STIRLING BEFORE PYLONS
acting with

FRIENDS OF THE OCHILS

as a Relevant Person Group
for the purposes of the
STIRLING SESSION
of the Public Inquiry into
Scottish & Southern Energy@ proposals for the

Beauly to Denny 400 KV Steel Tower Double Circuit
Overhead Electricity Transmission Line

PRECOGNITION

Prof. Michael F Thomas

Stirling®@ Landscape and Geomorphology



1. My name is Michael F Thomas, FGS, FRSE

2. Qualifications and experience

| am Professor Emeritus in the University of Stirling, and come to this inquiry as a
former Professor of Environmental Science at the University, a pod tha | hdd from
1980 untl retirement in 2001. | hold the degree of PhD in Geography from the
University of London (1967) and the degrees of MA and BA (Hong from the
University of Reading. | also studied geology at university and have been a Fellow of
the Geological Sodety of Londonsince 1982,and | was elected Fellow of the Royd
Sodety of Edinbuigh in 1988. My research field is geomorphology, which is the sudy
of landforms and land-forming processes (such as slope failure, river activity and
glacia eroson). My interests indude the sendtivity of landsapes to change and
ingability, either dueto climate change or to human impact and | have had field
expeience in both overseas and Scottish environments. | acted as a conaultant on a
naural terrain landdide survey for the govanment of Hong Kong SAR (1998A9),
and | have supervised poggraduae research on the history of slopeingability in the
Scottish Highlands(2003)

| was Joint Editor for 10 years (19952005 of the internationd joumal, Catena
(Elsevier, Holland), which is concerned with @eoecology and landscape evolution®
and have organised several conferences and symposa concerned with land evaluaion
and landscape senstivity (for the Royd Sodety of Edinbuigh, The Royd Scottish
Geographical Sodety and the local Forth Naturalist and Historian Board, of which |
am currently Charman). Many of these meetings have led to scientific publications
and | have recently written on Qandscape senstivity and timescales of landscape
changeDfor a volume on Issues and Perspectives in Landscape Ecology (Edited by
Wiensand Moss, for CambridgeU.P., 2005)

3. Scope of evidence

My evidence concerns the geographic setting and location, geologic setting and
landscape sengtivity, potentia indability of the terrain to extreme rainfall events and
physcal disturbance, and a comment on the potential impact of globd and regiond

climate change



4. Evidence

Geographic setting and location

The city of Stirling stands in a singular postion in regard to the physical and
historical development of Scotland. Its location appears central and it once housed the
administration for the Central Region (197519%). But Stirling has mog often acted
as a gaeway to the North, on the margins of the settled lowlandsof central Scotland
(see satellite image- Document StBP / 4/ 40). The city is located at the condriction of
the Forth Valley tha provided the historic bridging point for the movement of people,
and control of the landsto the North, at least from Roman times. The strategic and
political importance of Stirling in the context of the emergence of the Scottish nation
is well doaumented and will be addressed by others. But it is clear tha the city has
always been at thejundion of different regions its development beng both promoted
and limited by this location. Stirlingshire bdonged to the central lowlands for many
centuries as shown by the early maps of John Speed, the Bleau Atlas (1635), Moll
(1732) and Groonme (1885) (Document StBP / 4 / 41, A,B,C,D) and this
administrative arrangement pesisted until local government re-organisation in 1975,
when creation of the Central Region replaced Stirlingshire and control north to Killin
and Tyndrum (Documents StBP / 4 / 42, A). The abolition of the two-tier system in
1995, further confined the Stirling Coundl to the area north of the indudrialised
lowlands(Document StBP / 4/ 42, B). Stirling, therefore, lies at the jundion between
the central lowlands the western highlands and the distinctive plateaus and plains of
northeastern Scotland (see map from Allardyce and Woolnough, 1992 b Document
StBP/4/42,C).

Geological setting and landscape

In geology, climate and econony Stirling is aso trangtiond, with codfields indugry
and arable cropsto the East; resistant highland rodks and pastures to the North and
West (see Browneet al., 1993,Document StBP / 4 / 43. The geological settingisthe
key to the site of Stirling (see map from SNH, BGS, 1995PbDocument StBP/ 4/ 44).
The andent (Devonian) volcanic rocks, which form the Ochil Hills are abrupty
faulted on their southern margin, forming the dramatic escarpment which domnaes
the northerly view from Stirling Castle esplanade, and dipping northwest (at 20°-28°)
bdow the softer sanddones that undelie Sheriffmuir and Strathdlan. To the South all



the land is undelain by later (Carboniferoug rocks, which contain the extensve
basaltic lavas that cap the bold escarpments of the Campse Fells and Gargunnok
Hills, and a'so theyounger Cod Measures towards Alloaand Airth. These plateaus of
volcanic rodk condrict the Forth Valley in the vicinity of Stirling, where they are
broughtinto juxtapodtion by grong faulting.

Also critical to thelocation and story of Stirling are the prominent quartz-dolerite sills
(sheets of crystalline igneous rock), injected into the sediments (at the end of the
Carboniferousor in the early Permean). These sheets of resistant rock are faulted into
a series of tilted blocks on which Stirling Castle and the Wallace Monunent at Abbey
Craig now stand, continuing southward to form the distinctive escarpment running
from Cambudbaron towards Sauchie Craig (Lewis Hill), which overlooksthe North
Third Reservoir. Thus from the escarpment of the Ochil Hills to the back slopes of
the Gargunnak Hills a series of faults defines a unique combination of bold relief
features (SNH, BGS, 1995 Document StBP / 4 / 44).

When the ice sheets, which once covered the entire landscape, and the glacier tha
filled the Forth Valley during thelater Ice Age, findly retreated (15,00011,000years
ago), they left deposts of rock debris (known as GillQ on less steep slopes and in
valeys. Sea level rose and flooda the Forth Valey above Stirling twice in the
intervening period, leaving behind clays and silts on which thick peat later
accumulated to form the carselands The upper Forth Valey beyond Stirling became
series almog impassable wetlands modly left as mosses for wildfowl and huning
until the eighteenth century. Historically, Stirling® access to the North was aways
through Dunblane or across Sheriffmuir. Today, the abrupt juxtapostion of the low-
lying carseland and the endosng hills is an essential component of the dramatic
landscape setting of the castle and the city. From the slopes of Dumyat, on the
southern margin of the historic Sheriffmuir the panorama emphasises the mountin-
girt, crag-defined site of the city. The mog striking views of Stirling are obtained
from mid slopes of Dumyat (e.g. along the footpah above Yelowcraig Wood), or
fromthecarseland o the Forth Valley.



The proposed line

The proposd high-tenson line mug cross the open county from Sheriffmuir, rising
across the shoulder of Dumyat and slice through the picturesque woodlands of the
escarpment towards Logie (OS, 2001 B Document StBP / 4 / 45). The existing line
was congdructed shortly after the Second World War, when priorities were different
from today and concerns for the environment low amongg nationd priorities. Today
we should have a very different view of such proposals, and take adequate measures
to protect and enhance the natural beauty of this key area. There are few, if any, other
towns or cities in Britain sited where the jundion of mountin and plain is so sharply
differentiated, visible and accessible. The proposed development will add to previous
intrusons into a scenic area of major importance to the heritage of Scotland. By
imposng large new structures on avisudly sengtive area damagewill bedoneto one
of the mog imposdng settings of any town in Britain. Indeed, the oppotunity should
be taken to remove entirely the existing structures and to avoid major visua intruson

into such anaiondly important landscape.

Landscape sensitivity and potential instability

The argument goes beyond the preservation of landscape, because condruction
necessary for new pylons is likely to cause irreparable damage to the sensitive
environment of the area, which aternaes between bare rock, and pockets of glacia
till depodts with a cover of peat or peaty soil. On steepe slopes there are rock
outcropstha shed weathered fragments to form small screes, which have sometimes
become covered by soil. Such materials are very sendtive to destabilisation. Even if
it can be argued tha the pylon foundadionswill be secure and of very limited extent,
the access required and machinery used on site could cause irreparable damage and

induee localised movement of displaced peat, 0il and glacial débris.

Evidence of landsliding and slope failure

Many steep slopes in Scotland® hilly terrain became undable and were subject to
widespread landdiding dter the last ice age The escarpment of the Campsie Fells and
Gargunnod Hills, for example, experienced major ground movement, and numerous
rockfalls are found within the mountains This activity has weakened with time, but
significant, shdlow slopefailures and the occurrence of destructive debris flows have

continued, and it can be shown that such events have affected the environsof Stirling.



In 1984, an extreme rainfall event led to several dopefailures aong the Ochil Hills
scarp above Mendrie as a result of a November storm which had an estimated 50yr
recurrence interval (Jenkins et al, 1988, Document StBP / 4 / 46). The shdlow
failures in till and peat led to debris flows, oneof which engulfed a house with mud.
In Augug 2004, a series of catastrophic debris flows occurred in Glen Ogle and
surrounding aress, as a result of a summer convectiond storm. This event led to the
publication in 2005 of the Scottish Road Network Landdide Study (Scottish
Govenment 2005, web only publication - Summary and recommendaions
Document SIBP/ 4 / 47) recommending detailed surveys of high lisk areas to mitigate
future risks to the road network. Parallel concerns regarding the stability of blanke-
bog peat during energy-related condruction projects have aso arisen, following
catastrophic peat dides in western Ireland in 2003 (at Derrybrien and Pollatomish,
County Mayo), and this led The Peat Hazard and Risk Assessment Guide to best
practice in peatslide mitigation and management (Scottish Government publication,
2007 =ction 1 & provided DDocument StBP / 4 /48).

Slope ingability was also a major factor leading to the closure by Stirling District
Counadl in 1987 of the Glen Road between Bridge of Allan and Dunblane Road
maintenance ceased and the decade of the 1990s proved to be above average in
rainfall. In February 1999 the road pavement in Kippenrait Glen, south of Wharry
Bridge (Document StBP / 4 / 45 D see GR79996) was erodal in three places by
landdides, and in the intervening years further small slips have occurred. Some of
these have been minor adjusments to the residud slopes of the larger dlides, but
others have taken place above the roadway and are therefore unrelated. The entire
glen can in fact be shown to comprise a series of repeatedly active landdips which

have occurred in glacial till.

Theproposd pylon route from Sheriffmuir to Logie traverses typical combinaionsof
outcropping rock, podkets of glacial till and a cover of peat or peaty soil. From Black
Hill to Logie the line crosses a steep tributary of the Logie Bumn. While this route
avoids some of the highest terrain, parts are very steep and it is elsewhere undelain

by till or peat. Any disturbance to drainage by congruction or access tracks could, if



coindding with or followed by an extreme rainfall event, trigge debris-flows or other

slopefailures. Weakened dopes may dso fail a afuture dae.

Possible impacts of climate change

It is necessary now to envisage the possible effects of globd climate change on these
factors. In 2004,the Natural Environment Research Coundl established a programme
on @ anddides, flooding and climate change in the UKOin which recent landdide
events in Scotland are a subject of concern (Document StBP / 4 / 49). Within the
NERC, the British Geological Survey has aso laundhed a service caled @eosureO
This calls for environmental sengtivity mapping and ground stability surveys and
locates areas of GignificantOlanddide potentia in Great Britain, which indudes the
Ochil Hills (BGS 2007,Landdide Potential Map B Document StBP / 4 / 50). These
programmes anticipate the findings of the Intergovenmental Pand report @limate
Change 20070which will be published in full in November 2007. Since the present
level of risk from landdidesin this area is regarded as Gignificant(Document StBP /
4/ 50), an increase in frequency of flooding and landdides as naural hazardsin the
future, implies increased expodaure to risk during and following any congruction on
the sengtive dopes of the Ochil Hills and tha such congruction ould beavoided.

Summary

1. Thelocation of Stirling and its geologic and topographic setting are uniquein
Scotland and have largdy deermined the historical significance of thecity.

2. Stirling is nether alowland norahighland aty, but lies a acritical jundion of
rocks, structures, relief, climate and econony. Its historical command of the
routes from the East and South towards the North gave Stirling naiond
significance and grategic importance.

3. Details of the site are scenically striking, dueto the juxtapostion of crag and
carse, and the condriction of the Forth Valley by faulting of the volcanic rocks
and ftilted sheets of dolerite.

4. Both the carseland west of Stirling and the escarpment of the Ochil Hills
bdow the summit of Dumyat are key elements in the landsape and
paticularly sengtive to intruson by @ngruction.

5. Stony soils, glacid till and potentially ungable peat combined with locally
steep slopes contribute to physca sendtivity and potential ingability during



and after congruction, and may become increasingly liable to eroson or

failure dueto globd and regiond climate change
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