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The hydrology is the main aspect to be considered as in this study we need
to calculate the volume of the water to be dispersed upstream. The
discharge which exceeds the channel capacity is termed flood discharge.
Flood does much of the work of shaping river channels and valleys through
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1 Introduction

1.1 Aims of this Report

The aim of this study is to analyse the hydrology and topology of the Slad Brook in
order to implement long-term, naturalistic, soft-engineered permanent solutions
for flooding problems here (and also inform flood alleviation for other local
watercourses). The will be based on a comprehensive analytical study of the
causes that lead to the flooding. The opportunity to identify , create and exploit
additional water resource storage capacity will be also considered.

The main objectives of this study are:

Flood risk management

Sediment management

Water quality improvement

Habitat creation

Water resource storage and utilization.

= =4 -8 -4 -9

By focusing on flood moderation, within related aspects of land management, this
pilot will demonstrate much lower cost, mutually inclusive solutions, with high
social benefit, and significant agricultural diversification. Also, enabling new
economic/ecologic resource creation with a global relevance, all these would
reinforce the holistic nature of our approach.

It is important to understand the legal situation, and investigate the issue of
responsibility, clearly one of the main issues linked to implementation of solutions.
Landowners are responsible for any watercourse that verges onto or runs through
their property, so any solution to be adopted must firstly be explained and agreed
with the landowner. They are not responsible in law for the flood consequences of
rainfall run-off from their property however; we seek to identify economic &
biodiversity based solutions that encourage landowner implementation in order to
retain run-off to alle viate flood risk on an opportunity basis.

Water21 is working on behalf of SBAG (Slad Brook Action Group) and RBAG
(Ruscombe Book Action Group), two community groups created one year and

three years ago respectively in order to improve water course quality and to

alleviate flooding problems. Further local community groups are arising locally.

The solutions will be applied in the Slad Valleys with partnership involvement of:
1 University of Gloucestershire in particular Professor Lindsey McEwen and
the Cartographer Caroline Maclntosh
Environment Agency
Stroud District Council
Gloucestershire County Council
Local Parish Councils

= =4 8 -9
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1.2 Background

In our contemporary era, water problems are becoming one of the biggest issues.
We see apparently increasing frequency of catastrophic flooding, and significantly,
also often associated problems with lack of water availability (drought) in the
same areas as floodingi both within the UK and all around the world.

During summer 2007 the UK was shocked by two major flood events occurring
respectively in June and July. The geographical, physical and economic effects
were on a scale not seen for sixty years.

The summer 2007 flooding was caused by heavy rainfall (well in excess of 1/100
year return periodicity) as a combination of multiple flash (surface) floods
accumulating into whole major river floods. This occurs when a high volume of
rainfall falls in an area which is unable to drain away effectively. The problem is
clearly bigger in urban areas, where much of the land is impermeable, and the
greatest economic damage also tends to occur.

Both the Pitt Review and the House of Commons, Environment, Flood and Rural
Affairs Committee Flood (EFRACOM)Report stated that they strongly support
greater use of SUDS (Sustainable Uban Drainage Systems) such as swales and
balancing ponds, but both also that there is lack of clarity about the ownership,
responsibility and especially maintenance, which is delaying wider implementation.

In the UK watercourses are generally owned by a number of riparian owners. If

the watercour se i MaindRiverd gnathed Eavi donment Ag
permissive powers to undertake maintenance and recover the costs from the

riparian owners. For non-main rivers, the relevant Local Authority has an

equivalent power.

This Pilot aims to demonstrate that implementing natural processes within a
mo s t | ye ndgsi onfete r e dodmitigate fidoa risk is both feasible in terms of
volumetric capacity required to contain likely flood events but actually highly
beneficial from economic, biodiversity and social points of view.

We will seek to identify different naturalistic methods for upstream flood
alleviation within in the Brook catchment, located in the Cotswold Aquifer. It will
also consider several key water quality & quantity problems t hat affect the
Cotswold Aquifer and in turn, the local Stroud Watercourses, including Slad Brook.
These are all recent problems, arising in the last 30/40 years, and they should be
central to the flood alleviation plan. These water quality and quantity problems
are:
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1 Over-abstraction by water companies for municipal supply. Low summer
base flows severely affect many Cotswold streams, including Slad, during
many summers.

1 Significant increase in siltation and topsoil losses resulting from arable
farming that appears to be slowly percolating through the fissured
limestone. This process takes a long time, in the scale of many decades. It
appears that these silts can travel long distances, even several miles
underground.

1 Poor aquifer recharge (and increased runoff, flooding) resulting from arable
farming.

1 Contamination of the aquifer by nitrates and pesticides.

The regulatory and legislative context for flood alleviation within the UK is unclear
and a key issue identified following 2007 floods was a lack of responsibility by any
single authority. A 2009 Flooding & Water Act is proposed to resolve this situation.
However existing legal criteria (UK Statute Law & International Conventions) do
provide an ample framework to support th e community based approach being
developed in this report. These are :

1 UK Water Acts : Determine (together with other international free trade
conventions) an obligation to provide water sector competition wherever
feasible. The dispersed upstream attenuation of water resources in the
context of this study enables a proliferation of players in this sector.
Enabling multiple landowners to partake in the provision of a robust,
dispersed water infrastructure at low cost in accordance with overwhelming
consumer preference for this.

1 Water Framework Directive (WFD) Aim of achieving o0p
interventiond qualitative and quantitat:i\
provides a novel challenge to conventional municipal water infrastructure
operation and planni n g ; whose 6nor mal 6 i mpl ement a

counter any such standard. The application of naturalistic water
management in an holistic manner provides a novel opportunity for flood
resolution.

1 Convention on Biological Diversity (CBD) : Important criteria for
protecting and enhancing ecological factors are defined within the UK
Biodiversity Action Plan (BAP).

1 Agenda 21 : Chapter 18 specifically notes that priority must be accorded
to flood prevention and control measures, (as well as sedimentation
control). Requiring integrated water resources management based on the
perception of water as an integral part of the ecosystem.



http://www.biodiv.org/default.aspx
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Important principles in defining the means for resolution of flood risk flood were
pronounced by Sir Michael Pitt (speaking at the Critical National Infrastructure
Conference, 16 April 2008), he stated:

1 Start with the needs of those individuals and communities who have
suffered flooding or are at risk.

1 Change will only happen with strong and more effective leadership across
the board.

1 We must be clear about who does what.

1 We must be willing to work together and share information.

Sir Michaelal so stated fAwe should be as serious at
comes to terrorism € yet this is not always ¢t}
treated with the respect or priority it dese
The Water21 approach to flood resolution i ¢

pronouncement, specifically by focusing on the needs of those at risk and defining
the least cost and quickest means of resolving such risk.

Before implementing any engineered techniques, an estimation of the flood
frequency and volumetric capacities required for attenuation is required. Flood
frequency estimation can be considered as flood risk assessment. This estimation
is substantial in supporting the decision to improve the defenses to reduce the
frequency of inundation. The mapping of flood risk area s is also required in order
to advise landowners and their properties.

1.3 Methodology

The first step in this work is to consult with a number of stakeholders. These are
public opinion from the community action groups, (SBAG, RBAG) andpublic
authorities (Environmental Agency, Severn Trent Water, Parish Councils, Stroud
District Council, Gloucestershire Country Council) This consultation will identify
and map the problematic areas, collect historical information and obtain the
specific data to be able to analyze the hydrological characteristics of the two
catchments.

The second step is to analyze the hydrological gauges such as river flow, river
level, groundwater level and rainfall across the catchments using the Flood
Estimation Handbook (FEH) software in order to estimate flow hydrographs for a 1
in 150 year-return period flow.

- 10 -
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The third step is to run the Hydraulic Model, HEC-RAS, which models the
hydraulics of water flow through the brook in order to identify the whole area that
is under flooding risk.

The fourth step is to propose naturalistic solutions, as for example naturalistic
impoundments, swales, SUDS and reedbeds in order to minimize the flooding risk
and at the same time to improve the water quality.

The fifth step is to run the HEC-RAS model with the solution implemented in order
to have an output on the effect of the solution.

-11 -
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1.4 Locations

Slad Brook is part of the Five Valleys. The Five Valleys are a group of valleys in
Gloucestershire, England, which converge on the town of Stroud at the western
edge of the Cotswolds.

The valleys are as follows:
The Frome Valley

The Nailsworth Valley
The Toadsmoor Valley
The Slad Valley

The Painswick Valley

iR A o

T

Stonehouse O

Stroud O

Iy

O Nailsworth

1.4.1.1 Figure: The Five Valleys [Google Earth]

-12-



Slad Brook Pilot | August/ 2008

1.4.2 Ruscombe brook

OWhlteshlll

o Fiah.dWICk

1.4.2.1 Figure: Ruscombe Br 0 0 k 0 s aerial view [ Googl e E

Ruscombe Book is another small tributary catchment that can benefit from the
upstream attenuation model the Slad study explores. It has its source in three
springs in Ruscombe. It wends its way down in the valley to meet the Ra ndwick
tributary before cutting along hi dden backways to The Lawns lake opposite Tricorn
House and then into the Stroudwater canal. The Ruscombe Brook catchment is
about 3 Km? and can be classified overall as rural. The upper parts of the
catchment are open farmland, whereas the lower portion is partly urbanised.

Severe flooding occurred in the Ruscombe Valley the 1960s and any rainfall here
contributes to flood risk further downstream the Frome catchment. Attenuation
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solutions proposed for Slad can thereafter be applied in Ruscombe (and the other
tributary catchments of the OFive Valleysd).

A lack of flow data for the Ruscombe Brook has prevented studies here presently.
List of the other identified problems:

1 Cattle drinking area at Puckshole steep banks and fast flowing water
following heavy rain causes erosion and silt generation.

1 Above Puckshole the brook is covered over by brambles and fallen trees for
a length of about 150m. The plan is to consider the impact of this
vegetation on the water course.

1 Puckshole: the road here is located over a culvert, and about 3 times a
year, flooding occurs over the road. Many makeshift solutions for the
culvert head gratings have caused problems as they are never cleaned,
replaced or improved.

1  Silting problems arise at the top end of the brook, manifesting at Puckshole
and onwards downstream to Albert Terrace and the Lawns at the lower
end. The plan is to investigate the origins of the silt.

1 Hamwell Leaze is the only floodable area planned at present (see appendix
1) and some sediment is deposited here during storm events. It is
important to consider consider sedimentation effects at this location this
location. Furthermore, it is important to consider the improvement of both
human and wildlife enjoyment and promote diverse habitat.

Further requests:
7 Identify where the most significant catchments of run -off from
impermeable surfaces enter the brook.
Identify the main areas of watercourse erosion.
Identify any soil erosion problems from land in the catchment.
Identify inadequate culverts and screens.
|dentify the leaking sewers, either into the ground or into the brook
[Source: personal survey and consultation with members of the RBAG]

T
T
T
T
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1.4.3 Slad brook

& Pitchcombe

o' Stroud

1431 Figure: Slad brookés aerial view [ Go

1.4.3.2 Figure: Hill-shade and elevation map (upstream part)
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The town name &troudbder i ves fr om apdd,enwh iwoh dmeiaSn s
marshy place with brushwood (willow - Salix)". The loss of these natural wetlands

profoundly altered the hydraulic response of local watercourses to rainfall,

heightening flood (and drought) risk, as well as loss of water quality benefits. The

Slad Brook comprised extensive stral, well into the 18" century. Any flood

attenuation plans here should restore both the hydrologic and ecologic benefits of

these where feasible (WFD).

Stroud is central within the catchments of the Rive r Frome, near to the confluence
of the five valleys. Joining the main Frome valley from Chalford are the Slad and
Painswick Brooks within the town, whilst just below the town, the Nailsworth and
Ruscombe Brooks merge. These watercourses are fed by springs which evolve
from rock horizons in the Cotswold Scarp slopes.

The valley has a long history of involvement in the milling industry; whose ability
to operate relied on a system of river water storage and control, presently there
are presently no such significant facilities. In fact, a formerly extensive system of
watercourse management has been lost, this may be a contributory factor to
present flood risk.

"The watercourse contains many artifacts of the ancient milling industry such as
the disused sluice gate behind Captain Barton Close and the culverted former mill
streams underneath the Mill Apartments on Lansdown Road and underneath New
Mills Estate Business Park on Libbys Drive."
[Has wal | IReg oBrto @k F/ ood St

Due to the porosity of the limestone rocks, and the historically well charged
aquifer, the streams used to be notable for their very constant flows, however this

situation has currently been lost. The Slad Brook catchment is 14.95 Km? and can
be classified overall as rural. The upper parts of the catchment are open farmland
whereas the lower portion is heavily urbanised by the town of Stroud.
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1.5 Geology

1.5.1 General introduction

Between about 185 and 140 million years ago, during the Jurassic period, a vast
limestone belt was created, stretching between Lincolnshire and the Dorset coast.
The Cotswolds, a region of ambiguous boundaries, is usually held to constitute the
highest part of this belt, a plateau which rises from the east in Oxfor dshire and
descends in a dramatic escarpment to the west, within sight of Stroud.

During the Jurassic period, a shallow sea covered the area, in which a sequence of

sedi ments settled into alternating | ayers o
Although the beds of sediment were each laid down on a virtually horizontal level,

subsequent processes have resulted in shifts in the terrain, so that, in places,

strata of quite diverse ages and substance have ended up next to each other. The

whole Cotswold plateau has been tilted, so that the west has risen up, while the

east has sunk. Erosion and climatic changes have also played their part in shaping

the landscape.

In the past, the whole Cotswold formation was known as The Oolite, due to the

prevalence of this form of limestone throughout the region. Limestone, and in

particular oolitic limestone, is extremely permeable, and where it meets beds of

impervious clay, water is driven out in the form of springs. Hence the Cotswolds

are riddled with streams and brooks as well as rivers. These have been highly

active in the formation of the topography, carving deep and complex valleys into

the 60OColitebd plateau, a process which conti
ever changing.

Due to its porous nature, oolitic | i mest one is 6softdé when it i
may be easily worked. The mass of oolite is in two basic layers, separated by a

narrow bed of Fullers Earth: the ol der, deep
OQolitedéd and the uppetebayers as 0Great Oo
The tilt of the Cotswolds means that the | c

exposed along the western escarpment, where they are more easily accessible

than in the eastern Cotswolds. The hills encircling Stroud were particularly rich in

goodqual ity Lower Inferior Oolite stones, kno
to the ease with which they can be cut and dressed. Among these is Lower

Freestone, of which the fine Painswick Stone is a variety, and Lower Limestone,

the eldest of the strata, of which there is a large outcrop at Frocester Hill. Upper

Freestone is of poorer quality, mostly used for burning, to create lime mortars and

plasters. In Stroud, though, it was sufficiently good to be used for many of the

A

t own 0 sf adcreodck r uldings.c at ed bui
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The Severn Vale has been subject to very different geological processes. Though
also formed in the Jurassic period, later ages have seen the geology of the Vale
strongly influenced by the River Severn and its smaller tributaries, including the
river Frome.

The Vale is essentially a large flood plain. Successive floods and changes in the
course of the rivers have left the older, Lower Lias, rocks covered with alluvial
silts, pebbles and clays, the residue of the materials found on the riverbeds.

Clay is predominant in the Severn Vale below Stroud. Its impermeable intractable
nature has meant that the river Frome has not formed deep narrow incisions into
the landscape, but has instead created a broad and shallow river valley.

The clay has proved useful in lining the floors of millponds and canals in the area.
It is also ideal for brick making, providing a building material in an area lacking an
abundant supply of stone.

[Source: htp.//www.stroud.gov.uk/info/planning/39_chap4_Vol2_overview_draft_may 08.pdf]

.......

GEOLOGICAL MAP OF
GREAT BRITAIN J

1.5.1.1 Figure.: UK geological map
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1.5.2 Slad brook

Longridge Wood

Hazel Mill

1521 Figure:. Sl ad brookds geol ogi cal

In the Stroud area the valley bottoms are mostly in Lias clays that dip east. In the
Pliocene period the Severn Plain and the whole valley did not exist. The hilltops,
now common, were higher, and the streams followed very similar courses but
higher up in shallow valleys.

The upper and mid Severn ran north into the Irish Sea. The Frome flowed into the
Thames joining the Rhine and then into the North Sea. The Usk and Monnow ran
into the Avon in Bristol, which also joined the Thames. There may have been a
cave system taking water from the much smaller Severn Plain into the Bristol
Channel.

The Pleistocene Ice Age changed all this as the hill tops were lowered and covered
in snow fields for most of the year, followed by brief annual thaws. The Avening,

Chalford and Slad valleys show progressive lines of capture, with the water now
flowing westward into the newly enlarged Severn Plain. All those valleys follow
lines of geological weakness, which, acted upon by melting snow, formed
cataracts instead of the more normal form of river formation. The valley sides

show hanging valleys and solifluxion, and surface landslips still occur, showing the
ground is still not truly stabl e. Even some of the hill masses are slowly moving. All

- 19 -
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guarries show gulls or lizzers, and that frost penetration reached a depth of at
least ten feet.

The upper Slad Valley is intersected by three infantile combes, eroded from the

plateau, but in which t he recession of the ice age denied the water to form the

valley type to be seen in and below Slad. This unusual landscape can be seen in
several valley heads in the area.

Below Slad note that there are more valleys entering on the north than on the

south, and that one would expect cambering to occur on the south. There are also
hanging valleys on the south indicative of the deprivation of water from melting

snow at an early stage. The linear valley profile (apparently not yet drawn) will
show variable slopes in the valley bottom caused by the presence of rock or
harder clay. These govern the rate of flow, and also the position, in later times, of

mills and road crossings. Roads can be historically linked with the Neolithic
Jurassic Way and the Roman routefrom Gloucester to Circencester.

Note the different forms of water treatment at Steanbridge, The Vatch, Peghouse,
Lansdown Road, Gloucester St. clay pit, and at the Thames & Severn Canal.

[Sources: written document by Lionel F.J. Walrond and personal resarch through
bibliography]
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1.6 Historical data: the milling industry usage

\ e

1.6.1.1 Figure: Detail from Cloth Mills in Gloucestershire 175601820

In the beginning of the 18 ™ century the milling industry was very prosperous. In Slad
Brook there were 11 woollen mills. They were (from downstream to upstream):

=4 =4 =488 _8_8_9_4_9_1

Badbrook Mill

Little Mill

New Mill

Peghouse Mill

Wades Mill

Hazel Mill

Upper Vatch Mill
Vatch Mill

Wyatts Mill

Lower Steanbridge Mill
Upper Steanbridge Mill
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1.6.1.2 Figure: Detaill from Cloth Mills in Gloucestershre 1840[/15]
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1.6.1.3 Figure. Detail from Cloth Mills in Gloucestershire 1849[15]
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1
tonehouse Ms,

1.6.1.4 Figure: Detaill from Cloth Mills in Gloucestershire 1867[15]

Brief history and actual state of the mills:

1 Badbrook Mill: The site is now covered.

1 Little Mill: The mill was surrounded by a pond, that after 1863 was drained, and
the mill demolished.

1 New Mill: The power for this mill was both water and stream, and presumably
there was an artificial leat from Peghouse Mill. New Mills Court and a small part of
the mills still remain.

1 Peghouse or Woodlands Mill: The old mill and associated buildings have been

demolished. There was a 22 kW steam engine and the water-wheel generated 7.5

kW.

Wa d e 6 sNo fécord/of.fulling at this mill has been found.

Hazel Mill: This small mill is now used for storage. It is a three -storey stone

building with dormer windows. The wheel was fed by a long leat.

1 The Vatch Mill complex: Vatch Mill was probably a fulling mill by the early
seventeenth century. In 1776 a@seopmwiasg tafr nedt
through ARack Hill o and the mild]l pond at Vat
down and rebuilt. The mill contained 3 steam engines which produced 50 kW and

= =

-23-



Slad Brook Pilot | August/ 2008

2 water-wheels of 9 kW each. The Vatch House and its gardens was a pond with
two small buildings, one of which appears to be astride a water -course.

1T Wyat t 6 OnlyMe folindations can now be traced, but the long embanked
pond still exists.

1 Lower Steanbridge.: The mill was standing in 1895 but has since been demolished.
It was fed by a leat which led from a pond higher up the valley.

1 Steanbridge Mill: The mill appears to be of early eighteenth century date and is
now converted into a house. The bank of the large pond can still be traced
although it has been drained for many years.

[Source: [11]]

It would also be interesting to analyse the historical map (see attachments) and to
localise the ancient milling ponds.

Longridge Wood

1.6.1.5 Figure: Geological map and ancient milling usage in the upstream part
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Local f lood ing: historical analysis

Year Mon th Details

1900 | December Severe and prolonged flooding from the River Stroud to Saul near the
confluence with the Severn as well as on some tributaries.

1900 | December Snowmelt caused flooding in the River Frome catchment.

1903 | June Chipping Sodbury Summer storms caused an estimated 1.50 in. to fall
in 45 minutes. One house and stable were flooded [Little Avon].

1907 | July Gloucestershire Frome- severe flooding resulted from intense summer
thunderstorms, which mainly affected the Nailsworth Stream and the
River Slad.

1907 | July Severe flooding from intense summer thunderstorms, which mainly
affected the Nailsworth Stream and the River Slad.

1910 | August Summer storms affected the River Cam causing surrounding meadows
from a tributary of the River Cam to flood three times in less than two
hours due to the sudden and intense rainfall.

1929 | December Snowmelt caused flooding in the River Frome catchment. Prolonged
flooding from Stroud to Saul near the confluence with the Severn as
well as on some tributaries.

1931 | August Flooding resulted from intense summer thunderstorms, which mainly
affected the Nailsworth Stream and the River Slad.

1931 | unknown Flood levels from the Frome at Nailsworth were 20" higher than 1820
levels.

1947 | March Spring floods affected Gloucester causing serious flooding on the
railway system around Gloucester. Venues include the Docks Branch,
which crossed a bridge across the Eastern Channel of the Severn, and
Over Junction, where a bridge crossed the Western Channel.

1960 | unknown Major floods in Gloucester.

1964 | unknown Flooding of the River Frome, which affected numerous properties and
the floodplain area.

1965 | December Extensive and prolonged flooding occurred due to packed snow melting

rapidly, with flooding from the River F rome affecting numerous
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properties and the floodplain area. Entered Twice.

1965 | unknown Major floods in Gloucester.

1965 | December Severe and prolonged flooding from Stroud to Saul near the confluence
with the Severn as well as on some tributaries. Entered Twice

1968 | July Flooding recorded in the Cinderford Brooks, Lyd, Frome, Cam,
Nailsworth Stream, Little Avon and River Twyver catchments.

1979 | May & Flooding from the River Frome.

December

1990 | February Major floods in Gloucester.

1991 | March Flood events recorded in the Whaddon Brook, Dimore Brook, Shorne
Brook, and Frome catchments.

1992 | January Extensive flooding in the River Frome catchment. Other catchments
affected include the Whaddon Brook, Dimore Brook, Shorn Brook, River
Cam, and Wicksters Biook.

1993 | January Property affected by flooding in the Lyd, Cam and Nailsworth Stream
catchments.

1994 | January Flooding from River Frome.

1995 | February Flood events recorded in the Whaddon Brook, Dimore Brook, Shorn
Brook, River Cam, Wicksters Brook, arl River Frome catchments.

1998 | January & Flood events recorded in the River Cam and River Frome catchment.

March

2000 | October Police in Gloucestershire considered evacuations in Dursley and Cam
after flooding.

2001 | February Property affected by flooding in the River Cam, Wicksters Brook, River
Frome, Slad Brook, and Nailsworth Stream. Flooding also reported in
the Little Avon and River Twyver catchments.

2003 | January Extensive flooding in the Frome catchment.

2004 | August Property affected by flooding the River Cam, Wicksters Brook, River
Frome, Slad Brook, and Nailsworth Stream catchments. Flooding also
reported in the Little Avon and River Twyver catchments.

2006 | October Roads were blocked, windows blown out during lightning strikes and
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heavy rainfall. Two cars had to be abandoned on flooded roads under

railway bridges, one on Tredworth Road in Gloucester and another in
Stroud.

1.6.1.6 Table: htw.// www.environment -
agency.gov.uk/commondata/acrobat/draft_cfmp4_1684747.pdf

U At Gloucester was the most violent rain ever known, lasting 3 hours, with
very little intermission, by which the principal streets were above 3 feet
deep in water, so that most of the cellars were filled, & many of the shops.
At Stroud & Painswick, several mills were much damaged, large trees &
hedges carrydéd away & walls thrown down b
of coal washoéod away, others their furnac
bridge called Dodbridge was forced up; the damage computed at several
thousand pounds.

[Source : Gent !l emandés Magazine 2/9/1750]
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2 Topographic analysis

2.1 Introduction

These valleys are steep sided, gradually descendng from the high ground of the
Cotswolds towards the Severn Vale. Both have several smaller valleys branching
from them. Most of the hillsides overlooking the length of the study area are
capped with common land. The relationships between the landscape, transport
links and the built environment can be best appreciated when viewed from the
heights of Minchinhampton, Rodborough and Selsley Commons. Beyond
Dudbridge, much of the Lower Frome valley is predominately rural: quiet lanes are
surrounded by water-meadows containing networks of ditches and drains
bordered by pollard willow and elder trees. The land has a variety of uses from
orchards, pasture and arable fields to managed parkland with mature specimen
trees. The lack of stone in the Severn Vale has strongly influenced the overall look
of the area. Fields are bounded by hedges and many village gardens are enclosed
with iron railings or walls constructed from bricks made locally. As the valleys
thread away from the stretches of industrial development between Stroud and
Brimscombe, and Rodborough and Nailsworth, they become steeper and
narrower. The landscape becomes predominately rural and more densely wooded.
Settlements are small and scattered and the remnants of mill sites retain their

historic isolation.
[Source. http.//www.stroud.gov.uk/info/ planning/39 _chap4 Vol2 overview draft may08.pdf]

2.1.1.1 Figure: Slope map
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2.1.1.3 Figure: Elevation Map
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2.2 Survey

A topographic survey has been undertaken in order to detect the cross-section,
basic data for the hydraulic modelling. A cross section was measured
approximately every 100 meters between Steanbridge, Slad Farm, and The Vatch.

2.2.1.1 Figure: Ordnance Survey 1:10000 Map
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A cross section was taken from the right to the left of the brook. The cross
sections with white background are not geo-referenced (for more details check the
Excel sheet) whilst the cross section with light blue background are. For the z
coordinate of each cross section, it is advisable to relate the above image to lidar
data.

2.2.1.2 Figure: Localization of the cross sections (1)
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2.2.1.4 Figure: Localization of the cross sections (3)
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