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1. Background 

1.1. The River Dee Ca

The River Dee is located in Dumfrie

of approximately 900 km
2
 (Refer 

comprised of predominantly of impro

In the uplands, land cover ranges 

highest of elevated areas being of m

The river rises in the upper reaches

form in a southerly direction passin

reaching Kirkcudbright.  The river 

contribution of the Ken tributary.  T

constructed in the 1930’s. As a cons

catchments and creation of a numbe

The catchment is heavily engineere

aqueducts and pipelines.  The large

allows water to be stored in times o

that without these water manageme

be far greater. However, in extreme

floodwater can spill over dams or th

can take to control flows and manage

Within the Dee catchment there are 

The Dee catchment contains two Po

Flood Risk Assessment; PVA 14/11

Parton, and PVA 14/22 Kirkcudbrigh

Other settlements within the catchm

include New Galloway, St John’s To

recently from ‘Storm Frank’ in Dece

the village.   

1.2. Scope of this stud

The overall aim of this report is to u

for using natural flood management 

that could be undertaken through th

improve the status of the water bodie

additional benefits to biodiversity, rec

The project has been divided into va

concerned with developing a detail

within the River Dee system, the arti

1.2.1. Assessment of catc

A detailed assessment of the catc

obtained datasets which are also su

on the hydrological and geomorpho

and land use issues. 

Catchment 

ries and Galloway, south-west Scotland, and has a c

r to Figure GB11820_M_001 in Appendix A). The

proved grassland, arable and broadleaved woodland w

es from extensive conifer woodland to acid and he

 montane habitat with isolated areas of bog. 

es of the hills between Ayrshire and Galloway and fo

sing the settlements of Carsphairn, New Galloway an

r network is often called the Dee-Ken system in r

  The entire catchment forms part of the Galloway 

nsequence, the hydro-scheme has considerably chan

ber of man-made lochs. 

ered and consists of six power stations, eight dams,

ge storage capacity of the two main reservoirs, Loch Do

 of heavy rainfall and released later in a controlled fa

ent features provided by the hydroelectric scheme th

me circumstances, or when rain falls persistently ove

r through floodgates and there is limited action that t

age flooding. 

re a number of settlements at risk of flooding from sm

 Potentially Vulnerable Areas which were identified by

/11 Castle Douglas which includes Gelston, Castle Do

ight which includes Tongland and Kirkcudbright. 

hment with a known risk of flooding but which are n

Town of Dalry, and Carsphairn.  Carsphairn has been

cember 2015 which caused significant flooding impac

udy 

 undertake a scoping study in the River Dee catchm

nt techniques to reduce flood risk to downstream rece

 the delivery stage of the Galloway Glens Scheme

dies under the Water Framework Directive (WFD) and

recreation and amenity. 

various tasks as detailed in the following sub-section

tailed understanding of the geomorphic and hydrolo

rtificial impacts to physical processes and the natural 

atchment characteristics 

tchment characteristics using a catchment wide de

supplemented by catchment reconnaissance surveys

hological conditions but also accounts for environm
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 catchment covering an area 

he River Dee catchment is 

d within the lower lying areas.  

heather grasslands, with the 

 follows a meandering valley 

 and Castle Douglas prior to 

 reference to the significant 

y Hydro Scheme which was 

anged the functionality of the 

s, and a network of tunnels, 

h Doon and Clatteringshaws, 

 fashion.  It is acknowledged 

e the impact of flooding could 

ver a period of many weeks, 

t the hydroelectricity scheme 

smaller tributaries of the Dee.  

 by SEPA during the National 

 Douglas, Crossmichael and 

 not contained within a PVA 

en particularly affected, most 

pacting up to 30 properties in 

hment to assess the potential 

eceptors and identify projects 

e.  The project also aims to 

and where applicable, provide 

ions.  These initial stages are 

ological processes operating 

ral flood regime. 

desk-based GIS analysis of 

ys.  The assessment focuses 

mental, social, infrastructure 
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1.2.2. Catchment restorati

A detailed appraisal of the possibl

implemented to reduce flood risk and

1.2.3. Landowner and Sta

Early dialogue with landowners and

feedback can be incorporated into th

project will help to optimise the meas

   Overall the objectives of the study 

•  Compile existing spatial datasets

•  Analyse the nature and distributi

•  Use hydrological modelling to id

the potential reduction in flooding

•  Provide a series of prioritised re

good ecological status and also 

1.3. Legislation and Po

1.3.1. The Flood Risk Man

In Scotland, the framework for del

implemented through the Flood Ris

Directive 2007/60/EC (the Flood Dir

and co-ordinated method to scales o

Following a perceptible increase in we

SEPA, Scottish Water and local auth

of intervention will have the greatest 

Natural Flood Management (NFM) is

set of measures which attempt to wo

landscape to store water, attenuate

amount of damage. 

1.3.2. Scottish Planning P

The aim of Scottish Planning Policy 

at all stages in the planning proce

addressed. 

The guiding principles of SPP aim to

•  A precautionary approach to floo

(pluvial), groundwater and any o

also be taken into account; 

•  Flood avoidance by safeguardin

functional floodplains and mediu

•  Flood reduction by assessing flo

measures, including flood prote

capacity, avoiding the constructio

•  Avoid increased surface water f

minimising the area of impermea

ration strategy 

ible restoration options based in the findings of th

nd contribute to achieving the secondary aims and ob

takeholder Engagement 

nd relevant stakeholders in the catchment restoratio

 the strategy.   Local knowledge, collective experience

asures proposed. 

dy are as follows: 

ets to provide a catchment-scale dataset; 

ution of these spatial datasets; 

 identify potential locations for NFM within the River De

ing severity from undertaking NFM measures at these

restoration options across the River Dee that will h

o deliver a quantifiable reduction in downstream flood

 Policy 

anagement Act (Scotland) Act 2009 

delivering a more sustainable approach to flood ris

Risk Management (Scotland) Act 2009 (the Act) trans

Directive).  This Act provides a framework to manage

s on a local and national basis. 

n wet summers and wetter winters the duties of the Ac

uthorities to work together and integrate to manage fl

st benefit. 

) is one element of a sustainable approach to flood m

 work with natural catchment processes to restore or i

te peak flows and direct flood waters to areas wher

 Policy 

cy (SPP), first published in 2010, is to ensure that floo

cess and is given the due consideration it requires

 to promote: 

flood risk from all sources, including coastal, watercou

y other sources.  Consideration of the predicted effect

ing flood storage and conveying capacity, and situatin

ium to high risk areas; 

 flood risk and, where appropriate, undertake natural a

tection, restoring natural features and characteristics

ction of new culverts and opening existing culverts wh

r flooding through requirements for Sustainable Drain

eable surfaces. 
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the above task that can be 

 objectives.   

ation strategy to ensure their 

nce and overall support to the 

r Dee catchment and quantify 

se locations; 

ll help restore river bodies to 

od risk through NFM; 

risk management has been 

ansposed from the European 

ge flood risk in a sustainable 

 Act and the responsibilities of 

 flood risk where the benefits 

 management and presents a 

or improve the capacity of the 

ere it will cause the minimal 

lood risk is taken into account 

res for it to be appropriately 

course (fluvial), surface water 

ects of climate change should 

ating development away from 

al and structural management 

tics, enhancing flood storage 

where possible; and 

Drainage Systems (SuDS) and 
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Within the SPP, a risk framework ap

1. Little or no risk area – annua

constraints to development due t

2. Low to medium risk area – an

year floods).  Usually suitable for

3. Medium to high risk area – an

suitable for essential civil infrast

development on functional floodp

If built development is permitted, ap

flood storage capacity mitigated to p

Residential, institutional, commercia

prevention measure to the appropria

long-term development strategy. 

1.3.3. Controlled Activity R

Under the Water Environment (Contr

the water environment must be auth

Protection Agency (SEPA) have juris

the undertaking of engineering activi

1.4. Flood Frequency 

Within this study rainfall and flow are

is an estimate of the likelihood of an

an event will occur but is a measur

Probability – AEP). For example th

chance of being exceeded in any yea

 

  

approach identifies flood risk at three main categories:

nual probability of flooding less than 0.1% (i.e. one

e to flood risk. 

annual probability between 0.1% and 0.5% (i.e. betwe

 for most development. 

annual probability greater than 0.5% (i.e. one in 200 

structure such as hospitals, fire stations, emergency 

odplain applies.  Land raising may be acceptable. 

appropriate measures to manage the flood risk will b

 produce a neutral or better outcome.   

cial and industrial development within built-up areas 

riate standard already exist, are under construction o

y Regulations 

ntrolled Activities) (Scotland) Regulations 2011, any a

thorised, through obtaining an environmental licence.

risdiction for granting works that may affect the water

tivities in or near water bodies and discharges to water

 

are events are defined in terms of their recurrence in

an event to occur. The return period is not a measur

ure of the risk of that event happening in any given

 the 100-year flood can be expressed as the 1% AE

year. 

06 December 2016 3 

es: 

ne in 1000 year flood).  No 

etween one in 1000 and 200 

00 year flood).  Generally not 

cy depots etc.  The policy for 

will be required and the loss of 

s may be acceptable if flood 

n or are planned as part of a 

y activity which may influence 

e.  The Scottish Environment 

ter environment, this includes 

ter and groundwater. 

 interval (return period) which 

sure of how often or regularly 

en year (Annual Exceedance 

 AEP flood, which has a 1% 
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2. Natural Flood Man
SEPA have produced guidance in th

practical guide to the delivery of nat

need, methods and outcomes that na

2.1. Overview of Natur

With projected climate change expec

an increasing pressure on flood risk 

future flood risk. Traditional approa

engineered flood walls, are not cons

water throughout the river catchmen

Natural flood management is based 

with natural features and processe

natural flood management approach

storage. While it is recognised that n

its own, it can be used alongside m

extend their life.  

2.2. Aims of Natural Fl

Land management activities, such as

•  Deforestation reduces the exten

precipitation reaching the ground

•  Intensive agriculture practices (h

infiltrate water.  

•  Similarly, commercial forestry op

of soils to hold and infiltrate wate

•  Changes to natural river channe

in increased volumes of flows

embankments can prevent wate

increased flood risk in the downs

•  Overgrazing and livestock poac

and poor river engineering prac

reduce the flow conveyance cap

The combined long-term effect of th

and reduce the ability of rivers and th

Natural flood management measure

slowing the flow of water overland or

•  Reduce the downstream flood pe

•  Delay the arrival of the flood pea

2.3. Other Benefits of N

Like so many solutions that seek to

effectively, NFM measures can provi

Biodiversity – many NFM measu

restore or strengthen an ecosystem 

anagement 
 the form of their “Natural Flood Management Handb

natural flood management to benefit flooding. The fol

t natural flood management can offer. 

tural Flood Management 

pected to increase the frequency and severity of flood

sk management to maintain current levels of flood pro

roaches to flood management, such as direct defe

nsidered sustainable. Therefore, a more holistic appro

ent is required.  

d on this catchment wide approach and is typically aim

ses to slow and reduce flood water runoff. In additi

ches often contribute to improvements in biodiversity

t natural flood management is unlikely to provide a to

 more traditional approaches to help reduce the heigh

 Flood Management 

 as the following, have had a significant impact on the

tent and intensity of precipitation that is intercepted r

nd surface.  

 (heavy machinery, drainage, etc) have reduced the

 operations (drainage, up and down slope planting, et

water and increased runoff rates.  

nels have increased the risk of flooding. Straightenin

ws which can exacerbate flooding downstream. 

ter flooding into the natural floodplain, pushing this flo

wnstream reaches. 

aching of river banks, exposed soils (i.e. through cro

ractices can result in excessive erosion and deposit

apacity of rivers.  

 the above activities has been to increase the volume

 their floodplains to manage flood waters.  

ures aim to redress these impacts by storing more

 or instream. The desired effect of this on flooding is to

 peak thus reducing the scale and impact of the flood;

eak downstream, thus increasing the time available to

of Natural Flood Management 

 to utilise natural processes, it is considered when we

ovide additional benefits for both people and nature, in

sures (e.g. wetland, re-introduction of meanders, wo

m which in turn supports a wider range of habitats and
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dbook” that aims to provide a 

following sections outline the 

ods in the future there will be 

protection as well as reducing 

efences in the form of hard 

proach of managing land and 

 aimed at measures that work 

dition to benefits to flooding, 

ity, water quality, and carbon 

total solution to flood risk on 

ight of flood defences and/or 

the hydrological process: 

d resulting in higher levels of 

he ability of soils to hold and 

, etc) have reduced the ability 

ning river channels can result 

. Similarly, the creation of 

 flow further downstream with 

crop planting and ploughing) 

sition of sediment which can 

me and rate of surface runoff 

re water on the land and/or 

s to: 

d; and/or 

 to prepare. 

 well designed and delivered 

, including: 

, woodland creation) directly 

nd species.  
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Water quality and sediment manag

water quality through reduced sedim

Channel morphology – natural floo

instream ecology.  

Climate change adaptation – man

capacity of the ecosystem to respond

Carbon storage – floodplains, pea

atmosphere.  

Society and economy – environme

spaces or that create public spaces

and mountain biking while at the sam

the availability of jobs. 

Agricultural production – natural 

valuable topsoil and can increase pro

2.4. Typical Natural Flo

Within this study, NFM measures ha

River Reach and Floodplain Stora

behaviour.  

Runoff Reduction – measures tha

volume and rate of flow entering the 

Sediment Management – measure

sediment loads that can reduce chan

The typical NFM measures are outlin

sit within more than one of the NFM 

2.4.1. River Reach and Flo

Floodplain and Riparian Woodla

This measure involves planting wo

hydrological benefits for woodland cr

•  Reduction in the volume of prec

leaf canopy.   

•  Reduction in runoff by improving

•  Riparian woodland can stabilise 

Instream Structures 

This measures involves the installat

boulders) that slow flow down. This 

increases the water storage within th

Washlands and Offline Storage P

This involves the creation of areas a

and temporarily stored until the floo

resultant reduction in the peak flow. 

nagement – restoration of the natural sediment proces

iment loads. 

lood management measures within the river channel o

any NFM measures can deliver more resilient eco

ond to disturbance and damage.  

eatlands and woodlands all store carbon, removing

mental improvements can result in improved quality 

ces can also support many recreational activities suc

same time improving health and mental well-being. T

al flood management measures that improve soil st

 productivity. 

 Flood Management Measures 

have generally been grouped within three typical NFM

orage – measures that seek to enhance the mainst

that aim to minimise the runoff from the upstream c

he watercourses.  

res that aim to increase the channel conveyance and

annel conveyance.  

tlined below. It should be noted that some NFM meas

M actions noted above.  

 Floodplain Storage 

land 

woodland either in the floodplain or along the rip

 creation are considered as: 

ecipitation that reaches the ground (interception) by c

ing the infiltration rates of soils and soaking up water (e

se river banks and help with sediment control.  

llation of porous dams within the river channel (typic

is results in an increase in water levels during mediu

 the channel and on the floodplain.  

e Ponds 

s adjacent to watercourses where flood water is direc

flood peak has passed. This results in enhanced st

w.   
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cesses can result in improved 

l or on its banks can improve 

cosystems by increasing the 

ing carbon dioxide from the 

ity of life. Measures in public 

such as walking, orienteering 

. These benefits can increase 

 structure reduce the loss of 

NFM actions, namely: 

stream and flood plain flood 

 catchments and reduce the 

nd/or reduce the problematic 

easures can be considered to 

 riparian corridor. The main 

y catching precipitation in the 

r (evapotranspiration). 

pically using woody debris or 

dium to high flow events that 

rected to at times of high flow 

 storage (attenuation) with a 
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2.4.2. Runoff Reduction 

Land and Soil Management Prac

These measures are land based tec

reaches the river networks. Measure

•  Planting cover crops so the soil 

of runoff), 

•  Soil aeration and relieving comp

absorb water), 

•  Machinery practices that minim

capacity), 

•  Runoff control features such as b

Agricultural and Upland Drainag

These measures involve modifying e

and through the soil, as well as the h

•  Upland drain blocking to encoura

•  Lowland drain modifications to s

•  In-field underdrainage interventio

2.4.3. Sediment Managem

Overland Sediment Traps 

This involves the creation of containm

out of the runoff. 

River Bank Restoration 

This involves the restoration or prote

many techniques ranging from the in

bank to re-vegetate and stabilise nat

River Morphology and Floodplai

This involves the restoration of the c

directly reconnect the floodplain thro

  

actices 

echniques and soil practices that aim to reduce the am

res can include: 

oil surface is not left bare and exposed (reduce sedim

mpaction (increases infiltration by improving the abilit

imise compaction (prevent over compaction of soil

s buffer strips and hedges. 

age Modifications 

g existing drainage systems to benefit flooding by alter

e hydrological connectivity to the drainage network. Me

urage excess water to be redistributed back out onto t

 slow water and encourage settlement of sediment. 

ntions (breaking of field underdrains to create wetlands

ement 

inment areas where sediment laden runoff is detained

otection of river banks suffering from unnaturally high l

 installation of fencing to prevent livestock poaching th

aturally to direct re-vegetation by planting.  

lain Restoration 

e channel morphology to increase the sinuosity of str

rough removal, breaching or lowering of embankment
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 amount of surface runoff that 

diment runoff and reduce rate 

ility of soil and subsurface to 

oil to maintain its infiltration 

ltering the flow pathways over 

 Measures can include: 

o the moorland surface. 

nds). 

ed to allow sediment to settle 

h levels of erosion. There are 

g the banks, allowing the river 

straightened channels and/or 

ents. 
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3. Natural Flood Man

3.1. Overview of Appro

The overall process in developing a

extract below) which has been used

present study are highlighted. 

 

 

  

anagement Approach 

proach 

a NFM approach are described in the SEPA NFM 

ed as the basis for this study. The steps within that wh
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M Handbook (see flow chart 

t which are addressed by this 

 



 

 

 

 
Document Reference:1138879 

Galloway Glens Partnership 

3.2. Adopted Approach

The following flow chart illustrates th

of the steps are provided in the relev

 

  

Identific

GIS Base 
Information 

Environmental 
Benefits 

So

River Reach Flood
Storage 

Environmen
Context 

ach 

 the approach adopted by Natural Power for this stud

levant sections below. 

 

Initial Option Appraisal 

Option(s) Ranking 

NFM Short Listing 

Hydrological Modelling Each Option 

Runoff reduction 

Hydrology and 
Flood Risk 

ification of Opportunity Areas for NFM 

Catchment Characterisation 

NFM Long Listing 

Feasibility Social Benefits 

Sediment 
management 

od 

Catchment 
Surveys 

ental 
 

L
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tudy. Further details on each 

 

Baseline 
Hydrologic Model 

Land Management / 
Ownership 
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3.2.1. Identification of Opp

The Galloway Glens Partnership are

Dee catchment. Through their initia

Dee catchment have been identified 

Natural Power have built on this init

suitability of NFM measures. 

3.2.2. Catchment Charact

Using existing spatial data sets with

the study area characteristics has be

and how it responds to flooding even

The catchment characterisation stag

•  Environmental context (topograp

•  Hydrology and flood risk (respon

and time to peak);  

•  Catchment surveys (ground truth

•  Baseline hydrological model (cre

From the above assessments, catch

opportunities to deliver additional be

3.2.3. NFM Long Listing 

Having developed a solid baseline

identified. NFM measures have been

•  River and Floodplain Restoration

•  Runoff Reduction (minimising ru

•  Sediment Management (seeking

3.2.4. NFM Short Listing 

Each of the long list options was a

effect on flood risk. This has enabled

have compared to the baseline.  

Where long list NFM measures have

list.  

3.2.5. Initial Option Apprai

The initial option appraisal stage i

measure(s) and their relative advant

The main objective of this stage is 

preferred option(s), in consultation

additional assessments/surveys requ

The option appraisal stage has asse

•  Feasibility / Engineering, 

•  Land Management, 

•  Hydrological, 

pportunity Areas for Natural Flood Manage

are investigating the potential implementation of NFM

itial work with the community and local authority sev

ed as offering potential for implementing NFM measur

initial work by Galloway Glens Partnership to review a

cterisation 

within GIS and information from SEPA’s baseline studi

 been undertaken. This provided a solid baseline of inf

ents that has informed the development of NFM optio

age included the following key assessments: 

raphy, precipitation, soil type, land cover and land use,

onse of the catchment to flood flows, analysis of me

uth desktop data and inspection of NFM opportunity a

creation of a catchment scale hydrological model). 

tchment maps were produced that aided the identifica

benefits. 

 

ine of the catchment details, a long list of possibl

en considered based around the following three actio

ion (enhancing the mainstream and flood plain flood b

 runoff from the upstream catchments). 

ing opportunities for increase conveyance). 

 

 assessed in the catchment scale hydrological mode

led quantification of the percentage change in flood flo

ve a sufficient impact on flood risk, they have then be

raisal 

e identified and reviewed the short list option(s) to

ntage(s) and disadvantage(s).  

 is to provide sufficient information to enable agreem

on with the landowner/land manager and other sta

quired to progress the preferred option(s). 

sessed the following criteria for the short listed option(
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gement 

M measures within the River 

everal areas within the River 

ures.  

w and assess these areas for 

udies an initial assessment of 

 information on the catchment 

tions. 

se, WFD status); 

edian annual maximum flow 

 areas)  

ication of NFM measures and 

ible NFM options has been 

tions: 

d behaviour).  

odel to simulate the potential 

 flows a NFM measure would 

een progressed to the short 

 to implement the prioritised 

ement to be reached on the 

stakeholders, and to outline 

on(s): 
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•  Environmental (flora and fauna, 

•  Social. 

•  Landscape Impact 

 

From this initial option appraisal the

that Galloway Glens Partnership can

  

a, water, soil, etc), 

he short list option(s) have been ranked to provide a 

an take forward for detailed consultation with landown
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 a list of prioritised measures 

wners.  
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4. Identification of Op
The River Dee was heavily engin

Although this may limit the opportu

flooding from smaller tributaries of th

The River Dee catchment contains t

the National Flood Risk Assessment

and Parton, and PVA 14/22 Kirkcudb

Dee catchment with a known flood ri

4.1. SEPA NFM Maps 

SEPA prepared natural flood manag

(Scotland) Act 2009. These maps we

that work with natural features an

management maps are a source of i

within Scotland. It should be noted th

There are three maps of relevance

namely: 

•  Floodplain Storage, 

•  Runoff Reduction, 

•  Sediment Management. 

4.2. Galloway Glens P

Galloway Glens Partnership initial wo

and Dumfries & Galloway Council,

These included the following areas: 

•  The catchment to the west of Ne

•  The River Dee floodplain from S

•  The catchment to the north an

Garryhorn Burn, 

•  The catchment upstream of Clat

•  The catchments of the Black Wa

4.3. NFM Opportunity 

Natural Power undertook a review o

implementation of NFM measures. F

focus of this study. 

  

 Opportunity Areas  
gineered, including large reservoirs, to create the 

rtunity areas for NFM measures, there are a numbe

f the River Dee.  

s two Potentially Vulnerable Areas (PVAs) which were

ent. PVA 14/11 Castle Douglas, includes Gelston, Cas

dbright, includes Tongland and Kirkcudbright. Other s

 risk include New Galloway, St John’s Town of Dalry a

ps  

agement maps as a requirement of Section 20 of th

s were the result of work undertaken by SEPA to co

and characteristics can contribute to managing floo

f information on areas where natural flood manageme

 that they are strategic high level maps and should be

ce to this study that consider the NFM actions (as 

 Partnership NFM Areas 

l work on the project with the local communities within

, identified potential areas that may be suitable fo

 

New Galloway on the Damcroft Burn, 

 St John’s Town of Dalry through to New Galloway, 

and north west of Carsphairn on the Water of Deu

Clatteringshaws Loch, 

ater of Dee, including Loch Grannoch. 

ty Areas 

w of the above areas to identify and verify the areas co

Figure GB11820_M_011 in Appendix B outlines the 
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e Galloway Hydro Scheme. 

ber of settlements at risk of 

were identified by SEPA during 

Castle Douglas, Crossmichael 

r settlements within the River 

ry and Carsphairn.  

 the Flood Risk Management 

consider whether techniques 

flood risk. The natural flood 

ment would be most effective 

 be used as guidance only.  

as outlined in Section 3.2.3), 

thin the River Dee catchment 

 for locating NFM measures. 

Deugh, Carsphairn Lane and 

 considered most suitable for 

e areas that have formed the 
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4.3.1. Identified Receptors

Within the opportunity areas, the follo

•  Carsphairn, 

•  Dalry Floodplain, 

•  New Galloway, 

•  Clatteringshaws Loch, 

•  Castle Douglas, 

•  Kirkcudbright. 

4.3.2. Importance of Rece

The importance of these receptors wa

flooding and their regional significanc

Carsphairn in a regional context is a

identified as being at risk to flooding 

Dalry Floodplain and New Galloway

lesser flood risk. Therefore, these ar

Clatteringshaws Loch is not a settle

Schemes and is therefore considere

Castle Douglas and Kirkcudbright, i

They are identified within Potential V

be of very high importance.  

The table below summarises the imp

 

  Table 4.1: Im

Receptor 

Carsphairn 

Dalry Floodplain 

New Galloway 

Clatteringshaws Lo

Castle Douglas 

Kirkcudbright 

 

 

  

ors 

ollowing key receptors were identified:  

ceptors 

s was assigned based on their historic flood risk, num

ance.  

s a very small settlement but has experienced signific

ng in frequent events. Hence, it is considered of high im

way in a regional context are small settlements and 

 are considered to be of medium importance. 

ttlement as such but has significant importance in ter

red to be of medium importance.  

t, in a regional context, are large settlements with a 

l Vulnerable Areas (PVA’s) 14/11 and 14/22. Therefo

mportance of the identified receptors. 

Importance of Receptors 

Importance 

High 

 Medium 

Medium 

 Loch Medium 

Very High 

Very High 
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umber of properties at risk of 

ificant flooding and has been 

h importance. 

d are understood to be at a 

terms of the Galloway Hydro 

 a known history of flooding. 

efore, they are considered to 
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5. Catchment Chara
The information presented in the fol

included the completion of desktop s

5.1. Environmental Co

5.1.1. Catchment Situation

The River Dee is a main river in sout

and Cairnsmore of Carsphairn to the

km
2
.  At its most southern extent th

Kirkcudbright, Dumfries and Gallowa

a maximum altitude of 814 m above

other highs of over 700 mAOD at Ca

Figure GB11820_M_003 (Appendix 

catchment that suggests a mean sl

Mean Drainage Path Slope (DPSBA

River Dee. 

5.1.2. Development 

5.1.3. Precipitation 

The FEH Standard Average Annua

rainfall in Scotland varies from unde

3000 mm on the mainland Western Hi

5.1.4. Soil Types 

The Soil Classification and Hydro

GB11820_M_006 (Appendix A), res

areas of the catchment are predom

underlain by rocks with no to negligi

that the upland areas of the catch

classes of 15 and 29, respectively

permanently wet, peaty topped upla

varies from relatively free draining to

Figure GB11820_M_018 (Appendix

peatland habitat mapping.  Followin

based on combining soil type and ha

As presented in Figure GB11820_M_

•  Class 0 makes up the majority o

mineral soils 

•  Classes 1, 2, 3 & 4 make up the 

– Classes 1 & 2 are considere

deep peat with vegetation th

corresponds to peat soil ma

more than 60% organic matt

– Classes 3 & 4 are the most 

unlikely to be associated with

racterisation 
following sections presents the results of the catchm

p study and high level site reconnaissance survey.   

ontext 

tion 

outh-west Scotland, which rises in the hills around the 

the north and generally flows from north to south and

t the River Dee joins the tidally influenced reach at 

way.  As shown in Figure GB11820_M_002 (Appendix

ove ordnance datum (AOD) at the Corserine in the 

Cairnsmore of Carsphairn to the north. 

ix A) provides an indication in the variation of ground

 slope of 7.75 m/m across the entire catchment.  Th

AR) of 117.6 m/km which is more heavily influence

ual Rainfall (SAAR) for the catchment is 1709 mm.

der 800 mm a year on mainland eastern Scotland in 

n Highlands. 

rology of Soil Types (HOST) are shown in Figur

espectively.  Within the River Dee catchment is can 

ominantly mineral soils with negligible to moderate

ligible storage capacity (HOST class 17, 19 & 24).  Th

tchment are dominated by peats, podzols and grou

ely.  The HOST classes indicate that the upland ar

pland soils and/or peat.  The storage capacity of the

 to having no storage capacity. 

dix A) also provides details on the SNH carbon so

wing consultation, SNH have provided five classes of 

 habitat cover.   

M_018: 

y of the low lying areas of the catchment which corres

he open areas within the upland areas of the catchmen

ered a nationally important resource and described a

 that is entirely or at least dominated by priority pea

mapping units characterised by the presence of surf

atter and at least 50 cm thick. 

st dominant and are described as soils where the veg

with priority peatland habitat. 
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ment characterisation, which 

he Rhinns of Kells to the west 

and drains approximately 900 

at Tongland Bridge, north of 

dix A), the catchment rises to 

e west of the catchment with 

nd surface slopes across the 

This compares with the FEH 

ced by the slope of the main 

m.  To put this into context, 

 in areas such as Fife to over 

gures GB11820_M_008 and 

an be seen that the low-lying 

te storage capacity that are 

The soils data also indicates 

oundwater gleys with HOST 

 areas of the catchment are 

the underlying substrate also 

soils, deep peat and priority 

of carbon and peatland soils, 

esponds with the presence of 

ent.  

as soils that are carbon-rich 

eatland habitats.  Deep peat 

urface peat layers containing 

egetation is not dominated or 
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•  Class 5 make up a significant co

is recorded but all soils are des

dominated by commercial forestr

5.1.5. Land Cover 

The Land Capability Map 2000 data

cover types across the catchment.  

broadleaved woodland (1) within th

brown forest mineral soils.  In the u

cover ranges from coniferous wood

highest elevation are identified as be

Table 5.1 presents the area (km
2
) of 

Table 5.1: Area of varying landco

Classification 

Broadleaved Woodland 

Coniferous Woodland 

Arable and Horticulture 

Improved Grassland 

Rough Grassland 

Acid Grassland 

Fen, Marsh and Swamp 

Heather 

Heather Grassland 

Bog 

Montane Habitat 

Inland Rock 

Saltwater 

Freshwater 

Littoral Sediment 

Urban 

Suburban 

Source: LCM2007 & Natural Power  

5.1.6. Designated Sites 

The designated sites within the c

(Appendix A) are as summarised bel

Special Areas of Conservation  

The Merrick Kells Special Area of 

catchment.  The qualifying features o

•  Acid peat-stained lakes and pon

•  Acidic scree; 

•  Blanket bog; 

 coverage of the upland areas.  This is  described as s

escribed as carbon rich and deep peat.  These soils

stry.   

ata (LCM), as shown in Figure GB11820_M_004, has

t.  The predominance of improved grassland (4), arab

 the more low lying areas of the catchment concurs

upland areas, which are underlain by wet peat/pea

odland (2), acid grassland (8) and heather grassland

 being montane habitat and there are isolated areas of

 of the varying types of land cover within the catchmen

cover types 

LCM2007 code Area (km2) % o

1 31.52 

2 298.62 

3 24.28 

4 135.73 

5 58.76 

8 163.16 

9 0.25 

10 9.98 

11 108.78 

12 31.51 

13 11.57 

14 0.98 

15 0.021 

16 19.7 

20 0.002 

22 0.91 

23 2.43 

 catchment are shown in Figures GB11820_M_00

below in the following paragraphs. 

 

of Conservation (SAC) is the only such designated

s of the SAC are: 

onds; 
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s soils where peatland habitat 

oils are consistent with areas 

has identified seventeen land 

rable and horticulture (3) and 

rs with the predominance of 

eaty soils, the dominant land 

nd (11).  The areas with the 

 of bog (12). 

ent. 

 of Total Catchment Area 

3.51 

33.25 

2.70 

15.11 

6.54 

18.17 

0.03 

1.11 

12.11 

3.51 

1.29 

0.11 

0.002 

2.19 

0.0002 

0.10 

0.27 

05 and  GB11820_M_017 

ted to be located within the 
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•  Clear-water lochs with aquatic ve

•  Depressions on peat substrates;

•  Dry heaths; 

•  Montaine acid grasslands; 

•  Otter; 

•  Plants in crevices on acid rocks;

•  Wet heathland with cross-leaved

Special Protection Area  

The Loch Ken and River Dee Mar

designated as an international impor

Sites of Special Scientific Interes

There are fourteen Sites of Special S

4. Airds of Kells Wood; 

5. Cairnbaber; 

6. Cairnsmore of Fleet; 

7. Clatteringshaws Dam Quarry; 

8. Cleugh; 

9. Ellergower Moss; 

10. Hannaston Wood; 

11. Kenmure Holms; 

12. Laughenghie and Airie Hills; 

13. Merrick Kells; 

14. River Dee (Parton to Crossmicha

15. Threave and Carlingwalk Loch; 

16. Water of Ken Woods; and 

17. Woodhall Loch. 

Scheduled Ancient Monuments 

There are 194 designated cultural h

required. 

Gardens and Designated Landsc

Threave Gardens is the only garde

number of non- inventory gardens an

  

 vegetation and poor to moderate nutrient levels; 

es; 

s; and 

ed heath. 

arshes Special Protection Area (SPA) is located wi

ortant roost for both Greenland white-fronted goose a

rest  

l Scientific Interest (SSSI) within the River Dee catchm

chael); 

 

 and Listed Buildings 

l heritage assets in the catchment.  Their names can

scapes 

rden and designated landscape in the catchment. It

 and landscapes. 
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 within the catchment and is 

e and Greylag goose. 

chment: 

an be provided on request if 

It is noted there are also a 
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5.1.7. Water Framework S

The existing and historic water qualit

5.2 and shown in Figure GB11820_

the River Basin Management Plan,

waterbodies has been based on the 

The pressures to achieve an overall

includes hydromorphological modific

required for hydroelectricity genera

crayfish) 

 

k Status 

ality status of the River Dee catchment and its tributar

0_M_009 (Appendix A).  Within Table 5.2 is a timesca

n, in which achieving a status of ‘good’ can be me

e data provided on the Scotland’s Environment intera

rall good status are consistent the man-made influenc

ifications, acid rain, barriers to fish migration, abstract

ration, as well as the introduction of alien invasive
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taries is summarised in Table 

scale, under the objectives of 

et.  The 2015 status of the 

ractive web mapper. 

ences in the catchment.  This 

actions and diversion of water 

ive species (North-American 
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Table 5.2: SEPA RBMP Waterbody Classification 

ID Waterbody Name 

10545 River Dee (Loch Ken Outlet to Tongland) 

10546 Black Water of Dee (Pullaugh Burn to Loch Ken) 

10547 Black Water of Dee (Loch Dee to Clatteringshaws Reser

10548 Dargall Lane 

10549 Cooran Lane/March Burn 

10550 Garrary Burn/Minnigall Lane 

10551 Pullaugh Burn 

10552 Cuttiemore Burn 

10553 Airie Burn 

10554 Crae Lane (d/s Woodhall Loch) 

10555 Camelon Lane (u/s Woodhall Loch) 

10556 Shirmers Burn 

10558 Water of Ken (d/s Kendoon) 

10559 Water of Ken (u/s High Bridge of Ken) 

10560 Poliferie Burn 

10561 Stroanfreggan Burn 

10562 Water of Deugh (Carsphairn Lane to Water of Ken) 

10563 Water of Deugh (u/s Carsphairn Lane) 

10564 Pochriegavin Burn 

10565 Bow Burn 

10566 Carsphairn Lane 

10567 Garryhorn Burn 

10568 Polmaddy Burn 

10569 Polharrow Burn/Mid Burn/Hawse Burn 

10570 Coom Burn / Garroch Burn 

10571 Knocknairling Burn 

10572 Garple Burn/Margree Burn 

10573 Black Water 

Historic and Current Overall Classifications 

2011 2012 2013 2014 2015 

Moderate Moderate Moderate Moderate Moderate 

Bad Bad Moderate Moderate Poor 

servoir) Poor Poor Poor Poor Poor 

Poor Poor Poor Poor Poor 

Poor Poor Poor Poor Poor 

Poor Poor Poor Poor Poor 

Moderate Moderate Moderate Moderate Moderate 

Moderate Moderate Moderate Moderate Moderate 

Poor Poor Poor Poor Poor 

Good Good Good Good Good 

Moderate Good Good Good Good 

Moderate Moderate Poor Poor Poor 

Bad Bad Bad Bad Bad 

Moderate Moderate Moderate Poor Poor 

Moderate Moderate Moderate Poor Poor 

Moderate Moderate Moderate Poor Poor 

Poor Poor Poor Poor Poor 

Bad Bad Poor Poor Poor 

Moderate Moderate Poor Poor Poor 

Bad Bad Moderate Poor Poor 

Moderate Moderate Moderate Poor Poor 

Moderate Moderate Moderate Poor Poor 

Bad Bad Bad Bad Bad 

Bad Bad Poor Poor Poor 

Good Good Good Good Moderate 

Good Good Good Good Moderate 

Moderate Moderate Moderate Moderate Moderate 

Moderate Moderate Moderate Poor Poor 
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Predicted Future Overall Classifications 

2021 2027 Long Term 

Moderate Moderate Moderate 

Moderate Moderate Good 

Poor Moderate Good 

Poor Poor Good 

Poor Good Good 

Poor Good Good 

Moderate Moderate Good 

Moderate Moderate Good 

Good Good Good 

Good Good Good 

Good Good Good 

Good Good Good 

Bad Good Good 

Poor Good Good 

Poor Good Good 

Poor Good Good 

Poor Good Good 

Poor Good Good 

Poor Good Good 

Poor Good Good 

Poor Good Good  

Poor Good  Good  

Bad Good Good  

Poor Good Good 

Good Good Good 

Good Good Good 

Moderate Moderate Moderate  

Poor Good  Good 
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ID Waterbody Name 

10574 Black Bridge Burn 

10575 Gelston Burn/Carlingwark Lane 

10576 Auchlane Burn 

10722 Black Water of Dee (Clatteringshaws Reservoir to Pullau

10761 Water of Ken 

Source: SEPA and Scotland’s Environment 

 

 

Historic and Current Overall Classifications 

2011 2012 2013 2014 2015 

Moderate Moderate Moderate Good Good 

Moderate Moderate Moderate Moderate Moderate 

Moderate Good Good Good Good 

llaugh Burn) Bad Bad Bad Bad Poor 

Bad Bad Bad Bad Bad 
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Predicted Future Overall Classifications 

2021 2027 Long Term 

Good Good Good 

Moderate Good Good  

Good Good Good 

Bad Moderate Good 

Bad  Moderate Moderate  
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Figure GB11820_M_007 (Appendi

waterbodies, with a summary of thes

Table 5.3: Morphological Pressur

ID Waterbody Name 

10545 
River Dee (Loch Ken Outlet 

to Tongland) 

10546 Black Water of Dee 

(Pullaugh Burn to Loch Ken) 

10547 Black Water of Dee (Loch 

Dee to Clatteringshaws 

Reservoir) 

10548 Dargall Lane 

10549 Cooran Lane/March Burn 

10550 Garrary Burn/Minnigall Lane 

10551 Pullaugh Burn 

10552 Cuttiemore Burn 

10553 Airie Burn 

10554 Crae Lane (d/s Woodhall 

Loch) 

10555 Camelon Lane (u/s 

Woodhall Loch) 

10556 Shirmers Burn 

10558 Water of Ken (d/s Kendoon) 

10559 Water of Ken (u/s High 

Bridge of Ken) 

10560 Poliferie Burn 

10561 Stroanfreggan Burn 

10562 Water of Deugh (Carsphairn 

Lane to Water of Ken) 

10563 Water of Deugh (u/s 

Carsphairn Lane) 

10564 Pochriegavin Burn 

10565 Bow Burn 

10566 Carsphairn Lane 

10567 Garryhorn Burn 

10568 Polmaddy Burn 

10569 Polharrow Burn/Mid 

Burn/Hawse Burn 

10570 Coom Burn / Garroch Burn 

dix A) also presents the morphological pressure

ese presented in Table 5.3. 

ures 

Morphological Pressures 

Im
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 (

N
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e
m

e
n

t)
 

H
a
rd

 b
a
n

k
 

3 7 1 0 5 1 5 

(3,214 

m) 

5 (

m)

0 3 1 1 0 0 3 (286 

m) 

1 (

m)

0 3 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 

0 1 0 0 0 0 0 0 

1 1 0 0 0 0 0 0 

1 1 0 0 0 0 0 0 

0 1 0 0 0 0 0 0 

0 2 0 0 0 0 0 0 

0 1 0 0 0 0 0 0 

0 3 0 0 0 0 0 0 

0 5 0 0 0 0 0 0 

3 2 0 0 0 0 0 0 

0 5 0 1 0 0 0 0 

0 2 0 0 0 0 0 0 

0 2 0 0 0 0 0 0 

0 2 0 0 1 0 0 1 (

m)

1 8 0 2 0 0 0 1 (

m)

0 0 0 0 0 0 0 0 

1 2 0 0 0 0 0 0 

2 4 0 1 0 2 0 0 

0 2 0 1 0 0 0 0 

0 3 0 2 0 0 0 0 

0 10 0 2 0 0 0 0 

0 5 0 1 0 0 2 (852 0 
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ures for each of the WFD 

  

H
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5 (493 

m) 

2 (50 
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6 (982 

m) 

0 

1 (69 

m) 

0 4 (676 

m) 

0 

 0 0 0 

 0 0 0 

 0 0 0 

 0 0 0 

 0 0 0 

 0 0 0 

 0 0 1 (665 

m) 

 0 0 0 

 0 0 2 

(3,690 

m) 

 0 0 0 

 1 (205 

m) 

2 (861 

m) 

0 

 0 0 0 

 0 0 0 

 0 0 1 (604 

m) 

1 (226 

m) 

1 (19 

m) 

2 (227 

m) 

0 

1 (87 

m) 

0 0 0 

 0 0 0 

 0 0 0 

 0 0 0 

 0 0 0 

 0 0 0 

 0 0 0 

 1 (26 1 (739 1 (701 
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ID Waterbody Name 

10571 Knocknairling Burn 

10572 Garple Burn/Margree Burn 

10573 Black Water 

10574 Black Bridge Burn 

10575 Gelston Burn/Carlingwark 

Lane 

10576 Auchlane Burn 

10722 Black Water of Dee 

(Clatteringshaws Reservoir 

to Pullaugh Burn) 

10761 Water of Ken 

5.1.8. Fisheries 

The River Dee is native to a number

Salmonid Water under the Freshwa

prepared a series of Fisheries Man

aimed at providing plans for the man

2013.  The plans consider effective 

native fish stocks as well as ensurin

FMP for Kirkcudbrightshire Dee th

performance in order of importance a

•  Barriers of fish movement; 

•  Alien non-native species; 

•  Reduced flow; 

•  Acidification; 

•  Exploitation; 

•  Degraded instream habitat; 

•  Reduced survival at sea; 

•  Predation; 

•  Degraded riparian habitat; 

•  Pollution; and 

•  Parasites and disease. 

Morphological Pressures 
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H
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0 4 0 0 0 0 0 0 

1 5 0 2 0 0 0 0 

1 2 0 0 0 0 0 1 (

m)

0 7 0 0 0 0 0 0 

0 11 0 0 1 0 3 (915 

m) 

0 

0 6 0 0 0 0 0 0 

1 2 0 0 0 0 0 0 

1 3 0 1 3 0 13 

(7267 

m) 

0 

er of species such as Atlantic Salmon, Brown Trout a

water for Fish Directive (78/658/EEC).  The Gallowa

anagement Plans (FMP) across all catchments with

anagement of fish and fishing within each of the catc

ve remediation and improvement measures which wil

ring that associated habitats are conserved and enhan

the most significant factors which are restricting fi

e are as follows: 
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 0 1 (122 
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4 
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 0 0 4 

(2814 

m) 

 0 0 0 

 6 (388 

m) 

8 

(3421 

m) 
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t and Pike and is classified as 

lloway Fisheries Trust (GFT) 

within Dumfries and Galloway 

atchments between 2009 and 

will bolster and/or sustain the 

hanced.  Within the Technical 

 fish production and fishery 
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Across the Kircudbrightshire Dee the

Engineering structures such as da

essential for particular species at sp

tributaries but these can be outside o

5.2. Site Reconnaissan

During the completion of the catchm

survey was used to provide an overv

inform the hydrological modelling. Ph

 

Photograph 5.1: Ground conditions

 

there exists a number of artificial barriers which can ac

dams, weirs and culverts may restrict the migration

spawning time.  Natural waterfalls tend to be present 

e of the areas which are used by migratory fish for spa

sance Surveys 

ment characterisation a site survey was undertaken a

erview of the environmental setting of the catchment, 

Photographs 5.1 – 5.7 providing an overview of the ke

ns and varying landcover with the Carsphairn Lane c
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 act as barriers to movement.  

tion of fish species which is 

nt in the headwaters of some 

spawning. 

n across the catchment.  This 

 verify the GIS datasets and 

 key observations. 

 
e catchment 
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Photograph 5.2: Flood barrier under

 

Photograph 5.3: Example of forestry

 

der construction at Carsphairn 

try drainage 
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Photograph 5.4: Clatteringshaws Re

 

Photograph 5.5: Broad, flat floodpla

 

 Reservoir Dam (note the varying land cover in the ba

plain at Carsphairn 
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 background of the picture) 
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Photograph 5.6: Hydromorphologica

 

Photograph 5.7: Hydromorphologic

 

ical conditions of unnamed tributary of the Mill Burn

ical conditions of upland watercourse (Pullhaugh Bu
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rn (New Galloway) 

 
 Burn) 



 

 

 

 
Document Reference:1138879 

Galloway Glens Partnership 

5.3. Hydrology and floo

5.3.1. Hydrometric data 

According to the National River Flow 

Dee at Glenlochar as shown in Table

 

Table 5.4: Summary of the flow g

Gauge Record 

Dee at Glenlochar 

(80002) 

1977 –

Source: National River Flow Archives, www.nr

Notes: 1 – Median Annual Flood calculated by

The station at Glenlochar is a veloc

Glenlochar Barrage.  This is the lowe

The gauging section consists of a gr

5.3.2. Hydrological assess

The median annual maximum flow 

using the revised Qmed by catchme

GB11820_M_019 (Appendix A). 

 

Table 5.5: Summary of findings o

Catchment 

Carsphairn  

Water of Ken  

Polharrow Burn  

Loch Ken Inlet  

Shirmers Burn  

Clatteringshaws Loch Outlet  

Black Water of Dee  

Loch Ken Outlet  

Carlingwark Lane Canal  

River Dee at Tongland  

5.3.3.  Flood mapping 

The SEPA derived flood maps within

SEPA’s Indicative Flood Map (http://

guidance on the possible extent of f

200 year flood extent) associated wi

stretches of the River Dee have bee

below. 

1. Low risk – annual probability of 

2. Medium risk – annual probabilit

flood risk 

low Archives there is one flow gauging station opera

ble 5.4.   

 gauging stations within the catchment 

rd Length Catchment Area (km2) Me

– present 810 

.nrfa.ceh.ac.uk  

 by catchment descriptors methodology (Kjeldsen et al. 2008) 

locity-area monitoring location situated approximately

lowest station on the heavily regulated river, dominat

 gravel bed which contains some large boulders. 

ssment 

w (Qmed) was estimated for each of the key catchm

ment descriptors method.  The results are shown belo

s of Qmed for key locations within the River Dee catc

Area (km2) Me

128.63 

88.23 

41.50 

472.27 

41.14 

123.26 

229.23 

813.69 

25.90 

899.66 

hin the catchment have been reviewed as part of this s

p://www.sepa.org.uk/environment/water/flooding/flood

f functional floodplains for catchments greater than 3

 with the River Dee is identified on the SEPA Indicat

been identified as being at High to Low risk of floodin

 of flooding less than 0.1% (i.e. one in 1000 year flood

ility of flooding at 0.5% (i.e. one in 200 year flood); an
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erated by SEPA on the River 

edian Annual Flood1 (m3/s) 

276.21 

ely 500 m downstream of the 

nated by hydroelectric works.  

hments within the River Dee 

elow in Table 5.5 and Figure 

tchment 

Median Annual Flood (m3/s) 

138.37 

85.15 

40.72 

271.52 

32.96 

61.89 

107.93 

278.01 

11.69 

293.51 

is study. 

od-maps/) provides predictive 

 3 km
2
.  Fluvial flooding (1 in 

ative Flood Map.  Significant 

ding, with categories defined 

od); 

and 
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3. High risk – annual probability of

The flood map shows that the are

floodplain.  For example, broad floo

Upland watercourses that are locate

be constrained by the hydromorpholg

However, the flood map has primar

does not provide sufficient detail to

specific point locations.Catchment S

A numerical model of the Dee catch

of the potential effects of the vario

catchment from its headwaters of the

just upstream of Kirkcudbright in the 

The Hydrologic Modelling System (

Engineers and is designed to simul

software allows a GIS-based approa

5.3.4. Baseline Model Dev

Development of GIS Data for Hyd

HEC-GeoHMS is a Geographical Inf

utilities for the preparation of data for

HEC-GeoHMS uses ArcGIS and the

HMS. Analyzing digital terrain data

transformed into a hydrologic data s

visualisation of spatial information, 

delineate sub-basins and streams. 

Physical Representation of the C

Using the GIS data a dendritic mode

feeding into river reaches throughou

Kirkcudbright. Figure 5.8 below and 

 

 of flooding of 10% (i.e. one in 10 year flood). 

reas of greatest risk of fluvial flooding are located

loodplains, such as the one at Carsphairn show the g

ated within incised valleys, show the smallest extent o

olgcal conditions of the river. 

arily been developed for strategic national overview 

l to accurately estimate the flood risk associated wi

t Scale Hydrological Model 

chment was created using the HEC-HMS software pa

rious NFM measures on flood flows. The model co

 the Water of Deugh and Water of Ken in the north to t

he south.  

 (HEC-HMS) software package has been developed

ulate the complete hydrologic processes of dendriti

oach to model development and visualising outputs.  

evelopment 

ydrological Model 

Information System (GIS) extension that provides a s

 for import into HEC-HMS and generation of data for HM

the Spatial Analyst extension to develop a hydrologic 

ata, HEC-GeoHMS allowed drainage paths and wa

a structure that represents the drainage network. The

n, including watershed characteristics as well as per

e Catchment 

odel of the whole catchment was created. This was m

hout the entire catchment to the outfall at Tongland 

d Figure GB11820_M_020 illustrate the overall model
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ed within the bounds of the 

e greatest extent of flooding.  

nt of flooding as the flows will 

w purposes in Scotland, and 

 with individual properties or 

package to enable simulation 

covers the entire River Dee 

to the outlet of Tongland Loch 

ped by the US Army Corp of 

ritic watershed systems. The 

 

 set of procedures, tools and 

r HMS output. 

ic modelling inputs for, HEC-

watershed boundaries to be 

he software also allowed the 

erforming spatial analysis to 

 made up of sub-catchments 

d Reservoir just upstream of 

del extents. 
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Sub-Catchments 

Each sub-catchment has been mod

using GIS analysis of topographic da

The following methods were adopte

result in runoff, with the data inputs e

•  Canopy Method: This method is

enables evaporation of rainfal

transpiration of water from the so

Based on the LCM land cover

replicate the land cover.  As note

is coniferous woodland. 

•  Surface Method: The surface me

features such as surface depres

Initial parameters for surface m

LCM land cover classification. 

•  Loss Method: The Loss Method 

Figure 5.8: HEC-HMS Model Overview 

odelled based on physical data (e.g. area, drainage l

 data. 

pted for each sub-catchment in order to model the h

s either added to the model or ascertained from the G

 is used to simulate the effects of plants and vegetatio

fall/water from the canopy, interception of rainfall

 soil by the plants and vegetation. 

ver classification initial parameters for each sub-ca

oted in Section 5.1.5, the predominant landcover withi

method is used to represent the ground surface of a s

essions where rainfall can accumulate prior to runoff t

 method for each sub-catchment were selected base

d is used to simulate infiltration into the soil structure.
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e length, slope, etc) obtained 

e hydrological process which 

 GIS data: 

ation on the sub-catchment. It 

fall due to the canopy and 

catchment were selected to 

within the River Dee catchment 

a sub-catchment and enables 

ff to the river network.  

ased on the terrain data and 

re.  
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The Hydrology of Soil Types 

particularly their ability to transm

of the standard percentage runo

Based on the HOST data for ea

the Loss Method parameters (i.e

•  Transform Method: The transfor

the unit hydrograph approach. 

•  Baseflow Method: This method s

for the model were selected usin

River and Reservoir Network 

Each sub-catchment feeds into the 

was used to route the flows along the

The length, slope and profile of indiv

Rainfall Data 

The design precipitation events we

Duration Frequency (DDF) 1999 mo

for the DDF model are the charact

depths for each catchment. 

In order to determine the final desig

by an areal reduction factor and a se

as a representative hyetograph for th

The 1:2, 1:10, 1:50 and 1:200  rainfa

Calibration 

A high level calibration of the HEC-

utilises the FEH catchment descripto

Using the design rainfall hyetograp

rainfall-runoff model in ReFH2 under

Based on the FEH methods flow h

catchments feeding into the River De

The following key model parameter

hydrographs to the hydrographs gen

 

Table 5.6: Key Model Calibration 

Hydrological Met

Canopy 

Surface 

Loss 

Transform 

Routing 

 

s (HOST) dataset defines 29 soil classes by the

smit water both vertically and horizontally. The HOST

noff (SPR) to be made.  

each sub-catchment, the corresponding SPR was es

(i.e. initial loss rate and constant loss rate) in the mode

form method is used to simulate surface runoff for a c

d simulates the baseflow in each sub-catchment. The 

sing the results of the FEH analysis of the catchment. 

e river network covering the entire catchment. The M

 the river reaches.  

dividual river reaches were determined from the GIS d

were selected through utilisation of the Flood Esti

odel with their outputs calculated using ReFH2 softwa

acteristics extracted from each of the identified area

sign rainfall depths, for each event duration, the poin

 seasonal correction factor.  By default, the 75% Winte

r the catchment. 

nfall data for durations from 2 hours to 22 hours were i

-HMS model was undertaken using flow estimates g

ptors.  

raphs outlined above, the modelled flows are gene

er a range of return periods for the various event dura

w hydrographs were generated for ‘calibration points’

 Dee as well as distinct points along the River Dee.  

ters were adjusted within the HEC-HMS model to 

enerated using FEH at these calibration points: 

n Parameters 

ethod Parameter 

Initial Storage 

Initial Storage 

Initial 

Constant 

Time of Concentration 

Storage Coefficient 

Manning’s n 
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their hydrological properties, 

ST data enables an estimate 

estimated and used to define 

del for each sub-catchment.  

a catchment and is based on 

he initial baseflow parameters 

nt.  

e Muskingum Cunge method 

 data.  

stimation Handbook’s Depth 

ftware.  The input parameters 

reas to provide point rainfall 

int rainfall depth is multiplied 

inter Rainfall Profile was used 

e included within the model.  

s generated by ReFH2 which 

nerated using the revitalised 

uration scenarios. 

ts’ which included significant 

o calibrate the model output 
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Given the size of the model and the

sub-catchment in the headwater of 

comparison to the FEH hydrograph wa

The parameters adjustments made 

within the model. Where required

contributing to a calibration point. O

11% of the single sub-catchment adj

Calibration Results 

Hydrographs illustrating the compari

hydrographs for the following key loc

•  Carsphairn, 

•  Water of Ken, 

•  Polharrow Burn catchment, 

•  Intake to Loch Ken, 

•  Shirmers Burn catchment to Loc

•  Downstream of Clatteringshaws 

•  Black Water of Dee at inlet to Lo

•  Downstream of outlet of Loch Ke

•  Carlingwark Lane Canal at Castl

•  Upstream of Kirkcudbright at Ton

It is noted that the purpose of this 

various NFM measures at various lo

not as significant as the relative effe

pursued extensively so as to exact

results of the calibration provide a re

catchment and allow for a robust ass

 

he number of sub-catchments within it, the initial calib

of the Dee catchment. The above parameters were a

h was achieved.  

de to the above single sub-catchment were then app

red, further refinements were made to the param

. On average the further refinements to the paramete

adjustments. 

arison between the HEC-HMS model output hydrogra

locations are shown in Appendix E: 

och Ken, 

ws Loch, 

Loch Ken, 

 Ken, 

stle Douglas, 

ongland (downstream model boundary). 

is study (and the hydrological model) is to assess t

 locations in the catchment. Therefore, the absolute vo

ffects with and without NFM measures. For that reas

actly replicate the FEH generated hydrographs. Howe

 reasonable level of confidence that the model is repre

ssessment of the implementation of NFM measures. 
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alibration focused on a single 

e adjusted until a satisfactory 

pplied to all sub-catchments 

ameters for sub-catchments 

eters were found to be within 

raph and the FEH generated 

s the potential application of 

 volume of the output flows is 

ason, the calibration was not 

owever, it is considered the 

presentative of the River Dee 
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6. Long List of NFM 

6.1. Introduction 

The identification of potential NFM m

catchment characterisation.  This q

potential options that could be consid

Long listing has focussed on down

approach adopted. 

6.2. Selection of Long 

To consider the potential NFM me

conjunction with the SEPA natural flo

The results of the long listing of 

paragraphs.  The location of the long

Due to hydrological linkages, there is

relevant to another receptor located 

of the long listing assessment for ind

6.2.1. Carsphairn 

Carsphairn is situated within the cat

the following: 

•  Predominant land cover consists

•  The soils are defined as being pe

•  There are a number of the morph

•  All upstream watercourses are c

•  The SEPA identification of NFM 

– High to medium potential for

– High to medium potential for

– The opportunities for sedime

stretches. 

As a result of the above, the NFM op

catchments upstream of Carsphairn.

 

Table 6.1: Carsphairn Priorioty R

Upstream Contributing 

Catchments  

Catchment 

ID 

Catchment 

Name 

38 Water of Deugh 

39 Bow Burn 

M Opportunities 

 measures within the catchment was undertaken follo

 qualitative assessment was undertaken using best

sidered for NFM upstream of the identified receptors (

wnstream receptors and NFM priority areas.  The fo

g List Options  

measures, the results of the catchment characteris

l flood management maps. 

of NFM measures for the priority receptors are p

ng listing catchments is provided in Figure GB11820_

e is the potential that NFM measures being considere

d downstream.  Where this has been considered, this

individual priority receptors. 

atchment of the Water of Deugh with the catchment 

sts of coniferous woodland and acid grassland.   

 permanently wet that overly relatively free draining pe

rphological pressures on the rivers; 

 classed as having a Poor overall status under the req

M potential has considered the following measures su

for runoff reduction for all catchments; 

for floodplain storage in only the Carsphairn Lane catc

ment management are dependent upon the morpholo

 options presented in Table 6.1 were considered as pa

rn.  

 Receptor - Long Listing NFM Options 

NFM  Action (with Main Measure Type) 

River Reach and Flood 

Storage 

Runoff Reduction 

Instream Structures 

(large woody debris) 

Riparian Woodlands 

Upland Drainage 

Modifications 

Instream Structures 

(large woody debris) 

Riparian Woodlands 

Upland Drainage 

06 December 2016 30 

ollowing the completion of the 

est judgement to identify the 

rs (as detailed in Section 4).  

 following sections detail the 

erisation were considered in 

 presented in the following 

_M_011 (Appendix B). 

red for a priority receptor are 

his is stated within the results 

nt characterisation identifying 

 permeable rock; 

 requirements of the WFD; 

 suitable: 

atchment (40); and 

ological conditions of the river 

 part of the long listing for the 

Sediment 

Management 

 
River Bank 

Restoration 

 River Bank 

Restoration 
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Upstream Contributing 

Catchments  

40 Carsphairn Lane 

41 
Water of Deugh 

(Benloch Burn) 

42 Garryhorn Burn 

6.2.2. Dalry Floodplain 

The Dalry floodplain is part of the Wa

•  The predominant land cover is im

•  The Water of Ken is at high risk 

•  The soils are defined as Brown E

moderate to large storage capac

•  The floodplain has been modified

•  Due to existing as well as future 

Moderate; 

•  The SEPA identification of NFM

Flood plain catchment (52): 

– Medium potential for runoff r

– High to medium potential for

– The opportunities for sedime

stretches. 

As a result of the above, the NFM op

Dalry Floodplain catchment.  The co

measures associated with Carsphair

 

Table 6.2: Dalry Floodplain Priori

Upstream Contributing 

Catchments  

Catchment 

ID 

Catchment 

Name 

52 Water of Ken 

 

NFM  Action (with Main Measure Type) 

Modifications 

Instream Structures 

(large woody debris) 

Floodplain Woodland 

Riparian Woodland 

Land and Soil 

Management Practices

Riparian Woodland 

Instream Structures 

(large woody debris) 

Riparian Woodland 

Agricultural and upland

drainage modifications

Land and Soil 

Management Practices

Washlands and offline 

storage ponds 

Floodplain Woodland 

Instream Structures 

(large woody debris) 

Agricultural and upland

drainage modifications

Land and Soil 

Management Practices

Water of Ken with the catchment characterisation iden

 improved grassland; 

k of fluvial flooding with the extent of linked to the exte

wn Earths and Mineral Alluvial Soils that are relatively f

acity; 

fied with the presence of bank reinforcement as well a

re catchment pressures, the classification of the water

NFM potential has considered the following measure

ff reduction; 

for floodplain storage; and 

ment management are dependent upon the morpholo

 options presented in Table 6.2 were considered as pa

 consideration for NFM at Dalry floodplain also takes

airn. 

ority Receptor – Long Listing NFM Options 

NFM  Action (with Main Measure Type) 

River Reach and Flood 

Storage 

Runoff Reduction 

Washland and offline 

storage ponds 

Floodplain Woodland 

- 
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ces 

Overland Sediment 

Traps 

and 

ns 

ces 

Overland Sediment 

Traps 

River Bank 

Restoration 

and 

ns 

ces 

Overland Sediment 

Traps 

River Bank 

Restoration 

entifying the following: 

xtent of the floodplain; 

ly free draining over rock with 

ll as crossing structures; 

terbodies ranges from Bad to 

res suitable within the Dalry 

ological conditions of the river 

 part of the long listing for the 

kes into account the potential 

Sediment 

Management 

- 
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6.2.3. New Galloway 

New Galloway is located within the 

the following: 

•  The predominant land cover is im

•  The Mill Burn has not been map

flooding identified; 

•  The soils are defined as Brown

capacity; 

•  No morphological pressures hav

•  The Mill Burn has not been class

•  The SEPA identification of NFM

(31): 

– Medium potential for runoff r

– No potential for floodplain sto

– The opportunities for sedime

stretches. 

As a result of the above, the NFM op

New Galloway catchment.  The co

measures associated with catchmen

 

Table 6.3: New Galloway Priority 

Upstream Contributing 

Catchments  

Catchment 

ID 

Catchment 

Name 

31 Mill Burn 

6.2.4. Clatteringshaws Loc

Clatteringshaws Loch is an anthropo

located within the catchment of th

following: 

•  The predominant land cover is c

•  The loch and upstream watercou

of fluvial flooding is typical of an

breaches; 

•  The soils underlying the catchme

rankers, peaty gleys with some a

•  Morphological pressures consist

•  Due to the existing modified con

WFD classification of Poor; 

he catchment of the Mill Burn and the catchment cha

 improved grassland; 

apped as being at risk of fluvial flooding with pockets

own Earths that are relatively free draining over ro

ave been noted within the catchment of the Mill Burn;;

ssified under the requirements of the WFD; 

M potential has considered the following measures s

ff reduction; 

 storage; and 

ment management are dependent upon the morpholo

 options presented in Table 6.3 were considered as pa

consideration for NFM at New Galloway also takes 

ents for the Carsphairn and the Dalry Floodplain. 

ity Receptor – Long Listing NFM Options 

NFM  Action (with Main Measure Type) 

River Reach and Flood 

Storage 

Runoff Reduction 

Riparian Woodland 

Riparian Woodland 

Land and Soil 

Management Practices

Upland Drainage 

Modifications 

Loch 

pogenic feature, created as part of the Galloway Hyd

the Black Water of Dee.  The catchment characte

 commercial forestry, with open areas of acid grasslan

courses have been identified as being at High risk of 

 an upland environment as it is restricted to the chan

ment are predominantly defined as being permanentl

e areas of basin peat; 

ist of the impoundment at Clatteringshaws Loch as we

onditions of the catchment all watercourses upstream
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haracterisation has identified 

ets of areas subject to pluvial 

 rock with moderate storage 

rn;; 

s suitable within the Mill Burn 

ological conditions of the river 

 part of the long listing for the 

es into account the potential 

Sediment 

Management 

ces 

Overland Sediment 

Traps 

River Bank 

Restoration 

Hydro Electric Scheme that is 

cterisation has identified the 

land and bog; 

of fluvial flooding.  The extent 

annels with minimal mapped 

ntly wet peaty podzols, peaty 

 well as a number of bridges; 

am of the loch have a current 
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•  The SEPA identification of NFM

catchments associated with Clat

– High to medium potential for

– High potential for floodplai

Reservoir) and 44 (the River

– The opportunities for sedime

stretches. 

As a result of the above, the NFM op

catchments associated with Clatterin

 

Table 6.4: Clatteringshaws Loch 

Upstream Contributing 

Catchments  

Catchment 

ID 

Catchment 

Name 

29 

Unnamed 

tributaries of 

Clatteringshaws 

Reservoir 

32 River Dee 

33 River Dee 

34 
Craigencallie 

Lane 

43 Curnelloch Burn 

44 
River Dee (with 

Loch Dee) 

49 Garrary Burn 

 

NFM potential has identified the following measures

Clatteringshaws Reservoir: 

for runoff reduction in all catchments; 

lain storage within catchments  8 (unnamed tribu

er Dee (with Loch Dee)); and 

ment management are dependent upon the morpholo

 options presented in Table 6.4 were considered as pa

ringshaws Loch.  

h Priority Receptor – Long Listing NFM Options 

NFM  Action (with Main Measure Type) 

River Reach and Flood 

Storage 

Runoff Reduction 

Instream structures (large 

woody debris) 

Land and Soil 

Management Practices

Upland Drainage 

Modifications 

Instream structures (large 

woody debris) 

Land and Soil 

Management Practices

Upland Drainage 

Modifications 

Instream structures (large 

woody debris) 

Land and Soil 

Management Practices

Upland Drainage 

Modifications 

Instream structures (large 

woody debris) 

Land and Soil 

Management Practices

Upland Drainage 

Modifications 

Instream structures (large 

woody debris) 

Land and Soil 

Management Practices

Upland Drainage 

Modifications 

Instream structures (large 

woody debris) 

Land and Soil 

Management Practices

Upland Drainage 

Modifications 

Instream structures (large 

woody debris) 

Land and Soil 

Management Practices

Upland Drainage 

Modifications 
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res to be suitable within the 

ibutaries of Clatteringshaws 

ological conditions of the river 

 part of the long listing for the 

Sediment 

Management 

ces River Bank 

Restoration 

ces River Bank 

Restoration 

ces River Bank 

Restoration 

ces River Bank 

Restoration 

ces River Bank 

Restoration 

ces River Bank 

Restoration 

ces River Bank 

Restoration 
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6.2.5. Castle Douglas and

Castle Douglas and Kirkcudbright ar

cumulative flows of the upstream ca

and Kircudbright has considered the

37, 45, 46, 47 and 48 as shown i

Carsphairn, Dalry Floodplain, New G

The catchment characterisation has 

•  The predominant land cover is 

catchment mixed between grass

•  The soils vary considerably depe

of the catchment are predomin

gleys; 

•  Morphological pressures within 

embankments; 

•  The current overall WFD classific

•  The SEPA identification of NFM

catchments associated with Cas

– High and/or medium potentia

– High potential for floodplain 

and 46 (Crae Lane); and 

– The opportunities for sedime

stretches. 

As a result of the above, the NFM op

catchments associated with Castle Do

 

Table 6.5: Castle Douglas and Ki

Upstream Contributing 

Catchments  

Catchment 

ID 

Catchment 

Name 

6 River Dee 

30 Slogarie Burn 

35 Airie Burn 

36 Pullhaugh Burn 

37 Stroan Burn 

nd Kirkcudbright 

t are located further down the River Dee catchment a

catchments.  The consideration of NFM for reducing f

the catchments located with the study priority areas 

wn in Figure GB11820_M_011; Appendix B) as well

w Galloway and Clatteringshaws Loch. 

as identified the following: 

 is coniferous woodland in the upland areas with th

ssland and arable and horticulture; 

pending upon the topographic setting within the catch

inantly mineral soils with the upland areas dominat

in the catchments consist of crossing structures as

ifications of the watercourses range from Good to Poo

NFM potential has identified the following measures

Castle Douglas and Kirkcudbright: 

ntial for runoff reduction in all catchments; 

in storage within catchments  6 (River Dee), 35 (Airie 

ment management are dependent upon the morpholo

 options presented in Table 6.5 were considered as pa

e Douglas and Kirkcudbright.  

Kirkcudbright Priority Receptor – Long Listing NFM O

NFM  Action (with Main Measure Type) 

River Reach and Flood 

Storage 

Runoff Reduction 

Washlands and offline 

storage ponds 

Instream Structures 

(large woody debris) 

Upland Drainage 

Modifications 

Instream structures (large 

woody debris) 

Upland Drainage 

Modifications 

Instream structures (large 

woody debris) 

Riparian Woodland 

Upland Drainage 

Modifications 

Land and Soil 

Management Practices

Instream structures (large 

woody debris) 

Upland Drainage 

Modifications 

Instream structures (large 

woody debris) 

Upland Drainage 

Modifications 
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t and therefore subject to the 

g flood risk at Castle Douglas 

s (catchments 6, 30, 35, 36, 

well as  those considered for 

 the lower lying areas of the 

tchment.  The low lying areas 

nated by peats, podzols and 

as well as realignments and 

oor; 

res to be suitable within the 

ie Burn), 36 (Pullhaugh Burn) 

ological conditions of the river 

 part of the long listing for the 

M Options 

Sediment 

Management 

River Bank 

Restoration 

River Morphology 

and floodplain 

restoration 

River Bank 

Restoration 

ces 

River Bank 

Restoration 

Overland sediment 

traps 

River Bank 

Restoration 

River Bank 

Restoration 
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Upstream Contributing 

Catchments  

45 
Glengainoch 

Burn 

46 Crae Lane 

47 Kenick Burn 

48 Laurieston Burn 

6.3. Hydrological Asse

6.3.1. Long List NFM Mea

As noted in Sections 2.4 and 6.2, the

1. River Reach and Floodplain Stor

2. Runoff Reduction, 

3. Sediment Management. 

Within each of these three main NFM

for each catchment. Table 6.6 below 

part of the long listing.  

 

Table 6.6: Long List NFM Actions

NFM Actions 

River Reach and Floodplain Storag

Runoff Reduction 

Sediment Management 

 

For each of the three NFM action

Management) the identified NFM me

the model to replicate the inclusion o

A total of 16 different physical hydro

to the receptors. 

NFM  Action (with Main Measure Type) 

Instream structures (large 

woody debris) 

Upland Drainage 

Modifications 

Instream structures (large 

woody debris) 

Upland Drainage 

Modifications 

Instream structures (large 

woody debris) 

Upland Drainage 

Modifications 

Instream structures (large 

woody debris) 

Riparian Woodland 

Land and Soil 

Management Practices

sessment of Long List  

easure Modelling 

the long list options were categorised under the three 

torage, 

NFM actions, the specific NFM measures were identifie

ow summarises the NFM actions and corresponding NF

ns and Measures 

NFM Measures 

age Instream Structures 

Floodplain Woodland 

Riparian Woodland 

Washlands and Offline Storage Ponds 

Land and Soil Management Practices 

RiparianWoodlands 

Upland Drainage Modifications 

Agricultural and upland drainage modifica

Overland Sediment Traps 

River Bank Restoration 

River Morphology and floodplain restorat

ions (i.e. River Reach and Floodplain Storage, Ru

measures for each receptor were included within the 

n of the NFM measures. 

rological models were created to represent the variou
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River Bank 

Restoration 

River Bank 

Restoration 

River Bank 

Restoration 

ces 

Overland sediment 

traps 

e NFM actions, namely: 

ified as part of the long listing 

g NFM measures identified as 

fications 

ration 

Runoff Reduction, Sediment 

e relevant sub-catchments of 

rious NFM measures relevant 
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Table E.1 in Appendix E details the

they were applied to based on the lo

The model(s) were then run to simu

1:2 to 1:200 intensities, and with dur

6.3.2. Long List NFM Mea

The table below is an extract from T

respective NFM action at the spec

reduction in flow at all receptors for 

 

Table 6.7: Long List Model Resul

Receptor NFM

Carsphairn River

Runo

Sedi

Dalry Floodplain River

New Galloway River

Runo

Sedi

Clatteringshaws Loch 

 

River

Runo

Sedi

Castle Douglas 

 

River

Runo

Sedi

Kirkcudbright 

 

River

Runo

Sedi

 

The results generally indicate that ru

This is as expected as runoff reducti

so have a greater influence on redu

once the flows have already accumu

overall flows. Similarly sediment man

within a watercourse and will have a

However, for Castle Douglas and Kir

on peak flows compared to runoff re

the NFM measures are proposed an

catchments. 

The NFM measures that can be ap

seen from the larger percentage re

the various models along with the relevant NFM mea

 long listing.  

ulate the effect of the NFM measures on each recep

urations from 2hr to 22 hour were simulated for each m

easure Results 

Table E.2 in Appendix E and indicates the percentag

ecific receptor. Appendix E, Table E2 provides full 

the respective NFM actions.  

ults 

M Action 

% Redu

Return 

1 in 

2 

ver Reach and Floodplain Storage 10.3 

noff Reduction  23.4 

diment Management 1.5 

ver Reach and Floodplain Storage 0.6 

ver Reach and Floodplain Storage 2.0 

noff Reduction 7.8 

diment Management 2.0 

ver Reach and Floodplain Storage 3.3 

noff Reduction 16.7 

diment Management 2.5 

ver Reach and Floodplain Storage 1.0 

noff Reduction 1.2 

diment Management 1.4 

ver Reach and Floodplain Storage 0.8 

noff Reduction 0.9 

diment Management 1.3 

t runoff reduction measures have the greatest influen

ction measures generally reduce the volume of water

ducing flows. River reach and floodplain storage me

mulated within the watercourses and therefore, have 

anagement measures are generally more focused at

 a lesser influence on overall catchment flows.  

Kirkcudbright, sediment management measures have

f reduction measures. This is considered due to the 

 and the resultant impact this has on the timing of p

applied close to a receptor result in the largest influe

 reductions at Carsphairn and Clatteringshaws wher
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easures and the catchments 

ceptor. Rainfall events for the 

h model run. 

tage reduction in flows for the 

ull details of the percentage 

duction in Flow for 

rn Period 

1 in 

10 

1 in 

50 1 in 200 

7.8 6.2 5.2 

16.9 13.0 10.6 

1.6 1.6 1.3 

0.6 0.4 0.4 

1.3 0.0 0.7 

6.6 4.6 4.1 

1.3 0.9 0.7 

1.1 1.4 2.4 

9.8 7.5 7.1 

0.5 0.8 1.3 

1.2 0.6 1.2 

1.4 0.7 1.2 

1.7 1.0 1.4 

0.9 0.6 1.1 

1.0 0.7 1.1 

1.3 1.0 1.4 

ence in reducing peak flows. 

ter reaching the watercourses 

easures act to reduce flows 

ve less influence on reducing 

 at discrete problem locations 

ve a slightly greater influence 

e distance from the receptor 

f peak flows from the various 

fluence in flows. This can be 

where the NFM measures are 
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proposed in the catchments immedi

the receptor is the less influence the

dilute the effects. 

The NFM measures also have a gre

less frequent events, the volume of

smaller percentage reductions in flow.

For Carsphairn, it can be seen that 

runoff reduction measures, and pa

reductions in flows from the impleme

For Dalry Floodplain, the proposed

measures are proposed on an activ

this floodplain through the implemen

For New Galloway the analysis indic

between 4.1% and 7.8% which is co

and sediment management measure

single watercourse and catchment a

less influential.  

For Clatteringshaws Loch, the runoff

would provide a meaningful reductio

impact (especially when compared 

length of watercourses contributing t

For Castle Douglas and Kirkcudbrig

the catchment(s) contributing to thes

6.4. Sediment Manage

The modelling approach to simula

watercourses. This is considered ap

changes in peak flows in line with 

within the context of runoff reduc

management benefits. For example

excessive erosion. 

The results of the sediment manage

reduction. Sediment removal is an a

authorised.   

SEPA have advised that previous 

material removed is often re-depos

example does not greatly improve th

A previous study by Kaya Consulting

detailed hydraulic model of Carspha

provide a small degree of flood leve

sediment deposition would likely con

ediately upstream of these receptors. The further aw

the NFM measures have on the flow as additional inflo

greater influence on the smaller, more frequent flood

 of rainfall and hence flow starts to overwhelm the NF

low. 

at the proposed NFM measures have some benefit o

particularly at the low return period events. It is con

mentation of NFM measures at Carsphairn would redu

sed NFM measures have very little influence on t

tive floodplain and therefore, the benefits of enhanci

entation of NFM measures is only marginal. 

dicates that the proposed runoff reduction measures c

 considered would be a meaningful reduction in flood

ures have less influence. This is considered primarily 

t and so measures that operate once the runoff is wit

off reduction measures are considered to have a signi

tion in flood risk. The river reach and floodplain storag

d to Carsphairn). This difference is considered due 

g to the Clatteringshaws catchment compared to Cars

right, the effects of NFM measures are marginal. This

ese receptors compared to the small size of NFM mea

gement 

ulate sediment management has been to vary the

 appropriate for the scale of the model and the resu

th what would be expected. It should also be noted 

uction and river reach and floodplain storage, wi

ple riparian woodland has the potential to stabilise

gement modelling indicate that this NFM action offers

n activity that requires a licence from SEPA that is no

s studies have shown that sediment removal is no

osited in the next flood event.  Furthermore studies

 the capacity of rivers during flood events.    

ting Ltd (Carsphairn Flood Study) considered sedimen

phairn. The general conclusion of that study was tha

evel reduction (circa 100mm) at the 1:200 year flow. 

ontinue necessitating the need for regular sediment re
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away from the NFM measure 

nflows from other catchments 

od events. During the larger, 

e NFM measures resulting in 

on flows, particularly for the 

considered that the potential 

duce the flood risk. 

 the peak flows. The NFM 

ncing the storage capacity of 

s could reduce peak flows by 

ood risk. The runoff reduction 

ily due to it being effectively a 

within the watercourse will be 

gnificant effect on flows which 

rage measures have a lesser 

e to the smaller number and 

rsphairn. 

his is due to the large size of 

easures.  

he roughness values of the 

sults indicate some marginal 

ed that most NFM measures 

 will also provide sediment 

lise river banks and prevent 

ers the least potential for flow 

 not always guaranteed to be 

 not always effective as the 

ies have shown dredging for 

ent management as part of a 

that sediment removal could 

w. The study recognised that 

t removal.  
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7. Short Listing of NF

7.1. Introduction 

The overarching aims of the study a

the River Dee catchment. 

A detailed review of the hydrologica

deemed to potentially provide a tang

The following sections detail the app

7.2. Hydrological Impa

For each of the Long List options, 

model results.  

7.2.1.  Receptors 

Section 4.3 detailed the key recepto

4.1 and summarises the receptors an

 

  Table 7.1: Im

Receptor 

Carsphairn 

Dalry Floodplain 

New Galloway 

Clatteringshaws Lo

Castle Douglas 

Kirkcudbright 

7.2.2. Magnitude of Impac

It is recognised that NFM measures 

This was supported by the hydrolog

results showing that NFM measures

in flow for the 1:2 event compared to

To allow for this in the assessment 

average of the percentage change 

reducing the flood risk at lower mo

events compared to the less frequen

To maintain the sensitivity of the ran

scaled over the percentage flow re

change in flow for any NFM measur

impact, rather than assuming only a 

7.2.3. Significance of Impa

The significance of the impact wa

Significance of Impacts – Social, E

Criteria. 

 NFM Opportunities 

y are to identify potential measures that will reduce th

ical results of the long list was undertaken and the 

ngible flood risk benefit were taken forward to the sho

pproach adopted. 

pact 

s, the hydrological impact of the NFM measures wa

ptors and the importance of these receptors. The tabl

 and their importance.  

Importance of Receptors 

Importance 

High 

 Medium 

Medium 

Loch Medium 

Very High 

Very High 

act 

es provide the greatest influence on flood risk for the 

logic modelling which focused on the 1:2, 1:10, 1:50 

es had greater influence for the lower return period ev

 to the 1:200 event). 

nt of the NFM measure over the range of return per

e in flow was calculated. This weighted average too

more frequent events (i.e. a higher priority was give

ent events).  

range of magnitude of impact designations, the perce

w reductions achieved in the project. For example, if 

ure assessed in the project was 20% this would attra

 a 100% reduction in flow should be assigned the larg

pact 

was based on SEPA’s Supporting Guidance (W

 Economic and Environmental matrix as discussed i
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 the flood risk to receptors in 

he NFM measures that were 

hort list.  

was assessed based on the 

able below is a copy of Table 

e lower return period events. 

50 and 1:200 events with the 

 events (i.e. higher reductions 

eriods modelled, a weighted 

took account of the benefit in 

iven to the higher frequency 

rcentage change in flow was 

 if the maximum percentage 

tract the largest magnitude of 

rgest magnitude of impact. 

WAT-SG-67) Assessing the 

d in Section 8.1 Assessment 
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7.3. Short List of NFM 

The assessment forms in Appendix

summarises the results and identifies

 

Table 7.2: Summary of Long List

Receptor NFM Act

Carsphairn River Re

Runoff Re

Sedimen

Dalry Floodplain River Re

New Galloway River Re

Runoff Re

Sedimen

Clatteringshaws Loch River Re

Runoff Re

Sedimen

Castle Douglas River Re

Runoff Re

Sedimen

Kirkcudbright River Re

Runoff Re

Sedimen

 

The following table details the four NF

illustrates the catchments these mea

 

Table 7.3: Short List of NFM Actio

Receptor 

Carsphairn 

New Galloway 

Clatteringshaws Loch 

7.4. Site Reconnaissan

Following the completion of the sh

proposed options.  The following pro

of the surveys.  It is acknowledged

determine the suitability and extent o

M Measures 

dix C detail the hydrological benefit assessment un

fies the NFM measures taken forward to the short list.

ist Assessment for Short List  

ction 

Tangible Hyd

Measure Take

Reach and Floodplain Storage 

f Reduction 

ent Management 

Reach and Floodplain Storage 

Reach and Floodplain Storage 

f Reduction 

ent Management 

Reach and Floodplain Storage 

f Reduction 

ent Management 

Reach and Floodplain Storage 

f Reduction 

ent Management 

Reach and Floodplain Storage 

f Reduction 

ent Management 

r NFM actions forming the short list and Figure GB11

easures would apply to. 

ctions  

NFM Action 

River Reach and Floodplain Storage 

Runoff Reduction 

Runoff Reduction  

Runoff Reduction  

sance Surveys 
short listing exercise, further surveys were under

rovides a summary of a number of the observations m

ed that the short listed options will be subject to fu

t of proposed NFM options. 
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undertaken. The table below 

st. 

ydrological Benefit. 

aken Forward to Short List 

Yes 

Yes 

No 

No 

No 

Yes 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

B11820_M_012 (Appendix C) 

ertaken to ground truth the 

s made during the completion 

 further investigations to fully 
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7.4.1. Summary of survey

A reconnaissance level survey was c

to allow the environmental conte

geomorphological features and fluvia

The survey covered key sections wit

the potential extent of instream stru

identified areas in entirety.  Howe

conditions was surveyed.  Further de

A photographic log of the survey res

7.4.2. Carsphairn 

The areas considered for NFM have

in Figure GB11820_M_013.  A detail

Area 1 

Area 1 covers exclusively the Garryh

as river reach and floodplain stora

catchment characteristics are highlig

•  Upland catchment comprising op

•  Evidence of historic mine workin

•  Larger channels incised into glac

•  Smaller channels often incised 

likely to move locations quickly m

•  Main channel of Garryhorn Burn

•  Apart from the higher ground ex

peat. 

Examples of the key catchments cha

  

ey 

s completed for specific reaches and areas shortlisted

text of the catchment to be confirmed.  The s

vial processes that have helped guide the NFM short 

within the catchments upstream of Carsphairn and Ne

structures and upland drainage modifications it was 

wever, the survey did ensure that representative 

 details on the surveys undertaken are presented in th

esults are provided in Appendix F. 

ve been divided into five distinct survey areas based o

tailed photographic log of the survey results is also pro

rryhorn Burn catchment (42), and includes proposals 

orage.  From the observations made during the sit

lighted below: 

 open heathland and grassland; 

king; 

lacial deposits, unless in steeper ground where incise

d into peat with a few not being visible at all. Thes

y making in-channel modification potentially problemat

rn varies in width, with varying bank width and materia

 extensive areas have been artificially drained with v

haracteristics are presented in Photographs 7.1 – 7.4
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ted to be considered for NFM 

 survey identified important 

rt listing proposals.   

New Galloway.  As a result of 

was not practical to survey all 

e watercourses and ground 

 the following paragraphs. 

d on the catchments provided 

provided in Appendix F. 

ls for runoff reduction as well 

site reconnaissance the key 

ised into bedrock; 

ese ephemeral channels are 

atic; 

erial; 

 vertical ditches dug into the 

.4. 
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Source: Natural Power 

Photograph 7.1: Garryhorn Burn de
woodland and wide flood plain 

Photograph 7.3: Garryhorn Burn de
woodland with extensive areas of op

 
  

 
devoid of riparian Photograph 7.2: Minor tributa

Garryhorn Burn (suitable for 

 

devoid of riparian 
 open ground.  

Photograph 7.4: Bed materia
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utary within catchment of 
or instream debris) 

 

rial of Garryhorn Burn 
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Area 2 

Area 2 covers the lower reaches of 

river reach and floodplain storage m

catchment characteristics are highlig

•  Channel slope very low ~2-5 deg

•  Channel is sinuous and meande

•  Bedload is silt and sand with som

•  Very few boulders protruding wa

•  Banks are vegetated and occasi

•  Nearby slopes often artificially dr

•  Extensively flat and terraced with

Examples of the key catchments cha

Source: Natural Power 

Photograph 7.5: Broad floodplain at
evidence of stock control measures

 
  

of the Carsphairn Lane catchment (40) which has ide

 measures.  From the observations made during the s

lighted below: 

egrees; 

dering; 

ome gravels, with lower reaches predominantly pebbl

water surface; 

sionally tree lined. Combination of soil and peat; 

 drained by vertical drainage channels. Channels are 

with a lot of water saturated ground. 

haracteristics are presented in Photographs 7.5 – 7.6

 

 at Carsphairn with 
es 

Photograph 7.6: Broad open 
areas of open ground 
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identified runoff reduction and 

e site reconnaissance the key 

bbles of various sizes; 

re incised into the peat; and 

.6. 

 

en floodplain with extensive 



 

 

 

 
Document Reference:1138879 

Galloway Glens Partnership 

Area 3 

Area 3 covers the lower reaches of t

(catchment 41) and includes proposa

observations made during the site re

•  Main channel has a slope of 5 de

•  Channel is braided with sequenc

•  Channel has a very high sedime

banks; 

•  Channel is 7m wide with braided

•  Banks are grass, soil and grave

and 

•  Catchment hill slopes are steep

Visible vertical drainage ditches 

Examples of the key catchments cha

Source: Natural Power 

Photograph 7.7: Water of Deugh do
A713 

Photograph 7.9: Tributary of the Be
potential for placement for instream
as riparian woodland 

of the Water of Deugh, with contribution from the Ben

osals for runoff reduction as well as river reach and flo

 reconnaissance the key catchment characteristics are

 degrees with a high to moderate flow speed; 

nces of gravels, cobbles and boulders; 

iment yield with gravel banks and bars and is incised

ed area being 25m in diameter; 

vel however significant erosion and bank collapse is 

eper closer to the river (where note terraced) but pre

s which are likely to be artificial. 

haracteristics are presented in Photographs 7.7 – 7.1

 

downstream of the Photograph 7.8: Wide channe
with limited vegetation (evide

 

Benloch Burn with 
am structures as well 

Photograph 7.10: Benloch Bu
riparian woodland 
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enloch Burn and Polsue Burn 

 floodplain storage.  From the 

are highlighted below: 

ed only on river bend outside 

is happening in some places; 

predominantly gently sloping. 

10. 

 

nnel of the Water of Deugh, 
idence bank erosion) 

 

 Burn with potential for 
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Area 4 

Area 4 encompasses the upper hea

which has identified runoff reductio

made during the site reconnaissance

•  Narrow upland channels with a s

is moderate; 

•  Channels range from ~0.1-0.5m 

•  Channel morphology of the lowe

sediments to ~10m, with grass g

•  Channel has falls and plunge po

•  Evidence of artificial drainage dit

Examples of the key catchments cha

Source: Natural Power 

Photograph 7.11:Incised channel of
Lamford Burn (potential for placeme
structures and riparian woodland) 

 
  

eadwaters of Carpshairn Lane, including Lamford Bu

tion and river reach and floodplain storage measure

ce the key catchment characteristics are highlighted b

a slope of 5-10 degrees which is incised into the peat

m wide and of similar depth with plunge pools and sm

lower Lamford Burn is gorge like and is deeply inc

s growing most of the way down to the channel; 

pools and becomes more sinuous further downstream

 ditches across the hill sides feeding into the channel.

haracteristics are presented in Photographs 7.11 – 7.

 

 of the Lower 
ment of instream 

Photograph 7.12: Headwaters of
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Burn and Meadowhead Burn, 

res.  From the observations 

d below: 

eat and tussocks. Flow speed 

small falls; 

incised into bedrock / glacial 

am; and 

. 

7.12. 

 

 of the Lamford Burn  
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Area 5 

Area 5 encompasses the Water of De

39).  There are significant areas of 

upland drainage modifications have 

where there is the potential for fellin

Windy Standard III Wind Farm).   

Due to the upland nature of the catc

structures.  Due to the extent of the a

The key observations from the site re

•  Extensive areas have been fe

modifications.  However, it is als

•  Channels are often small, with p

•  Channel bedload is mainly fine s

•  Debris often located within the ch

Examples of the key catchments cha

  

of Deugh, upstream of its confluence with the Polsue

of commercial forestry at various stages of developm

ve focussed on areas where there is known felling tak

lling should consents be granted for proposed renewa

chment, there has been significant consideration for

e area, surveys focussed on a limited selection of loca

 reconnaissance are: 

felled with the potential for drainage channels t

lso noted that there is likely to be forestry debris exist

 plunge pools and falls; 

e sediments and is discoloured by the peat; and 

channels that have the potential to reduce the flow ra

haracteristics are presented in Photographs 7.13 – 7.
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ue Burn (catchments 38 and 

pment.  The consideration of 

taking place as well as areas 

ewable energy projects (e.g. 

for the placement of instream 

ocations 

 to accommodate drainage 

isting within these channels; 

w rate. 

7.15. 
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Source: Natural Power 

Photograph 7.13: Examples of recen

Photograph 7.15: Hydromorphologic
woodland) 

 

  

 
ent clearfell Photograph 7.14:Example of 

 

 

gical conditions of Goat Burn (suitable for instream s
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of clearfell 

m structures and  riparian 
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7.4.3. New Galloway 

The potential for NFM within the ca

reduction.  The key observations from

•  The channel varies in width, with

•  No evidence of bank erosions en

•  Catchment is predominantly use

•  Channel is generally incised with

Examples of the key catchments cha

Source: Natural Power 

Photograph 7.16:  Catchment land u
boundary, potential for hedgerow pl

 

  

catchment of Mill Burn (catchment 31) has focussed

rom the site reconnaissance confirm the following: 

with the headwaters ~0.2 m with the main channel of th

 encountered and bed materials consists of pebbles a

sed for livestock grazing and consists of grassland; 

with banks being heavily vegetated, evidence of sparse

haracteristics are presented in Photographs 7.16 – 7.

 
 

d use (with field 
 planting) 

Photograph 7.17: Hydromorp
the Mill Burn 

 

06 December 2016 47 

ed on the potential for runoff 

f the Mill Burn being >1 m; 

 and boulders; 

rse tree growth. 

7.18. 

rphological conditions of 
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8. Initial Option Appr
The four NFM actions identified in th

Option Appraisal stage.  

 

Table 8.1: Short List of NFM Actio

Receptor 

Carsphairn 

New Galloway 

Clatteringshaws Loch 

 

The assessment forms in Appendix 

methodology adopted in the apprais

catchments and the NFM measures 

The initial option appraisal considere

•  Feasibility / Engineering, 

•  Land Management, 

•  Hydrological, 

•  Environmental, 

•  Social. 

8.1. Assessment Criter

An options appraisal was undertake

effective in each catchment.  This

Handbook.  The handbook notes th

considers that the wider benefits tha

key consideration in Scottish Gover

decisions.  

8.1.1. Impact Assessment

The project team adopted SEPA’s 

Social, Economic and Environmenta

alongside the professional judgemen

and renewable energy projects and

they were positive of negative.  

The significance of an impact is dete

impact.  

  

praisal 
n the short list (summarised in the table below) were 

ctions  

NFM Action 

River Reach and Floodplain Storage 

Runoff Reduction 

Runoff Reduction  

 Runoff Reduction  

ix C, detail the option appraisal undertaken and the f

aisal of each NFM action. Figure GB11820_M_013 (

es considered.  

ered the following criteria: 

iteria 

aken to determine which natural flood management

his appraisal followed the principles of SEPA’s Na

 that Natural Flood Management rarely delivers ben

hat NFM measures provide should be included in the 

ernment guidance which refers to this service when 

ent Significance  

’s Supporting Guidance (WAT-SG-67) Assessing the

ntal to determine the significance of the impacts.  The

ent based on the projects teams experience of workin

nd knowledge of the local area to determine the pote

etermined by combining the importance of the recepto
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re taken forward to the Initial 

e following sections detail the 

3 (Appendix D) illustrates the 

nt measures would be most 

 Natural Flood Management 

enefits to flooding alone and 

he assessment. This is also a 

en making land management 

the Significance of Impacts – 

he following matrix was used 

king on similar environmental 

otential impacts and whether 

ptor and the magnitude of the 
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Source: SEPA 

Figure 8.1: Guide to assessing sig

The following sections define how 

determined for this appraisal. For s

management and social), it was not

qualitative assessment undertaken fo

8.1.2. Feasibility / Enginee

The feasibility and engineering asses

•  Feasibility issues – landowner

affecting the feasibility of the pr

known and will need to be consi

consultation with landowners.  

•  Future Adaptation – this consid

may have on future flood mitiga

location of the proposed NFM op

•  NFM Measure Benefit Realisa

once installed, to actually start p

debris dam would provide its inte

several years before the trees b

based on a qualitative approach.

•  Timescales of Works – this con

The assessment is qualitative 

funding, etc. It should be noted t

the projects objectives / funding.

significance 

ow the importance of the receptor and the magn

r some of the criteria adopted in the appraisal (e.g. f

not appropriate to apply the above matrix and the fol

for these criteria.  

eering  

sessment considered factors such as: 

wner acceptance and sources of funding are consider

 proposed NFM options. At this stage in the project 

nsidered as the project progresses and more definitiv

siders the potential impact or restriction the impleme

tigation works. The assessment was qualitative and 

 option and how that may impact on any future flood m

isation – this considered the likely timescale for the 

rt providing the flood mitigation benefit. For example, 

ntended flood mitigation benefit almost instantly where

s become mature enough to begin reducing flood flo

ch. 

considered how long it would take to install the NFM o

 based on no external restrictions such as reach

d that timescales are important considerations in the 

g.  
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gnitude of the impact were 

. feasibility/engineering, land 

following sections outline the 

ered the two biggest factors 

ct these factors are not fully 

itive option(s) are identified in 

mentation of a NFM measure 

d considered the nature and 

 mitigation works.  

he particular NFM measures, 

le, the installation of a woody 

ereas planting trees may take 

 flows. The assessment was 

M option(s) being considered. 

ching landowner agreement, 

e landowner discussions and 
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•  Estimated Costs to Deliver - 

studies delivering similar measu

whole catchment.  Detailed proje

projects are identified at specific

requirements are fully defined. 

The table below outlines details 

 

Table 8.2: Estimated Costs for NF

NFM Measures 
Hedgerow Planting (lowland)/ Low 

Density Native Planting (upland) 

Floodplain / Riparian Woodland 

Planting 

Stock Proof Fencing 

Settlement Ponds 

Instream Structures (woody debris)

Upland Drainage Modifications 

 

Compensation for loss of graz

considered. It is likely these cos

land this may not be an issue or 

For each of the proposed NFM

number/area/extent of NFM me

option. From the total cost estim

 Table 8.3 below. All costs ex

 

  Table 8.3: Pr

Estimated Cost

0 to £150k 

£151k to £550k 

>£550k 

 

•  Maintenance Costs - this con

required to retain the effectiven

could require long term agreeme

 cost estimates are based on project team experie

sures, applying these to the number and extent of 

roject specific costings can only be calculated in the d

cific locations and the site specific engineering, envir

ils the estimated costs for delivery of the NFM measure

 NFM Measures 

Estimated Cost Range Notes 
w £5 / m Depending on land

spacings (inc plant

£3k to £5k / Ha Site specific and de

be planted. 

£4 / metre Fencing costs typic

fencing requiremen

the type of fencing 

Deer fencing will be

£1k / pond Site specific and de

and flow controls. 

is) £100 to £1k / dam Site specific and de

conditions, enginee

requirements and s

Typically installed a

£30 / Ha Site specific and wi

be identified and a 

designed. 

razing, disruption or loss of control during constr

osts would be dependent on the outcome landowner

or will be low cost but for larger areas compensation m

M options the costs were built up based on the abo

easures proposed to determine the total estimated 

imate for a NFM option, the appraisal considered the t

 exclude consultancy fees and landowner negotiation.

Project Costs Ranking 

st Cost Rank 

Low 

 Medium 

High 

onsidered the long term maintenance and manage

eness of the NFM measure.  As the involvement of 

ments or financial mechanisms, at this stage, only a q
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rience and a review of case 

of measures proposed in the 

e detailed design phase once 

vironmental and hydrological 

ures considered. 

ndscape, species and 

nt protection) 

 depends on the species to 

pically reduce the longer the 

ents and also depend on 

ng required. 

l be typically around £8/m 

 depends on size, terrain 

 

 depends on ground 

eering needed felling 

d size of watercourse. 

d at spacing of circa 200m. 

 will need suitable ditches to 

 a suitable drainage regime 

struction, etc has not been 

er negotiations. On marginal 

n may be needed.  

bove cost estimates and the 

d cost of the proposed NFM 

e thresholds shown in  

on. 

gement costs that would be 

of landowners or contractors 

 a qualitative assessment has 
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been undertaken to estimate th

NFM options.   

•  Health & Safety – this considere

maintenance of the proposed op

8.1.3. Land Management 

The option appraisal considered the

complexities of landowner discussio

been based on land take and the pra

As outlined  in Section 9 below, lan

and detailed negotiation has not yet 

8.1.4. Hydrological 

The hydrological benefit was underta

7.2.  

Importance of Receptors 

The methodology in Section 7.2 de

below. 

  Table 8.4: Im

Receptor 

Carsphairn 

Dalry Floodplain 

New Galloway 

Clatteringshaws Lo

Castle Douglas 

Kirkcudbright 

 

Magnitude of Impact 

As detailed in Section 7.2, the magn

implementation of the relevant NFM 

8.1.5. Environmental 

NFM measures can have a positiv

reduced soil erosion as well as enco

wider range of habitats and specie

potentially increase connectivity allowi

In general, NFM measures should 

climate change without detriment to 

appraisal because they make a p

management of flood risk.  

The assessment used the informatio

measures on: 

 the likely long term maintenance and management

ered the health and safety issues likely to be encounte

options. The assessment is based on a qualitative app

nt   

the potential loss of income or loss of control of land

sions these were not quantified. At this stage, land 

practicalities of installing and managing the proposed m

andowners have been introduced to the project but n

et begun.   

ertaken as part of the short listing based on the metho

detailed the importance of the identified receptors a

Importance of Receptors 

Importance 

High 

 Medium 

Medium 

 Loch Medium 

Very High 

Very High 

agnitude of the impact was based on the percentage

M measure in the catchment(s).  

ive impact on environmental receptors, including 

couraging carbon sequestration.  NFM can restore ec

cies.  The improvements to water quality will impro

llowing greater movement of flora and fauna.   

d improve ecosystems by increasing their capacity to

 to their functionality. These wider benefits are an imp

 positive environmental impact which extends bey

ation collated as part of the baseline studies to consi
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nt costs associated with the 

ntered for the installation and 

approach.  

nd management.  Due to the 

nd management issues have 

d measures.  

no agreements are in place 

thodology detailed in Section 

 as summarised in the table 

ge change in flow due to the 

g biodiversity, water quality; 

ecosystems to help support a 

prove instream habitats and 

y to respond to the effects of 

important consideration in the 

eyond just focusing on the 

nsider potential effects of the 
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•  Flora & Fauna – in the absence

available datasets to determine 

and/or extent of flora and fauna;

•  Soil – the assessment considers

could improve stability and/or ca

carbon soil classifications have b

•  Water – through the utilisation 

considers how NFM can impact 

•  Use of Natural Resources – the

resources or more engineered m

 

Importance of Receptor 

The importance of the receptor was 

designation and whether it would b

considered: 

•  Flora and Fauna: 

– Designated sites, including S

Scientific Interest; 

– The presence of invasive sp

– Records of species via revie

– The likely presence of salmo

•  Soils:: 

– Consideration of existing lan

– Soils classification – presenc

– Carbon soils classification –

•  Water: 

– Consideration of the current 

– Consideration of the current 

Professional judgement was then 

receptors.  This has included positiv

has the potential to inhibit movemen

Magnitude of Impact 

The assessment of the effects of the

measures could have on social and 

impact was determined through asse

Framework Directive status.   

8.1.6. Social  

The measures can have a positive 

recreation.  They can help to enhanc

educational tools as part of a commu

The assessment was qualitative bas

measures on: 

•  Landscape, 

•  Cultural Heritage, 

ce of detailed site surveys, the assessment utilises 

e the sensitivity of the habitats and how NFM could i

; 

ers the classification and/or status of soils, including pe

 carbon sequestration.  Utilisation of land use maps, s

e been used to determine the sensitivity of the soils un

n of the SEPA RBMP and morphological pressures 

ct upon the current WFD status of waterbodies; 

the assessment considers if the intended NFM meas

 materials. 

s determined with respect to whether the areas was d

 be directly or indirectly affected by the proposed m

g Special Areas of Conservation, Special Protection 

species; 

view of the National Biodiversity network; 

mon and sea trout within watercourses; 

land use; 

nce and extent of peat and/or peaty soils; 

– presence and extent of priority peatland habitats (cl

nt and future RBMP status of waterbodies; and 

nt and potential future natural and anthropogenic pres

n used to establish the potential influences of N

itive and negative impacts, as for example the installa

ent of fauna. 

the proposed measures on the aims of the designatio

d economic interests determined the magnitude. For 

ssessment of the potential cumulative effect of the me

e impact on quality of life through improvements in 

nce the rural environment and potentially support recr

munity led approach to implementing the project.   

ased on our understanding of the local area to determ
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s published and/or publically 

ld impact upon the movement 

 peat, to determine how NFM 

, soil classification maps and 

 underlying the catchments; 

es database the assessment 

asures would rely on natural 

s designated, the level of that 

d measures. The importance 

n Areas and Sites of Special 

 (classes 1 and 2) 

ressures on waterbodies. 

NFM on the environmental 

llation of in-stream structures 

tion and the wider effects the 

or instance, the magnitude of 

measures on the areas Water 

in bio diversity, landscape or 

ecreational activities or create 

rmine potential effects of the 
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•  Social Aspects. 

8.2. Appraisal of Optio

The above assessment methods we

The individual assessments included

8.2.1. Carsphairn Runoff R

This option includes: 

•  Land and soil management prac

•  Riparian woodland (catchments 

•  Upland drainage modifications (c

Feasibility / Engineering 

The proposed options would be pri

anticipated there would be any issu

mitigation works would likely be fo

protecting individual properties and b

While some runoff reduction measu

the measures would take a longer 

areas could take several years to rea

It is anticipated that the runoff reduc

around 12 to 18 months dependin

should be implemented to suit their

implementation towards 18 months. 

As detailed in Section 7.4.2, the Ca

to install the proposed measures fo

that for Riparian Woodland SEPA NF

stage of the costings we have assu

discussions. 

 

Table 8.5: Carsphairn runoff redu

NFM Measures Dimen

Low density Native 

Planting Buffers 

4km 

Stockproof Fencing 8 km

either 

exclud

fencin

Riparian woodland (based

either 

waterc

Upland drainage 

modifications 

352 H

Sub Total   

tions 

were applied to each of the short list options as outline

ed in Appendix C provide details of the assessment. 

ff Reduction 

ctices (catchments 40, 41 & 41) – e.g. Low density n

ts 38, 39, 40, 41 & 42). 

 (catchments 38, 39, 40, 41 & 42) – e.g. drain blockin

primarily located in the upper reaches of the catchm

sues with the implementation of future flood mitigati

 focused on the immediate environs to the village

d businesses.  

sures such as upland drain blocking would have an i

r timescale for the benefit to be realised. Planting o

reach maturity and the benefits for runoff reduction to 

duction measures could be implemented within a reas

ing on seasonal circumstances. Planting  low dens

eir optimum planting time. These factors may extend

s.  

Carsphairn measures were divided into five distinct ar

 for each area and in summary are presented in the 

NFM guidance is for a 30 m buffer however for prac

sumed a 15 m buffer to account for forestry grants, 

duction area 1  

ensions Estimated Cost 

 £5 / m 

m (based on fencing 

er side of  buffers, 

ludes Riparian 

cing)  

£4 / m stock fencing  

sed on 15 m buffer 

er side of 

ercourse)  – 22 Ha 

£4,000 / Ha 

Ha  £30 / Ha 
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lined in the following sections. 

t.  

native planting buffers. 

king. 

hment and as such it is not 

ation works. Any future flood 

ge of Carsphairn, aimed at 

n immediate benefit, many of 

of low density native buffer 

to be realised.  

easonable short timeframe of 

ensity native planting buffers 

nd the overall timescales for 

t areas. The anticipated costs 

he tables below. Please note 

actical implementation at this 

s, topography and landowner 

Total Cost 

£20,000.00 

£32,000.00 

£88,000.00 

£10,560.00 

£150,560.00 
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Table 8.6: Carsphairn Runoff Red

NFM Measures Dimen

Low density Native 

Planting Buffers 

2.5km

Stockproof Fencing 5 km 

Sub Total  

 

Table 8.7: Carsphairn Runoff Red

NFM Measures Dimen

Riparian woodland (based

either 

waterc

Low density Native 

Planting Buffers 

4km 

Stockproof Fencing 8km 

Upland drainage 

modifications 
466 Ha

Sub Total  

 

Table 8.8: Carsphairn Runoff Red

NFM Measures Dimen

Upland drainage 

modifications 

230 Ha

Riparian woodland (based

either 

waterc

 

Sub Total  

 

Table 8.9: Carsphairn Runoff Red

NFM Measures Dimen

Riparian woodland (based

either 

waterc

 

Upland drainage 

modifications 
1528 

 

Sub Total  

 
  

eduction Area 2 

ensions Estimated Cost 

m £5 / m 

 £4 / m stock fencing  

 

eduction Area 3 

ensions Estimated Cost 

sed on 15 m buffer 

er side of 

ercourse)  – 11 Ha 

£4000 / ha 

 £5 / m 

 £4 / m stock fencing  

Ha £30 / Ha 

 

eduction Area 4 

ensions Estimated Cost 

 Ha £30 / Ha 

sed on 15 m buffer 

er side of 

ercourse) – 16 Ha 

£4000 / Ha 

 

eduction Area 5 

ensions Estimated Cost 

sed on 15 m buffer 

er side of 

ercourse) – 23 Ha  

£4000 / ha 

 Ha  £30 / Ha 
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Total Cost 

£12,500.00. 

£20,000.00 

£32,500.00 

Total Cost 

£44,000.00 

£20,000.00 

£32,000.00 

£13,980.00 

£109,980.00 

Total Cost 

£6,900.00 

£64,000.00 

£70,900.00 

Total Cost 

£92,000.00 

£45,840.00 

£137,840.00 
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Table 8.10: Carsphairn Runoff Red

Area 
1 

2 

3 

4 

5 

Option Total 

Overall the estimated cost £501,780

considered to be Medium. 

Once implemented it is considered 

grow and mature on their own with l

monitoring and checks on their effec

The main health and safety risks whi

•  Remote working in an upland en

•  Drain blocking will require workin

Land Management 

More detailed negotiations need to 

impact and loss of control. 

Hydrological 

The results and benefit outcome of th

 

Table 8.11: Carsphairn Runoff Red

Description Compliance

Point 

Carsphairn: 

Runoff Reduction  

Carsphairn 

Dalry Floodp

New Gallowa

Clatteringsh

Loch 

Castle Doug

Kirkcudbrigh

 

  

eduction Sumamry Estimated Cost 

Estimated Cost 
£150,560 

£32,500 

£109,980 

£70,900 

£137,840 

£501,780.00 

80.00 which, in accordance with   Table 8.3,

d maintenance costs would be low. Generally, the m

h little or no maintenance required. Upland drain bloc

ectiveness.  

which will need to be managed are considered to inclu

environment.  

king within watercourses and potentially very soft grou

to be undertaken with all landowners to fully unders

f the hydrological assessment are summarised in Tab

eduction Hydrological Results  

nce % Reduction in Flow for Return Period 

1 in 2 1 in 10 1 in 50 1

 23.4 16.9 13.0 1

odplain 6.0 4.8 4.3 3

oway 5.7 4.4 3.9 3

shaws 0.0 0.0 0.0 0

uglas 2.9 2.2 1.8 1

ight 2.6 2.2 1.9 1

06 December 2016 55 

, the project cost rank is is 

e measures should be left to 

ocking would require ongoing 

clude: 

round. 

rstand the potential financial 

able 8.11 below.  

 Benefit 

Outcome 1 in 200 

10.6 Very High 

3.6 Low 

3.3 Low 

0.0 N/A 

1.7 Low 

1.7 Low 
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Environmental 

Runoff reduction measures can prov

realisation of these benefits can b

specific measures.  NFM are unlike

potential future catchment pressures

The consideration of upland drainag

the quality and diversity habitat.  Up

could also support Peatland Action
1

key deliverable. 

Runoff reduction via riparian wood

environmental benefit by improving t

potential to reduce erosion through r

Landscape was classed as Medium 

are localised therefore benefits in ter

As an upland environment, low dens

Low density native planting buffers  

networks or corridors for the movem

character to the landscape, providin

seasons.  Similarly riparian plantin

character.   

These measures implemented at a 

character of the catchment however

that has been assessed in this repor

None of the measures will directly im

inventory interests would be assesse

impacts. 

A summary of the benefits on enviro

Table 8.12. 

 

Table 8.12: Summary of environmen

Environmental Receptor 

Flora and Fauna   

Soil 

Water 

Use of natural resources 

Landscape 

Cultural heritage 

 

  

                                                        

 

1
 SNH Peatland Action - http://www.sn

action/information-for-applicants/  

rovide a number of environmental benefits, however 

 be spatially and temporally dependent upon the s

likely to change the WFD status of the overall catch

res.   

age modifications and subsequent rewetting of habita

Upland drain blocking of previously forested areas an
1
, where the sequestration of carbon via rewetting o

odland and  low density native planting buffers cou

g the diversity of habitat within the catchment.    Thes

root systems providing increased stability to soils an

m due to the presence of the Regional Scenic Area, t

terms of landscape character are very low.   

ensity native planting buffers are considered to be a m

 have wide ranging benefits to wildlife, providing food

ements of animals and insects.  They also help the wi

ding a strong sense of place though their continuity 

ting using native species will benefit biodiversity a

 a local scale are unlikely to cause significant impac

er, it is noted that localised effects may be higher tha

ort*. 

y impact any designated cultural heritage interests (re

ssed in the detailed design and the NFM measures mi

ironmental receptors is presented in  

ental benefits (Carsphairn runoff reduction) 

Importance of 

Impacted Receptor Magnitude of Impact 

High Medium 

Medium Medium 

High Medium 

High Medium 

Medium Low Small 

N/A N/A 

snh.gov.uk/climate-change/taking-action/carbon-manage
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er it is acknowledged that the 

 scale of implementation of 

tchment due to existing and 

itat can, in time, help improve 

and areas with land drainage 

g of damaged peatlands is a 

could also provide additional 

hese measures also have the 

and bank stabilisation. 

a, the effects of the measures 

a more appropriate measure.  

ood and shelter and providing 

 wider environment by adding 

ity and signs of the changing 

 and add to the landscape 

act on the overall landscape 

than the regional perspective 

(ref section 5.1.6).  Any non-

microsited to avoid significant 

 Benefit Outcome 

High 

Moderate 

High 

High 

Very low* 

N/A 

gement/peatland-
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Social 

As shown above, the implementation

Community which is considered to

connection to the environment and im

It may also be possible to incorporat

for schools and other interested gr

evolution. 

In the longer term they may benefi

project and the potential wildlife watc

Overall it is considered there would b

8.2.2. Carsphairn River Re

This option includes: 

•  Instream structures (catchments

•  Floodplain woodland (40, 41 & 4

•  Riparian woodland (catchments 

•  Washlands and offline storage p

Feasibility / Engineering 

The proposed options would be pri

anticipated there would be any issu

mitigation works would likely be fo

protecting individual properties and b

While some river reach measures 

measures would take a longer times

reach a mature enough state to influ

It is anticipated that the runoff reduc

around 6 to 12 months depending on

As detailed in Section 7.4.2, the Ca

to install the proposed measures for 

 

Table 8.13: Carsphairn River Reac

NFM Measures Dimen

Riparian woodland (based

either 

waterc

Instream structures 10,500

Washland and offline 

storage ponds 
3 area

 

Sub Total  

 
  

tion of these measures will ultimately help to reduce f

to be a significant benefit.  Improvements in biodiv

d improve landscape character, giving a greater sense

rate recreational activities into the measures or assist

 groups keen to understand the measures, their be

efit tourism, attracting people interested in the meas

watching opportunities they generate. 

ld be a social benefit associated with the implementatio

 Reach and Floodplain Storage 

ts 438, 39, 40, 41 & 42) – e.g. woody and porous dam

 42) 

ts 38, 39, 40, 41 & 42). 

 ponds (catchment 42). 

primarily located in the upper reaches of the catchm

sues with the implementation of future flood mitigati

 focused on the immediate environs to the village

d businesses.  

s such as instream structures would have an imme

escale for the benefit to be realised. Planting woodlan

fluence the water cycle and provide the NFM benefits.

duction measures could be implemented within a reas

 on seasonal circumstances.  

Carsphairn measures were divided into five distinct ar

or each area and in summary are presented in the tab

ach and Floodplain Storage Area 1  

ensions Estimated Cost 

sed on 15 m buffer 

er side of 

ercourse)  – 21.3 ha  

£4,000 / ha 

00 m £200 / structure  

eas  (10m
3 
each) £1,000 / pond 
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e flood risk to the Carsphairn 

diversity will create a better 

se of place.    

ist learning and development 

benefits, and their long term 

asures, the outcomes of the 

ation of the NFM measures. 

ams. 

hment and as such it is not 

ation works. Any future flood 

ge of Carsphairn, aimed at 

mediate benefit, many of the 

land will take several years to 

its.  

easonable short timeframe of 

t areas. The anticipated costs 

tables below. 

Total Cost 

£85,200 

£10,500 

£3,000 

£170,700 
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Table 8.14: Carsphairn River Reac

NFM Measures Dimen

Floodplain woodland 433.3 

Instream structures 8600m

Sub Total  

 

Table 8.15: Carsphairn River Reac

NFM Measures Dimen

Riparian woodland (based

either 

waterc

Instream structures 8,800m

Sub Total  

 

Table 8.16: Carsphairn River Reac

NFM Measures Dimen

Instream structures 18,000

Riparian woodland (based

either 

waterc

Sub Total  

 

Table 8.17: Carsphairn River Reac

NFM Measures Dimen

Instream structures 107,00

Riparian woodland (based

either 

waterc

Sub Total  

 
  

ach and Floodplain Storage Area 2 

ensions Estimated Cost 

.3 ha £4,000 / ha 

0m £200 / structure 

 

ach and Floodplain Storage Area 3 

ensions Estimated Cost 

sed on 15 m buffer 

er side of 

ercourse)  – 11 ha 

£4,000 / ha 

0m £200 / structure 

 

ach and Floodplain Storage Area 4 

ensions Estimated Cost 

00m £200 / structure 

sed on 15 m buffer 

er side of 

ercourse) – 15.6 ha 

£4,000 / ha 

 

ach and Floodplain Storage Area 5 

ensions Estimated Cost 

,000m £200 / structure 

sed on 15 m buffer 

er side of 

ercourse) – 22.8 ha 

£4,000 / ha 
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Total Cost 

£173,200 

£8,600 

£181,800 

Total Cost 

£44,000 

£8,800 

£52,800 

Total Cost 

£18,000 

£62,400 

£80,400 

Total Cost 

£107,000 

£91,200 

£198,200 
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Table 8.18: Carsphairn River Reac

Area 
1 

2 

3 

4 

5 

Option Tota

Overall the estimated cost is £683,90

considered to be High. 

Once implemented it is considered 

grow and mature on their own with 

monitoring and checks on their effec

The main health and safety risks whi

•  Remote working in an upland en

•  Instream structures will require 

terrain. 

•  The creation of washlands and 

plant and machinery. 

Land Management 

More detailed negotiations need to 

impact and loss of control..    

Hydrological 

The results and benefit outcome of th

 

Table 8.19: Carsphairn River Reac

Description Compliance

Point 

Carsphairn: 

River Reach and 

Floodplain Storage  

Carsphairn 

Dalry Floodp

New Gallowa

Clatteringsh

Loch 

Castle Doug

Kirkcudbrigh

 

  

ach and Floodplain Storage Estimated Cost Summar

Estimated Cost 
£170,700 

£181,800 

£52,800 

£80,400 

£198,200 

otal £683,900 

,900 which, in accordance with   Table 8.3

d maintenance costs would be low. Generally, the m

with little or no maintenance required. Instream structu

ectiveness.  

which will need to be managed are considered to inclu

environment.  

ire working within watercourses and potentially in a

d storage ponds will likely require some significant e

to be undertaken with all landowners to fully unders

f the hydrological assessment are summarised in Tab

ach and Floodplain Storage Hydrological Results  

nce % Reduction in Flow for Return Period 

1 in 2 1 in 10 1 in 50 1

 10.3 7.8 6.2 5

odplain 3.8 3.1 2.7 2

oway 3.4 2.9 2.4 2

shaws 0 0 0 0

uglas 2.0 1.6 1.1 1

ight 1.7 1.5 1.1 1
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ary 

3,the project cost rank is 

e measures should be left to 

ctures would require ongoing 

clude: 

 areas of steep and uneven 

t excavation works with large 

rstand the potential financial 

able 8.19 below.  

 Benefit 

Outcome 1 in 200 

5.2 High 

2.6 Very Low 

2.3 Very Low 

0 N/A 

1.2 Negligible 

1.2 Negligible 
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Environmental 

River reach and floodplain storage

acknowledged that the realisation o

implementation of specific measures

It is acknowledged that instream st

fauna along stretches of watercou

watercourses and tailoring the des

perceived negative impact. 

Floodplain and/or riparian woodland

habitat diversity.  The attenuation of

allow settlement of silt within the upp

NFM are unlikely to change the WFD 

pressures.  It is also acknowledg

hydropower operations are unlikely t

Landscape was classed as Medium 

are localised therefore benefits in t

potential benefits to the local landsc

the character of the local area*.   

None of the measures will directly im

inventory interests would be assesse

impacts. 

A summary of the benefit on environ

 

Table 8.20: Summary of Environmen

Environmental Receptor 

Flora and Fauna   

Soil 

Water 

Use of natural resources 

Landscape 

Cultural heritage 

 

Social 

As shown above, the implementation

Community which is considered to

connection to the environment and im

It may also be possible to incorporat

for schools and other interested gr

evolution. 

In the longer term they may benefi

project and the potential wildlife watc

Overall it is considered there would b

ge measures can provide a number of environmen

 of these benefits can be spatially and temporally de

res 

 structures could have the potential to negatively im

ourses. However, limiting the implementation of th

esign to ensure flows in normal conditions are m

and and washland and/or offline storage ponds prov

 of runoff offered by the proposed measures could a

pper reaches of watercourses.   

FD status of the overall catchment due to existing and

dged that the measures will not require alteration

ly to be affected. 

m due to the presence of the Regional Scenic Area, t

n terms of landscape character are very low. This s

scape.  Riparian planting using native species and s

y impact any designated cultural heritage interests (re

ssed in the detailed design and the NFM measures mi

onmental receptors is presented in Table 8.20. 

ental Benefits (Carsphairn River Reach and Floodpla

Importance of 

Impacted Receptor Magnitude of Impact 

High Medium 

Medium Medium 

High Small 

High Medium 

Medium Low Small 

N/A N/A 

tion of these measures will ultimately help to reduce f

to be a significant benefit.  Improvements in biodiv

d improve landscape character, giving a greater sense

rate recreational activities into the measures or assist

 groups keen to understand the measures, their be

efit tourism, attracting people interested in the meas

watching or fisheries opportunities they generate.   

ld be a social benefit associated with the implementatio
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ental benefits. However it is 

dependent upon the scale of 

impact upon the passage of 

f these measures to upland 

 maintained will reduce any 

rovide benefits by improving 

 also reduce soil erosion and 

nd potential future catchment 

on of existing structures so 

a, the effects of the measures 

 should not detract from the 

d storage ponds could add to 

 (ref section 5.1.6).  Any non-

microsited to avoid significant 

plain Storage) 

 Benefit Outcome 

High 

Moderate 

Very low 

High 

Very low* 

N/A 

e flood risk to the Carsphairn 

diversity will create a better 

se of place.    

ist learning and development 

benefits, and their long term 

asures, the outcomes of the 

ation of the NFM measures. 
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8.2.3. Clatteringshaws Ru

This option includes: 

•  Land and soil management prac

forestry drainage practices to co

Guidelines). 

•  Upland drainage modifications (c

in the National Forest Invento

Streamsides”..  

The land around Clatteringshaws is

Standard Guidelines that outline the

a basis for regulation and monito

importance of water quality and th

Practice Guide
2
 for deciding future m

plays an important part in achieving 

Through the management of the c

implement the requirements of their 

to the publication of the Forests a

guidelines. However, when mature fo

guidelines and incorporate measure

natural state in accordance with the 

In areas of open ground or where th

that consideration of upland drainag

Forestry Commission guidance on d

As such, over time, the NFM measur

Forestry Commission as they fell th

assess the requirements through the

consider the opportunities available t

The NFM measures proposed with

Commission strategy that will implem

that the costs of this would be borne

NFM measures considered for the no

Feasibility / Engineering 

Land Management 

The land is general commercial plan

integrated into the forest plan in cons

Hydrological 

The results and benefit outcome of th

 

                                                        

 

2
 Forestry Commission Scotland (2015

Commission Scotland Practice Guide 

Runoff Reduction 

ractices (catchments 29, 32, 33, 34, 43, 44 & 49) – e.

 comply with current guidance (i.e. Forests and Wate

s (catchments 29, 32, 33, 34, 43, 44 & 49) – e.g drain

ntory identified as “Felled”, “Open”, “Unplantable 

 is owned by the Forestry Commission.  They publis

he approach of UK Governments to sustainable fores

itoring.  These guidelines include Forests and Wa

the protection from flooding, soil erosion and aqua

 management options for afforested deep peatland.  Na

g these standards which have to be adhered to by all 

e commercial forestry around Clatteringshaws, the 

eir Forests and Water guidelines. Typically commercia

s and Water guidelines would not incorporate the 

e forest areas are felled and re-planted they will adher

ures to reduce flood risk and reinstate the hydrolog

e principles of natural flood management.  

 there are opportunities to restore previously afforeste

nage modifications take into account the requiremen

 deciding the future management options for afforeste

sures proposed within the Clatteringshaws catchment 

 the older blocks and re-plant incorporating their Fore

the management requirements of previouilsy afforeste

le through Peatland Action
1
..  

within this report for Clatteringshaws take account 

lement some of the NFM measures considered. Howe

ne by the Forestry Commission. Therefore, the costs p

 non-forested areas of the Caltteringshaws catchment

lantation forestry and therefore, any NFM measures 

onsultation with the Forestry Commission.   

f the hydrological assessment are summarised in Tab

15), Deciding future management options for afforested 
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e.g. alteration to commercial 

ater – UK Forestry Standard 

in blocking in areas provided 

le or bare” and “Unplanted 

blish a range of UK Forestry 

est management and provide 

Water which recognises the 

uatic species as well as the 

.  Natural Flood Management 

all forestry operators.   

e Forestry Commission will 

al forest areas planted prior 

e measures detailed in the 

ere to the Forests and Water 

logical cycle back to a more 

sted areas it is recommended 

ents of Peatland Action
1 

and 

sted deep peatland
2
. 

nt will be implemented by the 

orests and Water guidelines, 

sted areas in deep peat
2
 and 

nt of the long term Forestry 

However, it has been assumed 

ts presented relate only to the 

ent.  

s would need to be carefully 

able 8.21 below.  

d deep peatland. Forestry 
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Table 8.21: Clatteringshaws Runo

Description Compliance

Point 

Clatteringshaws 

Loch 

 

Runoff Reduction  

Carsphairn 

Dalry Floodp

New Gallowa

Clatteringsh

Loch 

Castle Doug

Kirkcudbrigh

 

Environmental 

Measures have focussed on improv

Water Guidelines and deciding fut

drainage practices.  Should the F

improvement to surrounding habitats

The consideration of upland drainag

the quality and diversity habitat.  Up

including open and previously fores

carbon via rewetting of damaged pea

The NFM measures are unlikely to

pressures.  However, any further f

including but not limited to the For

drainage and help slow the flow of ru

A summary of the benefits on enviro

Table 8.22: Summary of Environmen

Environmental Receptor 

Flora and Fauna   

Soil 

Water 

Use of natural resources 

Landscape 

Cultural heritage 

 

Social 

As shown above, the implementatio

settlements which is considered to b

                                                        

 

3
 Forestry Commission (2011), Forests

–iv + 1-80 pp 

noff Reduction Hydrological Results  

nce % Reduction in Flow for Return Period 

1 in 2 1 in 10 1 in 50 1

 0 0 0 0

odplain 0 0 0 0

oway 0 0 0 0

shaws 16.7 9.8 7.5 7

uglas 2.8 1.9 1.1 1

ight 2.6 1.8 1.2 1

ovements to land and soil management practices as 

future management options for afforested deep pe

 Forestry Commission consider the proposals a n

ats and existing designated sites.  

age modifications and subsequent rewetting of habita

Upland drain blocking of land within the catchment of

rested areas could also support Peatland Action
1
, wh

peatlands is a key deliverable. 

 to improve the WFD status of the catchment due 

r forestry operations will be undertaken cognisant 

orests and Water Guidelines
3
.  Works compliant wi

f runoff from forested areas, thus providing benefits by

ironmental receptors is presented in Table 8.22. 

ental Benefits (Carsphairn River Reach and Floodpla

Importance of 

Impacted Receptor Magnitude of Impact 

High Medium 

High Medium 

High Small 

High Medium 

Medium Low Small 

N/A N/A 

tion of these measures will ultimately help to reduce

 be a benefit.   

sts and Water. UK Forestry Standard Guidelines. Forestr
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 Benefit 

Outcome 1 in 200 

0 N/A 

0 N/A 

0 N/A 

7.1 High 

1.1 Low 

1.1 Low 

as dictated by the Forest and 

peatland as well as upland 

 number of benefits include 

itat can, in time, help improve 

 of Clatteringshaws reservoir, 

, where the sequestration of 

ue to the existing catchment 

nt of industry good practice, 

t with this guidance will limit 

 by reducing soil erosion. 

plain Storage) 

 Benefit Outcome 

High 

High 

Medium 

High 

Very low 

N/A 

uce flood risk to downstream 

stry Commission, Edinburgh. I 
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There is potential to enhance comm

be incorporated into the Forestry Co

details the measures and how they c

It is understood that there exists 

schemes) and the Forestry Commiss

to downstream communities. The 

engaged with Scottish Power and th

of the roles these parties play in mitig

Overall it is considered there would 

8.2.4. New Galloway Runo

This option includes: 

•  Land and soil management pra

boundaries). 

•  Riparian woodland (catchment 3

Feasibility / Engineering 

The proposed options would be pri

anticipated there would be any issu

mitigation works would likely be foc

protecting individual properties and 

are frequently considered when ass

area located in the upstream catchm

The planting of hedges and riparia

runoff reduction to be realised.  

It is anticipated that the runoff reduc

around 12 to 18 months depending o

should be implemented to suit their

implementation towards 18 months. 

The anticipated costs to install the 

Riparian Woodland SEPA NFM guid

the costings we have assumed a 15

 

Table 8.23: New Galloway Runoff 

NFM Measures Dimens

Hedgerow Planting 9 km (b

field bo

suitable

agreem

Stock Proof Fencing 18 km 

side be

Riparian woodland (based 

either s

=  6.9 h

Option Total   

munity engagement and improve recreation and tou

Commissions tourism strategy. This could include no

y contribute to flood alleviation. 

 the public perception that Scottish Power (as ope

ission (through their extensive forest operations) may

e implementation of the NFM measures, particular

 the Forestry Commission in this, has the potential to e

itigating and managing flood waters.  

 be a social benefit associated with the implementatio

unoff Reduction 

practices (catchment 31) – e.g. hedgerows (due to

t 31). 

primarily located in the upper reaches of the catchm

sues with the implementation of future flood mitigati

focused on the immediate environs to the village o

d businesses. The provision of flood attenuation area

ssessing flood mitigation. However, it is considered a

hment of New Galloway would not be impacted by the 

rian woodland could take several years to reach ma

duction measures could be implemented within a reas

g on seasonal circumstances. The planting of hedge r

eir optimum planting time. These factors may extend

s.  

he proposed measures are presented in the table b

uidance is for a 30 m buffer however for practical impl

5 m buffer to account for topography and landowner d

ff Reduction Cost Estimate 

ensions Estimated Cost 

 (based on mapped 

 boundaries all being 

ble and landowner 

ements) 

£5 / m 

m – Based on each 

 being fenced 

£4 / m stock fencing 

ed on 15 m buffer 

r side of watercourse) 

ha 

£4,000 / ha 

 

06 December 2016 63 

ourism if NFM measures can 

notice boards or walks which 

operators of the hydropower 

ay be exacerbating flood risk 

larly if the communities are 

to enhance the understanding 

ation of the NFM measures. 

 to presence of defined field 

hment and as such it is not 

ation works. Any future flood 

 of New Galloway, aimed at 

reas upstream of settlements 

d any future flood attenuation 

he proposed measures.  

maturity and the benefits for 

easonable short timeframe of 

e rows and riparian woodland 

nd the overall timescales for 

 below. Please note that for 

plementation at this stage of 

er discussions. 

Total  Cost 

£45,000 

£72,000 

£27,600 

£144,600 
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Overall the estimated cost is £144,60

considered to be Low. 

Once implemented it is considered 

grow and mature on their own with

depending on their location but it is a

The main health and safety risks whi

•  Some remote working in an upla

•  Working adjacent to watercourse

ground. 

Land Management 

Landowner engagement will be requ

Hydrological 

The results and benefit outcome of th

 

Table 8.24: New Galloway Runoff R

Description Compliance

Point 

New Galloway 

 

Runoff Reduction  

Carsphairn 

Dalry Floodp

New Gallowa

Clatteringsh

Loch 

Castle Doug

Kirkcudbrigh

Environmental 

Runoff reduction measures can prov

realisation of these benefits can b

specific measures.   

The consideration of NFM woodland

via a reduction in the erosion of soils

The NFM measures are unlikely to

potential future catchment pressu

implementation of NFM has the pote

are no proposals to reduce existing s

Landscape was classed as Medium 

are localised therefore benefits in 

riparian planting could benefit the lan

than the regional perspective assess

None of the measures will directly im

inventory interests would be assesse

impacts. 

A summary of the benefits on enviro

,600 which, in accordance with   Table 8.3

d maintenance costs would be low. Generally, the m

with little or no maintenance required. Hedgerows m

s anticipated that once planted they could generally be

which will need to be managed are considered to inclu

pland environment.  

rses which have the potential to be located in areas of

quired  to determine the feasibility of this project. 

f the hydrological assessment are summarised in Tab

ff Reduction Hydrological Results  

nce % Reduction in Flow for Return Period 

1 in 2 1 in 10 1 in 50 1

 0 0 0 0

odplain 0 0 0 0

oway 7.8 6.6 4.6 4

shaws 0 0 0 0

uglas 0.1 0.1 0 0

ight 0.1 0.1 0 0

rovide a number of environmental benefits, however 

 be spatially and temporally dependent upon the s

nd planting as well as hedgerows has the potential to

ils from watercourse banks as well as through overlan

 to change the WFD status of the overall catchmen

sures as well as the spatial extent of measure

otential to provide improvements to tributary catchme

g structures on watercourses or alter existing hydropo

m due to the presence of the Regional Scenic Area, t

in terms of landscape character are very low. It is 

 landscape character in the local area therefore localis

ssed in this report*. 

y impact any designated cultural heritage interests (re

ssed in the detailed design and the NFM measures mi

ironmental receptors is presented in Table 8.25. 

06 December 2016 64 

3, the project cost rank is 

e measures should be left to 

 may need regular trimming 

 be left to grow unattended. 

clude: 

 of steep terrain and unstable 

able 8.24 below.  

 Benefit 

Outcome 1 in 200 

0 N/A 

0 N/A 

4.1 Low 

0 N/A 

0 Negligible 

0 Negligible 

er it is acknowledged that the 

 scale of implementation of 

l to provide a positive impact 

land sheet flow. 

ents due to the existing and 

res considered.  However, 

ents at a local scale.  There 

power operations. 

a, the effects of the measures 

is considered hedgerow and 

alised effects could be higher 

 (ref section 5.1.6).  Any non-

microsited to avoid significant 
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Table 8.25: Summary of Environmen

Environmental Receptor 

Flora and Fauna   

Soil 

Water 

Use of natural resources 

Landscape 

Cultural heritage 

 

Social 

Whilst the scale of these measures a

improvements in biodiversity that 

character, giving a greater sense of p

It may also be possible to incorporat

for schools and other interested gr

evolution. 

Overall it is considered there would b

8.3. Proposed NFM Op

The Assessment Forms in Appendi

and a ranking of potential NFM mea

of potential NFM options is included

(Appendix D) illustrate the potential l

 

 

ental Benefits (Carsphairn River Reach and Floodpla

Importance of 

Impacted Receptor Magnitude of Impact 

High Small 

Low Small 

High Small 

High Medium 

Medium Low Small 

N/A N/A 

s are limited in terms of flood reduction,  their impleme

t will create a better connection to the environmen

of place.    

rate recreational activities into the measures or assist

 groups keen to understand the measures, their be

ld be a social benefit associated with the implementatio

 Options 

dix C, enabled a detailed comparison of the NFM m

easures to be determined. A summary of the assess

ed in Table 8.26 below. Figures GB11820_M_013 th

al location of the NFM measures within each catchmen
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plain Storage) 

 Benefit Outcome 

Medium 

Very Low 

Moderate 

High 

Very low* 

N/A 

mentation will benefit through 

ent and improve landscape 

ist learning and development 

benefits, and their long term 

ation of the NFM measures. 

 measures to be undertaken 

ssment and resulting ranking 

 through to GB11820_M_016 

ent. 
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Table 8.26: Proposed NFM Options and Ranking 

NFM Action 

Future 

Adaptation 

Timescale C

Realisation Works D

Carsphairn - 

Runoff 

Reduction 

No 

foreseeable 

issues with 

future flood 

mitigation 

proposals 

2 years plus 12 to 

18 

months 

M

Carsphairn - 

River Reach 

& Floodplain 

Storage 

No 

foreseeable 

issues with 

future flood 

mitigation 

proposals 

12 to 18 

months 

6 to 12 

months 

H

Clatteringsh

aws - 

Runoff 

Reduction 

No 

foreseeable 

issues with 

future flood 

mitigation 

proposals 

2 years plus 2 years 

plus 

L

Cost 

Hydrological Benefit EnvironmeDelivery Maintenance 

Medium Low Carsphairn Very High Flora & 

Fauna 

Dalry Floodplain Low Soil 

New Galloway Low Water  

Clatteringshaws 

Loch 

N/A Use of 

Natural 

ResourcesCastle Douglas Low 

Kirkcudbright Low Landscape

High Low Carsphairn High Flora & 

Fauna 

Dalry Floodplain Very Low Soil 

New Galloway Very Low Water  

Clatteringshaws 

Loch 

N/A Use of 

Natural 

ResourcesCastle Douglas Negligible 

Kirkcudbright Negligible Landscape

Low Low Carsphairn N/A Flora & 

Fauna 

Dalry Floodplain N/A Soil 

New Galloway N/A Water  

Clatteringshaws 

Loch 

High Use of 

Natural 

ResourcesCastle Douglas Low 

Kirkcudbright Low Landscape
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mental Benefit 

Social 

Benefit Rank 

High 1) Reduced 

flood risk. 

2) Enhanced 

community 

engagement. 

3) Increased 

biodiversity. 

 

1 

Moderate 

High 

es 

High 

 

pe Very Low 

High 1) Reduced 

flood risk. 

2) Enhanced 

community 

engagement. 

3) Increased 

biodiversity. 

 

2 

Moderate 

Very Low 

es 

High  

pe Very Low 

High 1) Reduced 

flood risk. 

2) Enhanced 

community 

engagement. 

3) Increased 

biodiversity. 

4) Improved 

relations 

between local 

community 

3 

High 

Medium 

es 

High 

pe Very Low 
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NFM Action 

Future 

Adaptation 

Timescale C

Realisation Works D

New 

Galloway - 

Runoff 

Reduction 

No 

foreseeable 

issues with 

future flood 

mitigation 

proposals 

2 years plus 12 to 

18 

months 

L

 

 

 

Cost 

Hydrological Benefit EnvironmeDelivery Maintenance 

Low Low Carsphairn N/A Flora & 

Fauna 

Dalry Floodplain N/A Soil 

New Galloway Low Water  

Clatteringshaws 

Loch 

N/A Use of 

Natural 

ResourcesCastle Douglas Negligible 

Kirkcudbright Negligible Landscape
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mental Benefit 

Social 

Benefit Rank 

and Forestry 

Commission. 

Medium 1) Reduced 

flood risk. 

2) Enhanced 

community 

engagement. 

3) Increased 

biodiversity. 

 

4 

Very Low 

Moderate 

es 

High 

pe Very Low 
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9. Landowner and S
The proposed NFM measures wer

opportunity to open dialogue on the a

that could be used to optimise the s

below.  

SEPA & DGC Flood Team– Natura

with SEPA and Dumfries and Gallowa

Hall.  The project team outlined th

options for the Dee Catchment.  Th

more detailed assessment reports fo

the community in the project. 

Landowners - A meeting was held 

attended by Andy Precious and McNa

natural flood management options 

options used on similar schemes as 

and that Galloway Glens is not a 

discussion on the wider landuse with

were raised specifically to this study 

Subsequent to this meeting landown

Where contact could not be made vis

Carpshairn Community Councils 

on the 27
th
 March 2017 as part of th

order to meet the 15 minutes allocate

feedback on the project.   

  

 Stakeholder Engagement 
were presented at a series of meetings with key s

e assessment approach and the measures proposed 

 strategy and finalise the options shortlist.  The meet

ral Power, together with the Galloway Glens project

loway Council Flood Department on the 28
th
 March 20

 the methodology and modelling undertaken to arriv

There was broad acceptance of the approach and th

s for Carsphairn the project should progress towards

ld with landowners on the 13
th
 March 2017 at Carsph

cNabb Laurie.  The approach to the project was out

s presented for consideration.  This included image

as a visual aid.  It was made clear that all the options 

 a statutory consultee with no powers to enforce 

within the study area and how this may affect flooding

dy and its aims. 

owners were contacted via email to agree access 

 visual surveys were undertaken from the road side. 

ls - A similar presentation was delivered to the Cars

 their monthly community meetings.  The presentation

ated on the agenda but there was sufficient time to an
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 stakeholders. This was an 

d in order to gather feedback 

eetings arranged are detailed 

ct team, attended a meeting 

2017 at Castle Douglas Town 

rrive at an initial short list of 

 that subject to reviewing the 

ds engaging landowners and 

sphairn Town Hall.  This was 

utlined with a list of potential 

ges of each of the potential 

s were in the feasibility stage 

e the measures. There was 

ing in the area. No objections 

s to undertake site surveys.  

rsphairn Community Council 

ion was slightly condensed in 

 answer questions and gather 
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10. Next Steps and Pr
Natural Power have undertaken an 

and reviewed a short list of NFM mea

An initial Option Appraisal has bee

prioritised list of NFM measures. The

 

Table 10.1: Identified NFM Priority

Option 
Carsphairn Runoff

Carsphairn River Re

Clatteringshaws Ru

New Galloway Run

 

The next stage of the project would b

Option Appraisal 

The Option Appraisal should identify

measures and their relative advanta

to reach agreement on a preferred o

stakeholders) and to outline addition

This stage should be undertaken in 

accurately map landowner boundari

their micro siting. Other relevant sta

option(s) and to outline additional as

The hydrological benefits presented

in the catchments. As the detail of t

potential that the extent of the option

the preferred option(s) should be u

become more defined. The hydrolo

several factors including the nature o

the individual catchments, the catchm

the timing of catchment peak flows 

informing landowner discussions on 

implemented area would have a 

implementation is predicted to provid

to provide a 7% reduction in flow).  

The option appraisal stage should re

of some options or elements from ea

The final outputs of an options appra

•  Options Appraisal report detailin

•  specification for the preferred op

•  estimated costs. 

The Options Appraisal should iden

adopted.  

 Progression 
n assessment of NFM opportunities on the River De

easures that would provide hydrological, environmen

en undertaken to assess the merits of the short lis

he prioritised list of options is summarised in the table

ity Options 

Priority Rank

off Reduction 1 

r Reach and Floodplain Storage 2 

 Runoff Reduction 3 

Runoff Reduction 4 

ld be to build on the initial option appraisal to complete

tify and review the various identified options in order t

tages and disadvantages. The main objective is to pr

d option or options (in consultation with the landown

onal assessments/surveys required to progress the pr

 in consultation with the landowners and would requir

aries prior to more detailed engagement on the mea

stakeholders will also need to be consulted to reach

assessments/surveys required to progress the preferr

ed in this report are based on the full implementation

f the option(s) is further refined in consultation with t

tion(s) reduces from that presented in this study. The

e undertaken to verify its hydrological benefits as t

logical benefits gained from the implementation of NF

e of the individual catchment, the location and extent 

chments influence in the overall hydrological process a

ws on the overall hydrological process. However, as 

on the option(s) it could be assumed that a percentag

a similar percentage reduction in the flow reduc

vide a 14% reduction in flow, then 50% option implem

 

review the prioritised options and if appropriate cons

 each of the identified options.  

praisal should build on this present study and include:

iling each option considered and associated costs and

option(s); and 

entify project risks and develop corresponding risk 

06 December 2016 69 

Dee catchment and identified 

ental and social benefits.  

 list options and determine a 

ble below. 

nking 

ete a full Option Appraisal.  

r to implement the prioritised 

 provide sufficient information 

wner/land manager and other 

 preferred options  

uire land registry searches to 

easures being proposed and 

ch agreement on a preferred 

erred option. 

ion of the identified measures 

h the landowners there is the 

herefore, further modelling of 

 the details of the option(s) 

f NFM measures depend on 

nt of the NFM measure within 

s and the influence of varying 

s a crude approximation for 

age reduction in the option(s) 

uction (e.g. if 100% option 

mentation could be assumed 

nsider partial implementation 

e: 

nd benefits; 

k mitigation strategies to be 
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Funding and sources of funding wil

Option Appraisal stage. 

Once a preferred option is agreed up

Outline Design 

Once a preferred option has been s

all the relevant parties, prior to comm

showing the scope and extent of th

include non-technical drawings, ske

measures are in place in order faci

landowner/ land manager, funder an

Detailed Design 

Detailed design should contain all

construction of works on the ground

typically include: 

•  flood risk assessment informed b

•  hydromorphological assessment

restoration). 

All assessments should be informed

ecological interests which could be

timing of groundworks. 

The final outputs of the detailed desi

•  engineering drawings; 

•  non-technical drawings, sketche

•  details of all the surveys and ass

•  information on approach to mode

•  details of all consents; 

•  construction method statements;

•  recommendations for maintenan

Implementation 

The implementation stage should co

•  Timing of Works (to minimise the

•  Staff resources (consideration of

•  Legal considerations (contractua

Long Term Management and Moni

The long-term management and ma

on whose land the NFM measure 

dependent on the financial mechanis

 

 

will be a key constraint to any option and should be

 upon, it can be taken forward to outline design and im

 selected, outline designs should be developed that 

mmitting to detailed design. The outline design should

 the works, materials to be used, and reinstatement 

sketches or visualisations to indicate clearly what t

acilitate discussions. The outline design should be gr

and the regulatory/ planning authorities agree the desi

all the information required to obtain the necessa

nd. It should be informed by a number of surveys a

d by appropriate modelling; 

nt (e.g. to inform analysis of river dynamics in a river

ed by the necessary surveys. Information should als

be impacted by the proposed measures or whose p

esign process should include: 

hes or visualisations; 

ssessments undertaken; 

odelling and modelling outputs; 

ts; and 

ance and management. 

consider: 

the environmental impacts of the works, preferences f

 of how to install the works using contractors, land ma

tual arrangement, landowner agreements, etc). 

onitoring 

aintenance of the site will need to be agreed with th

re has been implemented. The nature of the mana

nisms being used to deliver the measure. 
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be considered as part of the 

 implementation.  

at can be discussed between 

uld include technical drawings 

nt procedures. It should also 

t the site will look like once 

 gradually amended until the 

esign. 

sary consents and to guide 

 and assessments which will 

er channel prior to, and after, 

also be gathered on potential 

e presence could impact the 

s for growing seasons, etc). 

managers, etc). 

 the landowner/land manager 

nagement agreement will be 
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Option: New Galloway – Sediment Management  

Overview Sediment Management NFM Measures in Catchments 

at New Galloway (31) 

Measures considered include: 

� River bank restoration; Catchment 31. 

� Overland sediment traps; Catchment 31. 

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation Could potentially affect future flood prevention measures.  

NFM measure benefit 

realisation 

2 yrs+ 

Timescales of Works 6 – 12 months 

Estimated Cost to Deliver High – potential excavation works requiring contractors with plant / machinery working in remote locations with difficult access 

and terrain. Likely require working within watercourses with associated H&S and environmental controls to manage construction 

works. 

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment and within watercourses. Works have the potential to be 

located in areas of steep terrain (i.e. upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 0.0 0.0 0.0 0.0 N/A N/A N/A  

Dalry Floodplain 0.0 0.0 0.0 0.0 N/A N/A N/A Percentage reduction in flow considered insufficient to 

implement NFM measures and therefore options have not 

been considered further. 
New Galloway 2.0 1.3 0.9 0.7 Medium Small Low 

Clatteringshaws 0.0 0.0 0.0 0.0 N/A N/A N/A 



Loch 

Castle Douglas 0.0 0.0 0.0 0.0 Very High Negligible Negligible 

Kirkcubright 0.0 0.0 0.0 0.0 Very High Negligible Negligible 

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

      

      

      

      

      

      

Social Benefit 

 

Option Summary 

 

Measures considered include: 

� River bank restoration; Catchment 31. 

� Overland sediment traps; Catchment 31. 

 

Progress Option to Short List No    

 

 

 

 



Option: Clatteringshaws Loch – River Reach & Floodplain Storage 

 
Overview River Reach and Floodplain Storage NFM Measures in 

Catchments at Clatteringshaws (29, 32, 33, 34, 43, 44 

and 49) 

Measures considered include: 

� Instream Structures; Catchments 29, 32, 33, 34, 43, 44 & 49 

  

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation No foreseeable issues with future flood mitigation proposals 

NFM measure benefit 

realisation 

Following installation 

Timescales of Works 6  months 

Estimated Cost to Deliver Medium/High – works requiring contractors with plant / machinery working in remote locations with difficult access and terrain 

and working within watercourses. 

Maintenance costs Medium 

Health & Safety NFM measures will require remote working in upland environment and within watercourses. Works have the potential to be 

located in areas of steep terrain (i.e. adjacent to upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 0.0 0.0 0.0 0.0 N/A N/A N/A  

Dalry Floodplain 0.0 0.0 0.0 0.0 N/A N/A N/A Percentage reduction in flow considered insufficient to 

implement NFM measures and therefore options have not New Galloway 0.0 0.0 0.0 0.0 N/A N/A N/A 



Clatteringshaws 

Loch 

3.3 1.1 1.4 2.4 Medium  Very Small Very Low been considered further. 

Castle Douglas 0.6 0.4 0.1 0.4 Very High Negligible Negligible 

Kirkcubright 0.6 0.3 0.2 0.3 Very High Negligible Negligible 

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

Flora and Fauna        

Soil      

Water      

Use of natural 

resources 

     

Landscape      

Cultural heritage      

Social Benefits 

 

Option Summary 

 

Measures considered include: 

� Instream Structures on Catchments 29, 32, 33, 34, 43, 44 & 49.  

�  

Progress Option to Short List No   

 

 

 

 



Option: Clatteringshaws Loch – Sediment Management  

Overview Sediment Management NFM Measures in Catchments 

at Clatteringshaws (29, 32, 33, 34, 43, 44 & 49) 

Measures considered include: 

� River bank restoration; Catchments 29, 32, 33, 34, 43, 44 & 

49. 

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation Could potentially affect future flood prevention measures.  

NFM measure benefit 

realisation 

2 yrs+ 

Timescales of Works 6 – 12 months 

Estimated Cost to Deliver High – potential excavation works requiring contractors with plant / machinery working in remote locations with difficult access 

and terrain. Likely require working within watercourses with associated H&S and environmental controls to manage construction 

works. 

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment and within watercourses. Works have the potential to be 

located in areas of steep terrain (i.e. upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 0.0 0.0 0.0 0.0 N/A N/A N/A  

Dalry Floodplain 0.0 0.0 0.0 0.0 N/A N/A N/A Percentage reduction in flow considered insufficient to 

implement NFM measures and therefore options have not 

been considered further. 
New Galloway 0.0 0.0 0.0 0.0 N/A N/A N/A 

Clatteringshaws 2.5 0.5 0.8 1.3 Medium  Negligible Negligible 



Loch 

Castle Douglas 0.4 0.2 0.2 0.2 Very High Negligible Negligible 

Kirkcubright 0.4 0.1 0.3 0.1 Very High Negligible Negligible 

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

      

      

      

      

      

      

Social Benefit 

 

Option Summary 

 

Measures considered include: 

� River bank restoration; Catchments 29, 32, 33, 34, 43, 44 & 49. 

  

Progress Option to Short List No    

 

 

 

 

 



Option: Castle Douglas – River Reach & Floodplain Storage 

 
Overview River Reach and Floodplain Storage NFM Measures in 

Catchments at Castle Douglas (6, 30, 35, 36, 37, 45, 46, 

47, 48) 

Measures considered include: 

� Instream Structures; Catchments 6, 30, 35, 36, 37, 45, 46, 47 

& 48 

� Riparian Woodland; Catchments 35 & 48 

� Washlands & Offline Storage Ponds; Catchment 6  

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation No foreseeable issues with future flood mitigation proposals 

NFM measure benefit 

realisation 

12 – 18 months 

Timescales of Works 6 – 12 months 

Estimated Cost to Deliver Medium/High – potential excavation works requiring contractors with plant / machinery working in remote locations with 

difficult access and terrain. 

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment and within watercourses. Works have the potential to be 

located in areas of steep terrain (i.e. adjacent to upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 0.0 0.0 0.0 0.0 N/A N/A N/A  

Dalry Floodplain 0.0 0.0 0.0 0.0 N/A N/A N/A Percentage reduction in flow considered insufficient to 



New Galloway 0.0 0.0 0.0 0.0 N/A N/A N/A implement NFM measures and therefore options have not 

been considered further. Clatteringshaws 

Loch 

0.0 0.0 0.0 0.0 N/A N/A N/A 

Castle Douglas 1.0 1.2 0.6 1.2 Very High Negligible Negligible 

Kirkcubright 0.8 0.9 0.6 1.1 Very High Negligible Negligible 

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

Flora and Fauna        

Soil      

Water      

Use of natural 

resources 

     

Landscape      

Cultural heritage      

Social Benefits 

 

Option Summary 

 

Measures considered include: 

� Instream Structures; Catchments 6, 30, 35, 36, 37, 45, 46, 47 & 48. 

� Riparian Woodland; Catchments 35 & 48. 

� Washlands & Offline Storage Ponds; Catchment 6. 

Progress Option to Short List No   

 

 

 



Option: Castle Douglas Runoff Reduction  

 
Overview Runoff Reduction NFM Measures in Catchments at 

Castle Douglas (6, 30, 35, 36, 37, 45, 46, 47, 48) 

Measures considered include: 

� Upland drainage modifications; Catchments 6, 30, 35, 36, 37, 

45, 46 and 47 

� Land and soil management practices; Catchments 35 and 48  

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation No foreseeable issues with future flood mitigation proposals 

NFM measure benefit 

realisation 

2 yrs+ 

Timescales of Works 12 – 18 months 

Estimated Cost to Deliver High – potential excavation works requiring contractors with plant / machinery working in remote locations with difficult access 

and terrain. 

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment and adjacent to watercourses. Works have the potential to 

be located in areas of steep terrain (i.e. adjacent to upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 0.0 0.0 0.0 0.0 N/A N/A N/A  

Dalry Floodplain 0.0 0.0 0.0 0.0 N/A N/A N/A Percentage reduction in flow considered insufficient to 

implement NFM measures and therefore options have not New Galloway 0.0 0.0 0.0 0.0 N/A N/A N/A 



Clatteringshaws 

Loch 

0.0 0.0 0.0 0.0 N/A N/A N/A been considered further. 

Castle Douglas 1.2 1.4 0.7 1.2 Very High Negligible Negligible 

Kirkcubright 0.9 1.0 0.7 1.1 Very High Negligible Negligible 

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

Flora and Fauna        

Soil      

Water      

Use of natural 

resources 

     

Landscape      

Cultural heritage      

Social Benefits 

 

Option Summary 

 

Measures considered include: 

� Upland drainage modifications; Catchments 6, 30, 35, 36, 37, 45, 46 and 47 

� Land and soil management practices; Catchments 35 and 48  

 

Progress Option to Short List No   

 

 

 

 



Option: Castle Douglas – Sediment Management  

Overview Sediment Management NFM Measures in Catchments 

at Castle Douglas (6, 30, 35, 36, 37, 45, 46, 47, 48) 

Measures considered include: 

� River bank restoration; Catchments 6, 30, 35, 36, 37, 45, 46, & 

47. 

� River morphology and floodplain restoration; Catchment 6. 

� Overland sediment traps; Catchments 35 & 48. 

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation Could potentially affect future flood prevention measures.  

NFM measure benefit 

realisation 

2 yrs+ 

Timescales of Works 6 – 12 months 

Estimated Cost to Deliver High – potential excavation works requiring contractors with plant / machinery working in remote locations with difficult access 

and terrain. Likely require working within watercourses with associated H&S and environmental controls to manage construction 

works. 

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment and within watercourses. Works have the potential to be 

located in areas of steep terrain (i.e. upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 0.0 0.0 0.0 0.0 N/A N/A N/A  

Dalry Floodplain 0.0 0.0 0.0 0.0 N/A N/A N/A Percentage reduction in flow considered insufficient to 



New Galloway 0.0 0.0 0.0 0.0 N/A N/A N/A implement NFM measures and therefore options have not 

been considered further. Clatteringshaws 

Loch 

0.0 0.0 0.0 0.0 N/A N/A N/A 

Castle Douglas 1.4 1.7 1.0 1.4 Very High Negligible Negligible 

Kirkcubright 1.3 1.3 1.0 1.4 Very High Negligible Negligible 

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

      

      

      

      

      

      

Social Benefit 

 

Option Summary 

 

Measures considered include: 

� River bank restoration; Catchments 6, 30, 35, 36, 37, 45, 46, & 47. 

� River morphology and floodplain restoration; Catchment 6. 

� Overland sediment traps; Catchments 35 & 48. 

Progress Option to Short List No    

 

 

 



Option: Kirkcudbright – River Reach & Floodplain Storage 

 
Overview River Reach and Floodplain Storage NFM Measures in 

Catchments at Kirkcudbright (6, 30, 35, 36, 37, 45, 46, 

47, 48) 

Measures considered include: 

� Instream Structures; Catchments 6, 30, 35, 36, 37, 45, 46, 47 

& 48 

� Riparian Woodland; Catchments 35 & 48 

� Washlands & Offline Storage Ponds; Catchment 6  

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation No foreseeable issues with future flood mitigation proposals 

NFM measure benefit 

realisation 

12 – 18 months 

Timescales of Works 6 – 12 months 

Estimated Cost to Deliver Medium/High – potential excavation works requiring contractors with plant / machinery working in remote locations with 

difficult access and terrain. 

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment and within watercourses. Works have the potential to be 

located in areas of steep terrain (i.e. adjacent to upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 0.0 0.0 0.0 0.0 N/A N/A N/A  

Dalry Floodplain 0.0 0.0 0.0 0.0 N/A N/A N/A Percentage reduction in flow considered insufficient to 



New Galloway 0.0 0.0 0.0 0.0 N/A N/A N/A implement NFM measures and therefore options have not 

been considered further. Clatteringshaws 

Loch 

0.0 0.0 0.0 0.0 N/A N/A N/A 

Castle Douglas 1.0 1.2 0.6 1.2 Very High Negligible Negligible 

Kirkcubright 0.8 0.9 0.6 1.1 Very High Negligible Negligible 

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

Flora and Fauna        

Soil      

Water      

Use of natural 

resources 

     

Landscape      

Cultural heritage      

Social Benefits 

 

Option Summary 

 

Measures considered include: 

� Instream Structures; Catchments 6, 30, 35, 36, 37, 45, 46, 47 & 48. 

� Riparian Woodland; Catchments 35 & 48. 

� Washlands & Offline Storage Ponds; Catchment 6. 

Progress Option to Short List No   

 

 

 



Option: Kirkcudbright – Runoff Reduction  

 
Overview Runoff Reduction NFM Measures in Catchments at 

Kirkcudbright (6, 30, 35, 36, 37, 45, 46, 47, 48) 

Measures considered include: 

� Upland drainage modifications; Catchments 6, 30, 35, 36, 37, 

45, 46 and 47 

� Land and soil management practices; Catchments 35 and 48  

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation No foreseeable issues with future flood mitigation proposals 

NFM measure benefit 

realisation 

2 yrs+ 

Timescales of Works 12 – 18 months 

Estimated Cost to Deliver High – potential excavation works requiring contractors with plant / machinery working in remote locations with difficult access 

and terrain. 

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment and adjacent to watercourses. Works have the potential to 

be located in areas of steep terrain (i.e. adjacent to upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 0.0 0.0 0.0 0.0 N/A N/A N/A  

Dalry Floodplain 0.0 0.0 0.0 0.0 N/A N/A N/A Percentage reduction in flow considered insufficient to 

implement NFM measures and therefore options have not New Galloway 0.0 0.0 0.0 0.0 N/A N/A N/A 



Clatteringshaws 

Loch 

0.0 0.0 0.0 0.0 N/A N/A N/A been considered further. 

Castle Douglas 1.2 1.4 0.7 1.2 Very High Negligible Negligible 

Kirkcubright 0.9 1.0 0.7 1.1 Very High Negligible Negligible 

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

Flora and Fauna        

Soil      

Water      

Use of natural 

resources 

     

Landscape      

Cultural heritage      

Social Benefits 

 

Option Summary 

 

Measures considered include: 

� Upland drainage modifications; Catchments 6, 30, 35, 36, 37, 45, 46 and 47 

� Land and soil management practices; Catchments 35 and 48  

 

Progress Option to Short List No   

 

 

 

 



Option: Kirkcudbright – Sediment Management  

Overview Sediment Management NFM Measures in Catchments 

at Castle Douglas (6, 30, 35, 36, 37, 45, 46, 47, 48) 

Measures considered include: 

� River bank restoration; Catchments 6, 30, 35, 36, 37, 45, 46, & 

47. 

� River morphology and floodplain restoration; Catchment 6. 

� Overland sediment traps; Catchments 35 & 48. 

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation Could potentially affect future flood prevention measures.  

NFM measure benefit 

realisation 

2 yrs+ 

Timescales of Works 6 – 12 months 

Estimated Cost to Deliver High – potential excavation works requiring contractors with plant / machinery working in remote locations with difficult access 

and terrain. Likely require working within watercourses with associated H&S and environmental controls to manage construction 

works. 

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment and within watercourses. Works have the potential to be 

located in areas of steep terrain (i.e. upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 0.0 0.0 0.0 0.0 N/A N/A N/A  

Dalry Floodplain 0.0 0.0 0.0 0.0 N/A N/A N/A Percentage reduction in flow considered insufficient to 



New Galloway 0.0 0.0 0.0 0.0 N/A N/A N/A implement NFM measures and therefore options have not 

been considered further. Clatteringshaws 

Loch 

0.0 0.0 0.0 0.0 N/A N/A N/A 

Castle Douglas 1.4 1.7 1.0 1.4 Very High Negligible Negligible 

Kirkcubright 1.3 1.3 1.0 1.4 Very High Negligible Negligible 

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

      

      

      

      

      

      

Social Benefit 

 

Option Summary 

 

Measures considered include: 

� River bank restoration; Catchments 6, 30, 35, 36, 37, 45, 46, & 47. 

� River morphology and floodplain restoration; Catchment 6. 

� Overland sediment traps; Catchments 35 & 48. 

Progress Option to Short List No    

 

 

 



Option: Carsphairn – Sediment Management  

Overview Sediment Management NFM Measures in Catchments 

upstream of Carsphairn (38, 39, 40, 41 & 42) 

Measures considered include: 

� River bank restoration; Catchments 38, 39, 41 and 42. 

� Overland sediment traps; Catchments 40, 41 and 42. 

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation Could potentially affect future flood prevention measures.  

NFM measure benefit 

realisation 

2 yrs+ 

Timescales of Works 6 – 12 months 

Estimated Cost to Deliver High – potential excavation works requiring contractors with plant / machinery working in remote locations with difficult access 

and terrain. Likely require working within watercourses with associated H&S and environmental controls to manage construction 

works. 

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment and within watercourses. Works have the potential to be 

located in areas of steep terrain (i.e. upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 1.5 1.6 1.6 1.3 High Negligible Negligible  

Dalry Floodplain 0.8 0.6 0.7 0.6 Medium Negligible Negligible Percentage reduction in flow considered insufficient to 

implement NFM measures and therefore options have not 

been considered further. 
New Galloway 0.8 0.6 0.6 0.5 Medium Negligible Negligible 

Clatteringshaws 0.0 0.0 0.0 0.0 N/A N/A N/A 



Loch 

Castle Douglas 0.6 0.3 0.1 0.4 Very High Negligible Negligible 

Kirkcubright 0.5 0.2 0.1 0.3 Very High Negligible Negligible 

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

      

      

      

      

      

      

Social Benefit 

 

Option Summary 

 

Measures considered include: 

� River bank restoration; Catchments 38, 39, 41 and 42. 

� Overland sediment traps; Catchments 40, 41 and 42. 

 

Progress Option to Short List No    

 

 

 

 



Option: Dalry Floodplain – River Reach & Floodplain Storage 

 
Overview River Reach and Floodplain Storage NFM Measures in 

Catchments at Dalry Floodplain (52) 

Measures considered include: 

� Washlands & Offline Storage Ponds; Catchment 52 

� Floodplain woodland; Catchment 52  

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation No foreseeable issues with future flood mitigation proposals 

NFM measure benefit 

realisation 

2 yrs+ 

Timescales of Works 6 – 12 months 

Estimated Cost to Deliver Medium –plant / machinery working in relatively remote locations with potentially relatively difficult access and terrain. 

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment and adjacent to watercourses. Works have the potential to 

be located in areas of steep terrain (i.e. adjacent to upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 0.0 0.0 0.0 0.0 N/A N/A N/A  

Dalry Floodplain 0.6 0.6 0.4 0.4 Medium Negligible Negligible Percentage reduction in flow considered insufficient to 

implement NFM measures and therefore options have not 

been considered further. 

New Galloway 0.6 0.5 0.4 0.4 Medium Negligible Negligible 

Clatteringshaws 

Loch 

0.0 0.0 0.0 0.0 N/A N/A N/A 



Castle Douglas 0.4 0.5 0.3 0.3 Very High Negligible Negligible 

Kirkcubright 0.3 0.3 0.4 0.2 Very High Negligible Negligible 

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

Flora and Fauna        

Soil      

Water      

Use of natural 

resources 

     

Landscape      

Cultural heritage      

Social Benefits 

 

Option Summary 

 

Measures considered include: 

� Washlands & Offline Storage Ponds; Catchment 52 

� Floodplain woodland; Catchment 52  

 

Progress Option to Short List No   

 

 

 

 

 



Option: New Galloway – River Reach & Floodplain Storage 

 
Overview River Reach and Floodplain Storage NFM Measures in 

Catchments at New Galloway (31) 

Measures considered include: 

� Riparian Woodland; Catchment 31 

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation No foreseeable issues with future flood mitigation proposals 

NFM measure benefit 

realisation 

2 yrs+ 

Timescales of Works 6 – 12 months 

Estimated Cost to Deliver Medium – works requiring contractors with plant / machinery working in remote locations with difficult access and terrain 

adjacent to watercourses. 

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment adjacent to watercourses. Works have the potential to be 

located in areas of steep terrain (i.e. adjacent to upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 0.0 0.0 0.0 0.0 N/A N/A N/A  

Dalry Floodplain 0.0 0.0 0.0 0.0 N/A N/A N/A Percentage reduction in flow considered insufficient to 

implement NFM measures and therefore options have not 

been considered further. 
New Galloway 2.0 1.3 0.0 0.7 Medium Negligible Negligible 

Clatteringshaws 0.0 0.0 0.0 0.0 N/A N/A N/A 



Loch 

Castle Douglas 0.0 0.0 0.0 0.0 Very High Negligible Negligible 

Kirkcubright 0.0 0.0 0.0 0.0 Very High Negligible Negligible 

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

Flora and Fauna        

Soil      

Water      

Use of natural 

resources 

     

Landscape      

Cultural heritage      

Social Benefits 

 

Option Summary 

 

Measures considered include: 

� Riparian Woodland; Catchment 31 

 

Progress Option to Short List No   
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Option: Carsphairn – Runoff Reduction  

Overview Runoff Reduction NFM Measures in Catchments 

upstream of Carsphairn (38, 39, 40, 41 & 42) 

Measures considered include: 

� Land and Soil Management Practices; Catchments 40, 41 & 42 

� Riparian Woodland; Catchments 38, 39, 40, 41 & 42 

� Upland Drainage Modifications; Catchments 38, 39, 40, 41 & 

42 

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation No foreseeable issues with future flood mitigation proposals 

NFM measure benefit 

realisation 

2 yrs+ 

Timescales of Works 12 – 18 months 

Estimated Cost to Deliver Medium – potential excavation works requiring contractors with plant / machinery working in remote locations with difficult 

access and terrain. 

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment and adjacent to watercourses. Works have the potential to 

be located in areas of steep terrain (i.e. adjacent to upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 23.4 16.9 13.0 10.6 High Very Large Very High  

Dalry Floodplain 6.0 4.8 4.3 3.6 Medium Small Low  



New Galloway 5.7 4.4 3.9 3.3 Medium Small Low  

Clatteringshaws 

Loch 

0.0 0.0 0.0 0.0 N/A N/A N/A  

Castle Douglas 2.9 2.2 1.8 1.7 Very High Very Small Low  

Kirkcudbright 2.6 2.2 1.9 1.7 Very High Very Small Low  

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

Flora and Fauna   Flows into the River Dee which 

is a Category 3 salmon 

conservation river.   

 

High Medium High NFM measures have the potential to provide a positive  

benefit due to habitat improvement.  Improvements are 

unlikely to have no effect on salmon because no river / 

ground water works are required. 

Soil Improving soil quality 

 

Majority of the catchment is 

classed as 5.  Small areas of the 

catchment are classed as a 

nationally important soil 

resource (classes 1 & 2) with the 

lower reaches classed as being 

soils that are associated with 

not being a priority peatland 

habitat but are associated with 

wet and acidic conditions (3). 

Medium Medium Moderate NFM measures have the potential to improve the quality of 

the soil via the improved retention of water via upland 

drainage modifications. 

 

The consideration of woodland planting as well as 

hedgerows has the potential to provide a positive impact via 

a reduction in the erosion of soils from watercourse banks as 

well as through overland sheet flow 

Water Pressures result in poor WFD 

status of the Carsphairn Lane, 

Water of Deugh, Bow Burn and 

Garryhorn Burn catchments.  It 

is currently assumed that this 

status applies to the associated 

High Medium High The NFM measures are unlikely to change the WFD status of 

the overall catchments due to the existing and potential 

future catchment pressures as well as the spatial extent of 

measures considered.  

 

However, implementation of NFM has the potential to 



tributary catchments provide improvements to tributary catchments at a local 

scale. 

 

There are no proposals to reduce existing structures on 

watercourses or alter existing hydropower operations. 

Use of natural 

resources 

NFM measures would utilise 

natural processes and materials. 

High Medium High Enhancing existing flood plain capacity.  Utilising natural 

resources. 

Landscape Dominated by upland and 

forestry landscape character 

types 

Medium Low Small Very low Small scale change using native plants.  Unlikely to alter 

landscape character 

Cultural heritage No direct impacts N/A N/A N/A All measures will avoid direct impact on cultural heritage 

designations 

Social Benefits 

Benefits through reduced flood risk. 

Potential to enhance community engagement and interaction through implementation of a pilot project. 

Increased biodiversity and potential enhanced access to new amenity areas. 

Option Summary 

 

Measures considered include: 

� Land and Soil Management Practices; Catchments 38 & 39, 

� Riparian Woodland; Catchments 38, 39, 40, & 41. Woodland should include deciduous trees as far as possible.  

� Upland Drainage Modifications; Catchments 38 & 39, 

� Agricultural and Upland Drainage Modifications; Catchments 41 & 42. 

Progress Option to Short List Yes    

 

 

 

 

 



Option: Carsphairn – River Reach & Floodplain Storage 

 
Overview River Reach and Floodplain Storage NFM Measures in 

Catchments upstream of Carsphairn (38, 39, 40, 41 & 

42) 

Measures considered include: 

� Instream Structures; Catchments 38, 39, 40, 41 & 42 

� Floodplain Woodland; Catchments 40, 41 & 42 

� Riparian Woodland; Catchment 38, 39, 40, 41 & 42 

� Washlands & Offline Storage Ponds; Catchment 42  

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation No foreseeable issues with future flood mitigation proposals 

NFM measure benefit 

realisation 

12 – 18 months 

Timescales of Works 6 – 12 months 

Estimated Cost to Deliver High – potential excavation works requiring contractors with plant / machinery working in remote locations with difficult access 

and terrain. 

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment and within watercourses. Works have the potential to be 

located in areas of steep terrain (i.e. adjacent to upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 10.3 7.8 6.2 5.2 High Medium High  

Dalry Floodplain 3.8 3.1 2.7 2.6 Medium Very Small Very Low  



New Galloway 3.4 2.9 2.4 2.3 Medium Very Small Very Low  

Clatteringshaws 

Loch 

0 0 0 0 N/A N/A N/A  

Castle Douglas 2.0 1.6 1.1 1.2 Very High Negligible  Negligible  

Kirkcudbright 1.7 1.5 1.1 1.2 Very High Negligible Negligible  

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

Flora and Fauna   Improving habitat biodiversity. 

Flows into the River Dee which 

is a Category 3 salmon 

conservation river.   

 

High Medium High Instream structures has the potential to be negative when 

considered on the whole but with mitigation, limiting 

measures to instream structures in the upland headwater 

only will ensure passage of fish leading to no negative 

impact. 

Floodplain and/or riparian woodland have the potential to 

provide a positive impact via the creation of potential 

habitat 

 

Washland and/or offline storage ponds have the potential to 

create additional habitat. 

Soil Improving soil quality 

 

Majority of the catchment is 

classed as 5.  Small areas of the 

catchment are classed as a 

nationally important soil 

resource (classes 1 & 2) with the 

lower reaches classed as being 

soils that are associated with 

not being a priority peatland 

Medium Medium Moderate NFM measures have the potential to improve the quality of 

the soil via the improved retention of water via upland 

drainage modifications. 

 

The consideration of woodland planting as well as washland 

and offline storage ponds has the potential to provide a 

positive impact via a reduction in the erosion of soils from 

watercourse banks as well as through overland sheet flow 



habitat but are associated with 

wet and acidic conditions (3). 

Water Pressures result in poor WFD 

status of the Carsphairn Lane, 

Water of Deugh, Bow Burn and 

Garryhorn Burn catchments.  It 

is currently assumed that this 

status applies to the associated 

tributary catchments  

High Small Very low The NFM measures are unlikely to change the WFD status of 

the overall catchments due to the existing and potential 

future catchment pressures as well as the spatial extent of 

measures considered.  

However, implementation of NFM has the potential to 

provide improvements to tributary catchments at a local 

scale. 

There are no proposals to reduce existing structures on 

watercourses or alter existing hydropower operations. 

Use of natural 

resources 

NFM measures would utilise 

natural processes and materials. 

High Medium High Enhancing existing flood plain capacity.  Utilising natural 

resources. 

Landscape Dominated by upland and 

forestry landscape character 

types 

Medium Low Small Very low Small scale change using native plants.  Unlikely to alter 

landscape character. 

Cultural heritage No direct impacts N/A N/A N/A All measures will avoid direct impact on cultural heritage 

designations. 

Social Benefits 

Benefits through reduced flood risk. 

Potential to enhance community engagement and interaction through implementation of a pilot project. 

Increased biodiversity and potential enhanced access to new amenity areas. 

Option Summary 

 

Measures considered include: 

� Instream Structures on Catchments 38, 39, 40, 41 & 42. Instream structures should be limited to the upland headwaters to avoid issues with migratory 

fish.  

� Floodplain Woodland; Catchments 40 & 42. Woodland should include deciduous trees as far as possible. 

� Riparian Woodland; Catchment 41. Woodland should include deciduous trees as far as possible. 

� Washlands & Offline Storage Ponds; Catchment 42. 

Progress Option to Short List Yes    

 



Option: Clatteringshaws Loch – Runoff Reduction  

Overview Runoff Reduction NFM Measures in Catchments at 

Clatteringshaws Loch (29, 32, 33, 34, 43, 44 ,49) 

Measures considered include: 

� Land and Soil Management Practices; Catchments 29, 32, 33, 

34, 43, 44 & 49. 

� Upland Drainage Modifications; Catchments 29, 32, 33, 34, 

43, 44 & 49. 

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation No foreseeable issues with future flood mitigation proposals 

NFM measure benefit 

realisation 

2+ yrs (depends on forestry cycle) 

Timescales of Works 2+ yrs (depends on forestry cycle) 

Estimated Cost to Deliver Low – assuming Forestry Commission implement  

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment and adjacent to watercourses. Works have the potential to 

be located in areas of steep terrain (i.e. adjacent to upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

All surrounding land is Forestry Commission owned.  All forestry operation and future planting will be to current best practice 

guidance.  Design plans will be agreed with all statutory consultees. 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 0.0 0.0 0.0 0.0 N/A N/A N/A  

Dalry Floodplain 0.0 0.0 0.0 0.0 N/A N/A N/A  

New Galloway 0.0 0.0 0.0 0.0 N/A N/A N/A  



Clatteringshaws 

Loch 

16.7 9.8 7.5 7.1 Medium  Very Large High  

Castle Douglas 2.8 1.9 1.1 1.1 Very High Very Small Low  

Kirkcubright 2.6 1.8 1.2 1.1 Very High Very Small Low  

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

Flora and Fauna   3 x SSSI’s,1 x  SAC’s -  Blanket 

bog.  Remainder predominantly 

plantation forestry 

High Medium High Based on improving existing SSSI’s and wider improvement 

to forestry 

Soil Improving soil quality 

 

Majority of the catchment is 

classed as 5.  Small areas of the 

catchment are classed as a 

nationally important soil 

resource (classes 1 & 2).  

Significant areas of the 

catchment also classed as 3 or 4 

which represents soils that are 

unlikely to be priority peatland 

habitat but are associated with 

wet and acidic conditions. 

High Medium High NFM measures have the potential to improve the quality of 

the soil via the improved retention of water via upland 

drainage modifications. 

 

Upland drainage modifications have the potential to support 

the outcomes of Peatland Action by improving carbon 

sequestration within drained peatlands and peaty soils. 

 

Water Pressures result in poor WFD 

status of the Black Water of Dee 

and Garrary Burn catchments.  

Clatteringshaws Loch classed as 

having moderate status.  It is 

currently assumed that this 

status applies to the associated 

High Small Medium The NFM measures are unlikely to change the WFD status of 

the overall catchments due to the existing and potential 

future catchment pressures as well as the spatial extent of 

measures considered.  

 

However, implementation of NFM has the potential to 

provide improvements to tributary catchments at a local 



tributary catchments scale. 

 

There are no proposals to reduce existing structures on 

watercourses or alter existing hydropower operations. 

 

Use of natural 

resources 

NFM measures would utilise 

natural processes and materials. 

High Medium High Enhancing existing flood plan capacity.  Utilising natural 

resources. 

Landscape Dominated by upland and 

forestry landscape character 

types 

Medium Low Small Very low Small scale change using native plants.  Unlikely to alter 

landscape character 

Cultural heritage N/A N/A N/A  All measures will avoid direct impact on cultural heritage 

designations 

Social Benefits 

Benefits through reduced flood risk. 

Potential to enhance community engagement and interaction through implementation of a pilot project. 

Increased biodiversity and potential enhanced access to new amenity areas. 

Improved communication and understanding between local residents and Forestry Commission operations and management. 

Option Summary 

 

Measures considered include: 

� Land and Soil Management Practices; Catchments 29, 32, 33, 34, 43, 44 & 49. 

� Upland Drainage Modifications; Catchments 29, 32, 33, 34, 43, 44 & 49. 

Progress Option to Short List Yes    

 

 

 

 

 



Option: New Galloway – Runoff Reduction  

Overview Runoff Reduction NFM Measures in Catchments at New 

Galloway (31)) 

Measures considered include: 

� Land and Soil Management Practices; Catchment 31 

� Riparian Woodland; Catchments 31 

Feasibility Issues Landowner acceptance 

Funding 

Future adaptation No foreseeable issues with future flood mitigation proposals 

NFM measure benefit 

realisation 

2 yrs+ 

Timescales of Works 12 – 18 months 

Estimated Cost to Deliver Low – potential excavation works requiring contractors with plant / machinery working in remote locations with difficult access 

and terrain. 

Maintenance costs Low 

Health & Safety NFM measures will require remote working in upland environment and adjacent to watercourses. Works have the potential to 

be located in areas of steep terrain (i.e. adjacent to upland streams with steep banks). 

Land Owner Involved: 

Name: 

Address: 

Details of contact: 

 

Benefit Assessment 

 

Hydrological Benefit 

Compliance 

Point 

% Reduction  in Flows for 

Return Period 

Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

1:2 1:10 1:50 1:200 

Carsphairn 0.0 0.0 0.0 0.0 N/A N/A N/A  

Dalry Floodplain 0.0 0.0 0.0 0.0 N/A N/A N/A  

New Galloway 7.8 6.6 4.6 4.1 Medium Small Low  

Clatteringshaws 

Loch 

0.0 0.0 0.0 0.0 N/A N/A N/A  



Castle Douglas 0.1 0.1 0.0 0.0 Very High Negligible Negligible  

Kirkcubright 0.1 0.1 0.0 0.0 Very High Negligible Negligible  

Environmental Benefit 

Environmental 

Receptor 

Description and Quantification Importance 

of 

Impacted 

Receptor 

Magnitude 

of Impact 

Benefit 

Outcome 

Notes / Assumptions 

Flora and Fauna   One SSSI (Kenmure Holms) 

immediately downstream. SPA 

on catchment boundary.  

High Small Medium  

Soil No carbon or peatland 

classifications.  SNH Carbon 

Soils and Priority Peatland 

Habitats classes the ctahcment  

Low Small Very Low The consideration of NFM woodland planting as well as 

hedgerows has the potential to provide a positive impact via 

a reduction in the erosion of soils from watercourse banks as 

well as through overland sheet flow 

Water Bad WFD status of Water of Ken 

catchment due to existing 

pressures. Moderate WFD 

status of the Knocknairling 

Burn.  catcgment   

High Small Moderate Assumed similar Moderate status associated with the 

Knocknairling Burn can also apply to Mill Burn due to small 

size of catchment 

 

The NFM measures are unlikely to change the WFD status of 

the overall catchments due to the existing and potential 

future catchment pressures as well as the spatial extent of 

measures considered.  

 

However, implementation of NFM has the potential to 

provide improvements to tributary catchments at a local 

scale. 

 

There are no proposals to reduce existing structures on 

watercourses or alter existing hydropower operations. 

Use of natural 

resources 

 High Medium High Enhancing existing flood plan capacity.  Utilising natural 

resources. 

Landscape Upland rough grazing land Medium Low Small Very low Small scale change using native plants.  Unlikely to alter 



character landscape character 

Cultural heritage No direct impacts N/A N/A N/A All measures will avoid direct impact on cultural heritage 

designations 

Social Benefits 

Benefits through reduced flood risk. 

Potential to enhance community engagement and interaction through implementation of a pilot project. 

Increased biodiversity and potential enhanced access to new amenity areas. 

Option Summary 

 

Measures considered include: 

� Land and Soil Management Practices; Catchment 31 

� Riparian Woodland; Catchments 31 . Woodland should include deciduous trees as far as possible. 

� Upland Drainage Modifications; Catchment 31 

Progress Option to Short List Yes   
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Calibration Hydrographs

The following hydrographs illustrate

methods and those produced by t

catchment. The reference (e.g. J261

location.  
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Long List Model Simulatio

 

Table 10.2: Long List Model Simul

Model 

Run 

No. 

Compliance 

Point 

NFM

1 Carsphairn Rive
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4 Dalry Floodplain Rive
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7 New Galloway Sedi
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8 Clatteringshaws 

Loch 
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ver Reach and 

oodplain 

Instream Structures 

06 December 2016  

hments Grouped 

Catchments 

NFM measures 

applied to 

38, 39, 40, 41 & 

42 

40 & 42 

41 

onds 42 

tices 38 & 39  

38, 39, 40 & 41 

38 & 39 

Drainage 41 & 42 

38, 39, 41 & 42 

40, 41 & 42 

 

onds 52 

52 

 

31 

 

31 

tices 31 

31 

 

31 

31 

 

29, 32, 33, 34, 

43, 44 & 49 
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Model 

Run 

No. 

Compliance 

Point 

NFM

Stora

 

9 Clatteringshaws 

Loch 

Runo

 

10 Clatteringshaws 

Loch 

Sedi

Mana

 

11 Castle Douglas Rive

Flood

Stora

 

12 Castle Douglas Runo

 

13 Castle Douglas  Sedi

Mana

 

14 Kirkcudbright Rive

Flood

Stora

 

15 Kirkcudbright Runo

 

16 Kirkcudbright Sedi

NFM Action NFM measures applied to Catchm

orage 

noff Reduction Land and Soil Management Practice

 

Upland Drainage Modifications 

diment 

anagement 

River Bank Restoration 

ver Reach and 

oodplain 

orage 

Instream Structures 

Washlands and Offline Storage Pon

Riparian Woodland 

noff Reduction Upland Drainage Modifications 

Land and Soil Management Practice

diment 

anagement 

River Bank Restoration 

River Morphology and Flood

Restoration 

Overland Sediment Traps 

ver Reach and 

oodplain 

orage 

Instream Structures 

Washlands and Offline Storage Pon

Riparian Woodland 

noff Reduction Upland Drainage Modifications 

Land and Soil Management Practice

diment River Bank Restoration 

06 December 2016  

hments Grouped 

Catchments 

NFM measures 

applied to 

tices 29, 32, 33, 34, 

43, 44 & 49 

29, 32, 33, 34, 

43, 44 & 49 

29, 32, 33, 34, 

43, 44 & 49 

6, 30, 35, 36, 37, 

45, 46, 47 & 48 

onds 6 

35 & 48 

6, 30, 35, 36, 37, 

45, 46 & 47 

tices 35 & 48 

6, 30, 35, 36, 37, 

45, 46 & 47 

oodplain 6 

35 & 48 

6, 30, 35, 36, 37, 

45, 46, 47 & 48 

onds 6 

35 & 48 

6, 30, 35, 36, 37, 

45, 46 & 47 

tices 35 & 48 

6, 30, 35, 36, 37, 
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NFM

Mana

 

  

NFM Action NFM measures applied to Catchm

anagement 

River Morphology and Flood

Restoration 

Overland Sediment Traps 

06 December 2016  

hments Grouped 

Catchments 

NFM measures 

applied to 

45, 46 & 47 

oodplain 6 

35 & 48 
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Table 10.3: Long List Model Resul

Model 

Run 

No. 

Description 

1 Carsphairn: 

River Reach and 

Floodplain Storage 

 

2 Carsphairn: 

Runoff Reduction  

 

3 Carsphairn: 

Sediment Management 

 

4 Dalry Floodplain: 

River Reach and 

Floodplain Storage 

 

5 New Galloway: 

River Reach and 

Floodplain Storage 

 

ults 

Compliance Point % Reduction in Fl

1 in 2 1 in 10

Carsphairn 10.3 7.8 

Dalry Floodplain 3.8 3.1 

New Galloway 3.4 2.9 

Clatteringshaws Loch 0.0 0.0 

Castle Douglas 2.0 1.6 

Kirkcudbright 1.7 1.5 

Carsphairn 23.4 16.9 

Dalry Floodplain 6.0 4.8 

New Galloway 5.7 4.4 

Clatteringshaws Loch 0.0 0.0 

Castle Douglas 2.9 2.2 

Kirkcudbright 2.6 2.2 

 

Carsphairn 1.5 1.6 

Dalry Floodplain 0.8 0.6 

New Galloway 0.8 0.6 

Clatteringshaws Loch 0.0 0.0 

Castle Douglas 0.6 0.3 

Kirkcudbright 0.5 0.2 

Carsphairn 0.0 0.0 

Dalry Floodplain 0.6 0.6 

New Galloway 0.6 0.5 

Clatteringshaws Loch 0.0 0.0 

Castle Douglas 0.4 0.5 

Kirkcudbright 0.3 0.3 

Carsphairn 0.0 0.0 

Dalry Floodplain 0.0 0.0 

New Galloway 2.0 1.3 

Clatteringshaws Loch 0.0 0.0 

Castle Douglas 0.0 0.0 

Kirkcudbright 0.0 0.0 

06 December 2016  

 Flow for Return Period 

 10 1 in 50 1 in 200 

6.2 5.2 

2.7 2.6 

2.4 2.3 

0.0 0.0 

1.1 1.2 

1.1 1.2 

13.0 10.6 

4.3 3.6 

3.9 3.3 

0.0 0.0 

1.8 1.7 

1.9 1.7 

1.6 1.3 

0.7 0.6 

0.6 0.5 

0.0 0.0 

0.1 0.4 

0.1 0.3 

0.0 0.0 

0.4 0.4 

0.4 0.4 

0.0 0.0 

0.3 0.3 

0.4 0.2 

0.0 0.0 

0.0 0.0 

0.0 0.7 

0.0 0.0 

0.0 0.0 

0.0 0.0 



 

 

 

 
Document Reference:1138879 

Galloway Glens Partnership 

Model 

Run 

No. 

Description 

 

6 New Galloway: 

Runoff Reduction 

 

7 New Galloway: 

Sediment Management 

 

8 Clatteringshaws Loch: 

River Reach and 

Floodplain Storage 

 

9 Clatteringshaws Loch: 

Runoff Reduction 

 

10 Clatteringshaws Loch: 

Sediment Management 

 

11 Castle Douglas:  

River Reach and 

Floodplain Storage 

Compliance Point % Reduction in Fl

1 in 2 1 in 10

Carsphairn 0.0 0.0 

Dalry Floodplain 0.0 0.0 

New Galloway 7.8 6.6 

Clatteringshaws Loch 0.0 0.0 

Castle Douglas 0.1 0.1 

Kirkcudbright 0.1 0.1 

 

Carsphairn 0.0 0.0 

Dalry Floodplain 0.0 0.0 

New Galloway 2.0 1.3 

Clatteringshaws Loch 0.0 0.0 

Castle Douglas 0.0 0.0 

Kirkcudbright 0.0 0.0 

Carsphairn 0.0 0.0 

Dalry Floodplain 0.0 0.0 

New Galloway 0.0 0.0 

Clatteringshaws Loch 3.3 1.1 

Castle Douglas 0.6 0.4 

Kirkcudbright 0.6 0.3 

Carsphairn 0.0 0.0 

Dalry Floodplain 0.0 0.0 

New Galloway 0.0 0.0 

Clatteringshaws Loch 16.7 9.8 

Castle Douglas 2.8 1.9 

Kirkcudbright 2.6 1.8 

 

Carsphairn 0.0 0.0 

Dalry Floodplain 0.0 0.0 

New Galloway 0.0 0.0 

Clatteringshaws Loch 2.5 0.5 

Castle Douglas 0.4 0.2 

Kirkcudbright 0.4 0.1 

Carsphairn 0.0 0.0 

Dalry Floodplain 0.0 0.0 

New Galloway 0.0 0.0 

06 December 2016  

 Flow for Return Period 

 10 1 in 50 1 in 200 

0.0 0.0 

0.0 0.0 

4.6 4.1 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.9 0.7 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

1.4 2.4 

0.1 0.4 

0.2 0.3 

0.0 0.0 

0.0 0.0 

0.0 0.0 

7.5 7.1 

1.1 1.1 

1.2 1.1 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.8 1.3 

0.2 0.2 

0.3 0.1 

0.0 0.0 

0.0 0.0 

0.0 0.0 
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Model 

Run 

No. 

Description 

 

12 Castle Douglas:  

Runoff Reduction 

 

13 Castle Douglas:  

Sediment Management 

 

14 Kirkcudbright: 

River Reach and 

Floodplain Storage 

 

15 Kirkcudbright: 

Runoff Reduction 

 

16 Kirkcudbright: 

Sediment Management 

 

Compliance Point % Reduction in Fl

1 in 2 1 in 10

Clatteringshaws Loch 0.0 0.0 

Castle Douglas 1.0 1.2 

Kirkcudbright 0.8 0.9 

Carsphairn 0.0 0.0 

Dalry Floodplain 0.0 0.0 

New Galloway 0.0 0.0 

Clatteringshaws Loch 0.0 0.0 

Castle Douglas 1.2 1.4 

Kirkcudbright 0.9 1.0 

 

Carsphairn 0.0 0.0 

Dalry Floodplain 0.0 0.0 

New Galloway 0.0 0.0 

Clatteringshaws Loch 0.0 0.0 

Castle Douglas 1.4 1.7 

Kirkcudbright 1.3 1.3 

Carsphairn 0.0 0.0 

Dalry Floodplain 0.0 0.0 

New Galloway 0.0 0.0 

Clatteringshaws Loch 0.0 0.0 

Castle Douglas 1.0 1.2 

Kirkcudbright 0.8 0.9 

Carsphairn 0.0 0.0 

Dalry Floodplain 0.0 0.0 

New Galloway 0.0 0.0 

Clatteringshaws Loch 0.0 0.0 

Castle Douglas 1.2 1.4 

Kirkcudbright 0.9 1.0 

 

Carsphairn 0.0 0.0 

Dalry Floodplain 0.0 0.0 

New Galloway 0.0 0.0 

Clatteringshaws Loch 0.0 0.0 

Castle Douglas 1.4 1.7 

Kirkcudbright 1.3 1.3 

06 December 2016  

 Flow for Return Period 

 10 1 in 50 1 in 200 

0.0 0.0 

0.6 1.2 

0.6 1.1 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.7 1.2 

0.7 1.1 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

1.0 1.4 

1.0 1.4 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.6 1.2 

0.6 1.1 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.7 1.2 

0.7 1.1 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

1.0 1.4 

1.0 1.4 
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1. Site Reconnaissance Surveys 

This appendix presents the results of the reconnaissance surveys to provide supporting information for the 

Galloway Glens Natural Flood Management scoping study.  Data collected allow the feasibility of short listed 

options to be put into context with environmental conditions.  

The key areas were surveyed: 

· Carsphairn – the catchments upstream of the receptor have been split into 5 distinct areas where natural  flood 

management has been identified ad as presented in Figure GB11820_M_014.  Section 2 presents the results 

of the surveys at Carsphairn; 

· New Galloway – the catchment of the Mill Burn is the primary tributary that encompasses New Galloway.  The 

site reconnaissance surveys were carried out within areas upstream of the receptor and focussed on the NFM 

measures outlined in Figure GB1180_M_015.  Section 3 presents the results of the surveys at New Galloway.  

2. Carsphairn 

2.1. Carsphairn Area 1 

SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 1A 

WEATHER DETAILS 

During Site Visit: Cold, 6 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

1A – Upper Garryhorn Burn Overview 

Photos of upper catchment. Looking south through south west from marker point. 

Observations; 

· Upland catchment comprising open heathland and grassland.  

· Larger channels incised into glacial deposits, unless in steeper ground where incised into bedrock 

· Smaller channels often incised into peat with a few not being visible at all. These ephemeral channels are 

likely to move locations quickly making in-channel modification potentially problematic. Closer inspection 

would be required to determine feasibility   

· Apart from the higher ground extensive areas have been artificially drained with vertical ditches dug into the 

peat 

Additional Note – vehicular access is very good to this location 

PHOTOGRAPH LOCATION  

Grid Reference – NX 53254 93665 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (1A) 

 



 

 

 

 
 

Galloway Glens Partnership - Natural Flood Management Scopin 26 June 2017 3 

SURVEY PHOTOGRAPHS (1A) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 1B 

WEATHER DETAILS 

During Site Visit: Cold, 6 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

1B – Garryhorn Burn Tributary 

Photos of immediate catchment and channel morphology 

Observations: 

· Shallow channel slope <5 degrees with very slow flow 

· Upstream appears engineered / disturbed by mine workings 

· Lots of small gravel bars, falls and pools within mine workings 

· Bed material a mixture of boulders, gravel and sand with rocky banks  

· Where steam isn't in workings channel is narrower and very vegetated and flowing through boggy areas 

· Banks are rocky inside workings and grass and peat outside 

· Stream width 0.2m to 3m with depth varying but predominantly shallow 

Additional Note – vehicular access is very good to this location 

PHOTOGRAPH LOCATION  

Grid Reference –NX 53466 93510 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (1B) 
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SURVEY PHOTOGRAPHS (1B) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 1C 

WEATHER DETAILS 

During Site Visit: Cold, 6 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

1C – Garryhorn Burn  

Photos of immediate catchment and channel morphology 

Observations; 

· Channel slope is ~5 degrees with a moderate flow speed 

· Channel is slightly sinuous and is incised into surrounding peat /soil. In the upper catchment above this 

point that channel has current terraces down into the glacial deposits 

· Gravel bars often situated on the inside of meanders with occasional braided sections on flatter ground. 

Some evidence of bank collapse 

· Bed material is gravel, cobbles and boulders with a lot of boulders protruding the water surface. Finer 

sediments situated in lower flow areas 

· Banks are predominantly grassy however can be rockier on the inside of meanders  

· Stream width is ~10m and is generally shallow  

Additional Note – vehicular access is very good to this location 

PHOTOGRAPH LOCATION  

Grid Reference –NX 53468 93441 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (1C) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 1D 

WEATHER DETAILS 

During Site Visit: Cold, 6 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

1D – Garryhorn Burn and Mine Workings Overview 

Photos of mine workings and upper catchment 

Observations; 

· Mine workings have influenced available bedload material such as gravels  and finer sediments. Channels 

are rockier with channels themselves being poorly defined on flatter ground 

· Main burn appears to be incised into late glacial deposits, with steep banks leading down to river terraces 

where the channel has laterally migrated and back filled. Good location for riparian woodland 

PHOTOGRAPH LOCATION  

Grid Reference –NX 53585 93557 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (1D) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 1E 

WEATHER DETAILS 

During Site Visit: Cold, 6 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

1E – Garryburn Main Channel

Photos of immediate catchment and channel morphology 

Observations 

· Channel slope ~5 degrees with a moderate flow speed 

· Sinuous with meanders 

· Minor depositional gravel bars on inside banks 

· Banks incised into peat/ till and have collapsed into channel in some locations 

· Bed material is boulders, cobbles and gravel 

· Banks are grassy / peat. Very water logged 

· Width3-4 m and generally shallow 

Additional Note – vehicular access is very good to this location 

PHOTOGRAPH LOCATION  

Grid Reference –NX 53609 935502 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (1E) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 1F 

WEATHER DETAILS 

During Site Visit: Cold, 6 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

1F – Garryhorn Burn 

Photos of flat areas north of the Burn looking over towards areas considered for LMPs  

Observations; 

· Area is very tussocks with a few patches of grazed grasslands 

· Very water logged where flat 

· Evidence of land draining also seen to the south west with numerous narrow linear ditches discharging 

towards the main channel

Additional Note – vehicular access is very good to this location 

PHOTOGRAPH LOCATION  

Grid Reference –NX 53772 93580 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (1F) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 1G 

WEATHER DETAILS 

During Site Visit: Cold, 6 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

1G – Garryhorn Burn River Terrace Area 

Photos of flat and level ground below track just above the main burn 

Observations; 

· Linear artificial land drainage channels cut into the peat on level, boggy ground close to main channel  

· 0.4-0.6m deep & 0.2-0.4 m wide with a very slow flow 

· Very shallow channel angle <5 degrees 

· Silt/ peat bedload with banks being tussocks and bog 

Additional Note – vehicular access is very good to this location 

PHOTOGRAPH LOCATION  

Grid Reference –NX 54229 93406 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (1G) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 1H 

WEATHER DETAILS 

During Site Visit: Cold, 6 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

1H – Garryhorn Burn 

Photos of immediate catchment and channel morphology 

Observations; 

· Channel slope upstream is ~5 degrees and moderate flow speed with slope increasing ~5-10 degrees 

downstream with moderate to fast flow 

· Upstream the channel is more level and sinuous and downstream becomes steeper and more linear 

· Upstream 

– Bedload cobbles and boulders with some gravel bars in lower flow areas and is slightly sinuous 

– Additional exposed terrace deposits on meanders suggest channel regularly migrates  

– Banks are vegetated (peat, grass with some trees) and are comprised of soil / gravels 

– Very boggy upstream of location 

· Downstream 

– Bedload is limited due to exposed bedrock, with cobbles and boulders being caught in plunge pools and 

low flow areas etc 

– Banks are on bedrock and grass with thin soils 

– Banks are covered with numerous trees which are more extensive than upstream in flatter areas  

· Channel is ~7m wide while flowing through river terraces, but is narrower ~5m downstream where incised 

into bedrock 

Additional Note – vehicular access is very good to this location 

PHOTOGRAPH LOCATION  

Grid Reference –NX 54323 93338  (Blue marker denotes location) 
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SURVEY DETAILS 

SURVEY PHOTOGRAPHS (1H) 
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SURVEY DETAILS 
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SURVEY DETAILS 
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SURVEY DETAILS 
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SURVEY DETAILS 
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2.2. Carsphairn Area 2 

SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 2A 

WEATHER DETAILS 

During Site Visit: Cold, 9 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

2A – Upper Water of Deugh

Photos of immediate catchment and channel morphology 

Observations; 

· Channel slope very low ~2-5 degrees with a slow flow 

· Channel is sinuous and meandering 

· Bedload is silt and sand with some gravels 

· Very few boulders protruding water surface 

· Banks are vegetated and occasionally tree lined. Combination of soil and peat. Wide and flat  

· Nearby slopes often artificially drained by vertical drainage channels. Channels are incised into the peat  

Additional Note – vehicular access is good to this location 

PHOTOGRAPH LOCATION  

Grid Reference –NX 55080 93833 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (2A) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 2B 

WEATHER DETAILS 

During Site Visit: Cold, 9 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

2B – Upper Water of Deugh (aka Carsphain Lane) 

Photos of catchment. Looking south through south west from location 

Observations; 

· Area contains sinuous channel ~15m wide 

· Banks appear to be gassy and boggy with some small trees dotting the base of the valley 

· Extensively flat and terraced with a lot of water saturated ground  

· Slopes above to the SW are grassy with some tussocks. Looks suitable for hedgerows, burrows etc.  

Additional Note – vehicular access down to the river is very poor, with very wet and boggy ground 

PHOTOGRAPH LOCATION  

Grid Reference –NX 55231 94873 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (2B) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 2C 

WEATHER DETAILS 

During Site Visit: Cold, 9 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

2C – Carsphairn Lane (river just east of Loch Doon) 

Photos of immediate catchment and channel morphology 

Observations; 

· Low channel slope, less than 5 degrees with very slow flow 

· Channel is sinuous and is incised into peat / gravel soil. More extensive gravels on inside of meanders. 

Some bank protection engineered around bridge 

· Bedload comprises of boulders, cobbles and gravels, some of which protrude the water surface 

· Banks are flat and level and generally grassed 

Additional Note – vehicular access is reasonable at this location 

PHOTOGRAPH LOCATION  

Grid Reference –NX 53216 961159 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (2C) 

 

 



 

 

 

 
 

Galloway Glens Partnership - Natural Flood Management Scopin 26 June 2017 34 

 

 

 

 

 

  



 

 

 

 
 

Galloway Glens Partnership - Natural Flood Management Scopin 26 June 2017 35 

2.3. Carsphairn Area 3 

SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 3A 

WEATHER DETAILS 

During Site Visit: Cold, 8 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

3A – Water of Deugh 

Photos of immediate catchment and channel morphology 

Observations; 

· Channel slope is between 5-10 degrees with a moderate flow speed 

· Channel incised into bedrock with steep bedrock and soil banks  

· Channel 10-15m wide and 0.2-1m deep 

· Bedload of gravels, cobbles and boulders with pools and falls. Boulders protruding through water surface 

· Banks are generally tree and grass lined 

· Road and track drainage appears to discharge into the river 

· Storm debris washed into tree ~1-2m above current river level 

· Some bank engineering around the bridge 

Additional Note – bankside vehicular access is good at this location 

PHOTOGRAPH LOCATION  

Grid Reference –NX 55729 94395 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (3A) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 3B 

WEATHER DETAILS 

During Site Visit: Cold, 8 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

3B – Water of Deugh 

Photos of immediate catchment and channel morphology 

Observations; 

· Channel slope ~5-10 degrees with a moderate to fast flow. 

· Gorge like morphology with plunge pools and falls with channel incised into bedrock with large sections of 

bedrock base protruding water surface 

· Channel 10m wide with depths varying due to plunge pools and falls 

· Bedload is predominantly cobbles and boulders 

· Banks are bedrock and boulders with grass and soil. Tree higher up intermittently lining the bank  

· Lots of artificial and drainage into stream reducing water logging in the surrounding soil  

· Channel appears to be more meandering just up stream. Again evidence of very high flow volumes with 

debris 2-3m above current channel level 

Additional Note – bankside vehicular access is good at this location 

PHOTOGRAPH LOCATION  

Grid Reference –NX 55766 94577 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (3B) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 3C 

WEATHER DETAILS 

During Site Visit: Cold, 8 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

3C – Water of Deugh 

Photos of immediate catchment and channel morphology 

Observations; 

· Main channel has a slope of 5 degrees with a high to moderate flow speed 

· Channel is braided with sequences of gravels, cobbles and boulders  

· Channel has a very high sediment yield with gravel banks and bars and is incised only on river bend outside 

banks 

· Channel is 7m wide with braided area being 25m in diameter  

· Banks are grass, soil and gravel however significant erosion and bank collapse is happening in some places 

(see photos) 

· Recent engineering work around track for stabilisation and protection 

· Location possibly more suited to riparian woodland as opposed to floodplain woodland? 

· Catchment hill slopes are steeper closer to the river (where note terraced) but predominantly gently sloping. 

Visible vertical drainage ditches which are likely to be artificial 

Additional Note – bankside vehicular access is good at this location. Far bank may be more 

complicated. 

PHOTOGRAPH LOCATION  

Grid Reference –NX 56150 95094 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (3C) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 3D 

WEATHER DETAILS 

During Site Visit: Cold, 8 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

3D – Benloch Burn (Water of Deugh tributary)  

Photos of immediate catchment and channel morphology 

Observation; 

· Channel slope is between 5-10 degrees with a moderate flow rate 

· Channel morphology varies between small sinuous / braided deposits to falls and plunge pools 

· Bedload varies between gravels and solid bedrock 

· Channel is deeply incised into bedrock with steep banks in some locations but is only incised into the peat in 

others and is more sinuous 

· Banks are bedrock or soil / peat and in steeper sections contain small trees 

· Evidence of widespread artificial drainage on slope to west with vertical ditches running the length of the hill 

side 

· Localised bog draining closer to the channel on northern side as well 

Additional Note – bankside vehicular access is poor at this location 

PHOTOGRAPH LOCATION  

Grid Reference –NX 56323 95050 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (3D) 

 

 



 

 

 

 
 

Galloway Glens Partnership - Natural Flood Management Scopin 26 June 2017 47 

 

 



 

 

 

 
 

Galloway Glens Partnership - Natural Flood Management Scopin 26 June 2017 48 

 

 

 



 

 

 

 
 

Galloway Glens Partnership - Natural Flood Management Scopin 26 June 2017 49 

SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 3E 

WEATHER DETAILS 

During Site Visit: Cold, 8 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

3E – Upper Deugh and Benloch Overview 

Photos of upper catchments, looking north and west 

Observations; 

· Ground is grazed grassland with some scree and tussocks and are probably only suitable for hedgerow 

planting 250m elevation due to the exposed nature of the hill side 

· Areas of bog have been vertical artificial drained using ditches. These extend across most hillsides 

· Many of the channels identified for in channel modification are small and incised into the peat / soil and are 

characterised by falls and plunge pools. Some are also ephemeral and would be difficult to locate.   

Additional Note – vehicular access is very good to this location but the track deteriorates further uphill.  

PHOTOGRAPH LOCATION  

Grid Reference –NX 56323 95050 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (3E) 
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2.4. Carsphairn Area 4 

SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 4A 

WEATHER DETAILS 

During Site Visit: Cold, 8 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

 4A – Lamford Burn 

Photos of immediate catchment and channel morphology 

Observations; 

· Narrow upland channel with a slope of 5-10 degrees which is incised into the peat and tussocks. Flow 

speed is moderate 

· Bedload is a mix of sand and gravel which is heavily silted and discoloured by the peat 

· Channel is ~0.3-0.5m wide and of similar depth with plunge pools and small falls  

· Banks are grass tussocks

Additional Note – bankside vehicular access is reasonable at this location 

PHOTOGRAPH LOCATION  

Grid Reference –NX 53020 99083 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (4A) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 4B 

WEATHER DETAILS 

During Site Visit: Cold, 8 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

 4B – Lower Lamford Burn 

Photos of immediate catchment and channel morphology 

Observations; 

· Channel slope ~20-25 degrees with a fast to moderate flow speed 

· Channel morphology is gorge like and is deeply incised into bedrock / glacial sediments to ~10m, with grass 

growing most of the way down to the channel 

· Channel is falls and plunge pools and becomes more sinuous further downstream 

· Bedload comprises mainly of solid bedrock with cobbles and boulders in plunge pools  

· Banks are mainly steep grass with protrusions of bed rock 

· Channel is ~0.1 to 0.5m wide with depth varying due to runs and pools

· Suitable location for tree planting 

Additional Note – bankside vehicular access is good at this location 

PHOTOGRAPH LOCATION  

Grid Reference –NX 53020 99083 (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (4B) 
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2.5. Carsphairn Area 5 

SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 5A 

WEATHER DETAILS 

During Site Visit: Cold, 8 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

5A – Dun Hill & Craignane (Windy Standard) 

Photos of proposed locations, looking north from access track 

Observations; 

· Photo vantage point of cleared forest west of Polwat Rig 

· Forest has been cleared in locations marked with some minor regrowth

· Conversations with on-Site personnel eluded to the fact that many of the smaller channels are likely to 

already contain logs, branches etc 

PHOTOGRAPH LOCATION  

Grid Reference –NS 59543 01776  (Blue marker denotes location. Yellow highlights mark  observed locations 

and confirm the extent of deforestation) 
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SURVEY PHOTOGRAPHS (5A) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 5B 

WEATHER DETAILS 

During Site Visit: Cold, 8 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

5B – Waterhead Hill & Meaul (Windy Standard) 

Photos of proposed locations, looking south and west from access track  

Observations; 

· Areas listed for UDM have been cleared, however some areas exhibiting regrowth 

· Channels flowing north from Waterhead Hill are often small, with plunge pools and falls  

· Channel bedload is mainly fine sediments and is discoloured by the peat  

· Debris often in the channel reducing flow rate 

PHOTOGRAPH LOCATION  

Grid Reference –NS 58509 01970  (Blue marker denotes location. Yellow highlights mark  observed locations 

and confirm the extent of deforestation) 
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SURVEY PHOTOGRAPHS (5B) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 5C 

WEATHER DETAILS 

During Site Visit: Cold, 8 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

5C – Land south of Brockloch Rig (Windy Standard) 

Photos of proposed locations, looking north from access track and inspection of channel  

Observations; 

· Areas listed for upland drainage management have been cleared, however some areas exhibiting regrowth 

· Channels flowing west was small, with plunge pools and falls 

· Channel bedload is mainly fine sediments and is discoloured by the peat  

· Debris often in the channel reducing flow rate 

· Channel was close to being dry so could be ephemeral in summer 

PHOTOGRAPH LOCATION  

Grid Reference –NS 58858 01278  (Blue marker denotes location. Yellow highlights mark  observed locations 

and confirm the extent of deforestation) 
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SURVEY PHOTOGRAPHS (5C) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 5D 

WEATHER DETAILS 

During Site Visit: Cold, 8 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

5D – Observations of Cairnsmore of Carsphain (Windy Standard) 

Photos of proposed locations, looking south and east from access track  

Observations; 

· Mountainside comprises of steep heather / peatland terrain 

· Drainage channels likely to be incised into peat but are not well defined, with re-entrant features around 

burns being very minor 

· Soil appears shallow with smoothed bedrock visible as outcrops nearby  

· In channel techniques may be effective however planting tree may be difficult due to shallow soil and 

exposure to wind 

Additional Notes – From observations made from the photo location, the Site access will be very difficult / 

impossible for vehicles 

PHOTOGRAPH LOCATION  

Grid Reference –NS 58946 00884  (Blue marker denotes location) 

 

 



 

 

 

 
 

Galloway Glens Partnership - Natural Flood Management Scopin 26 June 2017 67 

SURVEY PHOTOGRAPHS (5D) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 5E 

WEATHER DETAILS 

During Site Visit: Cold, 8 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

5E – Goat Burn 

Photos of immediate catchment and channel morphology 

Observations; 

· Channel slope ~10-15 degrees with moderate flow speed 

· Minor channel which is incised into peat and soil with plunge pools and falls  

· Channel is ~0.1-0.3m wide with depth depending on plunge pool but no more than 0.3m 

· Bedload is fine gravel, sand and silt but has a coating of moss 

· Banks comprise of grasses and moss 

· Extensive artificial drainage ditches accords the hill sides feeding into the channel  

Additional Note – bankside vehicular access is good at this location  

PHOTOGRAPH LOCATION  

Grid Reference –NX 54182 99830  (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (5E) 
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SURVEY DETAILS 

Date: 2017-04-05 Site: Galloway Glens 

Hydrologist: Sam Wainwright Location ID: 5F 

WEATHER DETAILS 

During Site Visit: Cold, 8 degrees, overcast 

Recent Weather: Overcast with light rain 

COMMENTS 

5F – View of Lamford Hill 

Photos of Lamford Hill looking east, south east 

Observations; 

· Grazed grassland with tussocks 

· Several small natural drainage channels as well as addition artificial drainage channels  running 

predominantly vertically down the hillside  

PHOTOGRAPH LOCATION  

Grid Reference –NX 54016 99473  (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (5F) 
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3. New Galloway 

SURVEY DETAILS 

Date: 2017-06-14 Site: Galloway Glens 

Hydrologist: Scott Bennet Location ID: NG1 

WEATHER DETAILS 

During Site Visit: Mild, 12 degrees 

Recent Weather: Overcast with sunny intervals 

COMMENTS 

NG1 –  View north of unnamed tributary of Mill Burn 

Observations;

· Heavily grazed grassland with water logged and heavily vegetated riparian corridor 

· Sparse presence of trees along the riparian corridor   

PHOTOGRAPH LOCATION  

Grid Reference –NX 63062 77925  (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (NG1) 
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SURVEY DETAILS 

Date: 2017-06-14 Site: Galloway Glens 

Hydrologist: Scott Bennet Location ID: NG2 

WEATHER DETAILS 

During Site Visit: Mild, 12 degrees 

Recent Weather: Overcast with sunny intervals 

COMMENTS 

NG2  – view upstream and downstream of Mill Burn 

Observations; 

· Heavily grazed grassland with water logged and heavily vegetated riparian corridor 

· Evidence of livestock of watercourses, with minor areas of exposed soils  

· Riparian corridor dominated by grasses, interspersed with sparse denser vegetation 

· Coarse bed material 

PHOTOGRAPH LOCATION  

Grid Reference –NX 62783 77886  (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (NG2) 
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SURVEY DETAILS 

Date: 2017-06-14 Site: Galloway Glens 

Hydrologist: Scott Bennet Location ID: NG3 

WEATHER DETAILS 

During Site Visit: Mild, 12 degrees 

Recent Weather: Overcast with sunny intervals 

COMMENTS 

NG3  – View north east 

Observations; 

· Heavily grazed grassland with extensive network of existing field boundaries.  Potentially suitable for the 

plantation of hedgerows along these boundaries

PHOTOGRAPH LOCATION  

Grid Reference –NX 61942 77800  (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (NG3) 
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SURVEY DETAILS 

Date: 2017-06-14 Site: Galloway Glens 

Hydrologist: Scott Bennet Location ID: NG4 

WEATHER DETAILS 

During Site Visit: Mild, 12 degrees 

Recent Weather: Overcast with sunny intervals 

COMMENTS 

NG4  – View north, headwaters of the Mill Burn 

Observations; 

· Heavily grazed catchment 

· Riparian corridor dominated by grasses, interspersed with sparse denser vegetation

· Good vehicular access 

PHOTOGRAPH LOCATION  

Grid Reference –NX 61297 78329  (Blue marker denotes location) 
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SURVEY PHOTOGRAPHS (NG4) 
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