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Introduction

In many cases urbanisation can have a negative impact on wildlife. The artificialisation of the ground, the
development of towns and cities and climate change, can all increase the risk of flooding and cause
fragmentation of species populations. Indeed, the rise of impermeable surface hinders the water to soak
into the ground and improve the speed of water flows".

Since the Water Environment & Water Services (Scotland) Act 2003?, the construction of SuDS (Sustainable
Drainage Systems) is mandatory in all new development. By definition, SuDS are “a sequence of
management practices and control systems designed to drain surface water in a more sustainable manner

than some conventional techniques” >

There are different types of SuDS: ponds, detention or retention basins, swales, pervious pavements or
green roofs'. Even if their first role is to prevent flooding, they can also provide a habitat for wildlife,
amenity space for residents and help to decontaminate the water. They can be useful in developed areas as
well as in the countryside and can be a significant part of both blue and green corridors.

SuDS benefits for amphibians have been proven in a lot of studies. One of them has been prepared by C.
David O’Brien in Sustainable Drainage System (SuDS) Ponds in Inverness, UK and the Favourable
Conservation Status of Amphibian". Three other studies have been done, two within Perth and Kinross
Council by Andrew Law of Tayside Biodiversity Partnership: “The Amphibians in Drains Project 2014”> and “
The PKC SuDS Biodiversity Review and Report” ® (2015). The third study was completed by Marcia Rae in
Inverness: “The Biodiversity Value of SuDS in Inverness and their Ability to Provide Multiple Benefits Within
the Urban Environment”’ (2015).

The current study aims to prepare a similar study of the one from Perth and Kinross Council for Angus
Council. This study has two objectives - the first, similar to the Perth and Kinross Council audit, to
determinate the potential biodiversity of SuDS in the Angus area, the second to record habitat types within a
1km buffer of the SuDS to determine how SuDS in Angus can be integrated into green and blue corridors.
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Figure 1: The Sustainable drainage triangle concept for multiple benefits of SubDS (D’Arcy 2013)®
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. Material and Methods

1) Watering Places ldentification

To ascertain possible blue corridors, all watering places in Angus were mapped: an OS map and aerial view
layers from the Council’s GIS systems were used with a grid from 1 kilometre side length. Every square has
been studied in a systematic way and every watering place has been mapped in a layer. To try to find some
private ponds, we used the OPAL (Open Air Laboratories) website. Indeed, this organisation proposes
surveys on different subjects and one in particular is about the quality of water in ponds. A score is
attributed to each pond, reflecting its quality. All the surveys can be found on the website in the form of a
map. Unfortunately, there is no survey completed within Angus at present so no pond has yet been
mapped with this method.

2) SuDS Identification

The first part of the work is to identify all the SuDS in Angus. An email asking for information was sent to the
Council’s planning team of Angus Council. Then, every plan of new developments from 1992 were studied to
find all the SuDS. These plans were on the Angus Council computer system. All information received was
checked against an OS map and an aerial view from the Council’s GIS systems on the software Qgis. Some
SuDS could not be found because of the age of the layers. Once all the SuDS identified, they were mapped
on Qgis as polygons. The PDF plans have been put on Qgis and geo-referenced. The polygons have been
created, following the trails of the plan (Figure 2).
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Figure 2: Example of a plan geo-referenced and the drawing of the contours
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3) Table of Attributes

Two tables of attributes have been created, one to reflect the biodiversity aspect and another for the
Council’s Road Service. Thus, it is possible to have only one layer but two tables. The table for the roads
contains various information, including the ID of the SuDS, the feature (whether it is a Detention basin,
Retention basin or Swale), its status (Prospective or In place), the USRN (Unique Street Reference Number),
the road name, the coordinates, the basin area, the water area, the volume of water, the volume of the
basin, the number of inlets, the number of outlets or the discharge rate. For our usage, the additional table
contains six more column as the type of SuDS (Wet or Dry), the OPAL score, if it’s a migration route, if there
is gullypot near it, the habitat within one kilometre and the amphibian species found on the SuDS.

4) SuDS Survey

As the swales are rarely wet, we chose to concentrate our effort on the detention and retention basins.
These seem to be a better place for amphibians to choose to spawn. An initial survey was done on Qgis
during March 2017. We created a buffer of one kilometre around the detention and retention basin and
identified all the habitats around thanks to the aerial view. We chose a kilometre according to the table
from Marcia Rae’s report (Table 1). A kilometre almost contains all the dispersal distances except the
maximum recommended inter-pond distance for Palmate newt. Furthermore, with the help of another layer
with all the gullypots in Angus, we have noticed the presence or absence of gullypots near to the SuDS. We
have thus begun to fill the attribute table with this information.

Table 1: Amphibian species dispersal distances (M. Rae, 2015)

Species | Upper migration Maximum recommended inter-pond
distance distance

Toad 5000m 1000m

Frog 2000m 1000m

Palmate | 1000m 500m

© M. RAE

After this first survey, we did another one on the sites. At first, we looked to see if any amphibians or their
spawn was on site and which species. Then, we completed the OPAL survey. Open Air Laboratories (OPAL) is
an organisation which offers different citizen science activities to collect scientific data by local people. One
of these surveys is about the water quality of ponds. We chose to use it to evaluate the water quality of our
SuDS. OPAL provides a comprehensive pack to help undertake the survey: guidelines, a Freshwater
Invertebrate Identification Guide, an OPALmeter, some pH strips and an OPAL magnifier. To be able to do
the survey, the Tayside Biodiversity Partnership provided a pond net, a tray and plastic bottle. The survey
was divided into three activities:

i. How clean is the water?

To determine the transparency of the water, a 1p coin was taped to the back of the OPALmeter and then
put in the bottle (Figure 3). The bottle had been filled with water from the SUDS and after a few moments,
the number of OPAL logos had been counted by looking in the top of the bottle. We also noticed the colour
of the water.
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Figure 3: Picture of the OPALometer, provided by OPAL for the water survey

ii. Is the water acid or alkaline?

The pH strip was put in the water for 3 seconds and after 2 minutes, it was possible to read the colour of the
indicator zone and determine the pH of the water.

iii. How healthy are the SuDS?

The first check was to see if there were any insects skating on the surface. If there were any, they
were identified and noted. Then, some water from the SuDS was collected and put in the tray. With a
figure-of-eight motion, the net was put on the plants of the SUDS and the contents decanted into the tray.
All the animals in the tray were identified thanks to the Freshwater Invertebrate Identification Guide
provided (Figure 4). This activity was repeated several times for each SuDS, in different places and in
different habitats. The book provided gave a number for each type of insect and at the end of the
identification session, a score was attributed to the SuDS. A score of 31 or more meant that the SuDS is
very healthy; a score between 6 and 30 meant that the SuDS is quite healthy; a score between 5 and 0
meant the SuDS needs to be improved. For example, according to Figure 4, we can identify invertebrate
n°1 as a Water bugs which is worth 5 units, n®2 is a snail and worth 1 units, n°3 is a Damselfly larvae and
worth 10 units, n%4 is a Mayfly or Stonefly larvae and worth 5 units and to finish, n°5 is a Water mite and
for these score, is not worth anything. In this picture, therefore, we reach the score of 21. With just these
invertebrates in the tray the OPAL score of the SuDS is 21 and the SuDS is deemed “quite healthy”.

Figure 4: Pictures of some invertebrate that can be found in the SuDS.

Page | 4



5) Anecdotal Public Reports

As we wanted to find as many watering places as possible and as the Angus Council intranet can be accessed
by up to 5,000 people we decided to post a message on it. This was posted to capture anecdotal reports of
amphibians in people’s gardens or other watering places (Figure 5). Thus, it was possible to collect reports of
where amphibians are breeding and information about individuals. Moreover, according to Beebee T.J.C.°

garden ponds are really important for amphibians in urban places.

Notice Board - Data wanted....Do you have a pond with frogs,...

Data wanted....Do you have a pond with frogs, toads or newts?

Data wanted....Do you have a pond with frogs, toads or newts?

We are mapping water features throughout Angus. This includes areas of wetland and
ponds including your own garden pond and if you have any frogs, toads or newts present.

The information is for delivering projects in the Tayside Local Biodiversity Action Plan 2016
-26 http://www.angus.gov.uk/info/20385/sustainable_angus/448/biodiversity

Can you email Sarah at clements@angus.gov.uk with the location of your pond or wetland
you know of e.g. the town and road. If you can be more specific then great.

A note of what species you see e.g. the frogs etc. would be good too.

Many thanks

]
= at 23/02/2017 11:54 by Kelly Ann Dempsey B Close
t modified at 23/02/2017 11:54 by Kelly AnnDempsey@® = (e

Figure 5: Picture of the message post on the Angus Council Intranet
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Il. Results

1) Watering Places Identification

A total of 573 ponds and loch have been mapped, distributed around the territory (Figure 6). The smallest

one was 5 m’? and the largest one was 1, 793, 724 m>.

Figure 6: Map of Angus with all the ponds and lochs

2) SuDS Identification

35 SuDS have been found in Angus with only detention basins, no retention basins. 20 of the detention
basins were already built, 8 were not built yet and 7 cannot be accessed (Figure 7).
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Figure 7: Location of SuDS in Angus, with their ID and their status
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3) Surveys and Table of Attributes

Table 2: Attribute table for the biodiversity aspect

™

SuDSID |QgisID  |Road name Town Feature Status Easting | Northing |SuDS type |Opal Score |Migration route 1 km buffer b

1 108  |Montrose Road Forfar Detention basin [In place 346914 | 751098 |Dry Unlikely

2 126 A90(T) West Forfar Detention basin |In place 343617 | 751675 |Wet 17 Definitely Yes Farmland, Road Frogs, Toads

3 127 A90(T) East Forfar Detantion basin |in placa 343740 | 751586 |Wet 16 Definitely Yes Farmland, Road Toads

4 116  |[Dubton Farm West Brechin Detention basin |Prospective | 358778 | 760082

5 105 |Montrose Road Arbroath Detention basin |In place 364774 | 742414 |No access

6 91 [Cliffburn Road Arbroath  |Detzntion basin |In place 365596 | 741598 |Dry Unlikely

7 137 |Priarity Wynd Forfar Detention basin |in place 347017 | 750972 |Dry Unlikely

8 113 Gardyne Street Friockheim |Detention basin [In place 359503 | 749654 |No access

9 128 |A92 West Lunan Detantion basin |in place 367125 | 751289 |Wet 42 Definitely No Woodland, Farmland, Road Toads

10 154 Orchardbank North Forfar Detention basin |In place 343650 | 749743 |Dry Possible

11 153  |Orchardbank South Forfar Detention basin |In place 343674 | 749720 |Wet 16 Possible No Car park, Wetland, Woodland |None

12 123 |East Muirland Road Arbrosth  |Detention basin |Prospective | 362389 | 741576

13 129 Kirkbank Auchmithie |Detention basin |in place 367922 | 744273 |Dry Unlikely

14 124 Keilor Way Inverkeilor |Detention basin |Prospective | 366580 | 749116

15 130 |A92 East Lunan Detention basin |in place 368138 | 752143 [Wet 32 Likely Yes Woodland, Farmliand, Road None

16 82 Maliard Drive Montrose |Detention basin [In place 370807 | 759617 |Wet 37 Likely Yes Urban, Farmiand None

17 131 |Walmar Cottage Arbrozth Detention basin |In place 361921 | 739358 |Dry Unlikely

18 135  |Elliot bridge Arbrosth  |Detention basin |inplace 362025 | 739452 |Dry Unlikely

19 133 Walmar Cottage Arbroath Detention basin |in place 361922 | 739312 [No access
Frogs,
Toads,
Newts

20 151 [Orchard Loan South Forfar Detention basin |In place 343548 | 749908 |Wet 1 Definitely Yes Wocedland, Wetland, Road (Forfar Loch)
Frogs,
Toads,
Newss

21 152 |Orchard Loan North Forfar Detention basin |In place 343556 | 750001 |Wet 11 Definitely Yes Woodland, Wetland, Road (Forfar Loch)

22 - Sunnyside Kirriemuir |Detantion basin |Prospective | 338003 | 753420

23 82 Huband East Birkhill Detention basin |in place 334847 | 734590 [wet 1 Unlikely Yes Urban, Farmland None

24 83 Huband West Birkhill Detention basin |In place 334788 | 734588 |Wet 1 Unlikely Yes Urban, Farmlznd None

25 85 Miligate Dam Friockheim |Detention basin |In place 359465 | 749998 |No access

26 107  |Montrose Road Arbrosth  |Detention basin |Prospective | 364974 | 742445

27 110 |Pathhead Farm Kirriemuir |Detention basin |Prospective | 339014 | 753264

28 114 Ashludie Hospital Monifieth |Detantion basin |in placa 349721 | 733214 |No access

29 115  |the Grange Monifieth |Detention basin |Prospective | 349210 | 733498

30 117  [Dubton Farm East Brechin Detention basin |Prospective | 358820 | 760079

31 122  |East Mulrhead of Logie |Kirriemuir |Detsntion basin |Prospective | 338824 | 752757

32 157  |Communities Building |Forfar Detention basin |in place 345013 | 751620 |Wet 16 Yes Grassland, Road None

33 156 |Ferry road Monifieth |Detention basin |in place 348687 | 731895 |Dry Possible

34 112 Gardyne Street Friockhei D ion basin |Pr ive | 359506 | 749595

35 150 Brechin Business Park |Brechin Detention besin |In place 358417 | 760168 |Wet 17 Likely Yes Urban, Farmiand, Road None

The survey on the software Qgis allowed us to identify the habitats around the SuDS. The variable “Road”

means that there is a major road just near to it. Also, with the help of the layer with the gullypots, we have

been capable to determine if there are any gullypots near to the SuDS. Indeed, a lot of amphibians are

trapped and die in these drains when they migrate to their breeding place. Thus, we’re going to be able to

determine in which gullypot we need to put ladders to help them to escape (Trevor Rose and Clare Mclnvoy,

2015

)10.

During the survey on site, we have taken pictures of the SuDS to be able to follow the evolution for them
(Figure 8 to 30).

© S.CLEMENY

Figure 8: Picture of the SuDS n 1- Forfar

0 S. CLEMENT

Figure 9: Picture of the SuDS n 2- Forfar
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Figure 10: Picture of the SuDS n 3 - Forfar Figure 11: Picture of the SuDS n'6 - Arbroath

© 5. CLEMENT . e B 5. CLEMENT

Figure 12: Picture of the SuDS n 7- Forfar

S8 S, QEMENT

© 5. CLEMENT

Figure 14: Picture of the SuDS n ‘9- Lunan Figure 15: Picture of the SuDS n ‘10- Forfar

Page | 8



Angus Council SuDS Audit and Biodiversity Review Value

© 5. CLEMENT

Figure 16: Picture of the SuDS n"11 - Forfar Figure 17: Picture of the SuDS n"13 - Auchmithie

©S, CLEMENT

© 5. CLEMENT

Figure 18: Picture of the SuDS n"15 - Lunan Figure 19: Picture of the SuDS n 16 - Montrose

O 5. CLEMENT

Figure 20: Picture of the SuDS n 17 - Arbroath Figure 21: Picture of the SuDS n 18 - Arbroath
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Figure 22: Picture of the SuDS n 19 - Arbroath Figure 23: Picture of the SuDS n 20 - Forfar

5

Figure 26: Picture of the SuDS n 24 - Birkhill Figure 27: Picture of the SuDS n 28 - Monifieth
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Figure 28: Picture of the SuDS n 32- Forfar Figure 29: Picture of the SuDS n 33- Monifieth

© 5. CLEMENT

Figure 30: Picture of the SuDS n °35 - Brechin

With the survey on site, we were able to confirm the type of surrounding habitats. Also, it allowed us to fill
the column “Status” with the two variables “In place” or “Prospective”, the column “SuDS type” with three
variables: “Wet”, “Dry” or “No access”, the “OPAL score” column according to the OPAL survey method and
the “Species” column with the observation of amphibian individuals or spawns.

The “Migration route” column was filled according to the “SuDS type”, the” OPAL score” and the
species found on the site. Thus, four terms have been chosen to fill the column, based on Andrew Law’s
previous work®. The term “Definitely” was for the SuDS which have amphibians or spawns, “Likely” is for
the SuDS without amphibians found but with good potential to host them, “Possible” for the SuDS
which need to be improve to welcome amphibians and “Unlikely” for the SuDS which are dry and do not
appear to be suitable for amphibians. By deleting the SuDS with “Unlikely” for the “Migration route”,
the one inaccessible and the one which is not build yet, we found 12 SuDS which are of interest for
amphibians (Table 3).
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——==-=--e-e--------Angus Council SuDS Audit and Biodiversity Review Value = = = = == == = - oo oo -

Table 3: Table of the 12 “good” SuDS

SuDS N |Opis N Rk nanmnes Timum Feal ure Slaluxs  |Fasling  |Norlhing (SuDS lype |Opal Score | Migration wouale | Gullypols 1k bollen habilals Speries

2 126 [AJOIT) West Torfar Detentior kasin In placs 3617 | 75167E |Wet 17 Cetinitely Yes Marrlend, Road Ircgs, Toads

3 137 [A30(T) East Forfar Detentlon kasin In place 3370 | 751586 |Wet 16 Cefinitely ‘Yes Farmland, Road Toads

9 138|433 west luran Netention basin Inplars 367125 | 7A12AS [Wet 47 nefinitely Nn Weodlans, Fanrland, Road  [Toads

10 154 [Orchardbank Merth Torfar Detentior kasin In placs 33650 | 749747 |Cry Possible

11 153 |orchardbank South |Forfar Datentlor kasin_In placs 33674 | TASTI0 |wiet 16 Possibla Mo Car gark, Wetland, wocdland [Mone

15 130|433 Fast luran Netention basin Inplars I6R13R | 755143 [Wet 37 lik=ly el Weoclans, Fanrland, Road  [None

1 22 Mallard Drive Mortroso [Detontion Easin In placo 370207 | 755617 |Wet 37 Likeoly Yos Urbar, Farmlznz Mone
Hrogs,
Tuads,
Nawts

20 171 |Orchard Loen South  |Forfar Detentior kasin In placs 33549 | TAS908 |Wet 1 Cefinitely tes Weoclenz, Wetlenz, Road [Forfar Loch)
rrcgs,
loads,
Ny

21 152 |Orchard Loen Worth  |Tortar Detentior kasin In placs 33556 | 750001 |Wet 11 Cetinitely Yes Weoclenz, Wetlenz, Road |Fcrtar Loch)

32 157 [Commurites Eullding|Forfar Datentlon Easin Inplacs 345013 | 751620 |Wiet 16 Possible vas Grassland, Road None

3 156 [Ferry road Monifizth | Detention kasin In placs 38087 | 73189% [Cry Possible

ES 150 [Brechin Business Pork |Brechin  |Detcntion Easin In placo 353417 | 750168 |Wet 17 Likeoly Yos Urbar, Farmlzcnz, Road Mone

All the information collected during the OPAL survey was put into a table (Table 4).
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Table 4: Table with all the information collected during the OPAL survey

SuDs Dale Pund
. Edge of the . OPAL | Water ;
number of Time |Weather Area around Pollution Type pH |Health| Species Spawns
SubDs logos | colour
Town survey Score
) Industrial chimneys
Urban Farmland|Paving store L
Rubbish in pond
1 Woodland  Grassland| Long Grass Disch . vellow/
ischarge pipes ellow
28/03/2017|10.00am | Cloudy |Garden Wetland| Bare ground BePIPES \vet| 11 75| 11 1trom trog
Farfar Fosm Brown
Park School | Mown grass
Road less than 20m
Trees
Algal Eloom
; Industrial chimneys
Urban Farmland|Paving store L
Rubbish in pond
Weodlend  Grassland | Long Grass . i
7 Discharge pipes
vorfar 29/03/2017|10.00 am | Cloudy |Garden Wetland|Bare ground rozm Dry
Park School | Mown grass
Road |less than 20m
Trees
Algal Eloom
) Industrial chimneys
Urkan Farmland [Paving stone o
Rubbishin pond
Cloudy |Wcodlend  Grassland| Long Grass . .
2 . Discharge pipes 3 from frog
29/03/2017|10.30am| with |Garden Wetland | Bare ground wet| 12 None | 65| 17
Forfar . . Foam 2 from toad
litLle rain| Park Schuoul | Muwn grass
T Road less than 20m
rees
Algal bloom
) Industrial chimneys
Urkan Farmland |Paving store L
Ruhhish in pond
Cloudy |Wcodlend  Grassland| Long Grass ) )
3 ) Discharge pipes
Forf 20/03/2017|11.00am| with |Garden Wetland | Bare ground e wet | 12 Mone | 7 16 4 toads
orfar osm
little rain| Park School | Mown grass
Road less than 20m
Trees
Algal bFlnom
; Industrial chimneys
Urkan Fermland |Paving stone L
Rubbish in pond
Woodland  Grassland| Long Grass . i
10 Discharge pipes
Forfar 29/03/2017|12.00am| Cloudy |Garden Wetland | Bare ground Foem Dry
Park School | Mowvin grass
Road less than 20m
Trees
Algal Eloom
) Industrial chimneys
Urkan Fermland [Paving storne Rubbishi d
ubbishin pon
Woodland  Grassland| Long Grass . p
11 Discharge pipes
Forf 29/03/2017|12.10 am| Cloudy |Garden Wetland | Bare ground E Wet| 12 | None | 7 16
orfar osm
Park School | Mown grass .
Hoad less than 20m
Trees
Algal Eloom
; Industrial chimneys
Urban Farmland|Paving store o
Rubbishin pond
Woodland  Grassland| Long Grass . )
20 Discharge pipes Brown/
29/03/2017|12.30am| Cloudy |Garden Wetland|Bare ground wat| 2 75| 1
Forfar Fozm Black
Park School | Mowvin grass
Road |less than 20m
Trees
Algal Eloom
) Industrial chimneys
Urban Farmland|Maving storc L
Rubbishin pond
Weodlend  Grassland| Long Grass
23 Discharge plpes
Rirkhill 30/03/2017| 2.30 am | Cloudy |Garden Wetland | Bare ground c wst| 12 | None | 7 1
AT 1 nam
Park School | Mowvin grass
Road less than 20m
Troes
Algal Eloom
. Industrial chimneys
Urban Farmland|Paving store Rubbishi dy
u 1Ishin pon
" Weodlend  Grassland| Long Grass Disch p
Birkhill 30/03/2017|10.00 am | Cloudy [Garden wWetland|Bare ground 15 Ergeplpes wet | 12 Mone | 6.5 1
irkhi osm
Park School | Mown grass
Road less than 20m
Trees
Algal Eloom
Industrial chimneys
Urkan Fermland [Paving stone L
Rubbish in pond
Woodland  Grassland| Long Grass . i
32 _ Discharge pipes
Eorf 06/04/2017|16.15pm| Sunny |Garden Wetland | Bare ground . Wset| 12 | None |75 16
orrar oem
Park School | Mown grass
Road less than 20m
Irees
Algal Eloom
) Industrial chimneys
Urkan Farmland [Paving stonc L
Rubbishin pond Probable
Woeodland  Grassland | Long Grass . )
9 Distharge pipes spawn ol
07/04/2017|15.00pm| Sunny |Garden Wetland | Bare ground Wet| 12 | None |65 42 3
lunan Fozm toad (find
Park School | Mowvin grass
T Road less than 20m some eggs)
rccs
Algal Eloom
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Table 5: Table continued from previous page

| I ch
Urban Farmland Paving stone n:z;:il:h?nlmr:;ys
i Woodland  Grassland| Long Grass I ‘:oes
i 07/04/2017|15.30 pm| Sunny |Garden Wetland | Bare ground Fogamp P Wet| 12 | None | 7 32
Park School | Mown grass
5 Road less than 20m
o Algal bloom
| ial chi
Urban Farmland |Paving stone n::ts)::i:h(;nlmr::’ys
Woodland  Grassland| Long Grass i po
35 Discharge pipes Yellow/
10/04/2017(11.30 am| Sunny |Garden Wetland | Bare ground Wet| S 6.5 17
Brechin Foam Green
Park School | Mown grass
R Road less than 20m
Algal bloom
| ial chi
Urban Farmland |Paving stone ndustr.la c rineys
Rubbish in pond
i Woodland  Grassland| Long Grass Ol b s
RaiiE 10/04/2017|12.10 pm| Sunny |Garden Wetland | Bare ground Fgmpp Wet| 12 | None [ 7 [ 37
oy Park School | Mown grass 2
S Road less than 20m
Algal bloom
1 ial chi
Urban Farmland Paving stone ndustr.la c Anneys
Rubbish in pond
13 Woodland  Grassland| Long Grass Diséhardé pipés
Auchmitiiie 10/04/2017|12.40 am| Sunny |Garden Wetland | Bare ground Fcimp P Dry
Park hool | M
a Schoo! oTrw: egsrass s i
Algal bloom
Industrial chimneys
Urban Farmland|Paving stone R ¥
Rubbish in pond
33 Woodland  Grassland| Long Grass Dicharaa pises
Monifieth 11/04/2017(10.00 am| Cloudy |Garden Wetland| Bare ground champp Dry
Park hool | Mi
" School | MOWN B185S | £ ess than 20m
Algal bloom

4) Qgis Results

With all the information put in the software Qgis, we’ve been able to create several maps. One of the most
interesting is the one with the buffer of 1 kilometre around the ponds and the SuDS and with the report of

amphibians by the public (Figure 31).
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Figure 31: Map of Angus with the report of amphibian, the 1km buffer around the SuDS and the ponds
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I1l. Discussion

1) Lochs, ponds and private ponds

Even although a lot of attention was given to mapping the ponds and lochs in Angus, some of them may
well have been missed as, the method is not fail-proof. For the private ponds, many will have been missed
as the message of our search was not received by all the inhabitants of Angus. A second phase of this study
would enable all the ponds and lochs to be properly mapped. A coulourful flyer, asking local people to
provide basic information about their ponds and about their possible records of amphibians would prove
useful and would help expand the Tayside Biodiversity Partnership’s existing “Pooling our Ponds”
community-based project. It will be important to keep the layers in Qgis for this information fully updated.

Further information could be logged where the wetlands in Angus are concerned. These were specifically
excluded from this study but as they are important places for amphibians, it would be extremely useful to
map all the wetlands in another layer. Moreover, wetlands are a vital part of the blue corridor in Angus.

2) SuDS identification

The methods used to identify all the SuDS are not fail-proof. It is possible that some of them were not
mapped so it will be important to keep this layer updated. When a plan of a new development with a SuDS
is passed to the Roads Service, the new SuDS should be routinely mapped on the software. The
corresponding attribute table must also be kept updated when a new SuDS is created and also if a SuDS
which has yet to feature as “Prospective” is now built. In this case, the feature has to be changed and
updated in the computer and reporting layer.

3) Amphibian survey

Very few amphibians were seen on site. Even if the observation of spawn helped to determine if there were
any toads or frogs, the presence of newts was more complicated to evaluate. It is recommended that other
amphibian surveys are carried out on these sites at the appropriate time of year. This could be a task for the
Tayside Amphibian & Reptile (TayARG) volunteers or a future internship. These surveys will provide critical
information about amphibian breeding places and will help to determine the migration routes and future
management of both SuDS and nearby gullypots.

4) OPAL survey

We found 12 wet SuDS. After the OPAL survey on these 12 SuDS, 3 were “very healthy”, 6 were “quite
healthy” and 3 "need to be improved”. It is apparent therefor that the SuDS in Angus are not very healthy
and most of them can be improved for biodiversity. The median of the OPAL scores is 16 and the average is
17. 25. Therefore the water quality of the SuDS is quite good.

In addition to the OPAL survey, it would be extremely useful to undertake a study about the level of
pesticides in the SuDS, particularly nitrate and phosphorus.

5) Qgis map (Figure 31)

This map is very interesting because it shows potential blue corridors and the beginning of several
migration routes. SuDS can be very important in these migrations routes and have the potential to
contribute towards the safeguarding of local amphibian populations. For example, the three SuDS in
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Kirriemuir could help the amphibians to cross the town in the axis North-West/South-East. In Arbroath, they
can provide a very good place for them to breed. Globally, the SuDS are covering the biggest part of the
towns, permitting the amphibians to migrate. The ponds and lochs are quite well distributed on Angus. The
north is more fragmented but there are a lot of wetlands in this area which compensate this lack of ponds
and lochs.

6) Public Understanding

According to Thompson C.W.", greenspaces help to reduce stress in local residents. Also, they increase the
chance to interact with natural spaces in an urban environment. Thus, SuDS and greenspaces can help
people understand the environmental processes and why they are so important.

A very useful study would be to undertaken a survey on awareness of SuDS function for the inhabitants of
Angus, asking about the three aspects of SuDS (Figure 1).

On another level, flyers, press releases and local community meetings could help inform people of all ages
about the SuDS utility and the benefits they can provide to each of us.

IV. Conclusion

The first objective of SuDS is to provide flooding and not to inherently provide good habitats for local
biodiversity. However, some small settlements can change them into pristine habitats for amphibians,
invertebrates and other animals. The SuDS can easily become part of the Green and Blue corridors system.
Importantly it is becoming recognised that SuDS play a major part in safeguarding populations and
migration routes of key Tayside Priority Species.

In addition, SuDS can provide an easily accessible and a very valuable education tool about nature, overall
ecosystem services and why it is important to raise awareness to local people on their benefits. Public
bodies and local authorities have a Biodiversity Duty and SuDS can also be looked upon a key way forward
to meet this Duty, involving a wide partnership of organisations and companies.

It is clear that this study is just the beginning of a bigger project and only lays the foundation for further
works.

Page | 16



------------------ Angus Council SuDS Audit and Biodiversity Review Valge === === === =-----.
V. Recommendations and Further Works

1) Repeat the water quality survey during the months of July and August
2) Discuss the potential for a study about pesticides in the SuDS (Nitrate and Phosphate)
3) Add all new SuDS to the existing database and keep the attribute table up to date

4) Arrange amphibian surveys of the SuDS to draw up proposals to improve management for
amphibian species

5) Map and survey gullypots in 500m around the SuDS
6) Undertake Phase 1 habitat survey of the SuDS in the kilometre buffer
7) Add new data for the layer of the amphibian records

8) Draw up a simple survey form to distribute to the local communities in the vicinity of the
SuDS, outlining the work we have done and asking them to let us have their records of
amphibians

9) Undertake the mapping of all wetlands in Angus

10) Raise awareness of the biodiversity benefits of SuDS by sharing this report and future
survey requirements to as many people as possible, including the local communities
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Appendix

TAYSIDE BIODIVERSITY PARTNERSHIP
SUDS PONDS PROJECT 2017
BASELINE SURVEYS - ANGUS

SUDS Survey basic protocol followed:
e \Vegetation recorded within 5m of pond edge.
e Animals recorded using the site (i.e. those within 10m of pond edge), and pond
dipping net and tray used in pond.

e Species lists are not exhaustive, but representative.

e pH measured using pH paper strip.
e Water depth recorded at deepest accessible point.

e Area of open standing water (i.e. water surface unvegetated, and visible from pond

edge) estimated by eye.



Site: Orchard Loan North (NO4355650001)

Surveyor: Bryan Smith

Survey date: 27" Aug 2017 (16:30)
Weather: dry, 13°C, light wind, cloud cover 90%

Habitat description

This is a dry SUDS basin surrounded by rough grassland and scrub. Though the site is unfenced,
access is easiest through the grassland from the north or east rather than from the footpath to
the west.

Litter: none Water depth: N/A

Open standing water: N/A Water pH N/A

Pond vegetation: the basin was not holding any standing water but there was
abundant wetland vegetation

Reedmace (Typha latifolia), Canary reed grass (Phalaris arundinacea)

Surrounding vegetation: the ground flora is dense and tall (to 1.5m), mostly ruderals few
patches of shrubs

great willowherb (Epilobium hirsutum), willow (Salix sp.), creeping thistle (Cirsium arvense),
nettle (Urtica dioica)

Animals:



Amphibians or reptiles: none seen

goldfinch (Carduelis carduelis), white-tailed/buff-tailed bumblebee
(Bombus lucorum/terrestris),



Site: Orchard Loan South (NO4354949908)

Surveyor: Bryan Smith
Survey date: 24" Aug 2017 (10:50)

Weather: dry, 15°C, light wind, cloud cover 20%

Habitat description

This is shallow pond with gently sloping banks, surrounded by tall ruderals on all sides.
Footpaths lie to the south and east, with rough grassland areas to the west and north.
The nearest road is 15m away, to the south of the pond. The water was clear, though
filled with algae.

Litter: none Water depth: 16cm

Open standing water: 40% Water pH 5.5

Pond vegetation: The pond is well vegetated, but not choked; the majority of the plants
being relatively low-growing and well dispersed, creating areas of open water.

reedmace (Typha latifolia), soft rush (Juncus effusus), duckweed

Surrounding vegetation: Predominantly consisting of tall ruderals (1.5m), with
smaller wildflowers closer to the pond edge already having set seed



willow (Salix sp.), hogweed (Heracleum sphondylium), ragwort (Senecio sp.), rosebay
willowherb (Chamerion angustifolium), great willowherb (Epilobium hirsutum), selfheal
(Prunella vulgaris), canary reed grass (Phalaris arundinacea), dock (Rumex spp.),

Animals: One territorial male dragonfly was patrolling the pond area. The site was
also providing feeding opportunities for swallows

Amphibians or reptiles: none seen

white-tailed/buff-tailed bumblebee (Bombus lucorum/terrestris), common hawker (Aeshna
juncea), peacock butterfly (Aglais io), wren (Troglodytes troglodytes), swallow (Hirundo
rustica), ruby tiger caterpillar (Phragmatobia fuliginosa)



Site: Orchard Bank North (NO4365049743)

Surveyor: Bryan Smith
Survey date: 24" Aug 2017 (11:15)

Weather: dry, 15°C, light wind, cloud cover 20%

Habitat description

This site is a small pond, obscured from view by numerous surrounding shrubs and not
readily accessible. To the west there is a car park, and to the south and east a footpath, a
small burn also flows past on the east.

Litter: none visible Water depth: N/A

Open standing water: 30% Water pH N/A

Pond vegetation: well vegetated with both small and large aquatic species, leaving little
open water

reedmace (Typha latifolia), soft rush (Juncus effusus), duckweed

Surrounding vegetation: tall shrubs and saplings, as well as ruderals are abundant around
the pond edge



willow (Salix sp.), birch (Betula pendula), hogweed (Heracleum sphondylium), ragwort (Senecio
sp.), rosebay willowherb (Chamerion angustifolium), great willowherb (Epilobium hirsutum),
canary reed grass (Phalaris arundinacea), dock (Rumex spp.), knapweed (Centaurea nigra)

Animals: None observed

Amphibians or reptiles: none seen



Site: Orchard Bank South (NO4367449720)
Surveyor: Bryan Smith
Survey date: 24™ Aug 2017 (11:25)
Weather: dry, 15°C, light wind, cloud cover 20%

Habitat description

This site is a small pond, obscured from view by numerous surrounding shrubs and not readily
accessible. To the west there is a car park, and to the north and east a footpath, a small burn
also flows past on the east

Litter: small amount Water depth: N/A
Open standing water: 20% Water pH N/A
Pond vegetation: Very little open water because of the abundance of duckweed and algae

Surrounding vegetation: The pond is encircled by ruderals and shrubs of over 2m in height



willow (Salix sp.), rosebay willowherb (Chamerion angustifolium), great willowherb (Epilobium
hirsutum), dock (Rumex spp.), creeping thistle (Cirsium arvense),

Animals: none observed

Amphibians or reptiles: none seen



Site: A90 (T) East
Surveyor: Bryan Smith
Survey date: 27" Aug 2017 (16:00)

Weather: dry, 13°C, light wind, cloud cover 90%

Habitat description

This SUDS is a large area of open water surrounded by rough grassland. The site lies just off
the main road and has no footpath meaning that, although it is unfenced, it is not readily
accessible. The banks are quite steep in areas, with the basin quickly becoming deep.

Litter: some large items (plastic, car parts) Water depth: 50cm

Open standing water: 90% Water pH 5.5
Pond vegetation: patches of vegetation
pondweed (Potamogeton sp.), duckweed,

Surrounding vegetation: rough grassland and scrub to 1m high, and a treeline separating
the site from the road

willow (Salix sp.), hogweed (Heracleum sphondylium), ragwort (Sencio sp), gorse (Ulex
europaeus), rosebay willowherb (Chamerion angustifolium), selfheal (Prunella vulgaris), dock
(Rumex spp.), knapweed (Centaurea nigra), alder (Alnus glutinosa), guelder rose (Viburnum
opulus), Yorkshire fog (Holcus lanatus), meadowsweet (Filipendula ulmaria), yarrow (Achillea
millefolium), oxeye daisy (Leucanthemum vulgare), red bartsia (Odontites vernus), silverweed
(Potentilla anserina)

Animals:



Amphibians or reptiles: none seen

water beetle, water boatman, pond skater, mayfly nymph, blue tailed damselfly (Ischnura
elegans), red tailed bumblebee (Bombus lapidarius), goldfinch (Carduelis carduelis), rabbits



Site: A90 (T) West
Surveyor: Bryan Smith
Survey date: 24" Aug 2017 (11:55)

Weather: dry, 15°C, strong wind, cloud cover 30%

Habitat description

This is an unfenced site beside a busy road, with access only by crossing the road onto the
grassland area. The site is almost entirely encircled by the road, but is still at a distance of
over 10m away on all sides. The grassland consists of wildflowers and grasses, with some
encroaching shrubs. On the northern slope is a treeline, around 10m tall. The wet area is a
2m wide crescent shaped channel

Litter: none Water depth: 20cm
Open standing water: 90% Water pH 5.5

Pond vegetation: there was no aquatic vegetation present in the wet area, this may indicate
that it is not permanently filled with water. The only plant present in the wet area as distinct
from the surrounding area was Bistorta officinalis (NB not Persicaria amphibia)

Surrounding vegetation: the large grassland area contained a variety of wildflowers and
grasses, with the sward being around 1m tall. Some planted willow is near the wet area,
but only a minority are thriving

willow (Salix sp.), hogweed (Heracleum sphondylium), ragwort (Sencio sp.), broom (Cytisus
scoparius), gorse (Ulex europaeus), rosebay willowherb (Chamerion angustifolium), great
willowherb (Epilobium hirsutum), selfheal (Prunella vulgaris), dock (Rumex spp.), knapweed



(Centaurea nigra), alder (Alnus glutinosa), guelder rose (Viburnum opulus), red fescue
(Festuca rubra), yorkshire fog (Holcus lanatus), common spotted orchid (Dactylorhiza fuchsii),
meadowsweet (Filipendula ulmaria), field scabious (Knautia arvensis), yarrow (Achillea
millefolium), oxeye daisy (Leucanthemum vulgare)

Animals: There were signs of rabbits using the area (burrows, faeces), and the grassland was
relatively busy with insects

Amphibians or reptiles: none seen

water beetle, white-tailed/buff-tailed bumblebee (Bombus lucorum/terrestris), red tailed
bumblebee (B. lapidarius), small tortoiseshell (Aglais urticae), small copper (Lycaena phlaeas),
small white (Pieris rapae), painted lady (Vanessa cardui), wren (Troglodytes troglodytes),
woodpigeon (Columba palumbus)



Site: Forfar Community Campus SUDS (NO4501351620)
Surveyor: Bryan Smith
Survey date: 24" Aug 2017 (13:30)

Weather: dry, 13°C, strong wind, cloud cover 80%

Habitat description

The pond is situated within a newly created green space, surrounded by groups of young trees
in tubes and a circular path. It was fenced off and only readily accessible with keys. The nearest
road is around 20m away, obscured by a taller row of trees and shrubs. The community
campus lies to the East, there are astroturf sports pitches to the west, and ongoing
construction works to the south.

Litter: small amount Water depth: N/A
Open standing water: 100% Water pH N/A
Pond vegetation: No visible aquatic vegetation, the water was opaque and brown

Surrounding vegetation: Around 10m wide area of grass was mown around the pond edge,
with only larger ruderal species remaining visible by the pond

Soft rush, dock (Rumex sp.), rosebay willowherb,

Animals: Little activity around the SUDS itself, may have been because of weather
conditions and time of day

Amphibians or reptiles: none seen

peacock butterfly (Aglais io)



Site: Ferry Road, Monifieth (NO4868731895)
Surveyor: Bryan Smith
Survey date: 27" Aug 2017 (10:15)

Weather: dry, 17°C, light breeze, cloud cover 30%

Habitat description

The SUDS is a small, dry basin, patchily vegetated by pioneer species and some ruderals.
There is no restriction to access, and the basin lies next to a footpath. To the South there
are flats, and there is ongoing construction to the east. The Dighty Burn runs past to the
north roughly 30m away.

Litter: small amount Water depth: N/A
Open standing water: N/A Water pH N/A

Pond vegetation: no aquatic vegetation

Surrounding vegetation: a small stand of trees and an area of amenity grassland lies
between the SUDS and the Dighty Burn to the north

sycamore (Acer pseudoplatanus), Himalayan balsam (Impatiens glandulifera)
Animals:

Amphibians or reptiles: none seen



Sie: A2 Weest; Lunen (NO67125512809)
Surveyor: Bryan Smith

Survey date: 27" Aug 2017 (13:20)

Weather: dry, 14°C, light wind, cloud cover 90%

Habitat description

The SUDS consists of a dry ditch and a large basin surrounded by grassland, scrub and an

area of planted trees. The area is fenced but currently accessible by an unlocked gate off

the main road, which passes around 10m from the basin. The basin is steep sided and the
standing water within the basin is opaque and green in colour.

Litter: none Water depth: 45cm
Open standing water: 95% Water pH 5.5
Pond vegetation: little diversity in pond vegetation, few large aquatic plants, some algae

Surrounding vegetation: grassland with some wildflowers, area of larger plants and shrubs
on south side of basin. Nearby is a stand of Himalayan balsam, obscured by the high banking
to the south

dock (Rumex spp.), comfrey (Symphytum sp.), yarrow (Achillea millefolium), devil’s bit scabious
(Succisa pratensis), red fescue (Festuca rubra), Yorkshire fog (Holcus lanatus), crested dog’s tail
(Cynosorus cristatus), lady’s bedstraw (Galium verum)

Animals:

Amphibians or reptiles: none seen



red admiral (Vanessa atalanta), common carder bee (Bombus pascuorum), common blue
damselfly (Enallagma cyathigerum), water beetle, pond skater



Site: A9 East, Iiman (NO6813852143)
Surveyor: Bryan Smith
Survey date: 27" Aug 2017 (14:15)

Weather: dry, 14°C, light wind, cloud cover 80%

Habitat description

The SUDS consists of a dry ditch and a small area of slow running water and is surrounded
by dense vegetation. The habitat is predominantly unmanaged rough grassland, with
arable fields around the perimeter. The road is around 20m away to the north west, access
to the site is restricted by a locked gate.




Litter: none Water depth: N/A
Open standing water: N/A Water pH N/A

Pond vegetation: no aquatic vegetation

Surrounding vegetation: largely ruderals up to 1m, some small shrubs and
wildflowers, extensive ragwort coverage

ragwort (Senecio sp.), burdock (Arctium sp.), creeping thistle (Cirsium arvense), spear
thistle (Cirsium vulgare), tufted vetch ( Vicia cracca), bush vetch (Vicia sepium), timothy
(Phleum sp.), bent (Agrostis sp.), Yorkshire fog (Holcus lanatus)

Animals:
Amphibians or reptiles: none seen

red admiral (Vanessa atalanta), skylark (Alauda arvensis),



Site: Mallard Drive, Montrose (NO7080759617)
Surveyor: Bryan Smith
Survey date: 27" Aug 2017 (14:50)

Weather: dry, 14°C, light wind, cloud cover 50%

Habitat description

The SUDS consists of two ponds linked by a channel, within an area of semi-improved grassland.
There is an area of wildflowers around the outer perimeter of the fence line, and occasional
small trees. Surrounding the site are houses, and a road around 15m from the ponds. Access to
the site is restricted by locked gates.

Litter: a large volume of plastics Water depth: 11cm
Open standing water: 10% Water pH 5.5

Pond vegetation: the surface of both ponds is predominantly covered with algae
and duckweed, with patches of larger plants

soft rush (Juncus effusus), canary reed grass (Phalaris arundinacea), iris (Iris
pseudacorus), duckweed, algae,

Surrounding vegetation: semi-improved grassland containing little diversity of wildflowers,
but abundant clover, and ruderals

white clover (Trifolium repens), hairy tare (Vicia hirsuta), docks (Rumex spp.), rosebay
willowherb (Chamerion angustifolium), dogwood (Cornus sanguinea), couch grass (Elymus
sp.), perennial rye grass (Lolium perenne), red fescue (Festuca rubra),



Animals:
Amphibians or reptiles: toad (Bufo bufo)

red admiral (Vanessa atalanta), Buff-tailed/white-tailed bumblebee (Bombus
lucorum/terrestris)



Site: Brechin Business Park (NO5841760168)
Surveyor: Bryan Smith
Survey date: 27" Aug 2017 (15:25)

Weather: dry, 14°C, light wind, cloud cover 90%

Habitat description

The site is situated between two industrial buildings, and set away from the main road but with
car parks immediately east and west. The pond is unfenced, but access is restricted around most
of the perimeter by dense vegetation. The pond basin is wide and relatively shallow with gently
sloping banks. There is a thick layer of silt, over 5 inches deep in some areas.

Litter: small amount Water depth: 10cm

Open standing water: 40% Water pH 5.5

Pond vegetation: well vegetated with both smaller and larger species

yellow iris (Iris pseudacorus), water forget-me-not (Myosotis scorpioides),
duckweed, pondweed

Surrounding vegetation: densely vegetated with shrubs and trees over 2m high

dogwood (Cornus sanuinea), willow (Salix spp.), silver birch (Betula pendula), Meadowsweet
(Filipendula ulmaria), Meadow vetchling (Lathyrus pratensis), jointed rush (Juncus articulatus),

Animals:

Ampbhibians or reptiles: none seen



blue tit (Cyanistes caeruleus), blackbird (Turdus merula), woodpigeon (Columba palumbus),
Common carder bee (Bombus pascuorum), rat-tailed maggots, pond skater

Baseline surveys undertaken by Bryan Smith - 2017



