Sanitary Survey Report
Meikle Craigs

SA-643

October 2014

- m E?g nc!:lards
<(i~Cefas oo
Buidheann

Inbhe-Bidhe



Report Title Miekle Craigs
Project Name Scottish Sanitary Survey
Client/Customer Food Standards Agency
Scotland
Cefas Project Reference C6316A
Document Number C6316A 2014 6
Revision V1.0
Date 27/10/2014
Revision History
Revision Date Pages revised Reason for revision
number
V0.1 01/09/2014 All Draft report for external review
V10 27/10/2014 i,1,49,Appendix Addltlo_n to dlstrlbgtlon list,
4pg4 correction of typographic errors
Name Position Date
Jessica Larkham, Frank Scottish Sanitar
Author | Cox, Liefy  Hendrikz, | o> > Y| 27/110/2014
Michelle Price-Hayward y
Checked | Ron Lee Prln_C|paI . She”f'Sh 28/10/2014
Hygiene Scientist
Principal Shellfish
Approved | Ron Lee Hygiene Scientist 28/10/2014

This report was produced by Cefas for its Customer, the Food Standards
Agency in Scotland, for the specific purpose of providing a provisional RMP
assessment as per the Customer’s requirements. Although every effort has
been made to ensure the information contained herein is as complete as
possible, there may be additional information that was either not available or
not discovered during the survey. Cefas accepts no liability for any costs,
liabilities or losses arising as a result of the use of or reliance upon the
contents of this report by any person other than its Customer.

Centre for Environment, Fisheries & Aquaculture Science, Weymouth
Laboratory, Barrack Road, The Nothe, Weymouth DT4 8UB. Tel 01305 206
600 www.cefas.defra.gov.uk



Date Name Agency
Joyce Carr Scottish Government
David Denoon SEPA
Douglas Sinclair SEPA
Hazel MacLeod SEPA

Fiona Garner Scottish Water

Alex Adrian Crown Estate

Frances Gemmell  North Ayrshire Council
Catherine Riley North Ayrshire Council
Brian Lawrie South Ayrshire Council
Alan Forbes Harvester

Partner Organisations

The hydrographic assessment and the shoreline survey and its associated
report were undertaken by SRSL, Oban.

Meikle Craigs Sanitary Survey Report V1.0 27/10/2014 Page i



Table of Contents

[, EXECULIVE SUMMAIY ...cciiiiiiiiiiei e eeee ettt e e e e e e eeeenn e e e e e e aeeas 1
RS- U a1 o] 10T TN = F= U T 2
| P = =T 0 L0 PP RPPPT 3
1 General DeSCIIPLION .......uvuiiiiee e e e e e e 3
2. IS e 2
3. Human POpPUIAtioON..........cooiiiiii et e e e e 4
4. Sewage DISChArges .....couuuiiiiiii e 6
4.1 Community DISCRArgeS......ccoeuuuuuiiiieeieeeeieeiiiee e e e e e e e e 6
4.2  Other Consented Discharges — SEPA .........ccooiiiiiiiiiiiiiiiiieee e 7
5. AGIICUIUIE ... e e e e e e e e e e e e eees 11
6. WWIIATITE s 14
7. LANd COVET ..o 19
8. WALEICOUISES ... ettt ettt e e e e e e e eaa e 21
9. MeteorologiCal Data ..........ccvvevuviiiiiiee e 24
9.1 RaAINFAIL...eeee 24
9.2 WINA .o 26
10. Classification INformation ..............oooiiiiiiiiiiine e 28
11. Historical E. COli Data...........ccouuiiiiiiiiieeeieeeei e 29
11.1 Validation of historical data .............c.uuvuiiiiiiiiiiiiiii s 29
11.2 Summary of microbiological results ............ccccvvvviiiiiiieeeeeeees 30
11.3 Overall geographical pattern of results .............coouiiiiiiiniiiniennnnns 31
11.4 Overall temporal pattern of resultS.............ccceevvvviiiiiiiie e, 32
11.5 Seasonal pattern of resultS .........ooooeiiiiiiiiii s 33
11.6 Environmental Evaluation of results over 230 E. coli MPN/100 g 34
11.7 Summary and CONCIUSIONS .........ccceviiiiiiiiiaeee e 34
12. Designated Waters Data.............ceeieeeeeiiveeeiiiiiiie e e e 35
13. HydrographiC ASSESSMENT ..........uuiiiiieiiiiiiiiiiiie e 38
13.1 INErOCUCTION .. s 38
13.2 Bathymetry and Hydrodynamics ..........ccoooeiiiiiiiiiiiiiiiiieeeeeeeeeeeiiees 39
13.3 HydrographiC ASSESSMENL ........cccvviiiiiiiiiiee e eee e e e e e eeeaaaees a7
14. Shoreling SUNVEY OVEIVIEW ........cooviuiiiiiiiieee e 49
15. BacteriologiCal SUIVEY.........ccoeuiiiiiiee e 52
16. Overall ASSESSMENT ........uuuiiiii e 53
17. ReCOMMENTALIONS ... 57
18. RETEIENCES ... . 59
19. List of Figures and Tables..........ccoiiiiiiiiiiiiecceee e 62
Appendices

1. General Information on Wildlife Impacts

Tables of Typical Faecal Bacteria Concentrations
Hydrographic Section Glossary

Shoreline Survey Report

Intermittent Discharges

Other Consented Discharges

oo AswWN

© Crown Copyright 2014. Food Standards Agency Scotland and Cefas. All rights reserved.

Meikle Craigs Sanitary Survey Report V1.0 27/10/2014 Page ii



|. Executive Summary

Under (EC) Regulation 854/2004, which sets forth specific rules for the organisation of
official controls on products of animal origin intended for human consumption, sanitary
surveys of production areas and their associated hydrological catchments and coastal
waters are required in order to establish the appropriate representative monitoring points
(RMPs) for the monitoring programme.

The purpose of the sanitary survey is to demonstrate compliance with the requirements
stated in Annex Il (Chapter Il Paragraph 6) of Regulation (EC) 854/2004. The sanitary
survey results in recommendations on the location of RMPs, the frequency of sampling
for microbiological monitoring, and the boundaries of the production areas deemed to be
represented by the RMPs. A sanitary survey was undertaken on the classified razor clam
fishery at Meikle Craigs on the basis recommended in the European Union Reference
Laboratory publication: “Microbiological Monitoring of Bivalve Mollusc Harvesting Area
Guide to Good Practice: Technical Application”
(http://www.cefas.defra.gov.uk/nrl/information-centre/eu-good-practice-guide.aspx). This
area was selected for survey at this at it is a newly classified area.

Meikle Craigs lies within the Firth of Clyde on the Ayrshire coast, between the towns of
Troon and Ayr. Razor clams are harvested by diving within an area adjacent to the coast
between Meikle Craigs rocks and Bell Rock.

The principal sources of contamination to the fishery area

Diffuse agricultural pollution, urban surface water drainage and human sewage
carried to the sea via Pow Burn and the River Ayr

Combined sewer overflows to sea along the eastern boundary of the production
area and to Pow Burn and the River Ayr

Faecal contamination from gulls and other seabirds, principally at Meikle Craigs
rocks and around Pow Burn.

Contamination is largely carried via the two main watercourses in the area: Pow Burn
and the River Ayr. Although tidal currents are predicted to be relatively slow, surface
currents driven by prevailing southwest winds may increase transport toward the
northeast for distances greater than the 2 km predicted for tidal transport alone.

There was insufficent monitoring history to permit geographical or seasonal assessment
of results or of results against environmental variables.

No changes were recommended to the production area boundaries, however it was
recommended that the representative monitoring zone (RMZ) be expanded to the area
from the mouth of Pow Burn to the car park at the north end of Prestwick and extending
approximately 250 m offshore.
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II. Sampling Plan

Production Area Meikle Craigs
Site Name Meikle Craigs
SIN SA-643-1316-16
Species Razor clams
Type of Fishery Wild

RMZ Boundary

The area bounded by lines
drawn from NS 3354 2800 to NS
3327 2800 to NS 3376 2731 to
NS 3405 2623 to NS 3428 2623
to NS 3428 2631 to NS 3401
2737 and back to NS 3354 2800

Tolerance (m)

Not applicable

Depth (m)

Not applicable

Method of Sampling Dived
Frequen_cy of Monthly
Sampling

Local Authority South Ayrshire
Alilarsee Martin Scott
Sampler(s)

Production Area The area bounded by lines
Boundaries drawn from NS 3292 2883 to NS

3401 2737 to NS 3428 2631 to
NS 3421 2499 to NS 3299 2500
to NS 3224 2828
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lll.  Report
1. General Description

Meikle Craigs is a small rocky outcrop between Troon and Ayr, within the Firth of Clyde in
Ayrshire. It lies within the South Ayrshire council area. The study area lies around this
outcrop.

The coast around Meikle Craigs is densely populated, with the town of Prestwick lying
directly adjacent and the towns of Troon and Ayr lying to the north and south
respectively. Glasgow Prestwick Airport is located 1 km inland from the shore.

Ayr Bay faces westward and is approximately 12 km wide with a depth of less than 20 m
throughout.

A sanitary survey was undertaken on the classified production area at Meikle Craigs on
the basis recommended in the European Union Reference Laboratory publication:
“Microbiological Monitoring of Bivalve Mollusc Harvesting Area Guide to Good Practice:
Technical Application” (http://www.crlcefas.org/gpg.asp). This production area was
selected for survey as it is a newly classified area.
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Meikle Craigs

Figure 1.1 Location of Meikle Craigs
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2. Fishery

Meikle Craigs is a newly classified wild razor clam (Ensis spp.) fishery. The
production area extends approximately 3.8 km along the shore at Prestwick, from
Meikle Craigs rocks at the north end to the just north of Bell Rock at the south end.
Production area details are given in Table 2.1.

Table 2.1 Production area details for Meikle Craigs

Production Site SIN Species Provisional production area
area boundary

The area bounded by lines drawn
Meikle Crai Meikl from NS 3292 2883 to NS 3401
eikle Craigs elkle  |sa 643-1316-16| Razor clam | 2737 to NS 3428 2631 to NS 3421
Annual Craigs 2499 to NS 3299 2500 to NS 3224
2828.

The area has a provisional representative monitoring zone, which is given as the
area encompassed by lines drawn between NS 3370 2776 to NS 3401 2737 to NS
3416 2679 to NS 3406 2677 to NS 3391 2733 to NS 3361 2771.

The area has previously received fast track classifications for three razor clam
harvesting areas in 2013: Meikle Craigs Silver Sands, Meikle Craigs 2 and Meikle
Craigs 3.

The fishery location described in the shoreline survey report is plotted in Figure 2.1.

As the fisheries exploit wild populations, the full extent of the shellfish beds is
uncertain. No comprehensive stock assessments have been conducted. The extent
plotted in Figure 2.1 has been estimated is based on the known preferred substrate
type and depth range for the species, species location information from the national
biodiversity network (http://data.nbn.org.uk/) and seabed substrate information from
the SSMEI Clyde Pilot document entitled “The Process of Developing a Seabed
Habitat Map for the Firth of Clyde” (Tresadern, 2008).
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3. Human Population

Information was obtained from the General Register Office for Scotland (GRO
Scotland) on the population within the census output areas in the vicinity of Meikle
Craigs. The last census was undertaken in 2011. The census output areas

surrounding Meikle Craigs are shown thematically mapped by the 2011 population
densities(people/km?) in Figure 3.1.

] 1 2

kilometres

2011 Census population density
Persons/km2

I 10,000 to 25,000
[ 5.000 to 10,000
] 2.500to 5,000
[] sooto 2500
] 0Oto 500

Other features

‘L Harbour/marina

:ﬁ Caravan park/campsite

+ Airport

r Golf club

Major road

| i AN
© Crown copyright and Database 2014. All rights reserved FSA, Ordnance Survey Licence number
GD100035675. 2011 Population Census Data, General Register Office, Scotland

Figure 3.1 Population map for Meikle Craigs
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Population density is high for the towns of Troon, Prestwick and Ayr and low for the
surrounding census output areas.

The most recent data available are the mid-2012 estimates of population by locality,
obtained from GRO Scotland Estimated population for the main towns adjacent to the
Meikle Craigs fishery are given in Table 3.1.

Table 3.1 Mid-2012 population by locality

Locality Estimated population
Troon 14680
Monkton 930
Prestwick 14750
Ayr 14680

The coastline adjacent to the fishery has numerous golf courses scattered in between
settlements, several caravan parks and campsites and access to most of the
coastline via a road and/or coastal paths that run parallel to the shoreline. The
bathing beaches at Troon, Prestwick and Ayr are popular with families-and
watersports enthusiasts, the latter of which are likely to use the area year round.
Prestwick holiday park located on the near the shore west of Glasgow Airport has
approximately 200 pitches (caravancampingsites.co.uk, 2014). The other two holiday
parks in Prestwick and Ayr have a smaller number of pitches (90 and 120) and are
located further inland (caravancampingsites.co.uk, 2014). There is likely to be
additional holiday accommodation including hostels, hotels, self catering
accommodation and bed and breakfasts in the area.

Transport infrastructure for the area includes Glasgow Prestwick International Airport,
located north east of Prestwick, and a rail line with connections to Glasgow and
Paisley. There is a ferry terminal at Troon which runs a twice daily return service to
Larne in Northern Ireland. Troon Yacht Haven has 400 berths, full visitor facilities and
space ashore for an additional 150 boats (Troon Yacht Haven, 2014). Ayr Harbour is
a smaller commercial port with a resident fishing fleet and some mooring space for
visiting pleasure boats. On the day of the shoreline survey eight boats were observed
moored up in Ayr River and two large bulk carrier merchant ships were observed
moored offshore in the bay.

Due to the developed urban areas and their close to the fishery, there is likely to be
significant impact from contamination associated with human development, including
discharge of sewage and surface water runoff from streets and hard standing. Due to
the number of visitor berths and tourist accommodation and campsites in the area, it
is expected that the population of the area will increase significantly during the
summer holiday months. Impacts from human sources to the water quality of the
shellfish bed are likely to be seasonal, peaking during the summer months when
visitor numbers are higher.
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4. Sewage Discharges

Information on sewage discharges within 7 km around grid reference NS 3373 2500
(on the southern production area boundary) was sought from Scottish Water and the
Scottish Environment Protection Agency (SEPA). Data requested included the name,
location, type, size (in either flow or population equivalent), level of treatment,
sanitary or bacteriological data, spill frequency, discharge destination (to land,
watercourse or sea), any available dispersion or dilution modelling studies, and
whether improvements were in work or planned.

4.1 Community Discharges

The Meadowhead Sewage Network serves the majority of area. The Meadowhead
Sewage Treatment Works is consented to discharge 85782 m®day (dry weather
flow) of secondary treated sewage effluent via an outfall approximately 12 km
northwest of the northern production area boundary for Meikle Craigs. Due to the
distance from the fishery, this discharge is not included in Table 4.1. The network
includes a large number of combined sewer overflows and emergency overflows,
some of which discharge near or within the production area boundary.

Three smaller community systems are also located within the assessment area. All
are located inland and discharge to nearby watercourses. The largest of these,
Annbanks STW, also incorporates a CSO. Details of these are given in Table 4.1.

Table 4.1 Community sewage discharges near Meikle Craigs

No. |Licence number Location brehann e Type Ulsel et PE brechangee
Name Level to
NS 36240 Masonhill . . Annfield
1 | CAR/L/1000653 20255 Crematorium Continuous | Primary 50 Glenn Burn
1-8 Kevoc
Cottages + The
2 | CAR/R/1105533 NS 37358 Old Continuous | Primary 45 U/T of
24154 Ladykirk burn
Schoolhouse,
Ayr
3 | CAR/L/1003418 N§343070435 Annbank STW | Continuous | Secondary | 1200 River Ayr
NS 31849 Pan Rocks PS .
4 | CAR/L/1026135 31564 EO Intermittent - - North Bay
NS 30650 Harbour PS, . . .
5 31220 CSO/EO Intermittent | Not given - Firth of Clyde
St Andrews
6 N2737388104 Caravan Park | Intermittent - - Firth of Clyde
PS CSO/EO
St Andrews .
7 N273841551 1 Caravan Park | Intermittent - - RUE;TJ erl:ng
CAR/L/1026135 EO
Prestwick
8 NS 34191 Esplanade PS | Intermittent - - Firth of Clyde
26819
CsO
NS 35188 Pow Burn PS .
9 26653 EO Intermittent - - Pow Burn
NS 33800 . .
10 24000 Ayr PS, EO Intermittent - - Firth of Clyde
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No. | Licence number Location Diilcahn?(rege Type Trcle_aét\;'r:lant PE Discrtlsrges
11 N2338108508 Shocr:esgoad Intermittent - - Firth of Clyde
12 N§333355675 st?t zgssviltzhocgo Intermittent - - Firth of Clyde
13 | CAR/L/1026135 N§231358491 Georg‘; g’treet Intermittent : : River Ayr
14 N§132475665 HO!F; itf régtcc))rm Intermittent - - River Ayr
15 N§938115813 Grizafn%?(éo Intermittent - - Firth of Clyde

U/T — unnamed tributary

Details of all intermittent discharges are given in Appendix 5.

4.2 Other Consented Discharges — SEPA

SEPA provided information regarding consented discharges within the request area
identified. Consents related to activities such as water abstraction, engineering
works, and businesses such as petrol stations are unlikely to contribute any faecal
input to the area and were therefore excluded from the assessment.

SEPA provided information on 76 sewage discharges from dwellings and businesses.
Details of these consents are given in Appendix 6.

One private septic tank (CAR/R/1051252) with a population equivalent (PE) of 5
discharges to sea approximately 700 m north of the northern end of the production
area. There are several discharges to Pow Burn and its tributaries which flow into
the firth directly adjacent to the production area.

Among the consents provided by SEPA were seven surface water outfalls for
Prestwick Airport discharging to Pow Burn. SEPA also provided information of three
consents for the release of wash water from meat production, including abattoirs and
meat processing plants. Effluent from these all discharge to the community sewerage
network and therefore the locations have not been plotted in Figure 4.1.

Discharge-related Shoreline Survey Observations

Observations of sewage infrastructure made during the shoreline survey are listed in
Table 4.2 and shown in Figure 4.1.
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Table 4.2 Discharge-associated observations made during the shoreline survey

Associated E coli
No.| Date NGR Photograph : Description
(Emm— (cfu/100ml)
Seawater sample taken near square
1 |03/06/2014| NS 31639 30614 - - concrete installation with iron grill at
terminus of outfall pipe. No flow observed.
2 |03/06/2014| NS 32987 29016 - - Concrete pipe flowing.
3 l03/06/2014| NS 33975 27668 ) i Old outflow pipe missing a section, open
onto beach. No flow.
4 |03/06/2014| NS 34395 27870 - - Sewage pumping station
5 [03/06/2014| NS 34520 27669 |  Fig. 17 <1000 | "ipeand inspection box. Pipe s cracked
and effluent coming from crack
6 [03/06/2014| NS 34288 26807 - 6 Esplanade PS CSO
7 |03/06/2014| NS 34486 26829 - - Public CSO.
s l03/06/2014| NS 34537 25416 ) 20 Old iron outflow pipe, running from under
wall to shore.
Outflow from iron pipe appears clean. Pipe
9 |03/06/2014| NS 34061 23935 - 120 downstream of square hole blocked with
sand and appears out of use.
10 |03/06/2014| NS 34058 23936 ) 26 Deliberately cut br_eak iniron ou_tfall pipe
near shore with water flowing.
11 |03/06/2014| NS 34017 23749 ) i Concrete pipe protrudmg fro_m beneath
road with water flowing.
12 |03/06/2014| NS 33751 23167 Fig. 7 i Outfall pipe with storm baffle,_ at Saltpans
Road. No flow from pipe.

Many pipes were recorded along the shoreline surveyed, and several of these
appear to be associated with combined sewer outfalls (CSOs) or emergency outfalls
(EOs) (Nos. 3, 4, 5,6, 7,9, 10 and 12). Many of the pipes recorded were in a poor
condition with some pipes leaking. These could result in unintended release of
sewage effluent or poor dispersal and dilution.

Samples taken from pipe effluent or near their outfalls did not suggest any major
sewage input, however as there was no heavy rain during or prior to the survey it is
unlikely that any CSOs were active at the time.

Summary

The area around Meikle Craigs is served by a community sewage system, final
effluent outfall of which is located over 12 km north of the production area. The only
continuous discharges are small private discharges, and these in the most part are
located inland. However as many consents discharge to watercourses these have the
potential to affect the fishery. All consented discharges from the community sewage
systems are either CSOs or EOs, which have the potential to cause significant
pollution although this would be intermittent in nature.
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List of Acronyms

NGR= National Grid Reference EO Emergency Overflow
PE= Population Equivalent CSO= Combhined Sewer Overflow
WWTW=  Wastewater Treatment Work  U/T Unnamed Tributary
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5. Agriculture

Information on the spatial distribution of animals on land adjacent to or near the fishery
can provide an indication of the potential amount of organic pollution from livestock
entering the shellfish farm areas. Agricultural census data to parish level was requested
from the Scottish Government Rural Environment, Research and Analysis Directorate
(RERAD) for the Dundonald, Symington, Monkton and Prestwick and Ayr parishes.
Reported livestock populations for the parishes in 2013 are listed in Table 5.1. RERAD
withheld data for reasons of confidentiality where the small number of holdings reporting
would have made it possible to discern individual farm data. Any entries which relate to
less than five holdings, or where two or fewer holdings account for 85% or more of the
information, are replaced with an asterisk.

Table 5.1 Livestock numbers in the Dundonald, Symington, Monkton and Prestwick and
Ayr agricultural parishes 2013
Monkton and

Dundonald Symington Prestwick Ayr
50 km? 15 km? 15 km? 49 km®
Holdings | Numbers | Holdings | Numbers | Holdings | Numbers | Holdings | Numbers

Pigs * & * * 0 - * *

Poultry 12 406 * * 0 - * *

Cattle 20 3107 11 3988 * * 16 3658

Sheep 20 1771 * * * * 15 5705
O;:grpr;(;riseess 18 100 5 15 * * 26 165

* data withheld

The livestock census numbers for Dundonald, Symington, Monkton and Prestwick, and
Ayr relate to relatively small parish areas. The Monkton and Prestwick agricultural parish
borders the southern part of the fishery and is largely urban, includes Prestwick Airport,
and has relatively little livestock. Dundonald agricultural parish occupies the remaining
shoreline adjacent to the fishery and has moderate numbers of cattle and sheep in
relation to parish size and also a small number of other horses and ponies. Ayr Parish
lies south of the production area, and whilst urban on its western boundary is largely
agricultural further inland. Farms within this parish similar numbers of cattle and horses
to Dundonald parish but over three times as many sheep. The Symington agricultural
parish, which is located inland, also has moderate numbers of cattle and a small number
of other horses and ponies.

A source of spatially relevant information on livestock population in the area was the
shoreline survey (see Appendix 5) which only relates to the time of the site visit on the 4"
June 2014. Observations made during the survey are dependent upon the viewpoint of
the observer some animals may have been obscured by the terrain. The spatial
distribution of animals observed and noted during the shoreline survey is illustrated in
Figure 5.1.
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During the shoreline survey twelve dairy cattle were observed grazing in a field near the
shoreline. These cattle were the only livestock observed during the shoreline survey.

A review of publicly available aerial images shows that improved pasture is the dominant
land cover type surrounding the urban areas of Troon, Ayr and Prestwick (Bing Maps,
accessed 31/07/2014). The Prestwick Bathing Waters Report (SEPA, 2013) identifies
more than 40 farms within the Prestwick bathing water catchment, the majority of which
are dairy farms with some sheep and beef farms in the upland areas. The report
identified that that watercourses draining the catchment are likely to be affected by run-
off from agricultural activities.

Numbers of sheep are expected to be approximately double during the spring and
summer months when lambs are present. Outside of the urban areas, cattle farming is
the main land use activity and any contributions of faecal contamination from livestock
grazing in the area would potentially affect those shellfish grown in shallower water
closest to the shore. Impacts from livestock would be expected to be high along the
stretches of coastline consisting of improved pasture in-between the urban areas and
near the outlets of watercourses draining agricultural areas.
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6. Wildlife

Wildlife species present in and around the production area will contribute to
background levels of faecal contamination at the fishery, and large concentrations of
animals may constitute significant sources when they are present. Seals (pinnipeds),
whales (cetaceans) and some seabirds may deposit faecal wastes directly into the
sea, whilst birds and mammals present on land will contribute a proportion of any
faecal indicator loading carried in diffuse run-off or watercourses.

Only larger species that are potentially present at or near the fishery and to
contribute significantly to faecal indicator levels there are considered within this
assessment.

Pinnipeds

In the 2013 Special Committee on Seals Report (Special Committee on Seals,
2013), 20 grey seals (Halichoerus grypus) and no common seals (Phoca vitulina)
were observed during August surveys around Meikle Craigs between years 2007
and 2011.

There is reportedly a seal colony on Lady Isle, approximately 4.7 km northwest of the
Meikle Craigs rocks (http://www.ayrshire-birding.orq.uk/2003/07/lady isle/, Accessed
29/08/2014). This information was confirmed by reports from kayakers
http://www.ukriversguidebook.co.uk/forum/viewtopic.php?f=4&t=77207, Accessed
29/08/2014), though no information on the numbers of animals was found. Troon
harbour is also reportedly home to one or two seals (Ayrshire Coastal Path, 2014).
No seals were observed during the shoreline survey.

Cetaceans

Since 2009 there have been a number of cetacean sightings reported off the
Ayrshire coastline, which have included two Minke whales, a Kkiller whale, a
bottlenose dolphin and a harbour porpoise (Hebridean Whale and Dolphin Trust,
2014). Anecdotal accounts suggest harbour porpoises can be observed from the
Ayrshire coastline (Contours Walking Holidays, 2014). One report was found of a
Minke Whale sighted near Lady Isle, however no specific information was found on
the presence of these animals further inshore near Meikle Craigs
(http://www.ukriversguidebook.co.uk/forum/viewtopic.php?f=4&t=77207). It is likely
that the shallow water depths found in and around the production area would restrict
access to only the smaller species. No cetaceans were observed during the
shoreline survey.
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Birds

Seabird data was downloaded from the collated JNCC dataset from the website
(JNCC, 2014) in March 2014. The dataset was then manipulated to show the most
recent data where repetitions of counts were present. The sources of this data are
varied, with some recorded as unknown or estimated, whilst some come from
reliable detailed surveys such as those carried out for the Seabird 2000 report by
Mitchell et al., (2004). Data applicable for the 5 km area around the fishery are listed
in Table 6.1.

Table 6.1 Seabird 2000 counts within 5 km of Meikle Craigs

Common name SIS Count Method _Es_t|mated*
name individuals
European shag Phal_acroct_)rax 178 Occupied nests 356
aristotelis
Great Cormorant Phalgg:ggorax 198 Occupied nests 396

Occupied nests,

Herring Gull Larus 1644 Occupied 3288
argentatus :

territory

Great Blgilfl'BaCked Larus marinus| 200 Occupied nests 400

Occupied nests,

Lesser B?SIIT-Backed Larus fuscus | 1311 Occupied 2622

territory
Black Guillemot Cepphus 72 Individuals on 72
grylle sea

*Counts have been adjusted where the method used was occupied nests/territory to reflect the
probable number of individual birds (i.e. counts of nests were doubled)

The largest concentration of seabirds in the assessment area is found at Lady Isle,
approximately 4.7 km northwest of Meikle Craigs rocks, where over 3000 birds were
recorded during the Seabird 2000 survey. Relatively large nesting colonies of
herring gulls and lesser black backed gulls are found on rooftops in Ayr town centre
as well as further inland at Heathfield sawmills. These birds typically breed between
April and June. Contamination impacts from these birds would be expected to be
higher during the summer months when they are present on and near nests near the
fishery and when any rainfall is likely to wash accumulated guano from around the
nest sites into land runoff.

Meikle Craigs rocks are reported to host large numbers of breeding gulls, cormorants
and shags, and also moulting eider ducks. In Scotland, Eider ducks moult during
July and August and are flightless (and therefore less mobile) for approximately 3
weeks (Galbraith, 1992). Significant numbers of wading birds and wildfowl are
reported to use the southern end of the Prestwick bathing beach (SEPA, 2013).
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Significant numbers of gulls, cormorants, and shags nest on Lady Isle, a private
island 4.8 km northwest of Meikle Craigs rocks (http://www.ayrshire-
birding.org.uk/2003/06/ringing_on_lady isle/, Accessed 28/8/2014). Large numbers
of eider ducks are also reported to gather at the island to moult. Birds were the
predominant wildlife observed during the shoreline survey. The most abundant were
gulls, which were noted in exceptionally high numbers at the mouth of Pow Burn
adjacent to the fishery and just to the south of that location. Other seabird species
noted included a cormorant and a common gull. Swans and eider ducks with
goslings were also noted, with small numbers of wagtails, rock pipits, rooks, carrion
crows and starlings also present.

Otters

The Eurasian otter (Lutra lutra) is noted as being predominantly located on largely
uninhabited areas of coastline. However the Ayrshire coast is anecdotally reported
as being a good place to see otters (Contours Walking Holidays, 2014). During the
shoreline survey, a potential otter sprat was noted along the River Ayr, though it was
unclear whether it was from an otter or a dog.

Deer

Deer are likely to be present on open land adjacent to the fishery, particularly along
the northern half of the production area, where there is a golf course. In 2013, a
passenger aircraft was delayed landing at Prestwick airport due to a deer on the
runway (http://news.stv.tv/west-central/221476-ryanair-plane-stopped-after-deer-
seen-on-prestwick-airport-runway/).  Although no information was found on deer
populations in the area, given the amount of open space along the northern shore of
the fishery and the reported sighting of deer on the airport, it is likely that deer are
present at or near the shoreline as well as in the wider area. Deer faeces may be
deposited directly on or adjacent to the shoreline, and is also likely to contribute to
faecal indicator loadings carried in local watercourses.

Dogs

Dog walking is common along much of the shoreline and pedestrian esplanade. Dog
litter signs reminding owners to pick up after their dog were present and bins were
provided in carparks and along the esplanade. A total of 21 dogs were being walked
along the shoreline at the time of the survey, with dog waste noted in the sand dunes
during the survey.

Overall

Gulls are anticipated to be significant contamination sources to the Meikle Craigs
fishery. The presence of large numbers of gulls on the shore near Pow Burn
suggests they may use this area in particular to bathe. Gulls and eider ducks present
around Meikle Craigs rocks are likely to pose a direct source to the northern end of
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the production area. Dogs may also be a potential source of contamination, as the
area is popular with dog walkers. Other species such as seals, cetaceans and otters
may contribute to background levels of contamination, though the impact of these is
largely unpredictable in terms of location and timing.
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7. Land Cover

The predominant land cover types adjacent to Meikle Craigs are improved
grassland, built up areas, and arable and horticultural land. There are also scattered
small areas of woodland, dwarf shrub heath, neutral grassland and rough grassland.
The areas identified as improved grassland correspond with the locations of the
many golf courses and also the area upon which dairy cattle were observed grazing.
The built up areas shown represent the towns of Troon and Prestwick and Ayr. The
Land Cover Map 2007 data for the area is shown in Figure 7.1.

Faecal indicator organism export coefficients for faecal coliform bacteria have been
found to be approximately 1.2 — 2.8x10° cfu km™ hr for urban catchment areas,
approximately 8.3x10°cfu km?hr' for areas of improved grassland and
approximately 2.5x10° cfu km™ hr' for rough grazing (Kay, et al., 2008a). The
contributions from all land cover types would be expected to increase significantly
after rainfall events, however this effect would be particularly marked from improved
grassland areas (roughly 1000-fold) (Kay, et al., 2008a).

The highest potential contribution of contaminated run-off to the Meikle Craigs
shellfish bed is from the suburban/urban areas of Troon and Prestwck and Ayr and
the areas of improved grassland located along the shoreline. The potential
contribution of contaminated run-off to the shellfish farm would be high along the
entire stretch of the bay. Areas utilised for rough grazing would be expected to
contribute significantly to faecal contaminant loading carried in watercourses and
overland flow draining the area during rainfall.
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8. Watercourses

The Ayr, Mainholm gauging station is located on the River Ayr approximately 4 km
upstream from the mouth of the river. Flow data was provided for the period 1976-
2014, with mean measured flow at 15.976 m®s and a base flow index of 0.3 m*/s
(NERC Centre for Ecology and Hydrology, 2014). The flow duration curve is
displayed in Figure 8.1. The x-axis graph shows the percentage of time for which the
flows on the left-hand y-axis are exceeded. The Q50 value, the flow which is
exceeded for 50% of the time, on an annual basis, is given as 7.136 m®/s (this
corresponds to 616550.40 m®/d). The flows are markedly higher in winter (blue line)
than in summer (red line).
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Key: Black line - annual; blue line - December to March; red line - June to September.

Figure 8.1 Flow duration curve for Ayr, Courtesy of UK NRFA, 2014

Spot measurements of flow and microbial content were obtained during the shoreline
survey conducted on the 3™ and 4" June 2014. The weather was dry in the 48hrs
prior to the survey with some light rain in the early hours of the 3™ and the 4" prior to
the shoreline surveys. The watercourses listed in Table 8.1 are those recorded
during the shoreline survey. Two watercourses and four flowing land drainage pipes
were observed and locations and loadings are mapped in Figure 8.1. Loadings were
estimated based on the spot measurements and microbiological test results. Whilst
caution should be exercised in interpreting these results as they are only single
samples and results would be expected to vary depending on conditions, these are
the only such results that can be related to other conditions observed during the
shoreline survey and are therefore useful in estimating the potential contribution from
these watercourses.
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Table 8.1 Watercourses recorded at Meikle Craigs

No.| Eastings | Northings Description V\?rg;h D(erg;h Flow (m3/d) cLoci?gggdg.)
1 234061 623935 Pipe — land drainage 0.5 0.08 971 1.2 x10°
2 234017 623750 Pipe — land drainage 0.25 0.02 938 9.4 x10"°
3 233700 622182 Ayr River* 4.6 0.83** 41234** 1.9 x10™
4 232615 629816 Pipe — land drainage 0.56 0.6 4355 4.4 x10"
S | 234475 | 627681 Pow Burn 114 | 014 21277 1.2 x10™
6| 234518 | 627676 Pipe — land drainage 0.25 0.1 1791 1.8 x10"°

*Measured at low tide **Average taken from two measurements

The River Ayr represents the largest watercourse discharging onto the shellfish bed.
The National River Flow Archive Q50 value obtained from the hydrological data
series is significantly higher than the measured estimated flow recorded during the
shoreline survey, this is likely to be due to a number of factors, including the dry
weather conditions, the state of tide and surveying restrictions on the day of the
shoreline survey. If the flow was taken as the Q50 value, the estimated loading
would be 2.9 x 10*? . SEPA have identified the River Ayr as being of moderate
status and impacted by diffuse source pollution, sewage disposal, urban wastewater
runoff, and livestock farming (SEPA, 2009).

Pow Burn was roughly half the size of the River Ayr in terms of flow as recorded
during the shoreline survey, however it is likely to be many times smaller than that
normally expected for the river. Pow Burn is reported by SEPA to be of poor status
and impacted by diffuse source pollution from livestock farming, urban and airport
surface water runoff, sewage disposal, mining and coal quarrying (SEPA, 2009).
The burn discharges to the centre of the bay adjacent to the fishery.

Two of the land drainage pipes discharge adjacent to the shellfish bed north of the
River Ayr and had moderate estimated loadings at the time of shoreline survey.
Another drainage pipe discharges into Pow Burn, contributing to the high estimated
loading of the burn, which flows into the centre of the bay. The fourth drainage pipe
discharges onto the shoreline west of Troon and also had a high estimated loading.

Overall, freshwater inputs are expected to provide moderate to high levels of
contamination to the Meikle Craigs shellfish bed, with the highest impact expected in
the areas of fishery closest to the mouth of Pow Burn and also at the locations
where the surface water drainage pipes discharge. Although the highest potential
contribution will come from the River Ayr, it lies approximately 2km south of the
southern production area boundary.
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9. Meteorological Data

The nearest weather station for which a near complete rainfall data set was available
is located at Prestwick; Gannet, situated approximately 4.5 km east of the production
area. Rainfall data was available for January 2008 — December 2013 with data
missing from 21/11/2008-24/11/2008 and 20/08/2012-22/08/2012. The nearest wind
station is also situated Prestwick. Conditions may differ between this station and the
fisheries due to the distances between them. However, this data is still shown as it
can be useful in identifying seasonal variation in wind patterns.

Data for these stations was purchased from the Meteorological Office. Unless
otherwise identified, the content of this section (e.g. graphs) is based on further
analysis of this data undertaken by Cefas. This section aims to describe the local
rain and wind patterns in the context of the bacterial quality of shellfish at Meikle
Craigs.

9.1 Rainfall

High rainfall and storm events are commonly associated with increased faecal
contamination of coastal waters through surface water run-off from land where
livestock or other animals are present, and through sewer and waste water treatment
plant overflows (Mallin, et al., 2001; Lee & Morgan, 2003). The box and whisker plots
in Figures 9.1 and 9.2, present a summary of the distribution of individual daily
rainfall values by year and by month. The grey box represents the middle 50% of the
observations, with the median at the midline. The whiskers extend to the largest or
smallest observations up to 1.5 times the box height above or below the box.
Individual observations falling outside the box and whiskers are represented by the
symbol *.
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Daily rainfall values varied from year to year, with 2010 being the driest year
(739 mm). The wettest year was 2011 (1228 mm). Rainfall values over 30 mm/d
occurred in most years.
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Figure 9.2 Box plot of daily rainfall values by month at Prestwick; Gannet (2008 —
2013)
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Total monthly rainfall values were higher during the autumn and winter. Rainfall was
highest in October (810 mm and lowest in April (304 mm). Rainfall values exceeding
30 mm/d were seen in July, August, October, and December.

For the period considered here (2008 — 2013) 55 % of days received daily rainfall of
less than 1 mm and 7 % of days received daily rainfall of over 10 mm.

It is therefore expected that run-off due to rainfall will be higher during the autumn
and winter months. However, extreme rainfall events leading to episodes of high
runoff can occur in most months and when these occur during generally drier periods
in late spring and summer, they are likely to carry higher loadings of faecal material
that has accumulated on pastures when greater numbers of livestock were present.

9.2 Wind

Wind data was collected from Prestwick Gannett and summarised in seasonal wind

roses in Figure 9.3 and annually in Figure 9.4.
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Figure 9.3 Seasonal wind roses for Prestwick; Gannet
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Figure 9.4 Annual wind rose for Prestwick; Gannet

Overall the winds predominantly came from west south west. The strongest winds
also tended to come to from this direction. Seasonally, the strongest winds occurred
during the winter.

Wind is an important factor in the spread of contamination as it has the ability to
drive surface water at about (3%) of the wind speed (Brown, 1991) so a gale force
wind (34 knots or 17.2 m/s) would drive a surface water current of about 1 knot or
0.5 m/s. Therefore strong winds can significantly alter the pattern of surface currents.
Strong winds also have the potential to affect tide height depending on wind direction
and local hydrodynamics of the site. A strong wind combined with a spring tide may
result in higher than usual tides, which will carry any accumulated faecal matter at
and above the normal high water mark into the production area.
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10. Classification Information

Parts of the wider Meikle Craigs fishery have been classified under the FSAS fast
track system between 2012 and 2014. These areas were:

Table 10.1 Fast track classifications at Meikle Craigs

SIN Name Location Fast tracked in year

SA-626-1234-16 Silver Sands North end of 2012-2013
production area

Centre part of

production area 2013

SA-639-1291-16 Meikle Craigs 2

SA-651-1374-16 Meikle Craigs 3 Southern end of 2013
production area

Under the fast track system, areas are given a seasonal B classification for 4 months
on the basis of a preliminary risk assessment and a set of four, weekly samples.

If any of the official control samples leading up to classification return a result >4600
E. coli MPN/100 g (‘class C’), the area will be deemed unsuitable for fast track
classification.

Meikle Craigs 3 was declassified upon receipt of a class C result from a sample
collected on 29 July 2013.

An application for standard classification was submitted under the production area

name Meikle Craigs Annual and the area has been awarded a B classification for the
period August 2013 to March 2014.
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11. Historical E. coli Data

11.1 Validation of historical data

Results for all samples assigned against Meikle Craigs, Meikle Craigs 2, Meikle
Craigs 3 and Meikle Craigs Annual production areas for the period 01/01/2009 to the
19/06/2014 were extracted from the FSAS database and validated according to the
criteria described in the standard protocol for validation of historical E. coli data. The
data was extracted from the database on 19/06/2014. All E. coli results were
reported as most probable number (MPN) per 100 g of shellfish flesh and
intravalvular fluid.

All sample results reported as <18/<20 were reassigned a value of 10 E. coli
MPN/100 g for the purposes of statistical evaluation and graphical representation.

All samples assigned to all four production areas were recorded as valid, were
received within 48 hours of collection and had box temperatures of <8°C. All five
samples assigned to Meikle Craigs 3 and two samples assigned to Meikle Craigs 2
plotted >100 m outside the production area and have been omitted from further
analysis in this report.
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11.2

Sampling and results summaries of individual production areas are listed in Table
11.1, alongside a collated sampling and results summary for the Meikle Craigs
fishery. Further sample analysis will consider sample results as a combined Meikle

Craigs fishery.

Summary of microbiological results

Table 11.1 Summary of historical sampling and results

Sampling Summary

. Meikle Meikle Mel!de Meikle Craigs
Production area . . Craigs X
Craigs Craigs 2 Combined
Annual
. . . Silver Sands,
Site Sszill;llgg Cl\:l;'k;ez ggrlg Meikle Craigs 2,
9 9 Meikle Craigs
Species Razor clams
SA-626- | SA-630- SA643- | >/626-1234-16,
SIN 1234-16 1291-16 1316-16 SA639-1291-16 &
SA-643-1316-16
NS 3424
Location Unverified Various 2638 and NS Various
3430 2637
Total no of samples 9 5 11 25
No. 2012 7 0 0 7
No. 2013 2 5 5 12
No. 2014 0 0 6 6
Results Summary
Minimum <20 <20 <20 <20
Maximum 330 3500 230 3500
Median <20 <20 <20 <20
Geometric mean - - 23 32
90 percentile - - - 330
95 percentile - - - 2550
No. exceeding 230/100g 2 1 0 3 (12%)
No. exceeding 1000/100g 0 1 0 1 (4%)
No. exceeding 4600/100g 0 0 0 0
No. exceeding 18000/100g 0 0 0 0

Sampling has been uneven across sites at Meikle Craigs, owing to the various fast
track licences held for the area since 2012. The highest sample results were taken
during fast track sampling at Silver Sands (2012) and at Meikle Craigs 2 (first half of
2013). It should also be noted that one result >4600 E. coli MPN/100g was obtained
from fast track sampling at Meikle Craigs 3, at the southern end of the production
area, however as the reported grid reference was over 100 m from the production

area boundary it was excluded from analysis.
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11.3 Overall geographical pattern of results

The geographical locations of all sample results assigned to Meikle Craigs are
mapped thematically in Figure 11.1. Eleven samples had unverified NGRs and are
therefore not included in the following geographical analysis. These include all nine
of the Silver Sands samples and two samples from Melkle Cralgs 2.
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Figure 11.1 Map of reported sampling locations for razor clams at Meikle Craigs
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The majority of samples (n=12) have been taken from a location approximately 400-
450 m southeast of the RMZ, where the highest result was also taken. Two samples
plotted west of the RMZ; one at 176 m southwest and the other 65 m west of the
RMZ.

114 Overall temporal pattern of results

A scatterplot of E. coli results against date for the combined dataset for Meikle
Craigs is presented in Figure 11.2. The dataset is fitted with a lowess trend line.
Lowess trendlines allow for locally weighted regression scatter plot smoothing. At
each point in the dataset an estimated value is fitted to a subset of the data, using
weighted least squares. The approach gives more weight to points near to the x-
value where the estimate is being made and less weight to points further away. In
terms of the monitoring data, this means that any point on the lowess line is
influenced more by the data close to it (in time) and less by the data further away. A
trend line helps to highlight any apparent underlying trends or cycles.
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Figure 11.2 Scatterplot of E. coli results by collection date for Meikle Craigs combined
dataset, fitted with a lowess line

There has been an absence of sample results >230 E. coli MPN/100 g since May
2013, following the highest reported sample result of 3500 E. coli MPN/100 g.
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115 Seasonal pattern of results

Season dictates not only weather patterns and water temperature, but livestock
numbers and movements, presence of wild animals and patterns in human
distribution. All of these can affect levels of microbial contamination, causing
seasonal patterns in results. A scatterplot of E. coli results by month, overlaid by a
lowess line to highlight trends for Meikle Craig results is displayed in Figure 11.3.
Jittering was applied at 0.02 (x-axis) and 0.001 (y-axis) respectively.
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Figure 11.3 Scatterplot of E. coli results by month at Meikle Craigs, fitted with a lowess line

Uneven sampling between months has occurred with no samples taken in July and
only one taken in June and August, compared to four samples taken in September.
The lowess line peak in October is due to an absence of results <20 E. coli

MPN/100g.

There were too few results to support further analysis by season.

11.6 Analysis of results against environmental factors

There were insufficient results to support further analysis against environmental
factors.
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11.7 Evaluation of results over 230 E. coli MPN/100 g

Three razor clam samples from Meikle Craigs had results >230 E. coli MPN/100 g
and are listed below in Table 11.2.

Table 11.2 Meikle Craigs historic E. coli sampling results over 230 E. coli MPN/100g

Area Collection Date = cel] Location
(MPN/100g)
Silver Sands 06/11/2012 330 unverified
Silver Sands 14/01/2013 330 unverified
Meikle Craigs 2 28/05/2013 3500 NS 3430 2637

The three highest sample results were taken in November 2012, January and May
2013. The highest sample result of 3500 E. coli MPN/100 g was the only sample to
have a verified sample location and was taken approximately 40 m outside the
southern extent of the production area. The other two samples were reported against
the fast track area at the northern end of the fishery, however without geographic
reference data it is not possible to verify where the samples were taken.

11.8 Summary and conclusions

Uneven sampling frequency during several fast track applications makes it difficult to
assess temporal trends in sampling results. Overall there has been an absence of
elevated results (>230 E. coli MPN/100 g) since May 2013, when the highest sample
result was reported at 3500 E. coli MPN/100 g. Highest results were from samples
taken in January, May and November.

Geographical analysis was also restricted owing to a number of samples lacking
verified sampling locations. The majority of samples for which geographic references
had been provided were reported to have been taken from the shoreline at
Prestwick, approximately 400-450 m southeast of the RMZ.
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12. Designated Waters Data
Shellfish Growing Waters

The wild razor clam fishery at Meikle Craigs does not lie within a designated shellfish
growing water.

Bathing Waters

There are 4 designated bathing waters in the area. Prestwick bathing water lies
adjacent to the production area, with a monitoring point approximately mid-way along
its length The Troon (South Beach) bathing water extends along the beach from
Troon to Black Rocks, north of the production area, with a monitoring point at the
northern end of the area.. Ayr (South Beach) bathing water lies south of Meikle
Craigs production area and runs from the River Ayr south to the River Doon with a
monitoring point at the northern end of the designated area. The Heads of Ayr
bathing water is located southwest of Ayr (South Beach), approximately 8 km from
the Meikle Craigs fishery. The compliance history since 2007 is shown in Table
12.1. Compliance in these years has been assessed against the stricter EU bathing
waters directive (Directive 2006/7/EC).

Bathing waters boundaries and location of monitoring points are shown in Figure
12.1.

Troon (South Beach) bathing water report identified that there were no significant
pollutions inputs to this designated area under normal conditions (SEPA, 2013). In
2009, SEPA used DNA tracing techniques to identify whether sources of faecal
pollution to bathing waters were human or animal. Results indicated the ruminant
(animal) sources in the River Ayr were likely to be contributing factor at times, in
affecting the bathing water quality at Prestwick(SEPA, 2013). The Heads of Ayr and
Ayr (South Beach) bathing water reports identified that the principle sources of short
term pollution to the designated areas were considered to be surface water urban
drainage, agricultural runoff and combined sewer overflows.

Meikle Craigs Sanitary Survey Report V1.0 27/10/2014 Page 35 of 63



Table 12.1. Compliance history at Meikle Craigs designated bathing waters

Year
Bathing Water 2007 2008 2009 2010 2011 2012 2013
Troon (South Beach) Pass-G | Pass-M | Pass-M | Pass-M | Pass-M | Pass-M | Pass-M
Prestwick Falil Pass-M | Pass-M | Pass-M | Pass-M | Pass-M | Pass-M
Ayr (South Beach) Fail Pass-M | Pass-M Fall Pass-M | Pass-M | Pass-M
Heads of Ayr NA Pass-M Fail Fail Pass-M Fail Pass-M

Notes: Pass-G: Indicates sample meets EC Guideline Standards

Pass-M: Indicates sample meets the EC Mandatory Standards

Fail: Fail of Directive’s Standards
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13. Hydrographic Assessment

13.1 Introduction
13.1.1 The Study Area

The region under assessment is within an area defined as the Clyde Sea. The Clyde
Sea is defined as the marine tidal inlet which encompasses the Firth of Clyde and
the Clyde Estuary and the sea lochs to the north of the Firth and Loch Ryan to the
south (Scottish Government, 2012). The Firth of Clyde is the body of water in the
southern part of the Clyde Sea that forms the seaward boundary with the North
Channel which is the deep water passage between Scotland and Northern Ireland.
The Clyde Estuary refers to the area of water of the Clyde River particularly where it
exits into the northern part of the Firth of Clyde.

The assessment area for Meikle Craigs comprises a substantial portion of the Firth
of Clyde, stretching between Farland Head and Heads of Ayr on the eastern
boundary, and between Sannox and Dippen Head on the Isle of Arran in the west.
Meikle Craigs itself lies 2.5 kms south of Troon in Ayrshire.

The assessment area encompasses a large part of the Firth of Clyde, which is
considered to be an extensive fjordic system (Edwards, et al., 1986). It is shown in
Figure 13.1 with the assessment area demarcated by the red line. The eastern
boundary comprises of a series of sandy bays. This is in sharp contrast to the
mountainous terrain of the Isle of Arran.
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Figure 13.1 Extent of the hydrographic study area

The Firth of Clyde Forum has developed a Marine Spatial Plan and a Strategic
Environmental Assessment for the Firth of Clyde to guide management of the Firth of
Clyde and to enable sustainable use of the marine environment (SSMEI, 2010). The
coastline of the Isle of Arran between Brodick and the northern boundary of the
assessment area has been designated as a National Scenic Area, and Sites of
Special Scientific Interest are found along the coastline at Ardrossan and at South
Sands adjacent to Meikle Craigs (Scottish Natural Heritage, n.d.).

Coordinates for Meikle Craigs:

55.52229°N 004.6565°W
OS NS 324286

13.2 Bathymetry and Hydrodynamics

13.2.1 Bathymetry

Figure 13.2 shows the bathymetry of Meikle Craigs and the wider assessment area
of the Firth of Clyde. The Firth of Clyde is a wide and deep coastal embayment.
Between the Isle of Arran and the Ayrshire coast, the Firth contains a large basin
called the Arran Basin. The Firth has an area of 3680 km? (Muller, et al., 1995) and a
volume of 1 x 10* m® (Dooley, 1979). There are no sills within the assessment area.
Bathymetry is deepest in the middle portion of the assessment reaching depths of
over 100 m in a channel to the east of the Isle of Arran. Bathymetry slopes
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downwards more steeply from the western side of the assessment area to the
central deep channel than from the eastern side. The assessment area has a
maximum charted depth of 172 m, in the vicinity of a disused explosives dumping
ground. This area is also known as the ‘Arran Deep’ (Edwards, et al., 1986).
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Figure 13.2 Admiralty chart (2724, Edition 3 year 1979) extract for the Firth of Clyde.
Locations of ADCPs and weather stations within assessment area are shown.

There are extensive shallow intertidal and sandy beach areas along the eastern side
of the assessment area including Irvine Bay and the beaches at Prestwick and Ayr.

13.2.2 Tides

Data on tidal information is provided based on tidal characteristics determined from
the site. Standard tidal data for Troon, centred around the survey date of 2™ June
2014, are shown in Figure 13.3.

Tidal predictions for Troon indicate that in this region the tidal characteristics are
semi-diurnal, with a well-developed spring-neap cycle.
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Figure 13.3 Two week tidal curve for Troon.

Tidal heights in Troon, data from Poltips3 [www.pol.ac.uk/appl/poltips3]:

Mean High Water Springs = 3.2 m
Mean Low Water Springs = 0.3 m
Mean High Water Neaps =2.6 m
Mean Low Water Neaps = 1.0 m

This gives an approximate tidal volume of water within the assessment area during
each tidal cycle of:

Springs: 2.11 x 10° m®
Neaps: 1.17 x 10° m*
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13.2.3 Tidal Streams and Currents

Tidal currents in the Firth of Clyde are typically weak in the deep water and are
generally < 0.2 m/s in magnitude for most of the year (Edwards, et al., 1986; Lewis,
1986; Simpson & Rippeth, 1993). Tidal currents are weak due to the attenuation of
the tide as it propagates from the North Channel and crosses the broad, shallow sill
at the entrance to the Clyde Sea (Edwards, et al., 1986). Further, rotational effects
due to Coriolis forces can be important in this relatively wide fjord.

There is one published tidal diamond within the assessment area in the centre of the
Firth of Clyde, just east of Holy Island on the Isle of Arran. A further published tidal
diamond is found just to the south of the assessment area between Pladda, a small
island off the southern end of Arran, and Turnberry Point on the mainland. The
following statements are derived from these data, though it must be remembered
that data at tidal diamonds may only be relatively crude indications of flow
characteristics derived from short current records (e.g. Bell and Carlin 1998).

East of Holy Island, the flow is aligned northeast-southwest, with flood tides
generally oriented northeast, and ebb flows southwest. The maximum rates are 0.3
knots (0.15 m s™) at springs and 0.2 knots (0.10 m s™) at neaps. There will be
variations to these values across the assessment area in the vicinity of bays and
headlands.

The maximum cumulative transport that might be expected during each phase of the
tide at the centre of the assessment area is around 2 km.

South of the assessment area, to the southeast of the Isle of Arran flow rates are
stronger, with maximum speeds of 0.6 knots (0.31 m s™) at springs, and 0.4 knots
(0.21 m s at neaps. These flows are oriented in a northerly direction on the flood
tide, and in a south westerly direction on the ebb tide.

The maximum cumulative transport that might be expected during each phase of the
tide south of the assessment area is 4.3 km.

In general, residual flows in the Firth of Clyde are related to distribution of freshwater
over the area further enhanced by any large-scale wind forcing (Lewis, 1986). Due to
the rather persistent stratification, there is typically a two layer flow with residuals in
the upper layer being mainly southward with a magnitude of ~0.01 m/s (Midgley, et
al., 2001).

A residual flow in the study area has been estimated using the tidal diamond data
from the tidal diamond east of Holy Island. The tidal diamond provides a drift rate
and direction for each hour of the tide. By summing the vectors for both spring flow
and neap flow it is possible to calculate the residual flow, or net flow, over a tidal
cycle. The residual speed was found to be 0.18 m s™ oriented in a south easterly
direction at 109°. However, this is probably not representative of the wider area.
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A north-westerly residual flow is also reproduced in the area of Meikle Craigs using a
3D model covering the North Channel and Clyde Sea giving a depth mean flow
speed of around 0.02 m/s (Davies & Hall, 2000). This flow pattern and rate is
enhanced during SW winds such that a cyclonic gyre (anti-clockwise) is set up within
the assessment area.

Further information on the circulation in the assessment area and the broader Firth
of Clyde is given in the literature. The assessment area lies south of the inner, fjordic
Clyde Estuary, but to the north of the Great Plateau which is found south of the Isle
of Arran. Year-round stratification is common, punctuated by periods of wind-driven
vertical mixing in the late autumn (Edwards, et al., 1986; Rippeth, et al., 1995;
Matthews, et al., 1999). There is proposed to be a general residual circulation
around the Isle of Arran in a clockwise direction, at speeds of 1-2 cm s™, while
surface water currents are often reflective of weather conditions, and may be
complemented by a subsurface counterflow. Matthews et al. (1999) suggest that a
strong north-westerly signal in deep water flow in the Arran Deep could be part of a
deep counter-circulation around Arran which is enhanced or induced by the wind.
This counter-flow eased when wind stress decreased.

A further study by Lewis et al. (1986) focussed on Irvine Bay, found in the eastern
part of the assessment area. Once again, currents were deemed to be highly
susceptible to wind forcing, and longshore drift was estimated to be approximately 5
cm s in a north westerly direction. Inshore waters in Irvine bay were determined to
be influenced by brackish water outflow from the Irvine-Garnock Estuary. The
authors were also able to estimate longitudinal and transverse dispersion coefficients
for the bay, at 2.17 m? s and 0.25 m? s, respectively.

Current meter data were available from SEPA at one specified sites within the
assessment area at Lamlash Bay, Arran, shown in Figure 13.4.

The survey spanned a period of fifteen days, focussing on a half-lunar period in
order to capture a spring-neap cycle: 30" March 2006 to 14™ April 2006 (Marine
Harvest, 2006) collected at Lamlash, 55°31.062N, 5°05.872W, are summarised in
Table 13.1. The average water depth recorded for the duration of the survey was
40.4 m.
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Figure 13.4 Map showing the Meikle Craigs assessment area and Lamlash ADCP
sample sites (inset) within the assessment area.

The expected flood and residual current distances and directions are shown for the
tidal diamond found within the assessment area. At the Lamlash ADCP site, using
the surface principal current amplitude and residual current velocities and the
assumption of a uniform sinusoidal tide, the cumulative transport distance and
direction that might be expected during each phase of the tide is shown above.

Mean current speeds suggest that there is a slight gradient in flow between the sub-
surface and the sea bed, with speed decreasing with increasing depth. The strongest
currents at this site are most frequently characterised by flows along a south-easterly
— north-westerly axis. Residual current directions fall within a similar range as
principal current directions, while residual current speeds were greater at the surface
than at the seabed. No distinct pattern was observed in tidal flows across the spring-
neap cycle.
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A weather station was also deployed during the Lamlash survey. Average wind
speeds varied between approximately 0.77 m s* and 1.54 m s?, and reached a
maximum of 2.98 m s*. Most frequently, winds came from an easterly to north
easterly direction.

In general, the current meter data from Lamlash suggests that that particular site is
moderately flushed. However, the assessment area is substantially larger and more
open in nature than the Lamlash ADCP site, so it is not appropriate to translate
results from Lamlash to the wider area.

Table 13.1 Lamlash current data measured in 2006

Mean Speed 0.068 0.069 0.077
(ms”)
Maximum Speed (ms™) 0.251 0.249 0.334
Principal Axis Amp & Dir
(ms™) & (°M) 0.066 (145.0) 0.057 (124.8) 0.048 (127.4)
Residual speed (ms'l) 0.025 0.027 0.042
Residual direction (°M) 120.3 167.04 144.48

Using the surface principal current and assuming a uniform sinusoidal tide, the
cumulative transport that might be expected during each phase of the tide
(approximately 6 hours) has been estimated for the Lamlash site as 0.66 km (based
on a surface principal current amplitude of 0.048 m/s). No distinction is made here
for springs and neaps.

Dispersion is an important property of a water body with respect to redistribution of
contaminants over time. Dispersion coefficients have been estimated for Irvine Bay,
north of Troon, and could provide insight into likely dispersion at Meikle Craigs.
Lewis (1986) estimated the longitudinal dispersion coefficient for Irvine Bay to be
2.17 m? s and the transverse dispersion coefficient to be 0.25 m? s™.

Dispersion of surface contaminants may be enhanced by wave energy in the
assessment area, particularly given the open aspect at both northern and southern
area boundaries. Sources of wave energy are from both short period waves
generated within the assessment area itself and longer period swells originating from
the waters to the south which are open to the Irish Sea.

13.2.4 River/Freshwater Inflow

Substantial freshwater inflow into the Firth of Clyde comes from a variety of sources,
including several major lochs and rivers found to the north of the assessment area.
Within the assessment area, major sources of freshwater inflow are found on the
eastern shore, and include the Rivers Garnock, Lugton, and Ayr. Comparatively little
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freshwater flows into the assessment area from catchments on the Isle of Arran
(Poodle, 1986).

The Firth of Clyde is described as a ROFI (Region of Freshwater Influence) and has
a mean annual salinity of between 32.5 and 32.8 (Edwards, et al., 1986)with the
fresher areas being within the Inner Firth and the salinity gradually increasing
towards the North Channel (S = 34).

The mean annual run off for the Clyde Sea is typically 300 m%s with a large
seasonal variation of + 200 m*s (Midgley, et al., 2001). Other estimates of annual
run off for the region are 60 — 700 m* s (Poodle, 1986).

The Clyde Estuary to the north is the source of two thirds of the freshwater input into
the Firth (Edwards, et al., 1986). In the year August 1989 — July 1990 it provided
4390 x 10° m® of freshwater into the Firth and, combined with the freshwater input
from the rivers Ayrshire, Arran and the sea loch system which amounted to 1880 x
10° m?, this gives a total input of freshwater into the Firth of Clyde of 6270 x 10° m®
(Muller, et al., 1995). In the same period, the total rainfall over the Firth of Clyde was
approximately 5190 x 10° m® This was calculated from the average daily rainfall
measurements collected from three gauging stations at Rothesay, Carskiey and
Doonholm.

Freshwater inflow from the Ayrshire catchment area is estimated to represent 15% of
the freshwater input into the Clyde Sea at 51.0 m*® s™, while freshwater input from
Arran represents 7% of inflow, at 23.0 m® s™. The River Clyde is the largest point
discharge into the Clyde Sea, at 41.0 m* s (Poodle, 1986).

In the surface layers of the Arran Basin, the water is of consistently low salinity with
typical values at < 32.5. Higher salinity waters exist at depth near the Ayrshire coast
(Dooley, 1979).

Overall, the Clyde Sea demonstrates fairly persistent stratification during the year by
combination of thermal and freshwater inputs (Simpson & Rippeth, 1993). The
strongest stratification occurs in the summer during periods of thermal warming and
moderate freshwater discharge. The effect being to create a surface layer that can
respond to wind forcing. During winter the stratification is dominated by the increase
in freshwater discharge. However, there are periods where the water column can
become fully mixed after periods of strong winds and intense surface cooling.

13.2.5 Meteorology

The nearest weather station for which a continuous rainfall dataset is available is
located at Prestwick, Gannet. This station is situated approximately 4.5 km to the
east of the assessment area. Rainfall records are available from January 2008 to
December 2013.
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The driest year was 2010 (1198mm) although data for this year is incomplete. The
wettest year was 2008 (2353 mm). Rainfall events of > 30 mm d™* were recorded in
all years except 2012. Rainfall events greater than 20 mm d™* occurred in all months
except March, April and May. Rainfall events of greater than 30 mm d* were
observed in July, August, October and December. A maximum value of
approximately 37 mm d* was observed in August 2009. Daily rainfall varied
seasonally, from lower values in January to June and higher values from July to
December. Rainfall at Prestwick peaks in October (1348 mm) and the driest month is
June (429 mm). For the duration of the dataset, daily rainfall of below 1 mm occurred
on 47% of days, while daily rainfall above 10 mm occurred on 17% of days.

Run-off due to rainfall is expected to be highest in the autumn and early winter
months. However, it must also be noted that high rainfall events occurred in most
months and consequently that high run-off can occur throughout the year.

Wind data were also obtained from Prestwick, Gannet. Data collected between
January 2004 and December 2013 indicate that the predominant wind direction is
from the west south west. Seasonally the strongest winds occurred during the winter
months and also came from this direction.

13.2.6 Model Assessment

Whilst there is a considerable amount of in situ data for this location, it is not
appropriate to set up a box model run for the assessment area due to the
unconstrained nature of the study area.

Some 3D modelling work has been undertaken in the past (Davies & Hall, 2000) and
the key results from this have been reported in 13.2.3. Although a tidal surge model
does exist (developed by SEPA), we are not aware of any high resolution circulation
models.

Simple box modelling work has been done previously (Rippeth, et al., 1995) but this
was only able to reproduce the seasonal changes in stratification in Clyde Sea deep
water locations and gave rather little impression of circulation and dispersion in Irvine
Bay.

13.3 Hydrographic Assessment

13.3.1 Surface Flow

Assessment of the literature for the Firth of Clyde indicates that freshwater inflow has
an important bearing on the surface flow characteristics. This surface flow is further
modified by large scale wind forcing with local winds influencing the waters very
close to the coast, within water depths of < 10 m.
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The water generally shows prolonged stratification which becomes weaker in the
autumn/winter such that there is occasional full convective mixing. However, this is
much less likely close to sources of freshwater which will sustain the stratified nature
of the water.

Tidal flow in the Firth of Clyde is generally weak and not aligned along the axis of the
Firth of Clyde. There is rather little information for tidal flow at the Ayrshire coast but
it is presumed to broadly follow the coast northwards on the flood and south on the
ebb. The maximum tidal excursion in the Firth of Clyde during a flood or ebb phase
of the tide is typically 2 km.

Residual flows in the Firth of Clyde are reported to be typically slow at 0.01 m/s to
the south. Over 12 hours this would result in a net transport of around 0.5 km.
Residual flow closer to the Ayrshire coast is reported at around 0.02 m/s, perhaps
higher, in the northwest direction. Over 12 hours this would result in a net transport
of around 1 km.

The dominance of the south westerly winds is likely to sustain the residual flow and
may even enhance them.

Dispersion measurements in nearby Irvine Bay have indicated that the dispersion
rates are greater than those prescribed by SEPA management guidelines and will
result in an alongshore and offshore transport. Again, dispersive behaviour will be
enhanced with wind forcing.

13.3.2 Exchange Properties

Due to tidal currents being generally weak within the Firth of Clyde, the flushing of
water is rather long compared to smaller, more tidally energetic sea lochs. Estimates
of renewal time of water in the Clyde range from four weeks (Steele, et al., 1973) to
two months (Edwards, et al., 1986) but exchange can be enhanced (i.e. reduced
residence time) through wind forcing. However, in general we would expect the
larger area of the Firth of Clyde to be weakly flushed.

In the area of Meikle Craigs there is potential for a rather persistent alongshore
residual current and potentially relatively high dispersion rates; therefore, the waters
may be flushed more effectively than in the adjacent Firth of Clyde. However, it is
likely that there is a through flow of water at Meikle Craigs with water being advected
through the site from further south.

Much of this assessment is based on a mature body of literature that is itself based
on extensive measurement. The assessment site is relatively simple in terms of
topography. However, there are no direct measurements at the site nor is there a
high resolution circulation or exchange model available. Therefore the confidence
level of this assessment is MEDIUM.
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14. Shoreline Survey Overview

The shoreline survey at Meikle Craigs was conducted on the 3™ and 4™ June 2014.
No rainfall was reported in the 48 hours prior to the survey, though light rain fell in
the morning of both survey days. Both days reported light winds, with a highest
speed of 11 knots in a westerly direction noted on the first day. Sea state declined
from 3 to O between survey days.

The fishery consists of a wild razor clam bed. Harvest is through diver collection. The
maximum safe diver limit of 50 m limits the seaward extent of harvest. The sampling
officer indicated harvest was year round, though at the time of the survey harvesting
had stopped for 2-3 months to allow stocks to recover. No shellfish samples were
taken during this survey.

The towns were noted to contain hotels and guest houses, with Marine Hotel located
just south of Troon and St Andrews Caravan Park located close to Prestwick Airport.
The caravan park was mainly used by residential vans, though several spaces were
available to touring caravans and camping. The beaches adjacent to the towns and
pedestrian esplanade are popular, with both noted to be in continuous use
throughout the survey.

During the survey, a leaking pipe was noted near St Andrews SPS and a sample
from the effluent returned a result of <1000 E. coli cfu/2100 ml. Ayr PS and EO were
also observed, with 1 m diameter pipes also noted either side of the River Ayr. A
resident indicated that the latter were associated with three CSOs which discharged
offshore and that the two pipes submerged under the river 300 m downstream of the
Ayr Bridge. No private discharges were observed during the survey.

Troon marina located to the north of the survey area is large and contains the P&O
ferry terminal. Ferries operate between Troon and Ireland, with the ferry observed
leaving the marina during the survey. A sailing club is also located at Prestwick, with
eight moored yachts noted in the Ayr River and two large bulk carrier merchant ships
were observed moored offshore.

Agricultural land is largely absent from the area, though 12 dairy cows were
observed in a field adjacent to St. Andrews Caravan Park.

The foreshore at Troon and Prestwick was noted to be mostly comprised of urban
residential accommodation, compared to at Ayr where the North Harbour Industrial
Estate flanks the shoreline. Several golf courses lay along the foreshore between the
three main towns and sand dunes line the land behind the beaches. Sand dunes
between Troon and Prestwick are particularly extensive, stabilised on the upper
shore by gabions south of Troon. Small areas of woodland were also noted inland
between Troon and Prestwick.

Meikle Craigs Sanitary Survey Report V1.0 27/10/2014 Page 49 of 63



The two major watercourses in the area, Pow Burn and the River Ayr, returned
freshwater sample results of 550 and 470 E. coli cfu/100 ml respectively. Ten
drainage pipes were also noted emerging from beneath roads, the esplanade or from
pipes emerging from the beach. Flows from eight of these were measured and
sampled, with two suspected land drainage pipes noted at Troon and at Woodfields
returning high freshwater sample results of 10000 E. coli cfu/100 ml.

Large aggregations of gulls were noted on the beach at the mouth of Pow Burn and
just south of Pow Burn. The area was popular with dog walkers, with a total of 21
dogs observed. Possible otter/dog faeces were noted by a pipe running along Pow
Burn.

Significant observations from the shoreline survey are identified on the map in Figure
14.1. The full shoreline survey report can be found in Appendix 4.
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Figure 14.1 Map of shoreline survey observations at Meikle Craigs

Meikle Craigs Sanitary Survey Report V1.0 27/10/2014 Page 51 of 63



15. Bacteriological Survey

No bacteriological survey was recommended for this area due to the nature of the
fishery.
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16. Overall Assessment
Human sewage impacts

Although the area is heavily built-up, the majority of the population is served by the
Meadowhead sewerage network, which discharges secondary treated effluent
approximately 12 km to the northwest of the Meikle Craigs classified razor clam
area. Due to the distance from the fishery, this discharge is not expected to directly
impact on water quality at the Meikle Craigs fishery, though it may contribute to
background levels of contamination in the area. Three additional continuous public
sewage discharges operate inland of the fishery, discharging to watercourses within
the River Ayr and Pow Burn catchments. Of these, the largest has a PE of 1200 and
discharges to the River Ayr and therefore will contribute to contamination levels
contributed by the river.

A total of 12 intermittent discharges are located within the vicinity of the fishery,
including those that discharge to the lower reaches of the River Ayr and Pow Burn.
Of these, two CSOs discharge directly adjacent to the production area. When
operating, these would be expected to contribute significant faecal contamination to
the eastern side of the fishery. Two further CSOs discharge between the southern
production area boundary and the River Ayr. In light of the predicted movement of
contaminants, these would be expected to impact the southern end of the production
area when operating. The relative importance of these two CSOs in relation to the
two that discharge adjacent to the production area will depend on actual spill
frequency. Data on spill frequencies from these CSOs was not available for this
assessment.

One private discharge with a PE of 5 was reported to discharge to sea north of
Meikle Craigs rocks, approximately 1 km north of the production area. Given the
small size of the discharge, it is expected to be significantly diluted prior to reaching
the fishery although it may contribute to background levels of contamination,
particularly at the northern boundary of the production area.

The majority of consented private discharge were located well inland and
approximately half discharge to water, with the other half discharging to land or
soakaway. These discharges are expected to contribute to faecal loadings carried
by the main watercourses in the area.

Agricultural impacts

Although much of the shoreline is urban, particularly along the southern shore of the
production area, there is significant agricultural activity inland of the towns, and this
is considered to significantly contribute to faecal contaminant loadings carried in both
Pow Burn and the River Ayr. Cattle were observed grazing on pasture near Pow
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Burn during the shoreline survey. Greatest impact is likely to occur near mouth of
Pow Burn, adjacent to the east side of the production area.

Wildlife impacts

Large numbers of gulls and other seabirds were noted to the north of the production
area, at Meikle Craigs rocks and at Lady Isle, where there is also a seal colony. A
large number of gulls was observed at the mouth of Pow Burn during the shoreline
survey, where they are likely to be attracted by the fresh water. Gulls are likely to be
present in the area year round, though the overall number of seabirds present in the
area is expected to be highest during the summer months, when a number of
species are known to nest in the area. The major nesting areas lie north of the
production area and therefore impacts from these will be higher at the northern
production area boundary. Contamination from gulls and any other birds
congregating around the mouth of Pow Burn would be expected to affect water
quality around the mouth of the burn, however their contribution may be small in
comparison to agricultural and human sources coming from upstream. Impacts from
wading birds may be higher at the southern end of the production area.

Seasonal variation

Seasonal variation in impacts from human and wildlife sources is anticipated. The
area is popular with tourists and has several designated bathing beaches,
suggesting increased input from human sources during the summer months.
Seabirds are likely to be present in higher numbers during the summer. Rainfall data
showed marked variation with higher rainfall occurring during the autumn and winter,
however peak rainfall events (>30 mm/day) occurred in most months. River flow data
for the River Ayr showed higher flows in winter than in summer.

Rivers and streams

The two main watercourse discharging to the area, Pow Burn and the River Ayr,
were identified by SEPA as receiving impacts from human sewage and diffuse
pollution from both urban and agricultural sources. E. coli loadings calculated from
spot samples and measurements taken during the shoreline survey showed
relatively high loadings of faecal bacteria entering the production area from these
sources. It was not possible to identify sources, but the contamination is presumed
to have come from a mix of human, agricultural and wildlife sources. Although the
River Ayr was larger than Pow Burn, the loadings estimated form the shoreline
survey observations were similar. However, assuming a greater flow for the River
Ayr, as indicated by river gauging data, the expected loading from the River Ayr is
much greater. Impacts from the River Ayr are more likely to affect the southern end
of the production area, whilst impacts from Pow would be expected to have a more
direct impact as it discharges near the middle of the production area.
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Movement of contaminants

Contamination entering the production area from freshwater sources is likely to be
contained within a stratified surface layer of fresher water and therefore the transport
of contaminants from these sources to the shellfish at the seabed will depend on
mixing. When the tide is out, and at spring tides, contaminants carried via Pow Burn
may directly affect any shellfish living nearer mean low water springs, where
freshwater from the burn will reach the seabed.

Predicted tidal excursion is approximately 2 km, with a residual flow to the northwest.
However, wind-driven currents are predicted to be a significant factor in the
movement of surface waters near the shore. Given the prevailing southwesterly
wind direction, it is likely that contaminants arising to the south of the fishery will be
driven northeastward and along the coast further than the predicted tidal excursion
alone. There may be an effect some distance from either river mouth as particulate
matter with associated contaminants gradually settles out to the seabed, and
resuspension of sediments may add to the contaminant load when the seabed is
disturbed, as in during heavy weather.

Temporal and geographical patterns of sampling results

No clear trends were apparent in the historical E. coli monitoring data, as there has
been little more than one year of sampling history. There were no clear geographical
patterns in the relatively few monitoring results available. The majority of results
were reported against a location near shore at the north end of Prestwick town. No
geographical references were provided for any of the samples reported against
Meikle Craigs Silver Sands. It is not clear whether any samples have been taken to
date from within the RMZ. Five samples taken from the Meikle Craigs 3 fast track
area, at the southern end of the current production area, all plotted above or near
MHWS and more than 100 metres from the production area boundary. Therefore, it
was not possible to assess geographic variation in the results available.

Conclusions

The Meikle Craigs production area is subject to faecal contamination from human
sewage, agricultural sources (mainly cattle) and wildlife. The two most significant
sources of contamination are the River Ayr and Pow Burn. Both watercourses
receive diffuse urban and agricultural source pollution, as well as combined sewer
overflows from pumping stations on the Meadowhead network. River Ayr also
receives secondary treated sewage effluent from a small treatment works, although
this lies several km further upstream of the town of Ayr.

Pow Burn discharges directly to the production area, and will be a significant direct
and continuous source of contamination to the eastern side of the fishery. Under
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certain conditions, the River Ayr may be a significant source of contamination to the
southern end of the production area.

Intermittent discharges from CSOs to the eastern side of the production area would
result in significant contamination when they spill. The impact from these discharges
are not necessarily captured within a year’s monthly classification monitoring due to
the intermittent nature of their operation. Therefore, there is a risk that after a
significant spill, heavily contaminated shellfish could potentially be harvested under a
better classification than merited . A reactive system alerting relevant parties to spill
events in real time may therefore convey better public health protection. Further
CSOs to the south of the production area would potentially impact the southern end
of the fishery when spilling.

Contamination inputs from wildlife are likely to be relatively minor in comparison to
contamination carried via watercourses. Gulls present around the mouth of Pow
Burn are likely to contribute to the loading already carried in that watercourse, while
gulls and other birds present at Meikle Craigs rocks will have a seasonal impact at
the northern end of the fishery during the summer months.
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17. Recommendations

Production area

No changes are recommended to the provisional production area boundary.
RMZ

It is not possible to achieve a monitoring zone that fully takes into account sources
along the eastern side and southern end of the fishery. As the sources to the east of
the production area are the most immediate and, in the case of Pow Burn,
continuous, it is recommended that the RMP be retained at that side of the
production area. However, it is recommended that the area be expanded to
encompass an area from the mouth of Pow Burn to the car park at the north end of
Prestwick and extending approximately 250 m offshore to allow broader scope for
provision of samples. The recommended RMZ is therefore

The area bounded by lines drawn from NS 3354 2800 to NS 3327 2800 to
NS 3376 2731 to NS 3405 2623 to NS 3428 2623 to NS 3428 2631 to NS
3401 2737 and back to NS 3354 2800.

Frequency

As the area has relatively little monitoring history, monthly sampling is
recommended.

Depth of sampling
Not applicable
Tolerance

Not applicable
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Figure 17.1 Map of recommendations at Meikle Craigs

Meikle Craigs Sanitary Survey Report V1.0 27/10/2014

Page 58 of 63



18. References

Ayrshire  Coastal Path, 2014. Stage 7 Ayr to Troon. [Online]
Available at: http://www.ayrshirecoastalpath.org/route/stage7.html
[Accessed 12 08 2014].

Brown, J., 1991. The final Voyage of Rapaiti:A measure of surface drift velocity in
relation to the surface wind. Marine Pollution Bulletin, 22(1), pp. 37-40.

caravancampingsites.co.uk, 2014. Prestwick Holiday Park. [Online]
Available at: http://www.caravancampingsites.co.uk/ayrshire/prestwick.htm
[Accessed 28 07 2014].

Contours Walking Holidays, 2014. Ayrshire Coastal Path. [Onling]
Available at: http://www.contours.co.uk/walking-holidays/ayrshire-coastal-path.php
[Accessed 06 08 2014].

Davies, A. M. & Hall, P., 2000. The response of the North Channel of the Irish Sea
and Clyde Sea to wind forcing. Continental Shelf Research, 20(8), pp. 897-940.

Dooley, H. D., 1979. Factors influencing water movements of the Firth of Clyde.
Estuarine and Coastal Marine Science, 9(5), pp. 631-641.

Edwards, A. et al.,, 1986. Clyde Sea hyrography. Edinburgh, The Royal Society of
Edinburgh, pp. 67-83.

Hebridean Whale and Dolphin Trust, 2014. Recent Sightings. [Online]
Available at: http://www.whaledolphintrust.co.uk/sightings-recent-sightings.asp
[Accessed 06 08 2014].

JNCC, 2014. Seabird colony data. [Online]
Available at: http://jncc.defra.gov.uk/page-4460
[Accessed 23 05 2014].

Kay, D. et al.,, 2008a. Faecal indicator organism concentrations and catchment
export coefficients in the UK. Water Research, 42(10/11), pp. 2649-2661.

Lee, R. J. & Morgan, O. C., 2003. Envrionmental factors influencing the microbial
contamination of commercially harvested shellfish.. Water Science and Technology,
Issue 47, pp. 65-70.

Lewis, R. E., 1986. The Hydrography of Irvine Bay and its relation to the Clyde Sea
Area. Edinburgh, Royal Society of Edinburgh, pp. 117-126.

Mallin, M. A. et al., 2001. Demographis, landscape and meterological factors
controlling the microbial pollution of coastal waters. Hydrobiologica, Issue 460, pp.
185-193.

Marine Harvest, 2006. Hydrographic Survey, St Molios fish farm Lamlash Bay, Arran,
Ratho Station: Marine Harvest (Scotland Ltd).

Meikle Craigs Sanitary Survey Report V1.0 27/10/2014 Page 59 of 63



Matthews, J. B. L. et al., 1999. On the physical oceanography of the Kattergat and
Clyde Sea area 1996-98, as background to ecophysological studies on the
planktonic crustacean Meganyctiphanes norvegica (Euphausicea). Heligoland
Marine Research, Volume 53, pp. 70-84.

Midgley, R. P., Simpson, J. H., Hyder, P. & Rippeth, T. P., 2001. Seasonal cycle of
vertical structure and deep water renewal in the Clyde Sea. Estuarine, Coastal and
Shelf Science, 53(6), pp. 813-823.

Muller, F. L. L., Balls, P. W. & Tranter, M., 1995. Annual geochemical mass balances
in waters of the Firth of Clyde. Oceanologica Acta, 5(18), pp. 511-521.

NERC Centre for Ecology and Hydrology, 2014. National River Flow Archive: Search
for gauging stations. [Online]
Available at: http://www.ceh.ac.uk/data/nrfa/data/meanflow.htm|?83006
[Accessed 06 08 2014].

Poodle, T., 1986. Fresh water inflows to the Firth of Clyde. Edinburgh, Royal Society
of Edinburgh, pp. 55-66.

Rippeth, T. P., Midgley, R. P. & Simpson, J. H., 1995. The seasonal cycle of
stratification in a Scottish Fjord. In: C. H. K. E. H. L. HR Skojldal, ed. Ecology of
Fjords and Coastal Waters. Tromsg: Elsevier Science, pp. 85-92.

Scottish Government, 2012. Clyde Ecosystem Review; Scottish Marine and
Freshwater Science Voilume 3, Edinburgh: Scottish Govenrment.

Scottish Natural Heritage, n.d. SiteLink. [Online]
Available at: http://gateway.snh.gov.uk/sitelink/searchmap.jsp
[Accessed 17 06 2014].

SEPA, 2013a. Bathing Water Profile: Prestwick, Sterling: SEPA.
SEPA, 2013b. Bathing Water Profile: Troon, Stirling: SEPA.

Simpson, J. H. & Rippeth, T. P., 1993. The Clyde Sea: a model of the seasonal cycle
of stratification and mixing. Estuarine Coastal and Shelf Science, 37(2), pp. 129-144.

Special Committee on Seals, 2013. Scientific Advice on Matters Related to the
Management of Seal Populations 2013, St Andrews: St Andrews University; Sea
Mammal Research Unit.

SSMEI, 2010. Firth of Clyde Marine Spatial Plan , Clydebank: SSMEI Clyde Pilot .

Steele, J. H. et al., 1973. Pollution Studies in the Clyde Sea Area. Marine Pollution
Bulletin, 4(10), pp. 153-157.

Tresadern, S., 2008. The Process of Developing a Seabed Habitat Map for the Firth
of Clyde, Clydebank: SSMEI.

Meikle Craigs Sanitary Survey Report V1.0 27/10/2014 Page 60 of 63



Troon Yacht Haven, 2014. Troon Yacht Haven. [Online]
Available at: http://www.yachthavens.com/troon/contact-us/
[Accessed 28 07 2014].

Meikle Craigs Sanitary Survey Report V1.0 27/10/2014 Page 61 of 63



19. List of Figures and Tables

Figure 1.1 Location of MeIKIE CraigS .......cooeeiiiiiiiiiiiiiiee e 1
Figure 2.1 Meikle Craigs FISNEIY.........uuiiiii et e e 3
Figure 4.1 Map of discharges for Meikle Craigs .........cooouviieiiiiiiiineeeeeeeeeiiicee e 10
Figure 5.1 Livestock observations at Meikle Craigs ...........ccuuvviiiieieeeiieeiiiicciee e, 13
Figure 6.1 Map of wildlife around Meikle Craigs..........ccovvieiiiiiiiiiineeeeeeeeic e 18
Figure 7.1 LCM2007 land cover data for the area around Meikle Craigs................. 20
Figure 8.1 Flow duration curve for Ayr, Courtesy of UK NRFA, 2014 ...................... 21
Figure 8.2 Map of watercourse loadings at Meikle Craigs........cccoeeeevvveviviviiiieeeenenn, 23

Figure 9.1 Box plot of daily rainfall values by year at Prestwick; Gannet (2008 —

2003) ettt ettt et ettt ettt 25
Figure 9.2 Box plot of daily rainfall values by month at Prestwick; Gannet (2008 —
2003) ettt ettt ettt ettt ettt ettt ettt 25
Figure 9.3 Seasonal wind roses for Prestwick; Gannet...........cccooeeveeivieiiiiiiiinneeeeeeee. 26
Figure 9.4 Annual wind rose for Prestwick; Gannet ..............cceeieeeeeeieveeiiiiiiiee e, 27

Figure 11.1 Map of reported sampling locations for razor clams at Meikle Craigs ... 31

Figure 11.2 Scatterplot of E. coli results by collection date for Meikle Craigs
combined dataset, fitted with @ loWeSS [IN€ ..........ccooiiiiiiiiiiiii e 32

Figure 11.3 Scatterplot of E. coli results by month at Meikle Craigs, fitted with a

[OWESS [INM@ ...ttt n e e e e e e e e e 33
Figure 12.1 Designated waters — Meikle Craigs..........cccevvveeviiiiiiiii e e e 37
Figure 13.1 Extent of the hydrographic study area.............couuvviiiiieiiiiiiiiiiiiiee e 39
Figure 13.2 Admiralty chart (2724, Edition 3 year 1979) extract for the Firth of Clyde.
Locations of ADCPs and weather stations within assessment area are shown. ...... 40
Figure 13.3 Two week tidal curve for TrooN. ..........coeeeieeiiiieiiieee e 41

Figure 13.4 Map showing the Meikle Craigs assessment area and Lamlash ADCP

sample sites (inset) within the assessment area. ............ccceeeeeeeeeeeeeeiiiiiiee e 44
Figure 14.1 Map of shoreline survey observations at Meikle Craigs ...........c.ceeeeeee... 51
Figure 17.1 Map of recommendations at Meikle Craigs .........ccccoeeeeeeiviviiiiiciiieeeeee, 58

Meikle Craigs Sanitary Survey Report V1.0 27/10/2014 Page 62 of 63



Table 2.1 Production area details for Meikle Craigs.........cooeevvveeiiiiiiiiiieeeeeeeeeiin 2

Table 3.1 Mid-2012 population by 10Cality ...........ccoverueiiiiiieee e 5
Table 4.1 Community sewage discharges near Meikle Craigs.........ccccoeeeevvveviiinnnnnnnn. 6
Table 4.2 Discharge-associated observations made during the shoreline survey...... 8

Table 5.1 Livestock numbers in the Dundonald, Symington, Monkton and Prestwick

and Ayr agricultural parishes 2013........cooooiiiiiiie e 11
Table 6.1 Seabird 2000 counts within 5 km of Meikle Craigs.........ccooeeeeeveieeiiinnnnnnn. 15
Table 8.1 Watercourses recorded at Meikle Craigs .........cceevvveeviviiiiiieeeeeeeeeiiieenn 22
Table 10.1 Fast track classifications at Meikle CraigsS..........ccoovvuuiiiiiiniieieeeeiiiiinn. 28
Table 11.1 Summary of historical sampling and results.............cccceeeeieieeiiveiiiiceennn. 30

Table 11.2 Meikle Craigs historic E. coli sampling results over 230 E. coli MPN/100g
................................................................................................................................. 34

Meikle Craigs Sanitary Survey Report V1.0 27/10/2014 Page 63 of 63



Appendices

1.

2.

General Information on Wildlife Impacts

Tables of Typical Faecal Bacteria Concentrations
Hydrographic Section Glossary

Shoreline Survey Report

Intermittent Discharges

Other consented discharges



1. General Information on Wildlife Impacts

Pinnipeds

Two species of pinniped (seals, sea lions, walruses) are commonly found around the
coasts of Scotland: These are the European harbour, or common, seal (Phoca
vitulina vitulina) and the grey seal (Halichoerus grypus). Both species can be found
along the west coast of Scotland.

Common seal surveys are conducted every 5 years and an estimate of minimum
numbers is available through Scottish Natural Heritage.

According to the Scottish Executive, in 2001 there were approximately 119,000 grey
seals in Scottish waters, the majority of which were found in breeding colonies in
Orkney and the Outer Hebrides.

Adult Grey seals weigh 150-220 kg and adult common seals 50-170 kg. They are
estimated to consume between 4 and 8% of their body weight per day in fish, squid,
molluscs and crustaceans. No estimates of the volume of seal faeces passed per
day were available, though it is reasonable to assume that what is ingested and not
assimilated in the gut must also pass. Assuming 6% of a median body weight for
harbour seals of 110kg, that would equate to 6.6kg consumed per day and probably
very nearly that defecated.

The concentration of E. coli and other faecal indicator bacteria contained in seal
faeces has been reported as being similar to that found in raw sewage, with counts
showing up to 1.21 x 10* CFU (colony forming units) E. coli per gram dry weight of
faeces (Lisle et al 2004).

Both bacterial and viral pathogens affecting humans and livestock have been found
in wild and captive seals. Salmonella and Campylobacter spp., some of which were
antibiotic-resistant, were isolated from juvenile Northern elephant seals (Mirounga
angustirostris) with Salmonella found in 36.9% of animals stranded on the California
coast (Stoddard, et al.,, 2005) Salmonella and Campylobacter are both enteric
pathogens that can cause acute illness in humans and it is postulated that the
elephant seals were picking up resistant bacteria from exposure to human sewage
waste.

One of the Salmonella species isolated from the elephant seals, Salmonella
typhimurium, is carried by a number of animal species and has been isolated from
cattle, pigs, sheep, poultry, ducks, geese and game birds in England and Wales.
Serovar DT104, also associated with a wide variety of animal species, can cause
severe disease in humans and is multi-drug resistant (Poppe, et al., 1998)



Cetaceans

As mammals, whales and dolphins would be expected to have resident populations
of E. coli and other faecal indicator bacteria in the gut. Little is known about the
concentration of indicator bacteria in whale or dolphin faeces, in large part because
the animals are widely dispersed and sample collection difficult.

A variety of cetacean species are routinely observed around the west coast of
Scotland. Where possible, information regarding recent sightings or surveys is
gathered for the production area. As whales and dolphins are broadly free ranging,
this is not usually possible to such fine detail. Most survey data is supplied by the
Hebridean Whale and Dolphin Trust or the Shetland Sea Mammal Group and applies
to very broad areas of the coastal seas.

It is reasonable to expect that whales would not routinely affect shellfisheries located
in shallow coastal areas. It is more likely that dolphins and harbour porpoises would
be found in or near fisheries due to their smaller physical size and the larger
numbers of sightings near the coast.

Birds

Seabird populations were surveyed all over Britain as part of the SeaBird 2000
census. These counts are investigated using GIS to give the numbers observed
within a 5 km radius of the production area. This gives a rough idea of how many
birds may be present either on nests or feeding near the shellfish farm or bed.

Further information is gathered where available related to shorebird surveys at local
bird reserves when present. Surveys of overwintering geese are queried to see
whether significant populations may be resident in the area for part of the year. In
many areas, at least some geese may be present year round. The most common
species of goose observed during shoreline surveys has been the Greylag goose.
Geese can be found grazing on grassy areas adjacent to the shoreline during the
day and leave substantial faecal deposits. Geese and ducks can deposit large
amounts of faeces in the water, on docks and on the shoreline.

A study conducted on both gulls and geese in the northeast United States found that
Canada geese (Branta canadiensis) contributed approximately 1.28 x 10° faecal
coliforms (FC) per faecal deposit and ring-billed gulls (Larus delawarensis)
approximately 1.77 x 10® FC per faecal deposit to a local reservoir (Alderisio &
DelLuca, 1999). An earlier study found that geese averaged from 5.23 to 18.79
defecations per hour while feeding, though it did not specify how many hours per day
they typically (Gauthier & Bedard, 1986)



Waterfowl can be a significant source of pathogens as well as indicator organisms.
Gulls frequently feed in human waste bins and it is likely that they carry some human
pathogens.

Deer

Deer are present throughout much of Scotland in significant numbers. The Deer
Commission of Scotland (DCS) conducts counts and undertakes culls of deer in
areas that have large deer populations.

Four species of deer are routinely recorded in Scotland, with Red deer (Cervus
elaphus) being the most numerous, followed by Roe deer (Capreolus capreolus),
Sika deer (Cervus nippon) and Fallow deer (Dama dama).

Accurate counts of populations are not available, though estimates of the total
populations are >200,000 Roe deer, >350,000 Red deer, < 8,000 Fallow deer and an
unknown number of Sika deer. Where Sika deer and Red deer populations overlap,
the two species interbreed further complicating counts.

Deer will be present particularly in wooded areas where the habitat is best suited for
them. Deer, like cattle and other ruminants, shed E. coli, Salmonella and other
potentially pathogenic bacteria via their faeces.

Other

The European Otter (Lutra lutra) is present around Scotland with some areas hosting
populations of international significance. Coastal otters tend to be more active during
the day, feeding on bottom-dwelling fish and crustaceans among the seaweed found
on rocky inshore areas. An otter will occupy a home range extending along 4-5km of
coastline, though these ranges may sometimes overlap (Scottish National Heritage,
n.d.). Otters primarily forage within the 10 m depth contour and feed on a variety of
fish, crustaceans and shellfish (Paul Harvey, Shetland Sea Mammal Group, personal
communication).

Otters leave faeces (also known as spraint) along the shoreline or along streams,
which may be washed into the water during periods of rain.
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2. Tables of Typical Faecal Bacteria Concentrations

Summary of faecal coliform concentrations (cfu 100ml™) for different treatment levels
and individual types of sewage-related effluents under different flow conditions:
geometric means (GMs), 95% confidence intervals (Cls), and results of t-tests

Indicator organism

Base-flow conditions

High-flow conditions

Treatment levels and

specific tvoes: Faecal | n° Geometric | Lower Upper e Geometric Lower |[Upper 95%
P Colﬁf(’mﬁs mean | 95% CI | 95% ClI mean | 95% Cl Cl
Untreated 252 |1.7x 10" (+)|1.4x 10" |2.0x 10" | 282 | 2.8 x 10° () [ 2.3 x 10°| 3.2 x 10°
C:j“igshsa?;":f’e 252 |1.7x 107" (+)| 1.4 x 10 |2.0x 107| 79 | 3.5x 10°" () [2.6 x 10°| 4.7 x 10°
St‘;i/”;rfli"v‘\’gge 203| 25x10° |2.0x10°| 2.9 x 10°
Primary 127 {1.0x 10" (+)|8.4x 10°|1.3x 10" | 14 | 4.6 x 10°(-) |2.1 x 10°| 1.0 x 10’
Primary settled sewage| 60 | 1.8x10" |1.4x10’|2.1x 10’ 5.7 x 10°
Stored settled sewage | 25 | 5.6x10° [3.2x10°]9.7 x 10° 8.0x 10°
Settled septic tank | 42 | 7.2x10° |4.4x10°|1.1x 10’ 4.8 x10°
Secondary 864 |3.3x10° (-)|2.9x10°|3.7x 10°| 184 |5.0 x 10° " (+)|3.7 x 10°| 6.8 x 10°
Trickling filter 477 | 43x10° |3.6x10°|5.0x10°| 76 | 55x10° |3.8x10°| 8.0x 10°
Activated sludge 261 [2.8x10°"(-)|2.2x 10°|3.5x 10°| 93 |5.1x 10°"(+)|3.1x 10°| 8.5 x 10°
Oxidation ditch 35 | 2.0x10° [1.1x10°|3.7x10° 5.6 x 10°
Trickling/sand filter | 11 | 2.1x10° [9.0x 10*|6.0 x 10° 1.3x10°
ROtaz'ggts(';('ﬁg'ca' 80 | 1.6x10° |1.1x10°(2.3x10°| 2 | 6.7x10°
Tertiary 179 | 1.3x10° [7.5x10%|2.2x10°| 8 | 9.1x10°
Reed bed/grass plot | 71 | 1.3x10* |5.4x10%3.4x10*| 2 1.5 x 10*
Ultraviolet disinfection | 108 | 2.8 x 10° [1.7x10°|4.4x10°| 6 | 3.6x 10

comparing base- and high-flow GMs for each group and type.

Source: (Kay, et al., 2008b)




Table 3 — Geometric mean (GM) and 95% confidence intervals (ClIs) of the GM
faecal indicator organism (FIO) concentrations (cfu/100ml) under base- and high-
flow conditions at the 205 sampling points and for various subsets, and results of
paired t-tests to establish whether there are significant elevations at high flow
compared with base flow

FIO n Base Flow High Flow

Subcatchment land use Geometric | Lower Upper | Geometric | Lower Upper
mean 95% Cl | 95% CI mean® | 95% Cl | 95% CI

Total coliforms

All subcatchments 205 | 5.8x10° | 4.5x10° | 7.4x10° | 7.3x10™* | 5.9x10" | 9.1x10"

Degree of urbanisation

Urban 20 | 3.0x10% | 1.4x10% | 6.4x10" | 3.2x10°** | 1.7x10° | 5.9x10°
Semi-urban 60 | 1.6x10% | 1.1x10% | 2.2x10" | 1.4x10°** | 1.0x10° | 2.0x10°
Rural 125 | 2.8x10° | 2.1x10° | 3.7x10° | 4.2x10™* | 3.2x10" | 5.4x10"

Rural subcatchments
with different dominant
land uses

>75% Imp pasture 15 | 6.6x10° | 3.7x10° | 1.2x10" | 1.3x10>** | 1.0x10° | 1.7x10°

275% Rough Grazing | 13 | 1.0x10° | 4.8x10° | 2.1x10° | 1.8x10™* | 1.1x10" | 3.1x10"

>75% Woodland 6 5.8x10° | 2.2x10° | 1.5x10° | 6.3x10°* | 4.0x10° | 9.9x10°

Faecal coliform

All subcatchments 205 | 1.8x10°

1.4x10° | 2.3x10° | 2.8x10™*

2.2x10" | 3.4x10" |

Degree of urbanisation

Urban 20 | 9.7x10° | 4.6x10° | 2.0x10" | 1.0x10°** | 5.3x10" | 2.0x10°
Semi-urban 60 | 4.4x10° | 3.2x10° | 6.1x10° | 4.5x10™** | 3.2x10" | 6.3x10"
Rural 125 | 8.7x10° | 6.3x10° | 1.2x10° | 1.8x10™* | 1.3x10" | 2.3x10"

Rural subcatchments
with different dominant
land uses

>75% Imp pasture 15 | 1.9x10° | 1.1x10° [ 3.2x10° | 5.7x10™* | 4.1x10" | 7.9x10"

>75% Rough Grazing | 13 | 3.6x10° | 1.6x10° | 7.8x10° | 8.6x10°** | 5.0x10° | 1.5x10"

>75% Woodland 6 3.7x10 1.2x10 | 1.2x10° | 1.5x10>** | 6.3x10° | 3.4x10°

Enterococci

All subcatchments 205 | 2.7x10°

2.2x10° | 3.3x10° | 5.5x10°**

4.4x10° | 6.8x10° |

Degree of urbanisation

Urban 20 | 1.4x10° [ 9.1x10° | 2.1x10° | 2.1x10™* | 1.3x10" | 3.3x10"
Semi-urban 60 | 5.5x10° | 4.1x10° | 7.3x10° | 1.0x10™** | 7.6x10° | 1.4x10"
Rural 125 | 1.5x10° | 1.1x10° | 1.9x10° | 3.3x10°** | 2.4x10° | 4.3x10°

Rural subcatchments
with different dominant
land uses

>75% Imp. pasture 15 | 2.2x10° | 1.4x10° | 3.5x10° | 1.0x10™* | 7.9x10° | 1.4x10°

>75% Rough Grazing | 13 | 4.7x10 | 1.7x10 | 1.3x10° | 1.2x10%* | 5.8x10° | 2.7x10°

>75% Woodland 6 1.6x10 7.4 3.5x10 | 1.7x10"** | 5.5x10 | 5.2x10°

? Significant elevations in concentrations at high flow are indicated: **p00.001, *p00.05.

°Degree of urbanisation categorised according to percentage built-up land: ‘Urban’ (X10.0%),
‘Semi-urban’ (2.5-9.9%) and ‘Rural’ (02.5%).

Source: (Kay, et al., 2008a)



Table 4 - Comparison of faecal indicator concentrations (average numbers/g wet
weight) excreted in the faeces of warm-blooded animals

Animal Faecal coliforms Excretion FC Load
(FC) number (g/day) (numbers/day)

Chicken 1,300,000 182 2.3x 10°
Cow 230,000 23,600 5.4 x 10°
Duck 33,000,000 336 1.1 x 10"
Horse 12,600 20,000 2.5x 10°
Pig 3,300,000 2,700 8.9 x 10°
Sheep 16,000,000 1,130 1.8 x 10™
Turkey 290,000 448 1.3x10°
Human 13,000,000 150 1.9 x10°

Source: (Gauthier & Bedard, 1986)
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3. Hydrographic Assessment Glossary

The following technical terms may appear in the hydrographic assessment.

Bathymetry. The underwater topography given as depths relative to some fixed
reference level e.g. mean sea level.

Hydrography. Study of the movement of water in navigable waters e.g. along
coasts, rivers, lochs, estuaries.

MHW. Mean High Water, The highest level that tides reach on average.

MHWN. Mean High Water Neap, The highest level that tides reach on average
during neap tides.

MHWS. Mean High Water Spring, The highest level that tides reach on average
during spring tides

MLW. Mean Low Water, The lowest level that tides reach on average.

MLWN. Mean Low Water Neap, The lowest level that tides reach on average during
neap tides.

MLWS. Mean Low Water Spring, The lowest level that tides reach on average during
spring tides.

Tidal period. The dominant tide around the UK is the twice daily one generated by
the moon. It has a period of 12.42 hours. For near shore so-called rectilinear tidal
currents then roughly speaking water will flow one way for 6.2 hours then back the
other way for 6.2 hours.

Tidal range. The difference in height between low and high water. Will change over
a month.

Tidal excursion. The distance travelled by a particle over one half of a tidal cycle
(roughly~6.2 hours). Over the other half of the tidal cycle the particle will move in the
opposite direction leading to a small net movement related to the tidal residual. The
excursion will be largest at Spring tides.

Tidal residual. For the purposes of these documents it is taken to be the tidal
current averaged over a complete tidal cycle. Very roughly it gives an idea of the
general speed and direction of travel due to tides for a particle over a period of
several days.



Tidal prism. The volume of water brought into an estuary or sea loch during half a
tidal cycle. Equal to the difference in estuary/sea loch volume at high and low water.

Spring/Neap Tides. Spring tides occur during or just after new moon and full moon
when the tide-generating force of the sun acts in the same direction as that of the
moon, reinforcing it. The tidal range is greatest and tidal currents strongest during
spring tides.

Neap tides occur during the first or last quarter of the moon when the tide-generating
forces of the sun and moon oppose each other. The tidal range is smallest and tidal
currents are weakest during neap tides.

Tidal diamonds. The tidal velocities measured and printed on admiralty charts at
specific locations are called tidal diamonds.

Wind driven shear/surface layer. The top metre or so of the surface that generally
moves in the rough direction of the wind typically at a speed that is a few percent
(~3%) of the wind speed.

Return flow. A surface flow at the surface may be accompanied by a compensating
flow in the opposite direction at the bed.

Stratification. The splitting of the water into two layers of different density with the
less dense layer on top of the denser one. Due to either temperature or salinity
differences or a combination of both.
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Production area: Meikle Craigs

Site name: Meikle Craigs

SIN: SA-643-1316-16

Species: Razor clam, Ensis ensis
Harvester: Alan Forbes

Local Authority:  Ayrshire

Status: Existing area

Date Surveyed: 3™ and 4™ June 2014
Surveyed by: Peter Lamont, Colin Abernethy

Existing RMP: The RMZ (Routine Monitoring Zone) is bounded by lines
drawn between NS3370 2776, NS3401 2737, NS3416 2679, NS3406 2677,
NS3391 2733, NS3361

Area Surveyed: The coastline between Ayr, Saltpans Road (N Ayr) and S
Troon, Titchfield Road, was surveyed in three sections.

Two sections were surveyed on Tuesday 3™ June: Saltpans Road to
Woodfield, (N Ayr) and, Troon (Titchfield Road) to Meikle Craigs rocks (off
Royal Troon Golf Course). The third, middle section was surveyed on
Wednesday 4" from the mouth of the Pow Burn (off St.Andrews
Holiday/Caravan Park) to Bell Rock (off St. Nicholas Golf Club, Maryborough
Road, Ayr).

Weather

The preceding two days to the survey were dry in the area with some light rain
in the early hours of Tuesday and Wednesday prior to the shore surveys.

Tuesday 3™ June started with full cloud cover clearing around 09:30 with full
sunshine for the duration. Winds were light with wind speed recorded at 11
knots westerly with a sea state 3 (Slight).

Wednesday 4" again preceded with some light rain overnight but was dry
during the day until the end of the survey with about 60% cloud cover at the
start. Wind was absent with an almost flat, calm sea state 0. Low tide was in
the morning with the tide coming in as the shore surveys were conducted.

Stakeholder engagement during the survey

The harvester Mr Alan Forbes was contacted before the survey and informed
when the survey team would be in the area. Initially agreeing to meet the
team, he was unfortunately unavailable during the visit.

The sampling officer, Martin Scott, met the team at the end of the second
survey day, Wednesday 4™ June. He informed the team that the harvester, as

Meikle Craigs, Ayrshire, Shoreline Survey Report, BO067_Shoreline 0032, Issue04, 01/08/2014 Page
2 of 30



<«SRSL

a normal procedure, depurated the shellfish in a facility at Portencross
(Farland Head, N Ayrshire).

Fishery

The fishery is for the razor clam Ensis ensis and these are collected by divers
and rock salt is being used to encourage the animals from their burrows.
Consequently the fishery area is limited to seaward by safe dive depth, in
practice about 50 m water depth. The team were informed by the sampling
officer that the harvester harvested all year round, there being no closed
season. At the time of the survey the harvester had stopped operations for
two or three months to permit recovery of the fishery. No razor clam shellfish
samples were available from the harvester or live animal burrows observed by
the team at low water although dead razor shells were occasionally seen and
no suitable sized mussels or cockles were found during the shore survey for
sampling, although many small mussels (<2 cm length) were seen.

Sewage Sources

The area is densely populated with the villages of Troon, Prestwick and Ayr
bordering the survey shore. Almost half of the eight kilometres of shoreline is
bordered by roadway or council maintained, pedestrian esplanade and the
remainder by sand dunes backing onto golf courses.

The towns are served by municipal sewage schemes and no private
discharges were observed. A private discharge was indicated on the survey
plan opposite the Marine Hotel, Troon, but this could not be found by the
team. Four other private discharges were indicated on the map south of the
shore survey section in Ayr. These lie in a restricted dockside beyond the
planned survey shore which the team could not access.

An exposed section of pipe was seen inland from the beach by Pow Burn and
observed to be connected to the St. Andrews SPS (marked as "St. Andrews
Caravan Park PS EQO" on the survey map). It was found by the team to be
leaking and was sampled separately (Fig. 17, waypoint 38). The emergency
overflow (EO) appeared not to be running during the time of the team visit (no
sound of flowing water through the steel pipe).

In Ayr, upstream and downstream on either side of New Bridge (carrying the
A719 along New Bridge Street) the River Ayr is bounded by a one metre
diameter metal sewer pipe (Fig. 8) covered in green algae. The gap between
the pipe and the built bankside is formed by gabions in-filled with large,
irregular rocks of uniform graded size. A resident informed the team that a
municipal sewer pipe ran underneath the river about 300 m west
(downstream) of the bridge.
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The terminal ends of the three Combined Sewage Overflows (CSOSs)
indicated on the survey plan were submerged offshore during the survey. The
Ayr PS EO (pumping station emergency overflow) was visited by the team but
was not operational at the time of the visit (Fig. 7).

The southern shore survey section from Saltpans Road to Woodfield is
backed by industrial premises while immediately to the south and inland of the
dock lies the North Harbour Industrial Estate with a large number of active
commercial premises (south of waypoint 13, Fig. 3). The north surveyed
section has a residential part of the town above the waterfront of Troon South
Sands Beach (east of waypoints 22, 23 and 24, Fig. 1) while about one fifth of
the central shore section is backed by a residential area of Prestwick (east of
waypoint 57, Fig. 2). Elsewhere on the shore survey sections the shore was
backed by sand dunes and golf courses.

The popular public beaches of Troon, Prestwick and Ayr are regularly cleared
by the local council using tractor towed surf rakes (Fig. 19). This equipment is
capable of removing seaweed, flotsam, other litter and also dog faeces from
large areas leaving the sand surface uniformly raked (Fig. 11). One Council
operator informed the team that the debris accumulated in the collection
hopper would be assessed for either recycling at the composting and
recycling centre operated by South Ayrshire Council, or for burying in the
dunes to aid regeneration of the dune vegetation. The decision to bury is left
to the operator to assess and depends on the amount of inorganic content
(chiefly plastic litter). One public notice stated that this, and other restoration
methods to stabilise the dunes, were funded by the South Ayrshire Council,
the Lottery, Fresh Futures and South Ayrshire Waste and Environment Trust
(Fig. 12).

Seasonal Population

Local information was that the static vans at St. Andrews caravan Park by
Prestwick Airport, (Fig 13), were mainly owner-occupied vans with some
limited space for touring caravans and camping. The team observed that
hotels and guest houses seem to predominate over bed and breakfast
accommodation. During the survey the esplanades and beaches, especially
near the towns, were in continuous use for leisure activities while the weather
was dry, sunny and mainly warm.

Dog walkers were seen on the shores throughout the survey (Fig. 18). The
team observed a professional dog walker's vehicle at one car park and on
another occasion five people in two groups were observed with 14 dogs
altogether on the sand by the sea. Council maintained dog mess bins were
situated at each of the car parks visited by the team and there were also
notices to encourage dog owners to clear up after their animals (Figs. 14 and
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20). The team observed only one set of dog faeces on the sand (in the
dunes).

Boats/Shipping

Although there is a large marina in Troon immediately north of the surveyed
shore, and eight moored yachts were observed in the Ayr River (Fig. 10), no
leisure boats were observed on the water off the surveyed shore. A sailing
club is present in Prestwick close to waypoint 58.

Two large, bulk carrier merchant ships were observed moored offshore but
later in the survey period only one remained. The shore survey sections did
not contain any piers or other suitable anchorage for smaller boats as the
nearshore waters consist of shallow, shelving sands in between the gently
shelving bedrock outcrops such as Meikle Craigs and Bell rock.

The P&O operated catamaran ferry was observed leaving Troon during the
survey, heading for Ireland. The P&O terminal and Troon marina lie less than
one kilometre north of the Troon survey section.

Farming and Livestock

Twelve grazing dairy cows were observed in a field adjacent to St. Andrews
Caravan Park and these were the only livestock seen by the team (waypoint
33).

Land Use

The towns of Troon and Prestwick, where they are next to the shore, consist
of urban residential accommodation while at Ayr the North Harbour Industrial
Estate lies just inland from the shore and dock. This seemed to the team an
actively busy area with many viable commercial premises.

Golf courses dominate the remaining land behind the beaches with a belt of
sand dunes being more extensive west of St. Andrews Caravan Park between
Troon and Prestwick. Only one field of twelve cows were observed beside the
caravan park.

The dunes are actively managed and stabilised on the upper shore by
gabions, notably along the top of the shore south of Troon bordering the
Marine Hotel and Royal Troon Golf Course grounds. This management is by
the South Ayrshire Waste and Environment Trust according to information
notices on one esplanade.
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Within half a kilometre of the shore all land was either built urban
environment, sand dunes, golf course or industrial or derelict ex-industrial
land.
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Land Cover

The urban built environment of the towns of Troon, Prestwick and Ayr
dominate the coastal hinterland with long-established golf courses bordering
the beaches behind sand dunes. The dunes have typical specialised grasses
such as marram (Ammophila arenaria) and are actively managed by planting
and other methods to improve stabilisation (information from notices, e.g. Fig.
12, council worker and observation). Mature trees are absent near the shores
and small areas of woodland are restricted mainly to the area inland between
Troon and Prestwick.

Watercourses

There are only two flowing watercourses between Troon and Ayr, the Pow
Burn flowing past St. Andrew’s Caravan Park, Fig. 15, and Ayr River in the
centre of the town, Fig. 9, where it is tidal. The Pow Burn is joined by the
Rumbling Burn, a smaller stream with tributaries flowing from the villages of
Symington, Frognal and Monkton.

At the time of the team visit in June, rainfall had been light and the flow in both
burns was low. Elsewhere the team observed altogether ten drainage pipes
emerging from beneath roads or the public esplanade or the beach with some
flow in eight of these (assumed to be surface water).

Two old outfall pipes at the start of the south section Woodfield to Saltpans
Road (Waypoint 6) and also just north of the Marine Hotel (Waypoint 25) had
some flow appearing to be land runoff and were sampled and measured.

All other small watercourses, either open burns or issuing from pipes, had no
apparent sediment loading, colour or smell.

Wildlife/Birds

Seabirds were observed in large numbers, other birds were observed in small
numbers. On the south shore survey section one wagtail and a pair of rock
pipits were seen feeding among the gravel on the upper shore. At Troon
South Beach car park in Titchfield Road there were several rooks probing the
grass or perched on the seawall. A pair of carrion crows was observed
searching shore debris for food below the Prestwick Esplanade PS CSO. A
small flock of less than 20 starlings was seen in managed vegetation (Rosa
rugosa) on the seaward side of Troon South Beach esplanade as the team
returned to their vehicle. Seabirds consisted of mainly common gull with a
flock of over 200 seen at the south of the Pow Burn mouth on the second
survey day (Fig. 21). This end of the beach is less frequented by dog walkers
because it is bounded by the burn and remote from the nearest car park. The
resting birds in were disturbed by the team approaching to take a seawater
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sample. In the Ayr River near New Bridge the team observed one black
guillemot, a cormorant and about six gulls. One pair of swans and then a
single bird were seen by waypoints 49 and 6, off Prestwick Sands. A small
number of swallows were observed but never more than a pair, e.g. at
waypoint 57.

No mammals were observed however a resident of Ayr informed the team that
he had seen an otter downstream of New Bridge prior to the survey, though
no specific date was mentioned. The team did observe a possible otter spraint
or fox dropping by a concrete pipe (Fig. 16) issuing into the Pow Burn at its
confluence with Rumbling Burn.

Specific observations made during the survey are mapped in Figures 1, 2 and
3 and listed in Table 1. Water samples were collected at the locations marked
on Figures 4, 5 and 6. Bacteriology results are given in Table 2. No shellfish
samples were possible and therefore no results are presented.
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Figure 1. Meikle Craigs waypoints, northern section

Meikle Craigs, Ayrshire, Shoreline Survey Report, BO067_Shoreline 0032, Issue04, 01/08/2014 Page
9 of 30



Shoreline Survey Report

Sough
Sands .
\\‘EB F""'"_"Dd iy
1‘"{-.\_-
A .
] :
"'\__‘
Ao
) To
Legend =
e o Hz—s:ﬂﬁ—'

Contains Ordnance Survey data © Crown Copyright and Database right (2014)
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Figure 3. Meikle Craigs waypoints, southern section
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Meikle Craigs, Ayrshire, Shoreline Survey Report, BO067_Shoreline 0032, Issue04, 01/08/2014 Page
12 of 30



Shoreline Survey Report

.-r. ':-C..:IEJ P |l-'q_.-"'

B

L'ﬁl-:h'“q' o e ey = At |
,ﬁa?r}f-#-" VMRS ORES

Contains Orldnance Survey data © Crown Copyright and Database right (2014)
Figure 5. Meikle Craigs samples, mid-section

Meikle Craigs, Ayrshire, Shoreline Survey Report, BO067_Shoreline 0032, Issue04, 01/08/2014
13 of 30

Page




Shoreline Survey Report

Legend

Type
@ Freshwater
A Seawater

0 025 0.5

i
THIA 1B AW i &
iy f%; e oo
% . -

: v £ ‘I
@ SN
= ] S Cl '.-J "3
' | SE) TS T s
Contains Ordnance Survey data © Crown Copyright and Database right (2014)

Figure 6. Meikle Craigs samples, southern section.
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No. Date Time NGR Position East North Associated Associated Description
photograph sample
1 | 03/06/2014 | 810 | NS3407023943 | 234071 | 623944 Start of shore survey Soug;rsea'on at Saltpans Road,
2 03/06/2014 8:19 NS 34029 23954 234029 | 623955 MCSW1 Planned seawater sample near old iron outfall pipe.
3 03/06/2014 821 NS 34023 23954 234023 | 623955 Seawater sample taken beside old outfall pipe — it ends
underwater.
4 03/06/2014 827 NS 34058 23936 234058 | 623936 Deliberately cut bregk in old iron gutfall pipe near shore
with water flowing.
5 | 03/06/2014 | 830 | NS 3406023935 | 234061 | 623935 mMcrwi | Unplanned freshwater sample from flowing top section
of old outfall pipe. Sample associated with waypoint 6.
Outflow from old iron pipe appears clean. Pipe
6 | 03/06/2014 | 831 | NS 3406123935 | 234061 | 623935 downstream of square hole blocked with sand and
appears out of use. Flow: width 0.5 m, depth 8 cm, flow
rate 0.281 m/s SD 0.012.
7 | 03/06/2014 | 841 | NS34017 23748 | 234018 | 623749 Mcrwz | Unplanned freshwater sample. Sample associated with
waypoint 8.
Concrete pipe protruding from beneath road with water
flowing. Diameter 60 cm, water width 25 cm, depth in
8 03/06/2014 8:41 NS 34017 23749 234017 | 623750 middle 2 cm, flow rate 2.171 m/s SD 0.298. SD high
because of very shallow flow. Photographed on return
walk.
9 03/06/2014 9:04 NS 33846 23331 233846 | 623332 Wildlife - 1 wagtail and two rock pipits feeding.
10 | 03/06/2014 9:06 NS 33812 23276 233812 | 623277 Winkles numerous on rocks. Clumps of small mussels
but too small for a sample.
11 | 03/06/2014 9:16 NS 33722 23184 233722 | 623185 MCSW2 Planned seawater sample two.
Outfall pipe terminus at Saltpans Road. Large rubber
12 | 03/06/2014 | 9:19 | NS 3375123167 | 233751 | 623168 Fig. 7 end cap measuring 2.8 m in height designed to open
with flow pressure. Pipe diameter 2 m. No flow from
pipe.
13 | 03/06/2014 | 9:24 | NS3375123191 | 233752 | 623192 End of shore survey Saltpans Road, Ayr, Meikle Craigs
south section.
14 | 03/06/2014 | 10:06 | NS 3370022179 | 233700 | 622179 Fig. 8 MCFW3 Planned freshwater sample from River Ayr. Sample
associated with waypoint 15.
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No.

Date

Time

NGR Position

East

North

Associated
photograph

Associated
sample

Description

15

03/06/2014

10:08

NS 33700 22181

233700

622182

Fig. 9

Ayr River observations. Bridge with five arches and four
supporting piers each of 2 m width. Arch span total
measured across bridge roadway = 71 m minus four pier
combined widths = 62 m maximum possible width of
river flow. Flow at low tide only under two arches on
survey day measured by floating stick at 10 m/min for
the second south arch and 5 m/min for the adjacent third
arch (no flow under the first, fourth and fifth arches).
Depth measured by weighted line. All measurements
and estimates for Tuesday morning 3/06/2014 at around
10:00 with low tide leaving only freshwater river flow.

15

Second arch from south end depth = 0.93 m, flow rate
10 m/min, estimated width 4.6 m.
Third arch from south end depth = 0.73 m, flow rate 5
m/min, estimated width 4.6 m.
Wildlife: 1 black guillemot, 1 cormorant, 6 gulls.

16

03/06/2014

10:11

NS 33701 22186

233701

622186

Fig. 10

Leisure craft, 8 sailing yachts, moored 300 m
downstream of the New Bridge, Ayr.

17

03/06/2014

11:27

NS 31563 30671

231564

630672

Start of northern shore survey section Troon, Titchfield
Road to Royal Troon Golf Course. Wind 6 knots with
20% cloud cover, sunny and dry. About six rooks in the
car park or on the seawall.

18

03/06/2014

11:30

NS 31639 30616

231639

630616

MCSW3

Planned seawater sample three.

19

03/06/2014

11:31

NS 31639 30614

231639

630614

Seawater sample taken near square concrete
installation with iron grill at terminus of outfall pipe. No
flow observed from pipe on survey day

20

03/06/2014

11:42

NS 31688 30682

231688

630683

Eider duck flock consisting of one drake, five ducks and
about six goslings in seawater edge amongst flat rock
outcropping.

21

03/06/2014

11:45

NS 31753 30759

231754

630759

Five starlings observed feeding on the shore.

Meikle Craigs, Ayrshire, Shoreline Survey Report, BO067_Shoreline 0032, Issue04, 01/08/2014 Page 16 of 30




<«SRSL

No.

Date

Time

NGR Position

East

North

Associated
photograph

Associated
sample

Description

22

03/06/2014

11:50

NS 32063 30756

232063

630757

Fig. 11

Extensive swept area of Troon South Sands Beach
below promenade extending about 150 m to seaward
from the top of the beach. Machine swept with fine lines
leaving no seaweed or other fragments of debris or
flotsam on the swept area.

23

03/06/2014

11:57

NS 32338 30413

232338

630414

Fig. 12

People at leisure on the beach including four dogs. Two
moored tankers or ore carriers (unladen) about two or
three miles offshore. Troon Sands information notice,
Fig. 12, information notice above beach on esplanade,

east of waypoint 23.

24

03/06/2014

12:08

NS 32615 29816

232616

629817

MCFwW4

Unplanned freshwater sample from beach pipe. Sample
associated with waypoint 25.

25

03/06/2014

12:09

NS 32615 29816

232615

629816

Old iron pipe emerging from beach sand appearing to be
land runoff. Diameter 60 cm, water width 56 cm, water
depth 15 cm, flow rate 0.317 m/s, SD 0.023.

26

03/06/2014

12:27

NS 32712 29521

232713

629522

Marked private discharge point searched for but not
found except for 3 m diameter uncut nettle patch inside
and against the Marine Hotel fence.

27

03/06/2014

12:33

NS 32587 29349

232588

629350

MCSW4

Unplanned seawater sample at Little Craigs rock.

28

03/06/2014

12:49

NS 32828 28856

232828

628856

MCSW5

Planned seawater sample at Meikle Craigs rock.

29

03/06/2014

13:00

NS 32987 29015

232987

629015

MCFW5

Planned freshwater sample. Sample associated with
waypoint 30.

30

03/06/2014

13:01

NS 32987 29016

232987

629016

Concrete pipe diameter 46 cm, water width 42 cm with
uniform depth of 11 cm due to sand infilling, flow rate
0.392 m/s, SD 0.022.

31

03/06/2014

13:17

NS 33253 29168

233254

629169

End of shore survey north section, Troon South Sands
at Royal Troon Golf Course buildings road end.

32

04/06/2014

8:42

NS 34395 27870

234396

627871

Start of survey route mid-section at Prestwick sands
north. Sewage pumping station. Local information states
that caravan park is owner occupied in the majority.

Meikle Craigs, Ayrshire, Shoreline Survey Report, BO067_Shoreline 0032, Issue04, 01/08/2014 Page 17 of 30




<«SRSL

No. Date Time NGR Position East North Associated Associated Description
photograph sample
Fig. 13, photograph of caravan park entrance (well-
Fig. 13 maintained park) approximately 150 vans. Fig. 14, notice
33 | 04/06/2014 8:46 NS 34478 27847 234479 | 627848 Fig. 14 and facilities for dog owners near to waypoint 33. Twelve
' cows were observed in a field adjacent to the caravan
park.
34 | 04/06/2014 8:55 NS 34474 27679 234474 | 627680 MCFW6 Planned freshwater sample number 6 Pow burn.
Observations: Width 11m 40cm Depth 1: 12cm Flow 1:
35 | 04/06/2014 8:56 NS 34475 27681 234475 | 627681 Fig. 15 0.266m/s SD 0.008 Depth 2: 12cm Flow 2: 0.191m/s SD
0.006 Depth 3: 17cm Flow 3: 0.298m/s SD0.009
36 | 04/06/2014 | 911 | NS 3452127672 | 234521 | 627672 MCFW?7 Unplanned freshwater Sa;?g;e number 7 from concrete
Observations: Run off directly from pipe measured.
Evidence of iron deposit. Dog or otter faeces lying
37 | 04/06/2014 9:13 NS 34518 27675 234518 | 627676 Fig. 16 beside pipe. Pipe width 30cm Flow width 25cm depth
10cm
Flow 0.829m/s SD 0.006
38 | 04/06/2014 | 9:22 | NS 3451927668 | 234520 | 627668 MCFW8 Unplanned fresh water, contaminated sample. Sample
associated with waypoint 39.
Observations: Crack in pipe just prior to junction box.
39 | 04/06/2014 | 9:23 | NS 3452027669 | 234520 | 627670 Fig. 17 Leaking from bottom of pipe. Flow measured using jug
and measuring time. Flow 570 millilitres in 10 sec = 3.4
L/min.
40 | 04/06/2014 9:36 NS 34319 27498 234319 | 627499 Storage container. Unknown use.
41 | 04/06/2014 | 9:39 | NS 3426027462 | 234261 | 627462 Dog faeces on path towards beach. 9 dogs visible on
beach. 1 gull.
Old outflow pipe missing a section, open onto beach.
42 | 04/06/2014 | 9:48 | NS3397527668 | 233975 | 627668 Remainder of pipe intact towards sea approximately 5
metres further down shore and visible at low tide. Water
is stagnant at the break point, so no sample taken.
Unplanned seawater sample number 6 taken near an
43 | 04/06/2014 9:54 NS 33938 27630 233938 | 627631 MCSW6 old outfall pipe west of St. Andrews Caravan Park at
north end of fishery RMZ.
44 | 04/06/2014 10:16 NS 34040 27377 234041 | 627378 MCSW7 Planned seawater number 7 at mid-point of fishery RMZ
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No. Date Time NGR Position East North Associated Associated Description
photograph sample
45 | 04/06/2014 | 10:17 | NS 3405427380 | 234055 | 627380 Three dogs on shore. 1S ﬁc‘)’l No shellfish evident on
46 | 04/06/2014 | 10:25 | NS 3429927252 | 234300 | 627252 Eight dogs on beach. 150 gulls just north of holiday park.
17 people on shore within survey area.
47 | 04/06/2014 | 10:32 NS 34141 27185 234142 | 627186 WP taken in error.
48 | 04/06/2014 10:34 NS 34130 27181 234130 | 627181 MCSW8 Unplanned seawater sample number 8.
49 | 04/06/2014 10:39 NS 34157 27177 234157 | 627177 Two swans flying, 1 common gull.
50 | 04/06/2014 10:46 NS 34352 27070 234352 | 627070 Fig. 18 Fourteen dogs on beach with 5 people.
51 | 04/06/2014 | 10:52 NS 34486 26829 234487 | 626829 Public CSO.
) Planned seawater sample number 9 at south end of
52 | 04/06/2014 | 11:08 NS 34269 26806 234269 | 626807 MCSW9 fishery RMZ opposite Prestwick Esplanade PS CSO.
) Southern end of RMZ as on map at Prestwick
53 | 04/06/2014 | 11:10 NS 34288 26807 234289 | 626808 Esplanade PS CSO at south end of fishery RMZ.
54 | 04/06/2014 11:22 NS 34517 26397 234518 | 626398 MCFW9 Unplanned freshwater sample number 9.
Observations for WP54. Run off from pipe running
) through wall at shore below public leisure facility. Flow
55 | 04/06/2014 | 11:22 NS 34515 26395 234516 | 626396 measured by jug. Pipe width 30cm, flow width 12cm,
depth 1cm, flow 250 millilitres per sec.
56 | 04/06/2014 11:31 NS 34526 26296 234527 | 626297 Disused overflow pipe.
57 | 04/06/2014 | 11:40 NS 34586 25821 234586 | 625822 Wildlife: 2 swallows.
58 | 04/06/2014 | 11:49 | NS 3453725417 | 234538 | 625418 MCFW10 Unplanned freshwater sample number 10. Sample
associated with waypoint 59.
Observations: Pipe width 25cm, flow width 8cm, depth
50 | 04/06/2014 | 11:49 | NS 3453725416 | 234537 | 625416 Lem, flow measured by time/distance travelied 0.06m/s.
Old iron outflow pipe, running from under wall to shore.
One starling on shore.
Plastic field drain at bottom of sea wall. Fig. 19, South
60 | 04/06/2014 11:59 NS 34537 25410 234538 | 625411 Fig.19 Ayr Council, Barber Surf Rake trailer, parked on
roadside above waypoint 60.
61 | 04/06/2014 | 11:59 NS 34537 25411 234538 | 625412 One gull, 1 swan flying.
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Associated Associated

No. Date Time NGR Position East North Description
photograph sample
Fig. 20 A dog and owner on beach, 7 seagulls. Fig. 20, sign on
62 | 04/06/2014 12:04 NS 34532 25383 234532 | 625383 g Prestwick Esplanade for dog owners south of waypoint
62.
63 | 04/06/2014 12:20 NS 34354 25074 234355 | 625074 Numerous dead cockle shells. No sign of mussels.
64 | 04/06/2014 | 12:32 | NS 34187 25084 | 234187 | 625085 MCSW10 Planned seawater sample number 10 off Bentfield,

Maryborough Road, Ayr.

65 04/06/2014 12:43 NS 34112 24913 234112 | 624913 Evidence of fires on beach, litter around it.

End of shore survey middle section, Prestwick Sands

66 | 04/06/2014 12:46 NS 34077 24793 234077 | 624794 south end, Maryborough Road, Ayr.

Return to start of survey, middle section, Prestwick

67 04/06/2014 13:14 NS 34568 27796 234568 | 627796
Sands north end.

Approximately 200 gulls on beach(around mouth of Pow

68 | 04/06/2014 | 13:25 NS 34007 27754 234008 | 627754 .
Burn where next sea water sample will be taken)

Planned seawater sample 11 from Pow Burn mouth. Fig.

69 | 04/06/2014 | 13:35 NS 33748 28079 233748 | 628079 Fig. 21 MCSW11 . . .
21 resting birds by sample position.

70 | 04/06/2014 13:36 NS 33749 28082 233750 | 628082 End of Meikle Craigs survey.

Photographs referenced in the table can be found attached as Figures 7 to 21.
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Sampling

Samples were collected as specified in the survey plan. Unplanned samples were
collected where it was thought appropriate. Samples were labelled, bagged in zip
lock bags and placed in a flexible insulated cool bag until the end of the shore survey
for each of the two survey days. At the end of the survey each day the samples were
then transferred to a Biotherm 30 box with ice packs and posted to Glasgow
Scientific Services (GSS) for E.coli. analysis. No shellfish samples were obtained as
the fishery lies below low water springs and the team were not present at a suitable
low tide. No harvesting was being conducted by the harvester during the survey
period as the fishery was being left fallow. Shellfish observed by the team on the
shore were all too small to be acceptable for analysis.

Altogether 11 seawater and 10 freshwater samples were taken. Of these, 2 seawater
and 6 freshwater samples were additional. One of the additional seawater samples
was taken by an old iron outfall pipe off the St. Andrews Caravan Park
(corresponding to the north end of the fishery RMZ) and the second at the Little
Craigs rock, Troon South Sands, just north of the limits of the fishery. The six
additional freshwater samples were taken at various pipes encountered with
sufficient water flow.

The temperature of the Tuesday samples was recorded as 1.8 degrees and the
Wednesday samples as 2.5 degrees on arrival at the testing laboratory on the day
following collection.

Seawater samples were tested for salinity by GSS and the results were reported in
mg Chloride per litre. These results have been converted to parts per thousand (ppt)
using the following formula:

Salinity (ppt) = 0.0018066 X CI- (mg/L)
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Table 2. Water Sample Results

No. Date Sample Grid Ref Type E. coli Salinity
(cfu/100ml) (ppt)

1 03/06/2014 MCFW1 NS 34060 23935 Freshwater 120

2 03/06/2014 MCFW2 NS 34017 23748 Freshwater 10000

3 03/06/2014 MCFW3 NS 33700 22179 Freshwater 470

4 03/06/2014 MCFW4 NS 32615 29816 Freshwater 10000

5 03/06/2014 MCFW5 NS 32987 29015 Freshwater 20

6 04/06/2014 MCFW6 NS 34474 27679 Freshwater 550

7 04/06/2014 MCFW7 NS 34521 27672 Freshwater <10

8 04/06/2014 MCFW8 NS 34519 27668 Freshwater <1000

9 04/06/2014 MCFW9 NS 34517 26397 Freshwater <10

10 04/06/2014 MCFW10 NS 34537 25417 Freshwater 20

11 03/06/2014 MCSW1 NS 34029 23954 Seawater 26 31.8
12 03/06/2014 MCSW2 NS 33722 23184 Seawater 34 32.34
13 03/06/2014 MCSW3 NS 31639 30616 Seawater 3 31.43
14 03/06/2014 MCSwW4 NS 32587 29349 Seawater 1 31.07
15 03/06/2014 MCSW5 NS 32828 28856 Seawater 10 30.89
16 04/06/2014 MCSW6 NS 33938 27630 Seawater 12 30.17
17 04/06/2014 MCSW7 NS 34040 27377 Seawater 6 29.99
18 04/06/2014 MCSW8 NS 34130 27181 Seawater 9 29.63
19 04/06/2014 MCSW9 NS 34269 26806 Seawater 6 30.89
20 04/06/2014 MCSW10 NS 34187 25084 Seawater 0 31.62
21 04/06/2014 MCSW11 NS 33748 28079 Seawater 57 24.21

Salinity Profiles

No boat work was required and therefore no CTD salinity profiles were taken in the

water over the fishery by the team.
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Photographs

Figure 7. Ayr PS EO terminus south of Saltpans Road. Waypoint 12.

Figure 8 New Bridge Ayr from south bank. Site of planned freshwater sample
MCFWS3, with elevated main sewer pipe (covered in green algae) bordering both
banks, Waypoint 14.
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Figure 9 New Bridge Ayr at low water Tuesday 3™ June 2014 from the north bank.
Associated with Waypoint 15.

Figure 10 Leisure craft moored in the River Ayr downstream (west) of New Bridge.
Taken from Waypoint 16.
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Figure 11 Troon South Beach sands freshly raked by South Ayr Council. Associated
with Waypoint 22.

Figure 12 Troon South Sands beach esplanade information notice.
East of Waypoint 23.
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Figure 13 St. Andrews Caravan Park entrance and reception office. Waypoint 33.

Figure 14 Typical provision for dog walkers at the entrance to restwick Golf Club at
the approach to the north end of Prestwick sands. Near to Waypoint 33.
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Figure 15 Pow Burn below confluence with Rumbling Burn. Site of freshwater
sample MCFW6. Waypoint 35.

o

=
Figure 16 Concrete pipe with runoff just upstream of Pow and Rumbling Burns’

confluence. Faeces left of pipe mouth. Site of unplanned freshwater sample
MCFW?7, Waypoint 36.
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Figure 17 Inspection junction in pipe (leaking) connecting with St. Andrews Caravan
Park PS EO. Location of unplanned freshwater sample MCFW8, Waypoint 39.

Figure 18 Dogs and walkers on Prestwick sands. Waypoint 50.
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Figure 19 Tractor towed Barber Surf Rake operated by South Ayr Council beside
Prestwick Sailing Club. Near to Waypoint 57.

Figure 20 South Prestwick sands esplaade pavemnt sign. South of Waypoint 62.
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Figure 21 Pow Burn mouth at Prestwick Sands north with resting gull flock.
Associated with planned seawater sample MCSW11. Waypoint 69.
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5. Intermittent Sewage Discharges

IEENEE Location Discharge Name Discharge Type PleErEmlrg

number to
CAR/L/1003418 N2343070435 Annbank STW CSO Seg"e"’bgeer(g\‘jgg‘fgﬁ?g‘gged River Ayr
CARIL/1003350| NS 33579 Ayr PS Segvea\‘,g:r(g\‘jle’l}fgﬁ?cmgged Firth of Clyde
corioooea|| NSOt || GOl CHTGS | Savage bl oo | - Siphons
CAR/L/1000628 N§231358491 George street CSO, Se;\é ?/\E/]:r(g\ljgi‘lcc))vs?gsb(i)n)ed Rumbling Burn
corionoos|| NS00 | PR Sr S Senage (1ele) ST o
CARIL/1026135 | NS 3268 3194 Ma_Fr((a)IOGnrg\éeoPS Se;”ew:r(g\‘jggfgﬁ‘(’gsbged Firth of Clyde
camniossors] NS0 | anSceenng | Seuage (k) Carbined| ey
CARIL/1026135| N 39050 Harbour PS, CSO Seg"e"“\‘,geer(g\‘jggfgvﬁ’cn‘gg‘)ed Firth of Clyde
CARIL/1026135| N> 3508 Shore Road CSO Seg"e"“\‘,geer(g\‘jggfgvﬁ’cn‘gg‘)ed Firth of Clyde
cammiozorss| NS | arSeeerng | Sewage (unk) Canbined| ey
CAR/L/1026135 N?9321366164 BelleislgSG(;)If Club Segvea\lgeer(g\ljlealictlz())v\clt?gsl)(i)rl)ed SIaBpB;)nuse
capniozorss] AN | S Coian | Souage (uBIe) Crbne | o or iy
CAR/L/1026135 N§231358491 George street CSO Se;\é ?/\E/]:r(g\ljgi‘lcc))vs?gsb(i)n)ed Rumbling Burn
CAR/L/1026135 N§636551388 Kirk StregtS s(;orm tank Se;\:ea\l/%/]:r(g\ljgi‘lcc)) Vs:((ncr?é)(i)n)ed Pow Burm
CARIL/1026135| NS 30188 Kirk Street CSO Se;”ew:r(g\‘jggfgﬁ‘(’gsbged Pow Bumn
CAR/L/1026135 N?936532724 Da'me”ié‘gg’” Road Seg"e"’bgeer(g\‘jgg‘fgﬁ?g‘gged Annfield Burn
CAR/L/1026135 Ng 430702515 St Quivox CSO Seg"e"’bgeer(g\‘jgg‘fgﬁ?g‘gged U/N W/C
CARIL/026135| N> 37402 || agykirk Bur CSO Seg"e"“\‘,geer(g\‘jggfgvﬁ’cn‘gg‘)ed Ladykirk Burn
CAR/L/1003419 N2638411991 Prestwicl;l;splanade Segvea\lgeer(g\ljlealictlz())v\clt?gsl)(i)rl)ed Firth of Clyde
CAR/L/1000673 N2636551388 Kirk Street CSO Seg"e"’bgeer(g\‘jgg‘fgﬁ?g‘gged Pow Burn
CARIL/1003350| NS 3°13 Shore R";‘g Greenan | _ %i‘g’;?gfg‘r‘f‘m (o) | Firth of Clyde
CAR/L/1003350| NS 33975 Ayr PS, EO e 22‘;]"23%52‘;(?(')'3 (e0) | Fith of Clyde
cAR/L/1003350| NS 33700 Ayr PS, EO e 22‘;]"23%52‘;(?(')'3 (g0 | Fithof Clyde
CAR/L/1003350| NS 33800 Ayr PS, EO e 22‘;]"23%52‘;(?(')'3 (e0) | Fith of Clyde




hilfrig(;? Location Discharge Name Discharge Type Discr};rging
CAR/L/1000672 N§636551388 Pow Bum PSEO | rsgee‘;]";?%ler‘f?c')'vcv) (o) | PowBuM
CARIL/1010095| NS 38276 Hansel Village EO Emersgeg’;’]igeo(\f’eﬂ}’gﬁ)(EO) Pow Burn
cariotooes| N " | Emergency Overflow (E0) | PO BU
CARIL/1026135 | NS 3268 3194 | Mapel Grove PS En?:r\gzgg; Fc))li/tgiﬁ)cm Firth of Clyde

Troon EO (EO)EO

CARIL/1026135| 3 39050 Harbour PS,EO | %‘2‘;}"?}%%‘:&(’)‘3 (0 | Firth of Clyde
CARIL/1026135 N?938115813 Shore Eg?%greenan Emerzivx?? %E/F;lrjf?g\?v) (E0) | Firth of Clyde
CARI/L/1026135 N§135168f 9 Pan Rocks PS,EO | . rzi"r‘]’g?%@r’f?(')'\fv) (o) | North Bay
CARIL/026135| 53250 | pan Rocks PS, EO | [ %ﬁ"r‘]’?}%@r’f‘fg\f\) (0 | Firth of Clyde
CARI/L/1026135 N2132122108O Pan Rocks PS,EO | . rzi"r‘]’g?%@r’f?(')'\fv) (o) | North Bay
CARI/L/1026135 N?830350415 Cambusdoon PS, EO | %i‘g’?g%fg‘r’f?m (E0) | River Ayr
CARIL/1026135| NS 33975 Ayr PS, EO e 22‘;]"23%52‘;(?(')'3 (e0) | Fith of Clyde
CARL/1026135| NS 33700 Ayr PS, EO e éiﬁ??%f/i‘r‘f?m (e0) | Fith of Clyde
CARIL/1026135| NS 33800 Ayr PS, EO e 22‘;]"23%52‘;(?(')'3 (e0) | Fith of Clyde
CARILI026135| N5 3%80% | st andrews PS, EO | 22‘;]"23%52‘;(?(')'3 (£0) |Rumbling Burn
CARIL/1026135 l\l§73841504 s Agg:lfv;ss,cgg b Emerziﬁvﬁf’ ?)E/F;lrjftl)gvcv) (E0) |Rumbling Burn
CAR/L/1026135 N2636551388 Pow Bumn PS, EO | rzi"r‘]’g?%@r’f?(')'\fv) (E0) | PowBum
CARI/L/1026135 N2132585839 Holmston PS, EO | . rzi"r‘]’g?%@r’f?(')'\fv) (E0) | River Ayr
capiozorss] NGB | HOSonpSNoL || Sovage bl | UT of e
CARI/L/1026135 N§735774234 Brieryside PS, EO | rzi"r‘]’g?%@r’f?(')'\fv) (E0) | PowBum




6. Other consented discharges

Licence No. NGR Site Name Treatment type Disctt\grges r'\r/1l3l?/|; ra'gl/'; PE
CAR/R/1009282 N§935828091 Dwelling Sewi%ieré;@"ate) U”dgd‘r"r’]o"d 7
commnovsa) NS | Duelig | Sevage ) | T of e :
CAR/R/1013586 N§734713070 f\)/l"gf]'li't'(‘)?_] Sewi%ieréz&"ate) soakaway 5
CAR/R/1015608 | NS 2401 Ali"r‘]’ﬁ]”cf?j’i've Se"""’;,%iem(;’rr;,"ate) River Ayr 5
cormmnoraoso| NS0 || Dulng | Sevage (AT | e :
commnorasso| NSHEOF | ielng. | Sevage (T | Rupbi :
CAR/R/1016508 Nf837302;179 4 iYYlefQ?S’ Se""apgriem(:rr;,"ate) soakaway 20
CAR/R/1016545 N§134504706 2 D&igggs’ Se""?:,gr?m(;r)',"ate) soakaway 14
CAR/R/1017666 NS 35997 Dwelling, Sewagga (Private) Rl']Jr/r;rbIci):wg 5

29449 Prestwick Primary Bun
cAR/R/1018107 | NS 30040 Dwelling Se""i,%ieré;@"ate) soakaway 6
CAR/R/1018856 N§036583030 Dwelling, Troon Sewz;grierézrr)i/vate) soakaway 5
NS 35606 2 Dwellings, Sewage (Private) Ut Qf
CAR/R/1019286 | 5520 sl Prmary Rug:J erIr:ng 10
CAR/R/1019614 N§O38832982 DBV(\gleSIItigrg];, Sewz;grie m(aPrr;lvate) u/iT ny Ir?iver 5
CAR/R/1019782 NS 39134 | Dwelling,Monkt Sewagga (Private) soakaway 6
27651 on anar)_/
CAR/R/1020012 | N5 20720 milliltg% Se""apgriem(:rr;,"ate) soakaway 11
CARIR/1020424 | N5 29590 milliltg% Se""apgriem(:rr;,"ate) soakaway 6
CAR/R/1020427 N2638997070 milliltg% Se""apgriem(:rr;,"ate) soakaway 5
CAR/R/1021251 N2036828070 E,‘c’)"tfgmﬁl Se""apgriem(:rr;,"ate) soakaway 5
CAR/R/1023471 N§338872308 Ali"r‘]’ﬁw'g?&'ve Sewi%ﬁé;:‘/"ate) soakaway 5
CAR/R/1024038 N§935690236 f\)/l"gf]'lft'(‘)?_; Sewi%ieré;@"ate) soakaway 5
CARIRI1024898| NS S2TI4 5 Dwellings Se""i,%ieré;@"ate) soakaway 17
CAR/R/1028098 | N 38340 Dwelling Se";ae%f)r(lzg;’;te) Field Drain 6
CAR/R/1031406 N§839856050 E\)A";ﬁwt':)% Sewi%ieré;@"ate) soakaway 5
cariri0sseo7 | "SRR | e | ey | Bomn 16
CAR/R/1040471 N§239313080 Business Se""?:,gr?m(;r)i,"ate) River Ayr 25
CARIRI1040480 | N5 33240 1 gusiness Se""apgr?m(;r;"ate) River Ayr 5




Licence No. NGR Site Name Treatment type Disctt\grges r'\r/1l3l?/|; ra'gl/'; PE
CAR/R/1040495 N§236352905 Business Sewi%ieré;@"ate) River Ayr 5
CAR/R/1040496 N§236322040 Business Sew";‘:,%iem(;r;"ate) River Ayr 10
CAR/R/1040497 N§236302945 Business Se""?:,gr?m(;r)i,"ate) River Ayr 5
CAR/R/1040825 N2138898228 Alivr:ﬁ:g?&be Se""apgriem(:rr;,"ate) soakaway 10
CAR/R/1048864 N213095°030 E,‘c’)"tfgmﬁl Se""apgriem(:rr;,"ate) soakaway 6
CARIRI1049506 | N5 33850 | pueliing, Ayr Se""apgr?m(;r;"ate) Land 5
CAR/R/1050518 N§13251‘210 Dwelling, Ayr Se""?:,gr?m(;r)i,"ate) River Ayr 5
CAR/R/1050827 N§331668083 Dwelling, Ayr Sewi%?rézg"ate) U/N WIC 5
CAR/R/1051252 | NS 32705 Dwelling Se""i,%ieré;@"ate) South Bay 5
CAR/R/1052612 N§731969363 E;‘:Eg'l?gr'] Sewi%ﬁé;:‘/"ate) Raith Burn 5
CAR/R/1061226 N§339735060 D""S'l'ji:‘/%’x& Sewi%ieré;@"ate) soakaway 7
CAR/R/1063155 N§938377237 Dwelling, Troon Sewz;grierézrr)i/vate) soakaway 6
CAR/R/1063166 N§33983€192 Ali"r‘]’ﬁ]”c'?&'ve Sew";‘:,%iem(;r)',"ate) soakaway 5
T Tl I S :
CAR/R/1068064 N2939329214 Dwelling, Troon Sew?:gr?m(zrr)i/vate) soakaway 8
CAR/R/1070885 N2038657782 Dwelling, Ayr Sew?:gr?m(zrr)i/vate) soakaway 6
CAR/R/1070895 N2131701050 Dwelling, Ayr Sew?:gr?m(zrr)i/vate) soakaway 7
CARIRI1071059 | N5 3705 | pueliing, Ayr Se""apgr?m(;r;"ate) urm Z‘;f“’er 5
CAR/R/1071073 N§836795761 f\)/l"(‘)’f]'li'tr(‘)?_; Sewi%?réz&vate) Pow Burn 5
CAR/R/1050483 N§737989853 M;{f‘gmi'ne Sewi%ﬁé;:‘/"ate) Soakaway 10
CAR/R/1071132 N§836715929 f\)/l"gf]'lft'(‘)?_; Sewi%ieré;@"ate) Pow Burn 5
CAR/R/1071782 N§531966579 M%‘g’;')':gg\;n Sewi%ieré;@"ate) soakaway 5
CAR/R/1071825 | NS 33701 | Dwelng. Other Effluent soakaway | 5 30
conmriorzzer| NS5 | veing | Sovge ) | U v :
CAR/RI1072873 | NS 37070 F[,’r"(‘e’gwgk Se""apgr?m(;r;"ate) UIN W/C 6
conmnarses| P50 | Dvetng | Sowge O | e :
CAR/R/1073026 N293228176 iﬂggﬁggﬁﬁl Se""apgriem(:rr;,"ate) soakaway 10
comnareza]| TS | Dty | SoRGeC | e :




Licence No. NGR Site Name Treatment type Disctt\grges n'\flli?l?/g 3“3/'/5 PE
CAR/R/1073129 N§931‘g5967 iﬂzyﬁgﬂﬁﬁl Sewi%ieré;@"ate) soakaway 10
CAR/R/1073456 N§O37706314 Dwelling, Ayr Sew";‘:,%iem(;r;"ate) Ui zfy'?“’er 5
CARIRI1080675 | N5 38T48 | pueliing, Ayr Se""apgr?m(;r;"ate) urm 2‘;{5“’” 6
commnaszics| NSUSTE | Dl | Sevage el | Rupbi :
CAR/R/1085788 N§836623343 Dwelling, Ayr Sew?:gr?m(;’rr)i/vate) soakaway 5
CAR/R/1092569 N§O35676090 S[;"r;elr']“g”tgn Se""apgriem(;r;"ate) soakaway 10
CAR/R/1092646 N2937369090 2 Dﬂf)”o'rrl‘gs’ Se""apgriem(;r;,"ate) soakaway 10
cARIRI1005023 | NS 3789 | pueliing, Ayr Se""i,%ﬁé;@"ate) soakaway 5
cammmonons) NS0 | Dueling | Sevage ) | T of e :
CAR/R/1106832 N§932730584 2 ,\Dﬂ‘évﬁlﬂiggs Sewi%ieréz&"ate) Dow's Burn 10
CAR/R/1108333 N§136714010 ﬁgﬁﬂ'gﬁa Sewi%ieré;:'/"ate) soakaway 5
CAR/R/1108390 N§039921070 g‘(’)"t‘f'e'mﬂl Sewi%ieré;@"ate) soakaway 5
CAR/R/1108711 N§730888871 F?r"(‘e’gmg'( Sew";‘:,%iem(;r)',"ate) Raith Burn 5
CAR/R/1108801 N2938389318 Dwelling, Troon Sew?:gr?m(;’rr)i/vate) soakaway 7
CARIRI1110249 | N5 38T 5 Dueliings, Ayr Se""apgr?m(;r;"ate) UIN W/C 10
CAR/R/1111597 N§23279i77 ﬁéviﬁw&?a Se""?:,gr?m(:rr)i,"ate) River Ayr 6
CAR/R/1114384 Ng 431743947 Buisiness, Ayr Se""?:,gr?m(:rr)i,"ate) L%ﬂ}rl{]i)rfk 7
CAR/R/1114794 N§937680688 Er"é’;'wg’( SeWSgt?e(zz\éate) soakaway 5
CAR/R/1117052 N§03382224 9 | Dwelling, Ayr Sewi%ieré;@"ate) U/N W/C 10
CAR/S/1020794 N§230i3051 Ali"r‘]’ﬁw'g?&'ve Sewi%ierézr@"ate) Land 58 | 58 |29
CAR/S/1026489 N§542%2060 M%";’gg:gg\;n Sewi%ieré;@"ate) soakaway 45
camisnamasra| N5 209 | 3Dueings | Sevage Grva) | L | 3 | 32 g
RSA/A/1032208 | N> 30100 Asvc?g ::(c::l ! Radioactive Substance

Auchincruive
CAR/L/1000690 | N 3811 Airggftsg‘gtcf;" . slggar;;?nvg\gg & | PowBum
CARIL/L000759 | N5 3°818 Air;;ftsg‘g;g" . slggﬁn\ggt;r i &

Other




: : Discharges | MDF | DMF
Licence No. NGR Site Name Treatment type to m3/d | m3/d PE
. Surface Water (Other)
CAR/L/1000760 NS 35792 _ Prestwick Commercial, Ind &
26609 Airport Outfall 4
Other
. Surface Water (Other)
CAR/L/1000761 NS 36675 , Prestwick Commercial, Ind &
26489 Airport Outfall 2
Other
. Surface Water (Other)
CAR/L/1000762 NS 35731 , Prestwick Commercial, Ind &
26830 Airport Outfall 5
Other
Glasgow-
: Surface Water (Other)
CAR/L/1000778 | NS 35790 | Prestwick Commercial, Ind &
26450 International
. Other
Airport
NS 36500 Airport Car Surface Water (Other)
CAR/S/1034397 27020 Park, Tarbolton Commercial, Ind & Pow Burn
Road, Monkton Other
NS 37080 Farm, .
CAR/R/1008330 52580 Auchincruive Sheep Dip onto Land
NS 37800 | Farm, Old Toll, .
CAR/R/1008365 21500 By Ayr Sheep Dip onto Land
NS 37800 | Farm, Old Toll, :
CAR/S/1015568 21500 By Ayr Sheep Dip onto Land Land
NS 38000 | Farm, Old Toll, :
CAR/S/1015568 21600 By Ayr Sheep Dip onto Land Land
NS 38200 | Farm, Old Toll, :
CAR/S/1015568 21700 By Ayr Sheep Dip onto Land Land
Farm,
CAR/S/1083695 NS 37040 Auchincruive Sheep Dip onto Land Land
22560
(SAC)
Farm,
CAR/S/1083695 NS 37130 Auchincruive Sheep Dip onto Land Land
22560
(SAC)
Farm,
CAR/S/1083695 NS 37330 Auchincruive Sheep Dip onto Land Land
22690
(SAC)
Farm,
CAR/S/1083695 NS 37310 Auchincruive Sheep Dip onto Land Land
22610
(SAQC)
Farm,
CAR/S/1083695 NS 39580 Auchincruive Sheep Dip onto Land Land
23880
(SAC)
Farm,
CAR/S/1083695 NS 39790 Auchincruive Sheep Dip onto Land Land
23770
(SAC)
NS 35792 Abattoir, Old .
PPC/W/0020050 23399 Farm Rd, Ayr Meat/Food Production
Meat
NS 38680 Production, .
PPC/W/0020056 24941 Sandyford Toll, Meat/Food Production
Prestwick
Food
NS 36327 Production, .
PPC/W/0020060 55880 Glenburn Rd, Meat/Food Production
Prestwick,Ayr
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