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ÂĲƣĲƖШcċůůŸŰĬЯШìŔŰĬƖƨƚőШ ŊċŔŰƚƣШÉĲƽċŊĲШÂŸũũƨƣŔŸŰШыì ÉÂь 

ƽƽƽЮƓĲƣĲƖрőċůůŸŰĬЮĦŸůЯШ?ĲĦĲůĤĲƖШΝΞƣőШΞΜΞΡ 

ÉÖ~~ Åò1 

ÂƨĤũŔĦũǃШŸƽŰĲĬШÉĦŸƣƣŔƚőШìċƣĲƖШƓƖŸƻŔĬĲƚШƽċƣĲƖШċŰĬШƚĲƽĲƖċŊĲШƚĲƖƻŔĦĲƚШƣőƖŸƨŊőŸƨƣШÉĦŸƣũċŰĬШċŰĬШŔƚШċĦĦŸƨŰƣċĤũĲШ
ƣŸШƣőĲШƓƨĤũŔĦШƣőƖŸƨŊőШƣőĲШÉĦŸƣƣŔƚőШ]ŸƻĲƖŰůĲŰƣЮШcĲŰĦĲЯШÉĦŸƣũċŰĬШŔƚШŸŉƣĲŰШĦŔƣĲĬШŔŰШƣőĲШċƖŊƨůĲŰƣШŸƻĲƖШƓƖŔƻċƣĲШƻƚШ
ƓƨĤũŔĦШŸƽŰĲƖƚőŔƓШŸŉШƽċƣĲƖШċŰĬШƚĲƽĲƖċŊĲШĦŸůƓċŰŔĲƚЮ 

ÑőĲШůŸƚƣШƖĲĦĲŰƣШĦũċƚőШŔŰШƣőŔƚШĬĲĤċƣĲШċƖŸƚĲШƽőĲŰЯШŔŰШċШ9őċŰŰĲũШΠШŔŰƣĲƖƻŔĲƽШƓŸƚƣĲĬШŸŰШsƨũǃШΞΝƚƣШΞΜΞΡЯШÉƣĲƻĲШ
ÅĲĲĬЯШƣőĲŰШÉĲĦƖĲƣċƖǃШŸŉШÉƣċƣĲШċƣШ?E[Å ЯШĦũċŔůĲĬ ƚĲƽċŊĲШƓŸũũƨƣŔŸŰШƽċƚШƽŸƖƚĲШŔŰШÉĦŸƣũċŰĬШƣőċŰШŔŰШEŰŊũċŰĬЮШÑőĲШ
ÉĦŸƣƣŔƚőШ]ŸƻĲƖŰůĲŰƣќƚШÉĲĦƖĲƣċƖǃШŉŸƖШ9ũŔůċƣĲШ ĦƣŔŸŰШċŰĬШEŰĲƖŊǃЯШ]ŔũũŔċŰШ~ċƖƣŔŰЯШƚƽŔŉƣũǃШĦƖŔƣŔĦŔƚĲĬШőŔƚШљŔŰċĦĦƨƖċƣĲШ
ċŰĬШůŔƚũĲċĬŔŰŊШĦŸůůĲŰƣƚШƖĲŊċƖĬŔŰŊШƓĲƖŉŸƖůċŰĦĲШŔŰШÉĦŸƣũċŰĬњЮШ~ċƖƣŔŰШƓŸŔŰƣĲĬШŸƨƣШƣőċƣШƣőĲШƖĲĦĲŰƣШfŰĬĲƓĲŰĬĲŰƣШ
ìċƣĲƖШ9ŸůůŔƚƚŔŸŰШŉŸƨŰĬШƣőċƣШůŸƖĲШƽċƣĲƖШĤŸĬŔĲƚШŔŰШÉĦŸƣũċŰĬШċĦőŔĲƻĲĬШћŊŸŸĬќШƚƣċƣƨƚШыΣΣӖьШƣőċŰШŔŰШĤŸƣőШEŰŊũċŰĬШ
ыΝΣӖьШċŰĬШìċũĲƚШыΟΜӖьЮШ 
 

Pollution in inland and coastal waters arises from road surface runoff, agriculture and wastewater discharges. 
Discharges of untreated sewage from storm overflows on the sewerage network, at sewage treatment works 
(STWs) and at sewage pumping stations (SPSs) are fully monitored in England and Wales with only emergency 
overflows yet to receive Event Duration Monitors (EDMs) to record untreated sewage spills.  
 

Annual summaries of frequency and duration of untreated sewage discharges from all storm overflows are 
reported to the Environment Agency (EA) in England and Natural Resources Wales (NRW) in Wales and are 
available online. Detailed data on treated sewage flows and individual spill start-stop times (but not volume) of 
sewage spills are recorded and available through Environmental Information Regulation (EIR) requests from all 
10 water and sewerage companies (WaSCs). WASP has extensive experience of detecting illegal sewage 
pollution using data obtained from water companies and environmental regulators in England and Wales2. 
ì ÉÂќƚШċŰċũǃƚŔƚШőċƚШĤĲĲŰШċĦťŰŸƽũĲĬŊĲĬШĤǃШ§ŉƽċƣШŔŰШƖĲĦĲŰƣШenforcement actions against Anglian, South-
West, Thames, Yorkshire and Wessex water. WASP has been invited to give evidence to several parliamentary 
committees: Environmental Audit Committee, Welsh Affairs Committee and Environment, Farming and Rural 
Affairs Commitee 
 

WASP used FOI data requests to Scottish Water and SEPA (Scottish Environmental Protection Agency) to attempt a 
similar review of illegal sewage pollution in Scotland and found the following: 
¶ ÉĦŸƣƣŔƚőШìċƣĲƖШŔƚШƓƨĤũŔĦũǃШŸƽŰĲĬЯШĤƨƣШΟΥӖШŸŉШƚĲƽċŊĲШċŰĬШΤΜӖШŸŉШƚũƨĬŊĲШŔƚШƣƖĲċƣĲĬШĤǃШƓƖŔƻċƣĲШĦŸůƓċŰŔĲƚ 
¶ ÉĦŸƣƣŔƚőШìċƣĲƖШŔƚШƣőĲШũĲċƚƣШƣƖċŰƚƓċƖĲŰƣШċŰĬШĦŸрŸƓĲƖċƣŔƻĲШŸŉШƣőĲШΝΝШ7ƖŔƣŔƚőШìċÉ9ƚ 
¶ ÉEÂШŔƚШƣőĲШũĲċƚƣШĲǭĲĦƣŔƻĲШċŰĬШĦŸрŸƓĲƖċƣŔƻĲШŸŉШƣőĲШΟШ7ƖŔƣŔƚőШĲŰƻŔƖŸŰůĲŰƣċũШƖĲŊƨũċƣŸƖƚШ 
 

In Scotland, until 2024, less than 4% of storm overflows were fitted with EDMs. By 2026, an additional 2,000 
EDMs will raise this to 59%. Although SEPA is the only regulator to require volume of untreated sewage spills to 
be reported, it is for a small number of overflows and its demands on Scottish Water and private contractors to 
record and report sewage treatment and untreated sewage spills are the least onerous of all environmental 
regulators. SEPA acquires so little operational data, it is unable routinely to check that sewage treatment and 
sewage spilling are compliant. 
 

ÑőĲƚĲШǯŰĬŔŰŊƚШċƖĲШŔŰШťĲĲƓŔŰŊШƽŔƣőШƣőĲШĲǂĦĲũũĲŰƣШƖĲƓŸƖƣШƓƨĤũŔƚőĲĬШĤǃШEŰƻŔƖŸŰůĲŰƣċũШÉƣċŰĬċƖĬƚШÉĦŸƣũċŰĬШыEÉÉьШċШ
ǃĲċƖШċŊŸЮШì ÉÂШĦċŰШĦŸŰǯƖůШƣőċƣШťĲǃШƖĲĦŸůůĲŰĬċƣŔŸŰƚШĤǃШEÉÉШŉŸƖШÉĦŸƣƣŔƚőШìċƣĲƖШċŰĬШÉEÂ ШƣŸШŔůƓƖŸƻĲШƣőĲШ
ƖĲŊƨũċƣŔŸŰШŸŉШƚĲƽċŊĲШƚƓŔũũƚШőċƻĲШŰŸƣШĤĲĲŰШċĦƣĲĬШŸŰШċŰĬШċƖĲШǃĲƣШƣŸШĤĲШƚĲĲŰШƣŸШŔŰǰƨĲŰĦĲШƣőĲŔƖШƓĲƖŉŸƖůċŰĦĲЮ 

 
1ÑőŔƚШƖĲƓŸƖƣШŔƚШŰŸƣШůĲċŰƣШƣŸШĤĲШĦŸůƓƖĲőĲŰƚŔƻĲШĤƨƣШƚƨůůċƖŔƚĲƚШì ÉÂќƚШŔŰƣĲƖċĦƣŔŸŰШƽŔƣőШÉEÂ ШċŰĬШÉĦŸƣƣŔƚőШìċƣĲƖШƚŔŰĦĲШΞΜΝΦШŔŰШ
ċŰШċƣƣĲůƓƣШƣŸШƖĲƓĲċƣШŔƣƚШċŰċũǃƚŔƚШŸŉШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШEŰŊũŔƚőШċŰĬШìĲũƚőШƽċƣĲƖШĦŸůƓċŰŔĲƚШċŰĬШƖĲŊƨũċƣŸƖƚЮ 
2ШũũШƖĲƓŸƖƣƚШŸŉШì ÉÂќƚШċŰċũǃƚŔƚШĦċŰШĤĲШŉŸƨŰĬШċƣШőƣƣƓаооƽƽƽЮƓĲƣĲƖрőċůůŸŰĬЮĦŸůоƚĲƽċŊĲхƓŸũũƨƣŔŸŰЮőƣůũЮ 

http://www.sewagepollution.uk/
https://www.youtube.com/watch?v=3joTYF4TZmc
https://www.gov.scot/publications/water-quality-in-scotland-letter-to-secretary-of-state-for-environment-food-and-rural-affairs/
https://www.ofwat.gov.uk/wp-content/uploads/2025/07/Ofwats-decision-to-accept-section-19-undertakings-from-Anglian-Water-Services-Limited.pdf#page=118
https://www.ofwat.gov.uk/wp-content/uploads/2025/07/Ofwats-decision-to-accept-section-19-undertakings-from-South-West-Water-Services-Limited.pdf#page=116
https://www.ofwat.gov.uk/wp-content/uploads/2025/07/Ofwats-decision-to-accept-section-19-undertakings-from-South-West-Water-Services-Limited.pdf#page=116
https://www.ofwat.gov.uk/wp-content/uploads/2024/08/Notice-of-Ofwats-proposal-to-issue-an-enforcement-order-and-impose-a-financial-penalty-on-Thames-Water.pdf#page=86
https://www.ofwat.gov.uk/wp-content/uploads/2024/08/Notice-of-Ofwats-decision-to-accept-section-19-undertakings-from-Yorkshire-Water.pdf#page=74
https://www.ofwat.gov.uk/wp-content/uploads/2025/11/Notice-of-Ofwats-proposal-to-accept-section-19-undertakings.pdf#page=87
https://environmentalstandards.scot/wp-content/uploads/2024/09/Storm-overflows-an-assessment-of-spills-their-impact-on-the-water-environment-and-the-effectiveness-of-legislation-and-policy-September-2024.pdf
http://www.peter-hammond.com/sewage_pollution.html
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ÑőĲШÉĦŸƣƣŔƚőШÉĲƽċŊĲШÉĦċŰĬċũШŔƚШƣőċƣШÉEÂ ШőċƚШŰŸƣШƖŸƨƣŔŰĲũǃШƖĲƕƨĲƚƣĲĬШċŰĬШċŰċũǃƚĲĬШƣőĲШĬĲƣċŔũĲĬШĬċƣċШĲƚƚĲŰƣŔċũШ
ŉŸƖШĲǭĲĦƣŔƻĲШƖĲŊƨũċƣŔŸŰШċŰĬШƣőċƣШÉĦŸƣƣŔƚőШìċƣĲƖШċƻŸŔĬƚШƣőŔƖĬШƓċƖƣǃШƚĦƖƨƣŔŰǃШĤǃШƽŔƣőőŸũĬŔŰŊШċŰĬШůŔƚũċĤĲũũŔŰŊШĦƖƨĦŔċũШ
ĬċƣċЮШÅĲŉƨƚŔŰŊШƣŸШƓƖŸƻŔĬĲШŔŰŉŸƖůċƣŔŸŰШŸƖШƓƖŸƻŔĬŔŰŊШŉċũƚĲШŔŰŉŸƖůċƣŔŸŰШƣŸШÉEÂ ШŔƚШċШĦƖŔůŔŰċũШŸǭĲŰĦĲШƨŰĬĲƖШƣőĲШìċƣĲƖШ
EŰƻŔƖŸŰůĲŰƣШы9ŸŰƣƖŸũũĲĬШ ĦƣŔƻŔƣŔĲƚьШыÉĦŸƣũċŰĬьШÅĲŊƨũċƣŔŸŰƚШΞΜΝΝЮ 
 

ÉƓĲĦŔǯĦШǯŰĬŔŰŊƚ 

ΝЮ ÉEÂ ШĬŸĲƚШŰŸƣШƖŸƨƣŔŰĲũǃШƖĲƕƨĲƚƣШĬĲƣċŔũĲĬШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШĬċƣċШƣőċƣШŔƚШĲƚƚĲŰƣŔċũШŉŸƖШĦőĲĦťŔŰŊШ
ĦŸůƓũŔċŰĦĲШŸŉШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШĬŔƚĦőċƖŊĲƚШċŊċŔŰƚƣШũŔĦĲŰĦĲШĦŸŰĬŔƣŔŸŰƚШŊŸƻĲƖŰŔŰŊШƚƓŔũũƚЮ 

 

ΞЮ ÉEÂ ШƖĲŉƨƚĲĬШƣŸШĦŸůůĲŰƣШƽőĲŰШì ÉÂШƓƖĲƚĲŰƣĲĬШĲƻŔĬĲŰĦĲШŸŉШŔũũĲŊċũШƚĲƽċŊĲШƚƓŔũũƚЮ 
 

ΟЮ ÉEÂ ШƚċŔĬШŔƣШőċĬШŰŸШĬċƣċШƽőĲŰШċƚťĲĬШƣŸШƓƖŸƻŔĬĲШċШũŔƚƣШŸŉШÉÑìƚШŉŸƖШƽőŔĦőШŔƣШőċĬШĬĲƣċŔũĲĬШƚĲƽċŊĲШ
ƣƖĲċƣůĲŰƣШĬċƣċШĲƚƚĲŰƣŔċũШƣŸШĦőĲĦťŔŰŊШũŔĦĲŰĦĲШĦŸůƓũŔċŰĦĲЮШfŰШΠШĤĲũŸƽЯШƣőŔƚШƽċƚШĦŸŰƣƖċĬŔĦƣĲĬШƽőĲŰШ
ÉEÂ ШƓƖŸƻŔĬĲĬШΝΡрůŔŰШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШĬċƣċШŉŸƖШΞΜΞΡШŉŸƖШÉőŔĲũĬőċũũШÉÑìЮ 

 

ΠЮ ÉEÂ ШƽċƚШƨŰċĤũĲШƣŸШƓƖŸƻŔĬĲШĲƻŔĬĲŰĦĲШŸŉШƣƖĲċƣůĲŰƣШĦŸůƓũŔċŰĦĲШĦőĲĦťŔŰŊШĤĲƣƽĲĲŰШΞΜΝΥШċŰĬШΞΜΞΡШŉŸƖШ
ÉőŔĲũĬőċũũШÉÑìШĲǂĦĲƓƣШŉŸƖШsċŰƨċƖǃШΞΜΞΡа 
ċЮ ΞΜΝΥШƣŸШΞΜΞΜШĬċƣċШƽĲƖĲШũŸƚƣШŔŰШċШĦǃĤĲƖрċƣƣċĦť 
ĤЮ ΞΜΞΟШƣŸШΞΜΞΠШĬċƣċШƽĲƖĲШƨŰċƻċŔũċĤũĲШĤĲĦċƨƚĲШŸŉШÉĦŸƣƣŔƚőШìċƣĲƖШůĲƣĲƖŔŰŊШŔƚƚƨĲƚ 
ĦЮ ΞΜΞΝШċŰĬШΞΜΞΞШƽĲƖĲШŰŸƣШĦŸůůĲŰƣĲĬШŸŰШƨŰƣŔũШċШŉŸũũŸƽШƨƓШĲůċŔũШĲƚƣċĤũŔƚőĲĬШџ2021 was post COVID pandemic 
and cyber-attack and SEPA did not carry out any assessments of FFTòШċŰĬШŔŰШΞΜΞΞШÉĦŸƣƣŔƚőШìċƣĲƖШƖĲŰĲŊŸƣŔċƣĲĬШ
ŔƣƚШũŔĦĲŰĦĲЮ 

 

ΡЮ ÉEÂ ШċƓƓĲċƖƚШƣŸШƖĲũǃШŸŰШƻŔƚŔƣƚШƣŸШÉÑìƚШƚĲƖĲŰĬŔƓŔƣŸƨƚũǃШĦŸŔŰĦŔĬŔŰŊШƽŔƣőШƣőĲШŸĦĦƨƖƖĲŰĦĲШŸŉШŔũũĲŊċũШ
ƚƓŔũũƚЮШÑőĲƖĲŉŸƖĲЯШÉEÂ ШŔƚШƓŸŸƖũǃШŔŰŉŸƖůĲĬШċĤŸƨƣШŔũũĲŊċũШƚƓŔũũƚШŸŉШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲЮШ 

 

ΣЮ ÉĦŸƣƣŔƚőШìċƣĲƖШĬĲŰŔĲĬШċŰǃШũŔĦĲŰĦĲШƖĲƕƨŔƖĲůĲŰƣШŉŸƖШŔŰƚƣċũũŔŰŊШċŰĬШůŸŰŔƣŸƖŔŰŊШċШƚƣŸƖůШƣċŰťШċƣШŸŰĲШÉÑìШ
ĬĲƚƓŔƣĲШċШΤШǃĲċƖрŸũĬШũŔĦĲŰĦĲШƖĲƕƨŔƖĲůĲŰƣШƓŸŔŰƣĲĬШŸƨƣШĤǃШì ÉÂЮШ ŉƣĲƖШÉĦŸƣƣŔƚőШìċƣĲƖШƻŔƚŔƣĲĬШƣőĲШÉÑìЯШ
ŔƣШĦŸŰǯƖůĲĬШƣőĲƖĲШƽċƚШċШƚƣŸƖůШƣċŰťШċŰĬШE?~ШĬĲƻŔĦĲШŔŰШƓũċĦĲЮШÉƨĤƚĲƕƨĲŰƣũǃЯШƚƓŔũũШĬċƣċШŸŉШŔŰŉĲƖŔŸƖШ
ƕƨċũŔƣǃШċŰĬШĬŸƨĤƣŉƨũШƓƖŸƻĲŰċŰĦĲШƽĲƖĲШƓƖŸƻŔĬĲĬШĤƨƣШƽĲƖĲШƨŰƨƚċĤũĲШŉŸƖШĦőĲĦťŔŰŊШĦŸůƓũŔċŰĦĲЮ 

 

ΤЮ ÉĦŸƣƣŔƚőШìċƣĲƖШŉƖĲƕƨĲŰƣũǃШƓƖŸƻŔĬĲĬШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШĬċƣċШƣőċƣШƽċƚШĦŸŰŉƨƚŔŰŊũǃШċŰĬШŔŰĦŸƖƖĲĦƣũǃШ
ũċĤĲũũĲĬШƽőŔĦőШŸĤƚƣƖƨĦƣĲĬШŔŰƻĲƚƣŔŊċƣŔŸŰШŸŉШũŔĦĲŰĦĲШĦŸůƓũŔċŰĦĲЮ 

 

ΥЮ ÉĦŸƣƣŔƚőШìċƣĲƖШůċĬĲШőƨŰĬƖĲĬƚШŸŉШŔũũĲŊċũШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШĬŔƚĦőċƖŊĲƚШŔŰШƣőĲШƓĲƖŔŸĬШΞΜΝΥШƣŸШΞΜΞΠШ
ыĬĲƣċŔũƚШŔŰШƣċĤũĲШĤĲũŸƽьШċƣШƣőĲШÉÑìƚШŔƣШŸƓĲƖċƣĲƚШĬŔƖĲĦƣũǃЮ 

 

ΦЮ ÉĦŸƣƣŔƚőШìċƣĲƖШƓƖŸƻŔĬĲĬШƣőĲШũĲċƚƣШċĦĦƨƖċƣĲШċŰĬШőĲũƓŉƨũШ[§fоEfÅШƖĲƚƓŸŰƚĲƚШŸŉШċŰǃШŸŉШΝΝШ7ƖŔƣŔƚőШƽċƣĲƖШ
ĦŸůƓċŰŔĲƚШŔŰШΥШǃĲċƖƚШбШŉŸƖШĲǂċůƓũĲЯШƽőĲŰШċƚťĲĬШŉŸƖШĬċƣċШŉŸƖШΞΜШÉÑìƚШƖĲĦĲŰƣũǃШŸƖШƚƣŔũũШŸƓĲƖċƣĲĬШƨŰĬĲƖШ
Â[fШĦŸŰƣƖċĦƣа 
ċЮ ĬċƣċШŉŸũĬĲƖƚШƚƨƓƓũŔĲĬШƽĲƖĲШĲůƓƣǃб 
ĤЮ ƚĲƽċŊĲШƣƖĲċƣůĲŰƣШĬċƣċШƽĲƖĲШĦƖǃƓƣŔĦċũũǃШũċĤĲũĲĬЯШŰŸƣШċƚШƖĲƕƨĲƚƣĲĬб 
ĦЮ ĬƨĲШƣŸШċШůċũŉƨŰĦƣŔŸŰŔŰŊШÖÅxШũŔŰťЯШŰŸШĬċƣċШƽĲƖĲШƚƨƓƓũŔĲĬШŉŸƖШƚĲƻĲƖċũШÉÑìƚЮШ 

 

ΝΜЮ ì ÉÂШŉŸƨŰĬШĲƻŔĬĲŰĦĲШŸŉШċƣШũĲċƚƣШΡΠШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШĤǃШÉċƨƖШÖuШċƣШ?ċũůƨŔƖШÉÑìШƽőŔĦőШŔƣШŸƓĲƖċƣĲƚШ
ƨŰĬĲƖШÂ[fШĦŸŰƣƖċĦƣЮШÉƓŔũũШĬċƣċШƓƖŸƻŔĬĲĬШƓƖĲƻŔŸƨƚũǃШŉŸƖШ?ċũůƨŔƖШÉÑìШĤǃШÉEÂ ШƽċƚШŔŰĦŸůƓũĲƣĲЮ 

 

ΝΝЮ ÉĦŸƣƣŔƚőШìċƣĲƖШƖĲŉƨƚĲĬШƣŸШĦŸůůĲŰƣШƽőĲŰШƓƖĲƚĲŰƣĲĬШƽŔƣőШĲƻŔĬĲŰĦĲШŸŉШŔũũĲŊċũШƚĲƽċŊĲШƚƓŔũũƚЮ 
 

ΝΞЮ fŰШƖĲƚƓŸŰƚĲШƣŸШ[§fШƖĲƕƨĲƚƣƚЯШÉĦŸƣƣŔƚőШìċƣĲƖШőċƚШƽŔƣőőĲũĬШƚĲƽċŊĲШǰŸƽШĬċƣċШŉŸƖШƚĲƻĲƖċũШÉÑìƚЮШ ŰШ
ċƓƓĲċũШŉŸƖШƚƨĦőШũċĦťШŸŉШƣƖċŰƚƓċƖĲŰĦǃШŔƚШĤĲŔŰŊШĦŸŰƚŔĬĲƖĲĬШĤǃШƣőĲШÉĦŸƣƣŔƚőШfŰŉŸƖůċƣŔŸŰШ9ŸůůŔƚƚŔŸŰĲƖЮ 

 

ΝΟЮ ÉĦŸƣƣŔƚőШìċƣĲƖШƖĲŉƨƚĲĬШƣŸШƓƖŸƻŔĬĲШĬċƣċШċƖŔƚŔŰŊШŉƖŸůШƣőĲШƨƚĲШŸŉШĦŸŰƣŔŰƨŸƨƚШůŸŰŔƣŸƖŔŰŊШŸŉШƣƖĲċƣĲĬШ
ƚĲƽċŊĲШĬĲƚƓŔƣĲШċŰŰŸƨŰĦŔŰŊШċШĦŸŰƣƖċĦƣШƣŸШĬŸШƣőŔƚШůŸƖĲШƣőċŰШΠШǃĲċƖƚШċŊŸ3Ю 

 
33ШőƣƣƓƚаооĲŰƻŔƖŸƣĲĦůċŊċǍŔŰĲЮĦŸůоΞΜΞΝоΜΥоΟΝоΞрůŔũũŔŸŰрĦŸŰƣƖċĦƣрŉŸƖрǯŰċũрĲǭũƨĲŰƣрůŸŰŔƣŸƖŔŰŊрŔŰрƚĦŸƣũċŰĬоШ 
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Ο 
 

]ĲŰĲƖŔĦШǯŰĬŔŰŊƚ 

ΝЮ ÅċƣőĲƖШƣőċŰШťĲĲƓШċƚťŔŰŊШÉEÂ ШŉŸƖШΝΡрůŔŰШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШĬċƣċШŉŸƖШƚƓĲĦŔǯĦШÉÑìƚШċŰĬШĤĲШƚĲŰƣШƣőĲШƚċůĲШ
ŉƖƨƚƣƖċƣŔŰŊШƖĲƓũǃШŸŉШĬĲƣċŔũĲĬШĬċƣċШŰŸƣШĤĲŔŰŊШőĲũĬШĤǃШÉEÂЯШì ÉÂШċƚťĲĬШÉEÂ ШŉŸƖШċШũŔƚƣШŸŉШÉÑìƚШƽőĲƖĲШŔƣШĬŔĬШ
őŸũĬШƚƨĦőШĬċƣċЮШÑőĲШƖĲƓũǃШƽċƚШ 

ÉEÂ ЮĬŸЮŰŸƣЮőŸũĬЮċŰǃЮΤΨЮůŔŰƨƣĲЮĬċƣċеЮŸƖЮƚőŸƖƣĲƖЮƣŔůĲЮŔŰƣĲƖƻċũеЮċƚЮŔƣЮŔƚЮŰŸƣЮċЮũŔĦĲŰĦĲЮƖĲƕƨŔƖĲůĲŰƣдЮcŸƽĲƻĲƖеЮŔŰЮ
ƚŸůĲЮŔŰƚƣċŰĦĲƚеЮŔƣЮŔƚЮċЮũŔĦĲŰĦĲЮƖĲƕƨŔƖĲůĲŰƣЮŉŸƖЮÉĦŸƣƣŔƚőЮìċƣĲƖЮƣŸЮƖĲĦŸƖĬЮƣőŔƚЮĬċƣċЮĤƨƣЮŰŸƣЮƖĲƓŸƖƣЮŔƣдЮìĲЮ
ƖĲĦŸůůĲŰĬЮǃŸƨЮĦŸŰƣċĦƣЮÉĦŸƣƣŔƚőЮìċƣĲƖЮŉŸƖЮƣőŔƚЮŔŰŉŸƖůċƣŔŸŰ  ÉEÂЮ[ΜΝΦΦΟΥΟШΜΠоΜΣоΞΜΞΡ 
 
ÑőŔƚШĦŸŰǯƖůƚШƣőċƣШÉEÂ ШĬŸĲƚШŰŸƣШőŸũĬШċŰǃШŸŉШƣőĲШĬĲƣċŔũĲĬШĬċƣċШƣőċƣШƽŸƨũĬШĤĲШƖĲƕƨŔƖĲĬШƣŸШĦőĲĦťШ
ĦŸůƓũŔċŰĦĲШŸŉШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШƚƓŔũũƚШċƣШċŰǃШÉÑìШŉŸƖШċŰǃШŊŔƻĲŰШƓĲƖŔŸĬЮШÑőŔƚШŔƚШċŰШċƚƣŸƨŰĬŔŰŊШ
ċĬůŔƚƚŔŸŰШŉŸƖШċŰШĲŰƻŔƖŸŰůĲŰƣċũШƖĲŊƨũċƣŸƖЮ 
 
ÉEÂ ШũŔĦĲŰĦĲƚШőċƻĲШŰŸƣШƖĲƕƨŔƖĲĬШÉÑìШŸƓĲƖċƣŸƖƚШƣŸШƓƖŸƻŔĬĲШƣƖĲċƣůĲŰƣШĬċƣċШŉŸƖШċũũШÉÑìƚЮШìőĲŰШƣőĲǃШĬŸЯШ
ÉEÂ ШċƓƓĲċƖƚШƣŸШőċƻĲШƖĲƕƨĲƚƣĲĬШŢƨƚƣШċШƚŔŰŊũĲШŰƨůĤĲƖШŔŰШċШƚŔŰŊũĲШǃĲċƖШċƣШĲċĦőШÉÑìЯШƣőĲШċƻĲƖċŊĲШĬċŔũǃШ
ƚĲƽċŊĲШƣƖĲċƣůĲŰƣШƻŸũƨůĲЮШÑőŔƚШƽŸƨũĬШŰŸƣШƚƨƓƓŸƖƣШƖŸƨƣŔŰĲШĦŸůƓũŔċŰĦĲШĦőĲĦťŔŰŊШŸŉШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШ
ũŔĦĲŰĦĲШĦŸŰĬŔƣŔŸŰƚШĬƨƖŔŰŊШƚƓŔũũƚШŸŉШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲЮШÉEÂ ШőċƚШċũƚŸШƨƚĲĬШŸĦĦċƚŔŸŰċũШƚŔƣĲШŔŰƚƓĲĦƣŔŸŰƚШ
ƣŸШŸĤƚĲƖƻĲШŸƓĲƖċƣŔŸŰШċŰĬШƚĲƖĲŰĬŔƓŔƣŸƨƚũǃШŔĬĲŰƣŔŉǃШƚĲƽċŊĲШƚƓŔũũƚШƣőċƣШĤƖĲċĦőШũŔĦĲŰĦĲШĦŸŰĬŔƣŔŸŰƚЮШ~ŸƖĲШ
ƖĲĦĲŰƣũǃЯШÉEÂШőċƚШĤĲĲŰШƖĲƕƨĲƚƣŔŰŊШΠШƽĲĲťƚШŸŉШĬċƣċШŸŰШƽőŔĦőШƣŸШĤċƚĲШĦŸůƓũŔċŰĦĲШƽŔƣőШũŔĦĲŰĦĲШ
ĦŸŰĬŔƣŔŸŰƚШŊŸƻĲƖŰŔŰŊШũĲŊċũШƚĲƽċŊĲШƚƓŔũũƚЮ 
 
fŰШĦŸŰƣƖċƚƣЯШì ÉÂШƣǃƓŔĦċũũǃШĲůƓũŸǃƚШůŸƖĲШƣőċŰШΟΡЯΜΜΜШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШĬċƣċƓŸŔŰƣƚШŔŰШĦŸůƓċƖċĤũĲШ
ċŰŰƨċũШċŰċũǃƚĲƚШċƣШċШƚŔŰŊũĲШƚŔƣĲЮШÑőĲШĦŸŰĦũƨƚŔŸŰШőċƚШƣŸШĤĲШƣőċƣШÉEÂ ШőċƚШũŔůŔƣĲĬШťŰŸƽũĲĬŊĲШċƚШƣŸШ
ƽőĲƖĲШċŰĬШƽőĲŰШŔƣƚШũŔĦĲŰĦĲШĦŸŰĬŔƣŔŸŰƚШŊŸƻĲƖŰŔŰŊШƚĲƽċŊĲШƚƓŔũũƚШċƖĲШĤĲŔŰŊШĤƖĲċĦőĲĬШтШƨŰũĲƚƚШŔƣШ
őċƓƓĲŰƚШƣŸШƻŔƚŔƣШċШƚŔƣĲШċŰĬШŸĤƚĲƖƻĲШċШĤƖĲċĦőШƣċťŔŰŊШƓũċĦĲШŸƖШƖĲƕƨĲƚƣШΠШƽĲĲťƚШŸŉШĬċƣċШƣőċƣШŔŰĦũƨĬĲЯШĤǃШ
ĦőċŰĦĲЯШċШƚƓŔũũШŸŉШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲЮ 

  



 
 
 
 

Π 
 

?ċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШŸŉШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШыŰƨůĤĲƖШĲċĦőШǃĲċƖьШċƚШŸŉШΜΝоΝΝоΞΜΞΡ 

[§fШĬċƣĲ ìċƣĲƖĤŸĬǃШ ÉŔƣĲ ÑŸƣċũ ΞΜΝΥ ΞΜΝΦ ΞΜΞΜ ΞΜΞΝ ΞΜΞΞ ΞΜΞΟ ΞΜΞΠ 
ΞΜΝΦ ÅŔƻĲƖШEĬĲŰ 7ŸƽőŸƨƚĲ  Â?Ä  
ΞΜΞΟ ÅŔƻĲƖШ9ũǃĬĲ 7ŸƣőƽĲũũĤċŰť ΝΤΝ Μ Μ Μ  ΞΜ ΝΡΝ  
ΞΜΞΟ ÅŔƻĲƖШ9ũǃĬĲ ?ċũůċƖŰŸĦť ΝΞΡ Φ ΞΣ ΦΜ ?ì ?ì 
ΞΜΞΟ ÅŔƻĲƖШ9ũǃĬĲ cċůŔũƣŸŰ ΞΡΝ ΦΜ ΞΡ ΝΥ ΝΜΠ ΝΠ 
ΞΜΞΟ uŔƣƣŸĦőШìċƣĲƖ ÂőŔũŔƓƚőŔũũ ΣΡ ΞΣ ΞΜ Τ Σ Σ 
ΞΜΞΟ Clyde Estuary ÉőŔĲũĬőċũũ  ?ì ?ì ?ì ?ì ?ì 
ΞΜΞΟ 9ũǃĬĲШEƚƣƨċƖǃ ƖĬŸĦő ΠΣ Υ Φ ΝΟ ΝΣ  
ΞΜΞΟ ÅŔƻĲƖШ9ũǃĬĲ ?ċũĬŸƽŔĲ ΟΣΜ ΣΥ ΡΜ ΝΝΝ ΟΦ ΦΞ 
ΞΜΞΟ 9ũǃĬĲШEƚƣƨċƖǃ EƖƚťŔŰĲ ΡΞ  ΞΡ ΝΥ Μ Φ 
ΞΜΞΟ 9ũǃĬĲШEƚƣƨċƖǃ cĲũĲŰƚĤƨƖŊő ΝΠ ΝΠ Μ Μ Μ Μ 
ΞΜΞΟ xŸĦőШ]ŔũƓ uŔũůŸƖǃ Ρ Μ Μ Μ Ρ Μ 
ΞΜΞΟ uǃũĲƚШŸŉШ7ƨƣĲ ÑŔŊőŰċĤƖƨċŔĦő ΟΟΥ Μ Μ ΞΟΟ  ΝΜΡ 
 9ũǃĬĲШEƚƣƨċƖǃ ũũŸċ  ?ì ?ì ?ì ?ì ?ì ?ì ?ì 
 ÅŔƻĲƖШEŰĬƖŔĦť 7ċũŉƖŸŰ  ?ì ?ì ?ì ?ì ?ì ?ì ?ì 
 7ŔŊŊċƖШ7ƨƖŰ 7ŔŊŊċƖ  ?ì ?ì ?ì ?ì ?ì ?ì ?ì 
 ÅŔƻĲƖШEĬĲŰ 9ƨƓċƖ  ?ì ?ì ?ì ?ì ?ì ?ì ?ì 
 ÅŔƻĲƖШ9ċƖƖŸŰ ?ċũĬĲƖƚĲ  ?ì ?ì ?ì ?ì ?ì ?ì ?ì 

  ÉÑìƚШƖĲĦĲŰƣũǃШŸƖШƚƣŔũũШŸƓĲƖċƣĲĬШĤǃШƓƖŔƻċƣĲШĦŸůƓċŰŔĲƚШƨŰĬĲƖШÂ[fШĦŸŰƣƖċĦƣ 
 ~ŸƖċǃШ[ŔƖƣő ũũċŰŉĲċƖŰШыfŰƻĲƖŰĲƚƚь ΞΜ      Π ΝΣ 
 xŸĦőШxŔŰŰőĲ [ŸƖƣШìŔũũŔċů  ?ì ?ì ?ì ?ì ?ì ?ì ?ì 
  ŸƖƣőШÉĲċ [ƖċƚĲƖĤƨƖŊő  ?ì ?ì ?ì ?ì ?ì ?ì ?ì 
ΞΜΞΡ  ŸƖƣőШÉĲċ  ŔŊŊШы ĤĲƖĬĲĲŰь ΝΞΣ    ΞΞ ΡΞ ΝΟ ΟΦ 
 ÅŔƻĲƖШ?ŸŰ ÂĲƖƚũĲǃ  ?ì ?ì ?ì ?ì ?ì ?ì ?ì 
  ŸƖƣőШÉĲċ ÂĲƣĲƖőĲċĬ  ?ì ?ì ?ì ?ì ?ì ?ì ?ì 
 9ũǃĬĲШEƚƣƨċƖǃ ?ċũůƨŔƖ    Ρ ΟΟ  Φ Τ 
 ÅŔƻĲƖШ ũůŸŰĬ 7ũċĦťĤƨƖŰ  ?ì ?ì ?ì ?ì ?ì   
 ÅŔƻĲƖШ ũůŸŰĬ EċƚƣШ9ċũĬĲƖ         
 [ŔƖƣőШŸŉШ[ŸƖƣő ÉĲċǯĲũĬШыEĬŔŰĤƨƖŊőь         
 ÅŔƻĲƖШ ũůŸŰĬ  ĲƽĤƖŔĬŊĲ         
 ÅŔƻĲƖШ ũůŸŰĬ ìőŔƣĤƨƖŰ         
  ŸƖƣőШÉĲċ cċƣƣŸŰ         
 ~ŸƖċǃШ[ŔƖƣő 7ċŰǭ         
 ~ŸƖċǃШ[ŔƖƣő ~ŸƖċǃШEċƚƣ         
 ~ŸƖċǃШ[ŔƖƣő ~ŸƖċǃШìĲƚƣ         
 [ŔƖƣőШŸŉШ9ũǃĬĲ fŰƻĲƖĦũǃĬĲ         
 ÅŔƻĲƖШ ũůŸŰĬ ~ĲċĬŸƽőĲċĬ         
 [ŔƖƣőШŸŉШ9ũǃĬĲ ÉƣĲƻĲŰƚƣŸŰ         
 [ŔƖƣőШŸŉШ[ŸƖƣő xĲƻĲŰůŸƨƣő         
  Ñ§Ñ x         

 

?ìӀĬċƣċШƽŔƣőőĲũĬбШÂ?ÄӀƓŸŸƖШĬċƣċШƕƨċũŔƣǃбШ 
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9§ ÑE ÑÉШШ§[ШÅE~ f ?EÅШ§[ШÅEÂ§ÅÑШы ƚШŸŉШΜΝоΝΝоΞΜΞΡь 

Ν ÅĲŊƨũċƣŸƖǃШŸƻĲƖƚŔŊőƣШŸŉШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШŔŰШÉĦŸƣũċŰĬ 
 
2  Public ownership, Private Finance Initative (PFI) and Public-Private-Partnership (PPP) 
 
ΟШ ì ÉÂќƚШĲǂƓĲƖŔĲŰĦĲШŸŉШƚƓĲĦŔǯĦШ[§fШƖĲƕƨĲƚƣƚШƣŸШÉEÂ ШċŰĬШÉĦŸƣƣŔƚőШìċƣĲƖ 

ΞΜΝΦШ  ΟЮΝШ 7ŸƽőŸƨƚĲШ 
ΞΜΞΟШ  ΟЮΞШ 7ŸƣőƽĲũũĤċŰťЯШ?ċũůċƖŰŸĦťЯШcċůŔũƣŸŰЯШÂőŔũŔƓƚőŔũũШѼШÉőŔĲũĬőċũũШ 
  ΟЮΟ ƖĬŸĦőЯШ?ċũĬŸƽŔĲЯШEƖƚťŔŰĲЯШcĲũĲŰƚĤƨƖŊőЯШuŔũůŸƖǃШѼШÑŔŊőŰċĤƖƨċŔĦő 

 ΟЮΠ ũũŸċЯШ7ċũŉƖŸŰЯШ7ŔŊŊċƖЯШ9ƨƓċƖШċŰĬШ?ċũĬĲƖƚĲ 
ΞΜΞΡ  ΟЮΡ ũũċŰŉĲċƖŰЯШ[ŸƖƣШìŔũũŔċůШыÂ[fШƨŰƣŔũШΞΜΞΞь 
  ΟЮΣ [ƖċƚĲƖĤƨƖŊőЯШ ŔŊŊЯШÂĲƖƚũĲǃШċŰĬШÂĲƣĲƖőĲċĬШыċũũШÂ[fШƨŰƣŔũШΞΜΞΞь 
  ΟЮΤ ?ċũůƨŔƖШыÂ[fШƨŰƣŔũШΞΜΞΣь 
  ΟЮΥ 7ũċĦťĤƨƖŰЯШEċƚƣШ9ċũĬĲƖЯШEĬŔŰĤƨƖŊőЯШ ĲƽĤƖŔĬŊĲШѼШìőŔƣĤƨƖŰШыċũũШÂ[fШƨŰƣŔũШΞΜΞΦь 
  ΟЮΦ cċƣƣŸŰШыÂ[fШƨŰƣŔũШΞΜΞΦь 
  ΟЮΝΜ 7ċŰǭЯШ~ŸƖċǃШEċƚƣЯШ~ŸƖċǃШìĲƚƣШыċũũШÂ[fШƨŰƣŔũШΞΜΟΝь 
  ΟЮΝΝ fŰƻĲƖĦũǃĬĲЯШ~ĲċĬŸƽőĲċĬШċŰĬШÉƣĲƻĲŰƚƣŸŰШыċũũШÂ[fШƨŰƣŔũШΞΜΟΞь 

ΟЮΝΞ xĲƻĲŰůŸƨƣőШыÂ[fШƨŰƣŔũШΞΜΠΜь 
 
ΠШ ì ÉÂќƚШĲǂƓĲƖŔĲŰĦĲШŸŉШŊĲŰĲƖŔĦШ[§fШƖĲƕƨĲƚƣƚШƣŸШÉEÂ ШċŰĬШÉĦŸƣƣŔƚőШìċƣĲƖ 
  



 
 
 
 

Σ 
 

Ν ÅĲŊƨũċƣŸƖǃШŸƻĲƖƚŔŊőƣШŸŉШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШŔŰШÉĦŸƣũċŰĬ 

Scottish Water operates under a regulatory framework established by the Water Services (Scotland) Act 2005. 
It is overseen by an economic regulator, the Water Industry Commission for Scotland, which decides the 
"lowest overall reasonable cost". The Drinking Water Quality Regulator for Scotland regulates the clean 
water side of Scottish WaterќƚШŸƓĲƖċƣŔŸŰ. The Scottish Public Services Ombudsman represents the interest of 
Scottish Water's customers and has powers to investigate complaints.  

ÑőĲШEŰƻŔƖŸŰůĲŰƣċũШÂĲƖŉŸƖůċŰĦĲШ ƚƚĲƚƚůĲŰƣШÉĦőĲůĲШыEÂ ÉьШŔƚШÉEÂ ќƚШƖĲƓũċĦĲůĲŰƣШŸŉШŔƣƚШΞΜΜΦШрШΞΜΝΦШ
9ŸůƓũŔċŰĦĲШ ƚƚĲƚƚůĲŰƣШÉĦőĲůĲЮШÉEÂ ШőċƚШŰŸШƓƨĤũŔĦũǃШċƻċŔũċĤũĲШƖĲŊŔƚƣĲƖШŸŉШĦŸůƓũŔċŰĦĲШċƚƚĲƚƚůĲŰƣШĤĲǃŸŰĬШ
ΞΜΝΦШĬƨĲШƣŸШƣőĲШ?ĲĦĲůĤĲƖШΞΜΞΜШĦǃĤĲƖрċƣƣċĦťШƽőĲŰШŔƣШŔŰĦƨƖƖĲĬШůċŢŸƖШĬċƣċШũŸƚƚĲƚЮШÉEÂ ќƚШĦŸŰƚƨũƣċƣŔŸŰШŸŰШƣőĲШ
ƓƖŸƓŸƚĲĬШEÂ ÉШƖċŰШŉƖŸůШΟΝШ~ċƖĦőШƣŸШΟΜШsƨŰĲШΞΜΞΡЮШ7ǃШƣőĲШĲŰĬШŸŉШ~ċƖĦőШΞΜΞΣЯШÉEÂШƓũċŰƚШƣŸШċŰŰŸƨŰĦĲШőŸƽШ
ċŰĬШƽőĲŰШŔƣШƽŔũũШŔůƓũĲůĲŰƣШEÂ ÉЮШ ċƣőċŰШ9ƖŔƣĦőũŸƽрìċƣƣŸŰЯШƖĲƚƓŸŰƚŔĤũĲШŉŸƖШĬĲƻĲũŸƓŔŰŊШƽċƣĲƖШƖĲƚŸƨƖĦĲƚШ
ƖĲŊƨũċƣŸƖǃШƓŸũŔĦǃШċƣШÉEÂ ЯШƚċŔĬШŔŰШċШ]ƨċƖĬŔċŰШċƖƣŔĦũĲШŔŰШΞΜΞΠаШ 

џÉĲƓċЮċƚƚĲƚƚЮÉĦŸƣƣŔƚőЮìċƣĲƖѢƚЮĦŸůƓũŔċŰĦĲЮƽŔƣőЮċƨƣőŸƖŔƚċƣŔŸŰЮĦŸŰĬŔƣŔŸŰƚЮċƣЮƽċƚƣĲƽċƣĲƖЮƣƖĲċƣůĲŰƣЮƽŸƖťƚЮƣőƖŸƨŊőЮƚŔƣĲЮ
ŔŰƚƓĲĦƣŔŸŰƚеЮŔŰƻĲƚƣŔŊċƣŔŰŊЮĲƻĲŰƣƚЮċŰĬЮŔŰĦŔĬĲŰƣƚеЮƚċůƓũŔŰŊЮĬŔƚĦőċƖŊĲƚеЮċƚƚĲƚƚůĲŰƣЮŸŉЮŸƓĲƖċƣŸƖЮĬċƣċЮċŰĬЮÉĲƓċѢƚЮ
programme of environmental monitoƖŔŰŊдѠ Nathan Critchlow-Watton, SEPA, April 2024. 

Environmental Standards Scotland (ESS) is a public body set up to ensure the effectiveness of 
environmental law and to prevent enforcement gaps arising from the UK leaving the European Union. It 
independently monitors and investigates the effectiveness of environmental law in Scotland, and public 
ċƨƣőŸƖŔƣŔĲƚќШĦŸůƓũŔċŰĦĲШƽŔƣőШŔƣЮ In September 2024, ESS published an excellent review of storm 
overflows in Scotland which in particular addressed the recording and reporting of data on sewage spills 
and the use of such data to identify storm overflows that operate outside licence conditions. It made 6 
recommendations which are abbreviated below: 

ΝаШ ÑőĲШÉĦŸƣƣŔƚőШ]ŸƻĲƖŰůĲŰƣЯШÉĦŸƣƣŔƚőШìċƣĲƖШċŰĬШÉEÂ ШůƨƚƣШůċťĲШĬċƣċШŔŰШƖĲũċƣŔŸŰШƣŸШƽċƚƣĲƽċƣĲƖШƚƓŔũũƚЯШĦŸůƓũŔċŰĦĲШƽŔƣőШ
ũŔĦĲŰĦĲƚШċŰĬШĲŰƻŔƖŸŰůĲŰƣċũШƓŸũũƨƣŔŸŰШŔŰĦŔĬĲŰƣƚШċƻċŔũċĤũĲШƣŸШƣőĲШƓƨĤũŔĦШвШ 

2:  Scottish Water must complete installation of, and publish all data from, the more comprehensive network of 
monitors ƚĲƣШŸƨƣШŔŰШŔƣƚШћfůƓƖŸƻŔŰŊШÖƖĤċŰШìċƣĲƖƚШÅŸƨƣĲůċƓќШв 

ΟаШ ÑőĲШÉĦŸƣƣŔƚőШ]ŸƻĲƖŰůĲŰƣШƚőŸƨũĬШċƚШċШůċƣƣĲƖШŸŉШƓƖŔŸƖŔƣǃаШыΝьШƓƖĲƓċƖĲШċŰĬШƓƨĤũŔƚőШƨƓрƣŸрĬċƣĲЯШĦũĲċƖШċŰĬШƚƓĲĦŔǯĦШ
ŊƨŔĬċŰĦĲШċĤŸƨƣШƣőĲШĲǂĦĲƓƣŔŸŰċũШĦŔƖĦƨůƚƣċŰĦĲƚШŔŰШƽőŔĦőШŔƣШŔƚШƓĲƖůŔƚƚŔĤũĲШŉŸƖШƚƣŸƖůШŸƻĲƖǰŸƽƚШƣŸШƚƓŔũũвШ 

4:  SEPA should review and update its authorisation regimes and associated regulatory and operational guidanceв 
5:  Scottish Water and SEPA should more routinely assess available rainfall, flow and spill event data to identify all 

instances of overflows which appear to spill in dry weather в 
6:  Scottish Water should publish a comprehensive and accessible plan for all proposed improvement work ... 

ÅĲĦŸůůĲŰĬċƣŔŸŰШΡШĦċƓƣƨƖĲƚШì ÉÂќƚШċƓƓƖŸċĦőШƣŸШƣőĲШĬĲƣĲĦƣŔŸŰШŸŉШŔũũĲŊċũШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШĬŔƚĦőċƖŊĲƚЮШ
WASPќƚШŸŰũǃШĦƖŔƣŔĦŔƚůШŔƚШits omission of illegal љĲċƖũǃњШƚƓŔũũŔŰŊШ- spilling untreated sewage when not fulfilling 
љŉũŸƽШƣŸШŉƨũũШƣƖĲċƣůĲŰƣњШ(FFT) at STWs or љƓċƚƚШŉŸƖƽċƖĬШŉũŸƽњШыÂ[[ьШċƣШsewage pumping stations. 

ì ÉÂќƚШŔŰƣĲƖċĦƣŔŸŰШƽŔƣőШÉEÂ ШċŰĬШÉĦŸƣƣŔƚőШìċƣĲƖШƚőŸƽƚШƣőċƣШÉEÂ ШŔƚШƚƣŔũũШŰŸƣШƖŸƨƣŔŰĲũǃШċĦƕƨŔƖŔŰŊШċŰĬШċŰċũǃƚŔŰŊШ
ĬċƣċШĲƚƚĲŰƣŔċũШŉŸƖШĦőĲĦťŔŰŊШĦŸůƓũŔċŰĦĲШƽŔƣőШũŔĦĲŰĦĲШĦŸŰĬŔƣŔŸŰƚШċŰĬШƣőċƣШÉĦŸƣƣŔƚőШìċƣĲƖШŸŉƣĲŰШƽŔƣőőŸũĬƚШċŰĬШ
ůŔƚũċĤĲũƚШĬċƣċШŔƣШƓƖŸƻŔĬĲƚШŔŰШƖĲƚƓŸŰƚĲШƣŸШ[§fШƖĲƕƨĲƚƣƚЮШÑőĲШũċƣƣĲƖШŸĤƚƣƖƨĦƣƚШŔŰƻĲƚƣŔŊċƣŔŸŰШŸŉШŔũũĲŊċũШƚĲƽċŊĲШ
ĬŔƚĦőċƖŊĲƚШƽőŔĦőШŔŰШEŰŊũċŰĬШŔƚШċШĦƖŔůŔŰċũШŸǭĲŰĦĲШƨŰĬĲƖШƣőĲШìċƣĲƖШыÉƓĲĦŔċũШ~ĲċƚƨƖĲƚьШ ĦƣШΞΜΞΡЮШfŰШÉĦŸƣũċŰĬЯШ
ƖĲŉƨƚŔŰŊШƣŸШƓƖŸƻŔĬĲШŔŰŉŸƖůċƣŔŸŰШŸƖШƓƖŸƻŔĬŔŰŊШŉċũƚĲШŔŰŉŸƖůċƣŔŸŰШƣŸШÉEÂ ШŔƚШċШĦƖŔůŔŰċũШŸǭĲŰĦĲШƨŰĬĲƖШƣőĲШìċƣĲƖШ
EŰƻŔƖŸŰůĲŰƣШы9ŸŰƣƖŸũũĲĬШ ĦƣŔƻŔƣŔĲƚьШыÉĦŸƣũċŰĬьШÅĲŊƨũċƣŔŸŰƚШΞΜΝΝЮ 

https://en.wikipedia.org/wiki/Water_Industry_Commission_for_Scotland
https://en.wikipedia.org/wiki/Drinking_Water_Quality_Regulator_for_Scotland
https://en.wikipedia.org/wiki/Scottish_Public_Services_Ombudsman
https://consultation.sepa.org.uk/compliance-and-beyond/epas/
https://consultation.sepa.org.uk/compliance-and-beyond/epas/
https://beta.sepa.scot/regulation/environmental-performance-assessment-scheme/
https://www.theguardian.com/environment/2024/apr/20/dirty-secret-insiders-say-uk-water-firms-knowingly-breaking-sewage-laws
https://environmentalstandards.scot/
https://environmentalstandards.scot/our-work/our-analytical-work/storm-overflows-an-assessment-of-spills-their-impact-on-the-water-environment-and-the-effectiveness-of-legislation-and-policy/
https://environmentalstandards.scot/our-work/our-analytical-work/storm-overflows-an-assessment-of-spills-their-impact-on-the-water-environment-and-the-effectiveness-of-legislation-and-policy/


 
 
 
 

Τ 
 

fƣШŔƚШŰŸƣШĲŰŸƨŊőШƣŸШƓƨĤũŔƚőШƽőĲŰШċŰĬШƽőĲƖĲШƚĲƽċŊĲШƚƓŔũũƚШċƓƓĲċƖШƣŸШőċƻĲШĤĲĲŰШĬĲƣĲĦƣĲĬЮШì ÉÂќƚШƓƖĲƻŔŸƨƚШwork 
has established that EDM devices can produce false positives, false negatives, spill duration beyond 
consistency with rainfall and sewage treatment data and erroneous fusing of individual spills into extended 
spills also inconsistent with rainfall and sewage treatment data. Sewage treatment flow data are essential to 
showing that spills actually took place and to determining their compliance and legality.  
 

Scottish Water resisted the release of sewage treatment data to WASP, whereas all 10 water companies in 
England and Wales now provide such data on demand. Indeed, in September 2025, Thames Water provided 
over 1 Gb of detailed sewage treatment and spill data for over 250 STWs across 3 years in response to a single 
request. Scottish Water are now limiting provision to a few months of data for a handful of STWs. 
 

WASP is yet to hear about its appeal to the Scottish Information Commissioner (SIC) ċĤŸƨƣШÉĦŸƣƣŔƚőШìċƣĲƖќƚШ
refusal of FOI requests for data essential to investigating illegal sewage discharges. The 3 most recent appeals 
to SIC about Scottish Water found in favour of the appellant. 
 

2 Public ownership, Private Finance Initative (PFI) and Public-Private-Partnership (PPP) 
 

ÖƚŔŰŊШŔƣƚШŸƽŰШċŰĬШ[§fШƖĲƕƨĲƚƣƚШƓƨĤũŔƚőĲĬШŸŰШÉEÂ ќƚШĬŔƚĦũŸƚƨƖĲШƽĲĤƚŔƣĲ4ЯШì ÉÂШŸĤƣċŔŰĲĬШĬċƣċШƚƨůůċƖŔƚŔŰŊШ
ƚĲƽċŊĲШƣƖĲċƣůĲŰƣШŔŰШÉĦŸƣũċŰĬШŔŰШƣĲƖůƚШŸŉШŸƓĲƖċƣŸƖШƚƣċƣƨƚШыĲЮŊЮЯШƓƨĤũŔĦШŸƖШÂ[fоÂÂÂьШċŰĬШƓŸƓƨũċƣŔŸŰШĲƕƨŔƻċũĲŰƣШ
ƚĲƖƻĲĬШыÉĦŸƣƣŔƚőШìċƣĲƖШ[§fШ9 ÉрΞΥΜΦΞΥΦрÂΤÂΥñьЮШ§ŉШƣőĲШΝЯΥΡΟШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШƓƖŸĦĲƚƚĲƚШĬĲĦũċƖĲĬШĤǃШ
ÉĦŸƣƣŔƚőШìċƣĲƖЯШΝЯΝΥΝШƽĲƖĲШũċĤĲũũĲĬШљÉĲƓƣŔĦШÑċŰťњЯШΣΣΣШċƚШÉÑìƚ5ШċŰĬШΣШċƚШљÖŰƚĦƖĲĲŰĲĬШÅċƽШ§ƨƣŉċũũњЮШÑőĲШÉÑìƚШ
ƚĲƖƻĲШċШƓŸƓƨũċƣŔŸŰШĲƕƨŔƻċũĲŰƣШыÂEьШŸŉШΣЮΟШůŔũũŔŸŰЯШċĤŸƨƣШΦΥЮΟӖШŸŉШƣőĲШƣŸƣċũШÂEШыΣЮΠШůŔũũŔŸŰьЮ 

ÖŰƣŔũШΞΜΞΞЯШΡΠӖШŸŉШƚĲƽċŊĲШƣƖĲċƣĲĬШŔŰШÉĦŸƣũċŰĬШƽċƚШƨŰĬĲƖƣċťĲŰШĤǃШÉĦŸƣƣŔƚőШìċƣĲƖШċŰĬШΠΣӖШƨŰĬĲƖШÂÂÂоÂ[fШ
ĦŸŰƣƖċĦƣШƣŸШƓƖŔƻċƣĲШĦŸůƓċŰŔĲƚШƚƨĦőШċƚШéĲŸũŔċЯШuĲũĬċЯШÉċƨƖШċŰĬШ9ċƣĦőůĲŰƣЮШ9ƨƖƖĲŰƣũǃЯШ ŸƻĲůĤĲƖШΞΜΞΡЯШƣőĲШ
ƓƖŸƓŸƖƣŔŸŰƚШƚƣċŰĬШċƣШΣΞӖШċŰĬШΟΥӖЮШÉĲƽċŊĲШƣƖĲċƣůĲŰƣШƽŔũũШŰŸƣШĤĲШŉƨũũǃШƨŰĬĲƖШÉĦŸƣƣŔƚőШìċƣĲƖШŸƓĲƖċƣŔŸŰШƨŰƣŔũШƣőĲШ
ũċƚƣШÂ[fШĦŸŰƣƖċĦƣШĲŰĬƚШŔŰШ§ĦƣŸĤĲƖШΞΜΠΜЮШÉĲĲШÑċĤũĲШΝШċŰĬШǯŊƨƖĲШĤĲũŸƽШŉŸƖШůŸƖĲШĬĲƣċŔũЮШĤŸƨƣШΤΜӖШŸŉШƚũƨĬŊĲШŔƚШ
ĦƨƖƖĲŰƣũǃШƣƖĲċƣĲĬШƨŰĬĲƖШÂ[fШĦŸŰƣƖċĦƣЮ 

TABLE 1 STWs operated under PFI contract 2022 -2040  

STW 
PFI/PPP 
Scheme  

Contract  
end date  

Pop 
Equiv  

 

Allanfearn Highland 28/05/2022 82,348 
Fort William Highland 28/05/2022 18,576 
Fraserburgh Aberdeen 30/09/2022 26,052 
Nigg Aberdeen 30/09/2022 267,714 
Persley Aberdeen 30/09/2022 46,343 
Peterhead Aberdeen 30/09/2022 38,909 
Dalmuir Dalmuir 15/06/2026 557,826 
Blackburn AVSE 30/11/2029 21,853 
East Calder AVSE 30/11/2029 110,095 
Edinburgh  AVSE 30/11/2029 795,903 
Newbridge AVSE 30/11/2029 31,539 
Whitburn AVSE 30/11/2029 13,991 
Hatton Tay 16/12/2029 237,472 
Banff/Macduff Moray Coast 25/06/2031 12,173 
Moray East Moray Coast 25/06/2031 26,576 
Moray West Moray Coast 25/06/2031 44,058 
Inverclyde MSI (Ayrshire) 29/09/2032 84,494 
Meadowhead MSI (Ayrshire) 29/09/2032 221,524 
Stevenston MSI (Ayrshire) 29/09/2032 81,087 
Levenmouth Levenmouth 30/10/2040 203,564 

ыƚŸƨƖĦĲƚШШÂÂÂоÂ[fШĦŸŰƣƖċĦƣШĲŰĬШĬċƣĲƚаШőƣƣƓƚаооƽŔĦƚЮƚĦŸƣоƚǃƚƣĲůоǯũĲƚоΞΜΞΠрΝΞоΞΜΞΟрΞΠӖΞΜEӖΞΜƣċĤũĲƚӖΞΜĦŸůůĲŰƣċƖǃЮƓĬŉ 
 ÉÑìШƓŸƓƨũċƣŔŸŰШĲƕƨŔƻċũĲŰƣШыÂEьаШ[§fШƣŸШÉĦŸƣƣŔƚőШìċƣĲƖь 

 
4ШőƣƣƓƚаооƽƽƽΞЮƚĲƓċЮŸƖŊЮƨťоĬŔƚĦũŸƚƨƖĲũŸŊоШ 
5 According to COO, Peter Farrer, Scottish Water has 1,827 STWs. www.bbc.co.uk/news/uk-scotland-glasgow-west-51632410  
 

https://www.foi.scot/
https://www.foi.scot/decisions?dec_nb=&year=&FOISA=&EIR=&appeal=&outcome=&description=scottish+water
https://www.gov.scot/binaries/content/documents/govscot/publications/research-and-analysis/2021/10/impacts-human-health-environment-arising-spreading-sewage-sludge-land-cr-2016-23-project-summary/documents/impacts-human-health-environment-arising-spreading-sewage-sludge-land-cr-2016-23/impacts-human-health-environment-arising-spreading-sewage-sludge-land-cr-2016-23/govscot%3Adocument/impacts-human-health-environment-arising-spreading-sewage-sludge-land-cr-2016-23.pdf
https://wics.scot/system/files/2024-12/2023-24%20E%20tables%20commentary.pdf
https://www2.sepa.org.uk/disclosurelog/
http://www.bbc.co.uk/news/uk-scotland-glasgow-west-51632410
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ΟШ ì ÉÂќƚШĲǂƓĲƖŔĲŰĦĲШŸŉШ[§fШƖĲƕƨĲƚƣƚШƣŸШÉEÂ ШċŰĬШÉĦŸƣƣŔƚőШìċƣĲƖ 

ì ÉÂШőċƚШƚƨĤůŔƣƣĲĬШůċŰǃШ[§fƚШƣŸШÉEÂ ШċŰĬШÉĦŸƣƣŔƚőШìċƣĲƖШƣŸШƖĲƕƨĲƚƣШĬċƣċШƖĲĦŸƖĬŔŰŊШƣőĲШƣƖĲċƣůĲŰƣШŸŉШƚĲƽċŊĲШ
ċƣШÉÑìƚЯШƣőĲШŉŸƖƽċƖĬШůŸƻĲůĲŰƣШŸŉШƚĲƽċŊĲШċƣШƚĲƽċŊĲШƓƨůƓŔŰŊШƚƣċƣŔŸŰƚШыÉÂÉƚьШċƚШƽĲũũШċƚШĬĲƣċŔũƚШŸŉШŔŰĬŔƻŔĬƨċũШ
ƚƓŔũũƚШŸŉШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШƚƓŔũũƚЮШÑőŔƚШƚĲĦƣŔŸŰШŔũũƨƚƣƖċƣĲƚШőŸƽШÉĦŸƣƣŔƚőШìċƣĲƖќƚШĤĲőċƻŔŸƨƖШőċƚШĲƚƣċĤũŔƚőĲĬШŔƣШċƚШ
ƣőĲШũĲċƚƣШƣƖċŰƚƓċƖĲŰƣШċŰĬШĦŸрŸƓĲƖċƣŔƻĲШŸŉШƣőĲШΝΝШ7ƖŔƣŔƚőШƽċƣĲƖШċŰĬШƚĲƽĲƖċŊĲШĦŸůƓċŰŔĲƚШƣőċƣШì ÉÂШőċƚШĬĲċũƣШ
ƽŔƣőЮШfƣШċũƚŸШƚőŸƽƚШƣőċƣШÉEÂ ШĬŸĲƚШŰŸƣШƖŸƨƣŔŰĲũǃШƖĲƕƨĲƚƣЯШƖĲĦĲŔƻĲШŸƖШċŰċũǃƚĲШƣőĲШĬċƣċШƣőċƣШċƖĲШĲƚƚĲŰƣŔċũШƣŸШ
ƖŔŊŸƖŸƨƚШƖĲŊƨũċƣŔŸŰШŸŉШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШċŰĬШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШƓŸũũƨƣŔŸŰШŸŉШƽċƣĲƖШĤŸĬŔĲƚЮШÖŰũŔťĲШƣőĲШE ШŔŰШ
EŰŊũċŰĬШċŰĬШ ÅìШŔŰШìċũĲƚЯШĤŸƣőШŸŉШƽőŸůШőċƻĲШĬĲƻĲũŸƓĲĬШĦŸрŸƓĲƖċƣŔƻĲШƽŸƖťŔŰŊШƖĲũċƣŔŸŰƚőŔƓƚШƽŔƣőШì ÉÂЯШÉEÂ Ш
ƚŔůƓũǃШƖĲŉƨƚĲĬШƣŸШĬŔƚĦƨƚƚШì ÉÂќƚШĲƻŔĬĲŰĦĲШŸŉШŔũũĲŊċũШĬƨůƓŔŰŊШŸŉШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲЮ 

ΞΜΝΦШ ΟЮΝШ 7ŸƽőŸƨƚĲШÉÑì 

ì ÉÂќƚШǯƖƚƣШ[§fШƣŸШÉEÂШы[ΜΝΦΜΞΝΡаШΜΝоΜΟоΞΜΝΦьШƽċƚШŉŸƖШΝΡрůŔŰШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШĬċƣċШŉŸƖШ7ŸƽőŸƨƚĲШÉÑìШ
ŰĲċƖШ ƨĦőƣĲƖůƨĦőƣǃШċŰĬШƖĲĦĲŔƻĲĬШƣőĲШƖĲƓũǃаШ 

ÉEÂ ЮĬŸĲƚЮŰŸƣЮőŸũĬЮƣőĲЮƖĲƕƨĲƚƣĲĬЮŔŰŉŸƖůċƣŔŸŰШÉEÂ Ш[ΜΝΦΜΞΝΡШΞΦоΜΟоΞΜΝΦ 

ì ÉÂШŔůůĲĬŔċƣĲũǃШƚƨĤůŔƣƣĲĬШċŰШ[§fШƣŸШÉĦŸƣƣŔƚőШìċƣĲƖШы9 ÉрΤΟΣΥΡΡрÉΝsΥ9ШΟΝоΜΟоΞΜΝΦьШŉŸƖШƣőĲШƚċůĲШǰŸƽШ
ĬċƣċШċŰĬШċũƚŸШŉŸƖШƚƓŔũũШĬċƣċЮШfƣШƖĲƕƨŔƖĲĬШůƨũƣŔƓũĲШƖĲůŔŰĬĲƖƚШċŰĬШĲůċŔũШĲǂĦőċŰŊĲƚШƣŸШŉŸƖĦĲШÉĦŸƣƣŔƚőШìċƣĲƖШƣŸШ
ƓƖŸƻŔĬĲШƣőĲШƚĲƽċŊĲШǰŸƽШĬċƣċШΞШůŸŰƣőƚШũċƣĲƖШŸŰШΞΝоΜΡоΞΜΝΦЮШÑőĲШĬċƣċШƓƖŸƻŔĬĲĬШĬŔĬШŰŸƣШƨŰŔŉŸƖůũǃШƖĲĦŸƖĬШƚĲƽċŊĲШ
ǰŸƽШċƣШΝΡрůŔŰШŔŰƣĲƖƻċũƚШċƚШƖĲƕƨĲƚƣĲĬШыċŰĬШƖŸƨƣŔŰĲũǃШƓƖŸƻŔĬĲĬШŔŰШEŰŊũċŰĬШċŰĬШìċũĲƚьШĤƨƣШőċĬШċШőƨŊĲũǃШƻċƖŔċĤũĲШ
ƖĲƚŸũƨƣŔŸŰЯШċШƚƨĤƚƣċŰƣŔċũШőŔċƣƨƚШċŰĬШƖĲƕƨŔƖĲĬШƚŔŊŰŔǯĦċŰƣШůċŰƨċũШĲĬŔƣŔŰŊЮ 

fŰŔƣŔċũũǃЯШƽőĲŰШċƚťĲĬШŉŸƖШƚƓŔũũШĬċƣċЯШÉĦŸƣƣŔƚőШìċƣĲƖШĬĲŰŔĲĬШƣőĲƖĲШƽċƚШċШƚƣŸƖůШƣċŰťШŸƖШŸƻĲƖǰŸƽШŸƖШůŸŰŔƣŸƖŔŰŊШ
ƖĲƕƨŔƖĲůĲŰƣШċƣШ7ŸƽőŸƨƚĲа 

I have been advised by our Waste Water Process Team Leader, that having carried out a review of the licence for 
Bowhouse WWTW there is no storm overflow tank at the site or a requirement for a flow event recording data 
for a storm overflow. If we did have these, we would be required to record & report the frequency & duration of all 
spill events and report these to our regulator SEPA, we are not required to do so for this WWTW.   
   Scottish Water CAS-736855-S1J8C 22/05/2019 

ì ÉÂШƓŸŔŰƣĲĬШŸƨƣШƣőċƣШċШÉEÂШũŔĦĲŰĦĲШċůĲŰĬůĲŰƣШŔƚƚƨĲĬШŔŰШΞΜΜΥШы?ċũůċƖŰŸĦťЮцЮ9 ÅЮxЮΤΣΣΦΧΤΦЮé ΣΨЮцЮ
ůĲŰĬĲĬЮΤΨΤΥΣάьШĦũĲċƖũǃШƚƣċƣĲĬШċШƖĲƕƨŔƖĲůĲŰƣШŉŸƖШƚƣŸƖůШƣċŰťШůŸŰŔƣŸƖŔŰŊШċŰĬШƖĲƓŸƖƣŔŰŊЮШ 

ì ÉÂШƓƨƣШƣőĲШĬĲŰŔċũШĤǃШÉĦŸƣƣŔƚőШìċƣĲƖШƣŸШÉEÂ Шы[ΜΝΦΜΣΜΞаΞΥоΜΡоΞΜΝΦьШċƚťŔŰŊЯШŔŉШŔƣШƽĲƖĲШĦŸŰǯƖůĲĬШŔŰĦŸƖƖĲĦƣЯШ
ƽőĲƣőĲƖШŔƣШĦŸŰƚƣŔƣƨƣĲĬШċŰШΝΝрǃĲċƖШĤƖĲċĦőШŸŉШƓĲƖůŔƣЮШÉEÂ ќƚШƖĲƓũǃШŸŰШΞΡоΜΣоΞΜΝΦШƽċƚШ 

ÉEÂ ЮĬŸĲƚЮŰŸƣЮőŸũĬЮƣőĲЮŔŰŉŸƖůċƣŔŸŰЮƣŸЮƽőŔĦőЮǃŸƨЮƖĲŉĲƖЮШШÉEÂ Ш[ΜΝΦΜΣΜΞШΞΡоΜΣоΞΜΝΦ 

EƻĲŰƣƨċũũǃЯШċŉƣĲƖШċШÉĦŸƣƣŔƚőШìċƣĲƖШŸƓĲƖċƣŔƻĲШƻŔƚŔƣĲĬШ7ŸƽőŸƨƚĲШċŰĬШĦŸŰǯƖůĲĬШƣőĲƖĲШƽċƚШċШƚƣŸƖůШƣċŰťШƽŔƣőШċŰШ
E?~ШĬĲƻŔĦĲШŔŰШƓũċĦĲЮШ 

[ŔũĲƚШĬĲƚĦƖŔĤĲĬШċƚШĦŸŰƣċŔŰŔŰŊШљŸƻĲƖƚƓŔũũњШĬċƣċШƽĲƖĲШƓƖŸƻŔĬĲĬШŸŰШΞΜоΜΣоΞΜΝΦЯШΟШůŸŰƣőƚШċŉƣĲƖШƣőĲШŸƖŔŊŔŰċũШ[§fЮШ
ÖŰŉŸƖƣƨŰċƣĲũǃЯШƣőĲШљŸƻĲƖƚƓŔũũњШĬċƣċШƓƖŸƻŔĬĲĬШƽĲƖĲШŔŰĦŸůƓƖĲőĲŰƚŔĤũĲШċƚШE?~ШĬĲƣĲĦƣĲĬШƚƓŔũũШŔŰƣĲƖƻċũƚШŔŰШ
ĦŸůƓċƖŔƚŸŰШƣŸШĬċƣċШƖŸƨƣŔŰĲũǃШƓƖŸƻŔĬĲĬШĤǃШƽċƣĲƖШĦŸůƓċŰŔĲƚШŔŰШEŰŊũċŰĬШċŰĬШìċũĲƚЮ 

ìŔƣőШƚƨĦőШŔŰĦŸůƓũĲƣĲШċŰĬШũŸƽШƕƨċũŔƣǃШĬċƣċЯШċŰċũǃƚŔƚШƽċƚШŰŸƣШƓŸƚƚŔĤũĲЮШŉƣĲƖШƣőŔƚШŉƖƨƚƣƖċƣŔŰŊШĲǂƓĲƖŔĲŰĦĲШĬĲċũŔŰŊШ
ƽŔƣőШĤŸƣőШÉEÂ ШċŰĬШÉĦŸƣƣŔƚőШìċƣĲƖЯШì ÉÂШƓƨƣШċƚŔĬĲШŔƣƚШċŰċũǃƚŔƚШŸŉШƚĲƽċŊĲШƚƓŔũũƚШŔŰШÉĦŸƣũċŰĬШŉŸƖШΠШǃĲċƖƚШƨŰƣŔũШ
ΞΜΞΟЮШ 



 
 
 
 

Φ 
 

ΞΜΞΟШ ΟЮΞШ 7ŸƣőƽĲũũĤċŰťЯШ?ċũůċƖŰŸĦťЯШcċůŔũƣŸŰЯШÂőŔũŔƓƚőŔũũШċŰĬШÉőŔĲũĬőċũũШÉÑìƚ 

§ŰШΞΤоΜΣоΞΜΞΟЯШì ÉÂШƚƨĤůŔƣƣĲĬШċŰШ[§fШƣŸШÉĦŸƣƣŔƚőШìċƣĲƖШŉŸƖШĬĲƣċŔũĲĬШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШĬċƣċШċŰĬШƚƓŔũũШĬċƣċШŉŸƖШ
ΡШÉÑìƚаШ7ŸƣőƽĲũũĤċŰťЯШ?ċũůċƖŰŸĦťЯШcċůŔũƣŸŰЯШÂőŔũŔƓƚőŔũũШċŰĬШÉőŔĲũĬőċũũЮШ 

§ŰШΞΡоΜΤоΞΜΞΟЯШÉĦŸƣƣŔƚőШìċƣĲƖШƖĲƓũŔĲĬШċƚШŉŸũũŸƽƚа 

ƽĲЮĬŸЮŰŸƣЮőŸũĬЮƣőĲЮŔŰŉŸƖůċƣŔŸŰЮǃŸƨЮőċƻĲЮƖĲƕƨĲƚƣĲĬдЮЮÉĦŸƣƣŔƚőШìċƣĲƖШ9 ÉрΞΞΟΦΦΥΠр]Φ9ΦòШΞΡоΜΤоΞΜΞΟ 

[ŸƖШĲċĦőШÉÑìШċŰĬШǃĲċƖЯШċũũШÉĦŸƣƣŔƚőШìċƣĲƖШĬŔĬШƓƖŸƻŔĬĲШƽċƚШƣőĲШƚŔŰŊũĲШŰƨůĤĲƖШƣőċƣШÉEÂ ШƖĲƕƨĲƚƣƚШ
ƖĲƓƖĲƚĲŰƣŔŰŊШƣőĲШċŰŰƨċũШċƻĲƖċŊĲШĬċŔũǃШƚĲƽċŊĲШǰŸƽЮШfŰШĦŸŰƣƖċƚƣЯШƣőĲШE ШċŰĬШ ÅìШƖŸƨƣŔŰĲũǃШƖĲƕƨŔƖĲШċŰШ
ċƻĲƖċŊĲШŉŸƖШĲċĦőШĬċǃШыĲЮŊЮШΟΣΡШƻċũƨĲƚШƓЮċЮьШƣŸШĤĲШƖĲƓŸƖƣĲĬШĤƨƣШƽŔƣőШĬĲƣċŔũĲĬШΝΡрůŔŰШƚĲƽċŊĲШǰŸƽШƣŸШĤĲШ
ƖĲĦŸƖĬĲĬШыĲЮŊЮШΟΡЯΜΠΜШƻċũƨĲƚьШċŰĬШċƻċŔũċĤũĲШŸŰШƖĲƕƨĲƚƣЮШ9ŸůƓũŔċŰĦĲШƽŔƣőШũŔĦĲŰĦĲШĦŸŰĬŔƣŔŸŰƚШŔŰШƖĲũċƣŔŸŰШƣŸШ
ĦŸŰƣŔŰƨĲĬШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШĬƨƖŔŰŊШƚƓŔũũƚШĦċŰŰŸƣШĤĲШĬĲƣĲƖůŔŰĲĬШƨƚŔŰŊШċШƚŔŰŊũĲШċŰŰƨċũШǰŸƽШƻċũƨĲШŸƖШĲƻĲŰШ
ΟΣΡШĬċŔũǃШċƻĲƖċŊĲШǰŸƽШƻċũƨĲƚЮШÑőĲШĬĲƣċŔũĲĬШǰŸƽШĬċƣċЯШƚƨĦőШċƚШċƣШΝΡрůŔŰШƖĲƚŸũƨƣŔŸŰЯШċƖĲШĲƚƚĲŰƣŔċũЮ 

ì ÉÂШƖĲƕƨĲƚƣĲĬШċŰШŔŰƣĲƖŰċũШƖĲƻŔĲƽШŸŉШÉĦŸƣƣŔƚőШìċƣĲƖќƚШƖĲƚƓŸŰƚĲШŸŰШΞΡоΜΤоΞΜΞΟШŸŰШƣőĲШŊƖŸƨŰĬƚШƣőċƣШ
ĬĲƣċŔũĲĬШƚĲƽċŊĲШǰŸƽШĬċƣċЯШŸŉШŔŰċĬĲƕƨċƣĲШƕƨċũŔƣǃШċŰĬШċŉƣĲƖШŉƖƨƚƣƖċƣŔŰŊШŰĲŊŸƣŔċƣŔŸŰЯШőċĬШĤĲĲŰШƓƖŸƻŔĬĲĬШ
ƓƖĲƻŔŸƨƚũǃШŉŸƖШ7ŸƽőŸƨƚĲШÉÑìЮШ 

§ŰШΞΞоΜΥоΞΜΞΟЯШΞШůŸŰƣőƚШċŉƣĲƖШƣőĲШŔŰŔƣŔċũШƖĲƕƨĲƚƣЯШÉĦŸƣƣŔƚőШìċƣĲƖШċĦĦĲƓƣĲĬШì ÉÂќƚШĦŸůƓũċŔŰƣШċŰĬШΝΡр
ůŔŰШĬĲƣċŔũĲĬШƚĲƽċŊĲШǰŸƽШĬċƣċШƽĲƖĲШƓƖŸƻŔĬĲĬЮШ 

ƖůĲĬШƽŔƣőШĤŸƣőШĬĲƣċŔũĲĬШǰŸƽШċŰĬШƚƓŔũũШĬċƣċЯШì ÉÂШƽċƚШċĤũĲШƣŸШĤĲŊŔŰШĦőĲĦťŔŰŊШŔŉШƚƓŔũũƚШŸŉШƨŰƣƖĲċƣĲĬШ
ƚĲƽċŊĲШŉƖŸůШƣőĲƚĲШǯƻĲШÉÑìƚШƽĲƖĲШĦŸůƓũŔċŰƣШƽŔƣőШũŔĦĲŰĦĲШĦŸŰĬŔƣŔŸŰƚШŸƖШƽĲƖĲШŔũũĲŊċũЮШ 

ΟЮΞЮΝ 7ŸƣőƽĲũũĤċŰťШÉÑì 

7ŸƣőƽĲũũĤċŰťШÉÑìШƚĲƖƻĲƚШċШƓŸƓƨũċƣŔŸŰШĲƕƨŔƻċũĲŰƣШŸŉШċĤŸƨƣШΞΡЯΜΜΜШċŰĬШĬŔƚĦőċƖŊĲƚШƣŸШtheШÅŔƻĲƖШ9ũǃĬĲЮШ
7ŸƣőƽĲũũĤċŰťШÉÑìШőċƚШΞШƚƣŸƖůШŸƻĲƖǰŸƽƚаШċŰШŔŰũĲƣШŸƻĲƖǰŸƽШƽőŔĦőШŔƚШĬĲƚŔŊŰĲĬШƣŸШũŔůŔƣШƣőĲШŸƻĲƖċũũШċůŸƨŰƣШ
ŸŉШƚĲƽċŊĲШĲŰƣĲƖŔŰŊШƣőĲШƽŸƖťƚШċŰĬШċШƚƣŸƖůШƣċŰťШŸƻĲƖǰŸƽЮШ 

ÉĲƽċŊĲШƚƓŔũũĲĬШƻŔċШƚƨĦőШŸƻĲƖǰŸƽƚШŔƚШƚƨĤŢĲĦƣШƣŸШċШΣШůůШůĲƚőШƚĦƖĲĲŰШƣŸШƖĲůŸƻĲШƽĲƣШƽŔƓĲƚЯШƚċŰŔƣċƖǃШ
ƓƖŸĬƨĦƣƚШċŰĬШĦŸŰĬŸůƚЮШÉĲƽċŊĲШƚƓŔũũĲĬШŉƖŸůШċШƚƣŸƖůШƣċŰťШŸƻĲƖǰŸƽШůċǃШċũƚŸШƨŰĬĲƖŊŸШƚŸůĲШƚĲƣƣũĲůĲŰƣШ
ĤĲŉŸƖĲШĲǂĦĲƚƚШƚƓŔũũƚШƣŸШċШƽċƣĲƖĦŸƨƖƚĲЮШÑŸШĤĲШĦŸůƓũŔċŰƣЯШƚƓŔũũƚШċƣШ7ŸƣőƽĲũũĤċŰťќƚШŔŰũĲƣШƚőŸƨũĬШŸŰũǃШĦŸŰƚŔƚƣШ
ŸŉШǰŸƽƚШŔŰШĲǂĦĲƚƚШŸŉШΟΡΦШũоƚШċƣШƣőĲШŔŰũĲƣШƽĲŔƖШċŰĬШƚƓŔũũƚШċƣШŔƣƚШƚƣŸƖůШƣċŰťШƚőŸƨũĬШŸŰũǃШĤĲШǰŸƽƚШŔŰШĲǂĦĲƚƚШŸŉШ
ΞΝΡШũоƚШċƣШƣőĲШƚƣŸƖůШƣċŰťШĬŔƻĲƖƚŔŸŰШƽĲŔƖШƽőŔĦőШŔƚШƣőĲШĦċƓċĦŔƣǃШǰŸƽШƓċƚƚĲĬШƣŸШŉƨũũШƣƖĲċƣůĲŰƣШы[[ÑьЮШ 

ÑċĤũĲШΞШƓƖŸƻŔĬĲƚШċШƚƨůůċƖǃШċŰĬШ[ŔŊƨƖĲШΞШċШƻŔƚƨċũШƖĲƓƖĲƚĲŰƣċƣŔŸŰШŸŉШċũũШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШƚƓŔũũƚШĤĲƣƽĲĲŰШ
ΞΜΝΥШċŰĬШΞΜΞΠШċƣШ7ŸƣőƽĲũũĤċŰťШÉÑìЮ 

Ñ 7xEШΞаШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШƚƓŔũũШĬċƣċШŉŸƖШ7ŸƣőƽĲũũĤċŰťШÉÑìШΞΜΝΥШƣŸШΞΜΞΠ 
7ŸƣőƽĲũũĤċŰťШÉÑì ΞΜΝΥ ΞΜΝΦ ΞΜΞΜ ΞΜΞΝ ΞΜΞΞ ΞΜΞΟ ΞΜΞΠ 
ÉEÂ ШĦŸůƓũŔċŰĦĲШċƚƚĲƚƚůĲŰƣ ÂŸŸƖ EǂĦĲũũĲŰƣ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ 

fŰũĲƣШƚƓŔũũƚШыőƖƚь ΞΞΡ ΡΠΤ ΠΤΤ ΞΜΥ ΟΤΤ ΣΦΟ ΝЯΞΤΥ 
ÉƣŸƖůШƣċŰťШƚƓŔũũƚШыőƖƚь ΣΦΡ ΥΣΠ ΞЯΜΠΤ ΤΜΜ ΞЯΜΠΜ ΝЯΡΤΜ ΝЯΝΦΤ 
fŰũĲƣШƚƓŔũũШƻŸũƨůĲШы~ШũŔƣƖĲƚь ΞΥΤ ΝЯΡΜΜ ΝЯΣΞΤ ΡΠΜ ΞЯΟΣΥ  ŸШĬċƣċ ΝЯΜΥΣ 
ÉƣŸƖůШƣċŰťШы~ШũŔƣƖĲƚь ΞΤΜ ΟΣΠ ΡΝΤ ΟΞΦ ΝЯΝΡΡ  ŸШĬċƣċ ΡΠΦ 

 



 
 
 
 

ΝΜ 
 

 
[ŔŊƨƖĲШΞаШƚƓŔũũШőŸƨƖƚШċŰĬШƚƓŔũũШƻŸũƨůĲШΞΜΝΥШƣŸШΞΜΞΠШŉŸƖШ7ŸƣőƽĲũũĤċŰťШÉÑì 

 ŸƣŔĦĲШƣőċƣШċũƣőŸƨŊőШċŰŰƨċũШƚƓŔũũШőŸƨƖƚШċƣШƣőĲШŔŰũĲƣШŸƻĲƖǰŸƽШċƖĲШƣǃƓŔĦċũũǃШũĲƚƚШƣőċŰШƣőċƣШċƣШƣőĲШƚƣŸƖůШƣċŰťШ
ŸƻĲƖǰŸƽЯШƣőĲШƻŸũƨůĲШŸŉШƚƓŔũũШċƣШƣőĲШŔŰũĲƣШĦċŰШĤĲШƚŔŊŰŔǯĦċŰƣũǃШŊƖĲċƣĲƖШƣőċŰШċƣШƣőĲШƚƣŸƖůШƣċŰťЮ 

ì ÉÂќƚШĬĲƣċŔũĲĬШċŰċũǃƚŔƚШŸŉШƣőĲШĦŸůĤŔŰĲĬШΝΡрůŔŰШƚĲƽċŊĲШǰŸƽЯШĬĲƣċŔũĲĬШƚƓŔũũШĬċƣċШċŰĬШƖċŔŰŉċũũШƚƨŊŊĲƚƣƚШ
ƣőċƣШƣőĲШŰƨůĤĲƖШŸŉШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƣŸƖůШƣċŰťШƚƓŔũũƚШċƣШ7ŸƣőƽĲũũĤċŰťШÉÑìШƽĲƖĲШċƣШũĲċƚƣШΞΠШċŰĬШ
ΝΤΡШŔŰШΞΜΞΝШċŰĬШΞΜΞΞШƖĲƚƓĲĦƣŔƻĲũǃЮШŰШċĦĦŸƨŰƣШŸŉШƣőĲШċŰċũǃƚŔƚШŔƚШƓƖŸƻŔĬĲĬШĤĲũŸƽЮ 

ΞΜΝΥШƣŸШΞΜΞΜШŔŰĦũƨƚŔƻĲ 
ÑőĲШΞΜΝΥШċŰŰƨċũШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШ7ŸƣőƽĲũũĤċŰťШÉÑìШы[ŔŊЮШΟьШƚőŸƽƚШƻĲƖǃШƽĲũũШƚĲƓċƖċƣĲĬШƚƓŔũũШŔŰƣĲƖƻċũƚШ
ƣőċƣШċƖĲШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШċŰĬШƖċŔŰŉċũũШĬċƣċЮШ 

 
[ŔŊƨƖĲШΟаШΞΜΝΥШċŰŰƨċũШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШ7ŸƣőƽĲũũĤċŰťШÉÑì 

ÑőŔƚШŔƚШĤĲƚƣШƚĲĲŰШċƣШċШůŸŰƣőũǃШƚĲƖŔĲƚШũĲƻĲũШċƚШĤĲũŸƽШŔŰШ ŸƻĲůĤĲƖШΞΜΝΥ 

 
[ŔŊƨƖĲШΠаШ ŸƻĲůĤĲƖШΞΜΝΥШůŸŰƣőũǃШĦőċƖƣШŉŸƖШ7ŸƣőƽĲũũĤċŰťШÉÑì 



 
 
 
 

ΝΝ 
 

EċĦőШƚƣŸƖůШƣċŰťШƚƓŔũũШŔŰƣĲƖƻċũШыĤũċĦťШƚĲŊůĲŰƣьШǯƣƚШƚŰƨŊũǃШŔŰƣŸШċШƚĲƽċŊĲШǰŸƽШƖŔƚĲЯШũĲƻĲũũŔŰŊШċŰĬШŉċũũШƣőċƣШŔƚШ
ĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƖċŔŰŉċũũЮШÑőƖŸƨŊőŸƨƣЯШƚĲƽċŊĲШǰŸƽШƣŸШƣƖĲċƣůĲŰƣШыĤƖŸƽŰШĦƨƖƻĲьШŔƚШċĤŸƻĲШĦċƓċĦŔƣǃШċŰĬШƚŸШċũũШ
ŸŉШƣőĲƚĲШƚƓŔũũƚШŔŰШΞΜΝΥШċƖĲШĦŸůƓũŔċŰƣШŔŰШƣĲƖůƚШŸŉШůċŔŰƣċŔŰŔŰŊШƣƖĲċƣůĲŰƣШĦċƓċĦŔƣǃЮШìőĲƣőĲƖШƣőĲШƚƓŔũũƚШċƖĲШ
ĦŸůƓũŔċŰƣШƽŔƣőШƖċŔŰŉċũũШũĲƻĲũƚШŔƚШŰŸƣШĤĲŔŰŊШĦŸŰƚŔĬĲƖĲĬШŉŸƖШƣőĲШůŸůĲŰƣЮШШ 

ÑőĲШĦŸůƓũŔċŰƣШƚƓŔũũŔŰŊШŸŉШΞΜΝΥШĦŸŰƣŔŰƨĲƚШƣőƖŸƨŊőŸƨƣШΞΜΝΦЯШΞΜΞΜШċŰĬШůŸƚƣШŸŉШΞΜΞΝЮ 

ΞΜΞΝ 
7ĲƣƽĲĲŰШsċŰƨċƖǃШċŰĬШ ƨŊƨƚƣШΞΜΞΝЯШƣőĲШƚƓŔũũƚШŉƖŸůШƣőĲШƚƣŸƖůШƣċŰťШċƖĲШĦŸůƓũŔċŰƣШŔŰШƣĲƖůƚШŸŉШƣƖĲċƣůĲŰƣШ
ĦċƓċĦŔƣǃШĤƨƣШƣőĲƖĲċŉƣĲƖШůċŰǃШċƖĲШљĲċƖũǃњЯШŔЮĲЮШŸĦĦƨƖШƽőĲŰШƣőĲШƚĲƽċŊĲШǰŸƽШƣŸШŉƨũũШƣƖĲċƣůĲŰƣШŔƚШĤĲũŸƽШƣőĲШ
ũŔĦĲŰĦĲĬШ[[ÑШĦċƓċĦŔƣǃШŸŉШΞΝΡШũоƚЯШċŰĬШőĲŰĦĲШċƖĲШŔũũĲŊċũШы[ŔŊЮШΡьЮШ 

 
[ŔŊƨƖĲШΡаШΞΜΞΝШċŰŰƨċũШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШ7ŸƣőƽĲũũĤċŰťШÉÑì 

7ǃШƽċǃШŸŉШĲǂċůƓũĲЯШƣőĲШ?ĲĦĲůĤĲƖШΞΜΞΝШĦőċƖƣШы[ŔŊЮШΣьШƚƨŊŊĲƚƣƚШƣőĲƖĲШƽĲƖĲШΝΟШĬċǃƚШƽőĲƖĲШƣőĲШǰŸƽШƣŸШŉƨũũШ
ƣƖĲċƣůĲŰƣШŔƚШƽĲũũШĤĲũŸƽШƣƖĲċƣůĲŰƣШĦċƓċĦŔƣǃШƣőƖŸƨŊőŸƨƣШƣőĲШĲŰƣŔƖĲШƚƓŔũũШŉƖŸůШƣőĲШƚƣŸƖůШƣċŰťЮ 

 
[ŔŊƨƖĲШΣаШ?ĲĦĲůĤĲƖШΞΜΞΝШůŸŰƣőũǃШĦőċƖƣШŉŸƖШ7ŸƣőƽĲũũĤċŰťШÉÑìШƽőĲƖĲШƣőĲƖĲШċƖĲШċƣШũĲċƚƣШΝΟШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШ

ƚƓŔũũƚШŉƖŸůШƣőĲШƚƣŸƖůШƣċŰťШы?ĲĦШΣрΦЯΝΝЯΝΡрΝΣЯΞΟрΞΠЯΞΣЯΞΦрΟΝь 

ÑőƖŸƨŊőŸƨƣШΞΜΞΞЯШƣőĲƖĲШċƖĲШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШƚƓŔũũƚШŉƖŸůШƣőĲШƚƣŸƖůШƣċŰťШŸŰШċƣШũĲċƚƣШΝΡΝШĬċǃƚШƽőĲƖĲШƣőĲШ
ǰŸƽШƣŸШŉƨũũШƣƖĲċƣůĲŰƣШŔƚШĤĲũŸƽШƣőĲШƽŸƖťƚШĦċƓċĦŔƣǃШċŰĬШƽőŔĦőШƣőĲƖĲŉŸƖĲШċƖĲШŔũũĲŊċũШы[ŔŊЮШΤь 



 
 
 
 

ΝΞ 
 

 
[ŔŊƨƖĲШΤаШΞΜΞΞШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШ7ŸƣőƽĲũũĤċŰťШÉÑìШƽŔƣőШċƣШũĲċƚƣШΝΤΡШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚĲƽċŊĲШƚƓŔũũƚШ 

ÑőĲƚĲШċƖĲШůŸƖĲШĲċƚŔũǃШƚĲĲŰШŔŰШůŸŰƣőũǃШĦőċƖƣƚШĲЮŊЮЯШŉŸƖШ[ĲĤƖƨċƖǃШΞΜΞΞШůŸŰƣőũǃШĦőċƖƣШŔŰШ[ŔŊЮШΥЮ 

 
[ŔŊƨƖĲШΥаШ[ĲĤƖƨċƖǃШΞΜΞΞШůŸŰƣőũǃШĦőċƖƣШŉŸƖШ7ŸƣőƽĲũũĤċŰťШÉÑìШƚőŸƽŔŰŊШċƣШũĲċƚƣШΞΝШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШƻŔċШ

ŔƣƚШƚƣŸƖůШƣċŰťШŸƻĲƖǰŸƽШы[ĲĤШΞрΟЯΤЯΝΜрΞΣЯΞΥь 

§ŰĦĲШì ÉÂШőċĬШŔĬĲŰƣŔǯĲĬШƣőŔƚШŔũũĲŊċũШƚƓŔũũŔŰŊЯШŔƣШƓƖĲƚĲŰƣĲĬШŔƣƚШǯŰĬŔŰŊƚШƣŸШÉĦŸƣƣŔƚőШìċƣĲƖШыÉìьЮ 
 

ΜΤоΝΝоΞΜΞΟШΝΥаΜΦ 
ì ÉÂШрӂШÉì 

ì ÉÂШċƚťĲĬШŔŉШÉĦŸƣƣŔƚőШìċƣĲƖШċŊƖĲĲĬШƣőċƣШƣőĲƖĲШƽĲƖĲШŔũũĲŊċũШƚƓŔũũƚШŸŰШċƣШũĲċƚƣШΞΝШĬċǃƚШƣőċƣШůŸŰƣőЮ 

ΝΜоΝΝоΞΜΞΟШΝΝаΜΝ 
ÉìШрӂШì ÉÂ 
 

џÖŰŉŸƖƣƨŰċƣĲũǃеЮǃŸƨƖЮůŸƚƣЮƖĲĦĲŰƣЮĦŸƖƖĲƚƓŸŰĬĲŰĦĲЮŊŸĲƚЮŸƨƣцƽŔƣőЮƣőĲЮƚĦŸƓĲЮċŰĬЮƖĲůŔƣЮŸŉЮƣőĲЮ
[ƖĲĲĬŸůЮŸŉЮfŰŉŸƖůċƣŔŸŰЮƓƖŸĦĲƚƚдЮìĲЮőċƻĲЮĤĲĲŰЮċƚЮőĲũƓŉƨũЮċƚЮƽĲЮĦċŰЮĤĲЮőŸƽĲƻĲƖеЮ[§fЮŔƚЮŰŸƣЮċŰЮ
ŸƓƓŸƖƣƨŰŔƣǃЮŉŸƖЮůĲůĤĲƖƚЮŸŉЮƣőĲЮƓƨĤũŔĦЮƣŸЮĲŰƣĲƖЮŔŰƣŸЮŸƓĲŰцĲŰĬĲĬЮĬŔƚĦƨƚƚŔŸŰƚЮŸŰЮċЮƓċƖƣŔĦƨũċƖЮ
ƚƨĤŢĲĦƣЮƽŔƣőЮċЮƓƨĤũŔĦЮĤŸĬǃд 
ÑŸЮĤĲЮĦũĲċƖеЮƽĲЮċƖĲЮŰŸƣЮċĤũĲЮƣŸЮĦũċƖŔŉǃЮǃŸƨƖЮŔŰƣĲƖƓƖĲƣċƣŔŸŰЮŸŉЮƣőĲЮĬċƣċЮƣőċƣЮƽĲЮőċƻĲЮƓƖŸƻŔĬĲĬЮċŰǃЮ
ŉƨƖƣőĲƖЮƣőċŰЮƽĲЮċũƖĲċĬǃЮőċƻĲдѠЮ 

  
§ŉƣĲŰЯШƽőĲŰШì ÉÂШƖĲƓŸƖƣĲĬШƚƨƚƓŔĦŔŸŰШŸŉШŔũũĲŊċũШƚƓŔũũŔŰŊШĤǃШEŰŊũŔƚőШƽċƣĲƖШĦŸůƓċŰŔĲƚШƣŸШƣőĲШE ШċŰĬШ§ŉƽċƣЯШ
ƣőĲŔƖШǯƖƚƣШƖĲċĦƣŔŸŰШƽċƚШƣŸШċƚťШőŸƽШƣőĲШƽċƣĲƖШĦŸůƓċŰǃШőċĬШƖĲƚƓŸŰĬĲĬШƣŸШƣőĲШċĦĦƨƚċƣŔŸŰЮШìċƣĲƖШ
ĦŸůƓċŰŔĲƚШŔŰШEŰŊũċŰĬШƖĲƚƓŸŰĬЯШÉĦŸƣƣŔƚőШìċƣĲƖШůċĬĲШŔƣШċĤƚŸũƨƣĲũǃШĦũĲċƖШƣőċƣШŔƣШƽŸƨũĬШŰŸƣЮ 

ì ÉÂШĬĲĦŔĬĲĬШƣŸШƓƨƣШƣőĲШƚċůĲШƚƨƚƓŔĦŔŸŰШŸŉШŔũũĲŊċũŔƣǃШċƣШ7ŸƣőƽĲũũĤċŰťШƣŸШÉEÂШċŰĬШƚƨƖƓƖŔƚŔŰŊũǃШƖĲĦĲŔƻĲĬШċШ
ƚŔůŔũċƖШŰĲŊċƣŔƻĲШƖĲƚƓŸŰƚĲа 

ΞΣоΝΝоΞΜΞΟШΜΡаΡΝ 
ì ÉÂШрӂШÉEÂ 

ì ÉÂШƖĲƓĲċƣĲĬШƣőĲШƕƨĲƖǃШċĤŸƨƣШŔũũĲŊċũШƚƓŔũũŔŰŊШċƣШ7ŸƣőƽĲũũĤċŰťШÉÑìЮШ 

ΞΦоΝΝоΞΜΞΟШΝΣаΝΝ 
ÉEÂ ШрӂШì ÉÂ 
 

ÑőċŰťЮǃŸƨЮŉŸƖЮĦŸŰƣċĦƣŔŰŊЮƣőĲЮ ĦĦĲƚƚЮƣŸЮfŰŉŸƖůċƣŔŸŰЮÑĲċůд ЮìĲЮőċƻĲЮƖĲƻŔĲƽĲĬЮǃŸƨƖЮĲůċŔũЮƖĲĦĲŔƻĲĬЮ
ΥΩфΤΤфΥΣΥΦЮċŰĬЮċĬƻŔƚĲЮƣőċƣЮƽĲЮĬŸЮŰŸƣЮĦŸŰƚŔĬĲƖЮƣőŔƚЮċЮƻċũŔĬЮƖĲƕƨĲƚƣЮŉŸƖЮŔŰŉŸƖůċƣŔŸŰдЮÑőĲЮEŰƻŔƖŸŰůĲŰƣċũЮ
fŰŉŸƖůċƣŔŸŰЮёÉĦŸƣũċŰĬђЮÅĲŊƨũċƣŔŸŰƚЮΥΣΣΧЮ ĦƣЮƖĲƕƨŔƖĲƚЮƓƨĤũŔĦЮċƨƣőŸƖŔƣŔĲƚЮƣŸЮƓƖŸƻŔĬĲЮƖĲĦŸƖĬĲĬЮ



 
 
 
 

ΝΟ 
 

ŔŰŉŸƖůċƣŔŸŰЮŸŰũǃдЮfƣЮĬŸĲƚЮŰŸƣЮƖĲƕƨŔƖĲЮƓƨĤũŔĦЮċƨƣőŸƖŔƣŔĲƚЮƣŸЮƓƖŸƻŔĬĲЮŸƓŔŰŔŸŰƚеЮůċťĲЮċƚƚƨůƓƣŔŸŰƚЮŸƖЮĬƖċƽЮ
ĦŸŰĦũƨƚŔŸŰƚеЮƣőĲƖĲŉŸƖĲЮƽĲЮĦċŰŰŸƣЮĦŸůůĲŰƣд  
ÉőŸƨũĬЮǃŸƨЮƽŔƚőЮƣŸЮƚƓĲċťЮƽŔƣőЮƚŸůĲŸŰĲЮŉƖŸůЮƣőĲЮũŸĦċũЮƣĲċůЮƣőċƣЮĦŸƻĲƖƚЮ7ŸƣőƽĲũũĤċŰťеЮƓũĲċƚĲЮĬŔƖĲĦƣЮ
ǃŸƨƖЮĲŰƕƨŔƖǃЮƣŸЮƣőĲŔƖЮůċŔũĤŸǂжЮũċŰċƖťƚőŔƖĲҁƚĲƓċдŸƖŊдƨť 

ΞΦоΝΝоΞΜΞΟШΞΝаΝΞ 
ì ÉÂШрӂШÉEÂ 
 

fЮĤĲŊЮƣŸЮĬŔǭĲƖЮŸŰЮǃŸƨƖЮŔŰƣĲƖƓƖĲƣċƣŔŸŰЮŸŉЮÑőĲЮEŰƻŔƖŸŰůĲŰƣċũЮfŰŉŸƖůċƣŔŸŰЮёÉĦŸƣũċŰĬђЮÅĲŊƨũċƣŔŸŰƚЮΥΣΣΧЮ ĦƣЮ
ƽőŔĦőЮŔŰĦũƨĬĲƚЮƣőĲЮŉŸũũŸƽŔŰŊж 
?ƨƣǃЮƣŸЮƓƖŸƻŔĬĲЮċĬƻŔĦĲЮċŰĬЮċƚƚŔƚƣċŰĦĲ 
άдщёΤђЮ ЮÉĦŸƣƣŔƚőЮƓƨĤũŔĦЮċƨƣőŸƖŔƣǃЮƚőċũũЮƓƖŸƻŔĬĲЮċĬƻŔĦĲЮċŰĬЮċƚƚŔƚƣċŰĦĲеЮƚŸЮŉċƖЮċƚЮŔƣЮƽŸƨũĬЮĤĲЮ
ƖĲċƚŸŰċĤũĲЮƣŸЮĲǂƓĲĦƣЮƣőĲЮċƨƣőŸƖŔƣǃЮƣŸЮĬŸЮƚŸеЮƣŸЮċƓƓũŔĦċŰƣƚЮċŰĬЮƓƖŸƚƓĲĦƣŔƻĲЮċƓƓũŔĦċŰƣƚд 
fЮƽŸƨũĬЮőċƻĲЮƣőŸƨŊőƣЮƣőċƣЮċĬƻŔƚŔŰŊЮŸŰЮĲƻŔĬĲŰĦĲЮŸŉЮƓŸƚƚŔĤũĲЮĤƖĲċĦőĲƚЮĤǃЮÉĦŸƣƣŔƚőЮìċƣĲƖЮŸŉЮċЮƓĲƖůŔƣЮƣŸЮ
ĬŔƚĦőċƖŊĲЮƣŸЮċЮƖŔƻĲƖЮŔƚЮċЮƖĲċƚŸŰċĤũĲЮĲǂƓĲĦƣċƣŔŸŰЮŸŉЮċŰ ĲŰƻŔƖŸŰůĲŰƣċũЮƖĲŊƨũċƣŸƖд 
fЮƽŸƨũĬЮũŔťĲЮƣŸЮƖĲƕƨĲƚƣЮċŰЮŔŰƣĲƖŰċũЮƖĲƻŔĲƽЮŸŉЮǃŸƨƖЮĬĲĦŔƚŔŸŰд 

ΜΤоΝΞоΞΜΞΟШΝΜаΜΣ 
ÉEÂ ШрӂШì ÉÂ 

ÑőĲЮ ĦĦĲƚƚЮƣŸЮfŰŉŸƖůċƣŔŸŰЮÉĲƖƻŔĦĲЮƣĲċůЮőċƚЮƖĲƻŔĲƽĲĬЮƣőŔƚЮĬĲĦŔƚŔŸŰЮċŰĬЮĦċŰЮĦŸŰŉŔƖůЮƣőċƣЮƽĲЮĬŸЮŰŸƣЮ
ĦŸŰƚŔĬĲƖЮǃŸƨƖЮĲŰƕƨŔƖǃЮƣŸЮĤĲЮċЮƻċũŔĬЮƖĲƕƨĲƚƣЮŉŸƖЮƖĲĦŸƖĬĲĬЮŔŰŉŸƖůċƣŔŸŰЮƨŰĬĲƖЮƣőĲЮũĲŊŔƚũċƣŔŸŰЮůĲŰƣŔŸŰĲĬЮ
ċĤŸƻĲд 

 

ÉŸЯШÉEÂ ШĬĲĦũŔŰĲĬШƣŸШĦŸůůĲŰƣШŸŰШƓŸƣĲŰƣŔċũШŔũũĲŊċũŔƣǃШĤǃШÉĦŸƣƣŔƚőШìċƣĲƖШċŰĬШŔƣƚШŔŰƣĲƖŰċũШƖĲƻŔĲƽШƚƨƓƓŸƖƣĲĬШƣőċƣШ
ƖĲƚƓŸŰƚĲЮШƚШÉEÂ ШыŰċƣŔŸŰċũьШƚƨŊŊĲƚƣĲĬЯШÉEÂ ШxċŰċƖťƚőŔƖĲШƽċƚШĦŸŰƣċĦƣĲĬШĤƨƣШŔƣƚШƖĲƚƓŸŰƚĲШƽċƚШůŸƖĲШőĲũƓŉƨũа 
 

ΜΞоΝΞоΞΜΞΟШΜΤаΜΡ 
ì ÉÂШрӂШÉEÂ ШxċŰċƖťƚőŔƖĲ 

ì ÉÂШƖĲƓĲċƣĲĬШƣőĲШƖĲƕƨĲƚƣШƖĲŊċƖĬŔŰŊШƓŸƚƚŔĤũĲШŔũũĲŊċũŔƣǃШŔŰШ[ĲĤƖƨċƖǃШΞΜΞΞШċƣШ7ŸƣőƽĲũũĤċŰťШÉÑìЮШ 

ΞΝоΝΞоΞΜΞΟШΝΞаΝΜ 
ÉEÂ ШxċŰċƖťƚőŔƖĲШрӂШì ÉÂ 

ÉEÂ ШxċŰċƖťƚőŔƖĲШĦŸŰǯƖůĲĬШƣőċƣШŔũũĲŊċũŔƣǃШőċĬШĤĲĲŰШŔĬĲŰƣŔǯĲĬШċƣШ7ŸƣőƽĲũũĤċŰťШĬƨƖŔŰŊШċШ
ƻŔƚŔƣШŸŰШ[ĲĤƖƨċƖǃШΠƣőШΞΜΞΞШċŰĬШƣőċƣШÉĦŸƣƣŔƚőШìċƣĲƖШƽĲƖĲШƽċƖŰĲĬШċŰĬШċƚťĲĬШƣŸШċĬĬƖĲƚƚШƣőĲШ
ĦċƨƚĲЮ 

 
[ŸũũŸƽŔŰŊШŔƣƚШƻŔƚŔƣШůĲŰƣŔŸŰĲĬШŔŰШƣőĲШũċƚƣШĲůċŔũЯШÉEÂ ШxċŰċƖťƚőŔƖĲШĬŔĬШƓƖŸĬƨĦĲШċШƖĲƓŸƖƣШыΤċЮΥΣΥΥΣΥΣΧЮ
7ŸƣőƽĲũũĤċŰťЮììÑìЮŔŰƚƓĲĦƣŔŸŰЮÅÅдƓĬŉьШƣőċƣШŔĬĲŰƣŔǯĲĬШŔũũĲŊċũШƚƓŔũũƚШŸŰШŸŰĲШŸŉШƣőĲШΞΝШĬċǃƚШƣőċƣШì ÉÂШőċĬШ
ċƚťĲĬШċĤŸƨƣЮШì ÉÂќƚШĬĲƣċŔũĲĬШċŰċũǃƚŔƚШŸŉШŔũũĲŊċũШƚƓŔũũŔŰŊШƽŸƨũĬШŰŸƣШĤĲШƓŸƚƚŔĤũĲШƽŔƣőŸƨƣШĬĲƣċŔũĲĬШƚĲƽċŊĲШ
ƣƖĲċƣůĲŰƣШĬċƣċЮШÉEÂШыxċŰċƖťƚőŔƖĲьШŢƨƚƣШőċƓƓĲŰĲĬШƣŸШƻŔƚŔƣШƣőĲШƽŸƖťƚШƽőĲŰШŔƣШƽċƚШƚƓŔũũŔŰŊШŔũũĲŊċũũǃЮШfƣƚШ
ƖĲƓŸƖƣШĬŔĬШŰŸƣШŔŰĦũƨĬĲШċŰǃШĬċƣċШċŰċũǃƚŔƚЯШŢƨƚƣШŸĤƚĲƖƻċƣŔŸŰШŸŉШċШůĲƣĲƖШƖĲċĬŔŰŊЮШcċĬШƣőĲШċŰċũǃƚŔƚШĤĲĲŰШ
ĦŸůƓũĲƣĲĬЯШůƨĦőШůŸƖĲШŸĤƻŔŸƨƚШċŰĬШĲǂƣĲŰƚŔƻĲШŔũũĲŊċũШƚƓŔũũŔŰŊШƽŸƨũĬШőċƻĲШĤĲĲŰШŔĬĲŰƣŔǯĲĬШċƚШĬĲƣċŔũĲĬШ
ċĤŸƻĲЮ 

ì ÉÂШŔƚШƻĲƖǃШĬŔƚċƓƓŸŔŰƣĲĬШƣőċƣШĤŸƣőШÉĦŸƣƣŔƚőШìċƣĲƖШċŰĬШÉEÂШыŰċƣŔŸŰċũьШƽĲƖĲШƖĲũƨĦƣċŰƣШƣŸШůċťĲШċŰǃШ
ĦŸůůĲŰƣШŸŰШì ÉÂќƚШǯŰĬŔŰŊƚШĬĲƚƓŔƣĲШƣőĲШŉċĦƣШƣőċƣШĤŸƣőШċũƖĲċĬǃШťŰĲƽШƣőċƣШÉEÂ ШxċŰċƖťƚőŔƖĲШőċĬШ
ŔĬĲŰƣŔǯĲĬШŔũũĲŊċũШƚƓŔũũŔŰŊШĬƨƖŔŰŊШċШƻŔƚŔƣШŸŰШŸŰĲШŸŉШƣőĲШőƨŰĬƖĲĬƚШŸŉШŔũũĲŊċũШƚƓŔũũŔŰŊШĬċǃƚШŔŰШƣőĲШƓĲƖŔŸĬШ
ŔĬĲŰƣŔǯĲĬШĤǃШì ÉÂШċŰĬШőċĬШƖĲƕƨĲƚƣĲĬШÉĦŸƣƣŔƚőШìċƣĲƖШƣŸШċĬĬƖĲƚƚШƣőĲШƨŰĬĲƖũǃŔŰŊШƓƖŸĤũĲůƚЮ 

7ǃШĦŸůƓċƖŔƚŸŰЯШì ÉÂШőċƚШƖĲĦĲŔƻĲĬШůƨĦőШŊƖĲċƣĲƖШĦŸрŸƓĲƖċƣŔŸŰШŉƖŸůШƣőĲШĲŰƻŔƖŸŰůĲŰƣċũШƖĲŊƨũċƣŸƖƚШŔŰШ
EŰŊũċŰĬШыE ьШċŰĬШìċũĲƚШы ÅìьЮШfŰĬĲĲĬЯШì ÉÂШőċƚШĤĲĲŰШċŰĬШŔƚШĦƨƖƖĲŰƣũǃШŔŰШŸŰĲрƣŸрŸŰĲШĬŔƚĦƨƚƚŔŸŰШƽŔƣőШ
ƣőĲШE Ш9őċŔƖШċŰĬШ9E§ШċĤŸƨƣШƣőĲШE ќƚШĬċƣċШċŰċũǃƚŔƚШŔŰШƖĲũċƣŔŸŰШƣŸШŉƨƣƨƖĲШƖĲŊƨũċƣŔŸŰШŸŉШƽċƣĲƖШĦŸůƓċŰŔĲƚШŔŰШ
EŰŊũċŰĬЮ 
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ΝΠ 
 

ΟЮΞЮΞ ?ċũůċƖŰŸĦťШÉÑì 

?ċũůċƖŰŸĦťШÉÑìШƚĲƖƻĲƚШċШƓŸƓƨũċƣŔŸŰШĲƕƨŔƻċũĲŰƣШŸŉШΝΣΣЯΜΜΜШċŰĬШĬŔƚĦőċƖŊĲƚШƣŸШƣőĲШÅŔƻĲƖШ9ũǃĬĲЮШ
?ċũůċƖŰŸĦťШÉÑìШőċƚШċŰШŔŰũĲƣШŸƻĲƖǰŸƽШċŰĬШċШƚƣŸƖůШƣċŰťШŸƻĲƖǰŸƽЮШ 

ĦĦŸƖĬŔŰŊШƣŸШ?ċũůċƖŰŸĦťќƚШũŔĦĲŰĦĲЯШŔŰШŸƖĬĲƖШƣŸШĤĲШĦŸůƓũŔċŰƣЯШƚƓŔũũƚШċƣШƣőĲШŔŰũĲƣШƚőŸƨũĬШŸŰũǃШĦŸŰƚŔƚƣШŸŉШ
ǰŸƽƚШŔŰШĲǂĦĲƚƚШŸŉШΝΜЯΠΝΤШũоƚШċŰĬШƚƓŔũũƚШċƣШƣőĲШƚƣŸƖůШƣċŰťШƚőŸƨũĬШĦŸрŸĦĦƨƖШƽŔƣőШǰŸƽƚШŔŰШĲǂĦĲƚƚШŸŉШƣőĲШƓċƚƚШ
ŉŸƖƽċƖĬШƖċƣĲШŸŉШΡЯΞΜΥШũоƚШċƣШƣőĲШŔŰũĲƣШƚĲƽĲƖЮШì ÉÂШőċƚШŔŰƣĲƖƓƖĲƣĲĬШƣőĲШũċƚƣШĦŸŰĬŔƣŔŸŰШƣŸШůĲċŰШƣőċƣШŉŸƖШċШ
ƚƣŸƖůШƣċŰťШƚƓŔũũШƣŸШĤĲШĦŸůƓũŔċŰƣЯШƣőĲШÂ[[ШƖċƣĲШċƣШƣőĲШŔŰũĲƣШƽĲŔƖШƚőŸƨũĬШĤĲШċƣШũĲċƚƣШΡЯΞΜΥШũоƚШƣőƖŸƨŊőŸƨƣШƣőĲШ
ƚƓŔũũЮ 

ÑċĤũĲШΟШĦŸŰƣċŔŰƚШƣőĲШċŰŰƨċũШƚƓŔũũШƚƨůůċƖǃШĬċƣċШŉŸƖШ?ċũůċƖŰŸĦťШÉÑìЮШì ÉÂШĬŸĲƚШŰŸƣШťŰŸƽШƽőǃШĬċƣċШŔƚШ
ŰŸƣШċƻċŔũċĤũĲШŉŸƖШůŸƖĲШƣőċŰШΡΜӖШŸŉШƣőĲШĲŰƣƖŔĲƚЮ 

Ñ 7xEШΟаШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШƚƓŔũũШĬċƣċШŉŸƖШ?ċũůċƖŰŸĦťШÉÑìШΞΜΝΥШƣŸШΞΜΞΠ 
?ċũůċƖŰŸĦťШÉÑìШƚƓŔũũШĬċƣċ ΞΜΝΥ ΞΜΝΦ ΞΜΞΜ ΞΜΞΝ ΞΜΞΞ ΞΜΞΟ ΞΜΞΠ 
ÉEÂ ШĦŸůƓũŔċŰĦĲШċƚƚĲƚƚůĲŰƣ ÂŸŸƖ EǂĦĲũũĲŰƣ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ 

fŰũĲƣШыőƖƚь  ŸШĬċƣċ  ŸШĬċƣċ ΡΠΤ  ŸШĬċƣċ ΞΟΜ  ŸШĬċƣċ ΟΣ 
ÉÉ§ШыőƖƚь ΝΟΡ ΟΝΟ ΦΦΡ ΡΟΤ ΝЯΟΜΟ  ŸШĬċƣċ ΞΡΡ 
fŰũĲƣШыůĲŊċũŔƣƖĲƚь  ŸШĬċƣċ  ŸШĬċƣċ ΟЯΡΝΞ  ŸШĬċƣċ ΝЯΝΣΡ  ŸШĬċƣċ ΤΥ 
ÉÉ§ШыůĲŊċũŔƣƖĲƚь ΠΟΤ ΝЯΞΝΤ ΟЯΤΠΝ ΞЯΡΤΤ ΣЯΥΠΠ  ŸШĬċƣċ ΦΜΡ 

 
ΞΜΝΥ 
ÉĦŸƣƣŔƚőШìċƣĲƖШƓƖŸƻŔĬĲĬШċШǯũĲШũċĤĲũũĲĬШ[[ÑЮё[ũŸƽЮƣŸЮ[ƨũũЮÑƖĲċƣůĲŰƣђШĤƨƣШĬċƣċШƽŔƣőŔŰШƽĲƖĲШũċĤĲũũĲĬШÑŸƣċũЮ
EǭũƨĲŰƣЮ[ũŸƽЮШì ÉÂШőċƚШƨƚĲĬШƣőĲƚĲШĬċƣċШċƚШŔŉШƣőĲШŔŰƣĲƖŰċũШũċĤĲũũŔŰŊШŔƚШĦŸƖƖĲĦƣШŔЮĲЮШċƚШĲǭũƨĲŰƣШĬċƣċЮ 

fƣШŔƚШƨŰĦũĲċƖШŔŉШƣőŔƚШůŔƚũċĤĲũũŔŰŊШŸŉШƣőĲШǰŸƽШĬċƣċШŔƚШŔŰШĲƖƖŸƖШŸƖШĬĲũŔĤĲƖċƣĲЮШfƣШĦĲƖƣċŔŰũǃШŸĤŉƨƚĦċƣĲƚШċŰċũǃƚŔƚШ
ƚŔŰĦĲШǰŸƽШƣŸШƣƖĲċƣůĲŰƣШċŰĬШĲǭũƨĲŰƣШċƖĲШůĲċƚƨƖĲĬШċƣШŸƓƓŸƚŔƣĲШĲŰĬƚШŸŉШƣőĲШƣƖĲċƣůĲŰƣШƓƖŸĦĲƚƚШċŰĬШŔƣШŔƚШƣőĲШ
ŉŸƖůĲƖШƣőċƣШŔƚШƣǃƓŔĦċũũǃШƚƨĤŢĲĦƣШƣŸШƓĲƖůŔƣШŸƖШũŔĦĲŰĦĲШĦŸŰĬŔƣŔŸŰƚЮ 

ШƚĲĦŸŰĬШǯũĲШũċĤĲũũĲĬШ?ċũůċƖŰŸĦťЮΣцΦЮ?ì[Ю[ũŸƽƚЮΥΣΤΫЮё~ċǃц?ĲĦђЮĦŸŰƣċŔŰĲĬШǰŸƽШĬċƣċШċƣШΝрůŔŰШŔŰƣĲƖƻċũƚШ
ƣőċƣШƚőŸƨũĬШĦŸƖƖĲƚƓŸŰĬШƣŸШƣőĲШǰŸƽШƓċƚƚĲĬШŉŸƖƽċƖĬШċƣШƣőĲШƚƣŸƖůШƣċŰťШƽĲŔƖШŔЮĲЮШĦŸƖƖĲƚƓŸŰĬШƣŸШǰŸƽШƣŸШŉƨũũШ
ƣƖĲċƣůĲŰƣШы[[ÑьЮШ 

ШƣőŔƖĬШǯũĲШĲŰƣŔƣũĲĬШ?ċũůċƖŰŸĦťЮΦцΩЮ?ì[Ю[ũŸƽƚЮΥΣΤΫЮё~ċǃц?ĲĦђШŔƚШƓƖĲƚƨůĲĬШƣŸШĬĲǯŰĲШƣőĲШƖċƣĲШċƣШƽőŔĦőШ
ƚĲƽċŊĲШŔƚШƓċƚƚĲĬШŸŰШċƣШƣőĲШŔŰũĲƣШƽĲŔƖШĤƨƣШŔƚШĬŔƻĲƖƣĲĬШċƣШƣőĲШƚƣŸƖůШƣċŰťШƽĲŔƖЮШÑőŔƚШƽŸƨũĬШůĲċŰШƣőċƣШƣőĲШƚƨůШ
ŸŉШƣőĲШΜрΟШ?ì[ШċŰĬШΟрΣШ?ì[ШǰŸƽƚШĦŸƖƖĲƚƓŸŰĬƚШƣŸШƣőĲШƓċƚƚĲĬШŉŸƖƽċƖĬШǰŸƽШыÂ[[ьШċƣШƣőĲШŔŰũĲƣШƽĲŔƖШŸƖШљŔŰũĲƣШ
ƚĲƽĲƖњЯШƣőĲШǰŸƽШƚƨĤŢĲĦƣШƣŸШũŔĦĲŰĦĲШĦŸŰĬŔƣŔŸŰƚШĬƨƖŔŰŊШƚƓŔũũƚЮШ 

?ĲƣċŔũĲĬШƚƓŔũũШĲƻĲŰƣШĬċƣċШŸŰШÉĦŸƣƣŔƚőШìċƣĲƖќƚШƽĲĤƚŔƣĲШŉŸƖШΞΜΝΥШƽċƚШůċĬĲШċƻċŔũċĤũĲШŉŸƖШƣőĲШƚƣŸƖůШƣċŰťШ
ŸƻĲƖǰŸƽШĤƨƣШŰŸƣШŉŸƖШƣőĲШŔŰũĲƣШŸƻĲƖǰŸƽЮ 

ÑőĲШΞΜΝΥШċŰŰƨċũШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШ?ċũůċƖŰŸĦťШÉÑìШŔƚШƚőŸƽŰШŔŰШ[ŔŊЮШΦЮ 

 
 
 
 



 
 
 
 

ΝΡ 
 

 
[ŔŊƨƖĲШΦаШΞΜΝΥШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШ?ċũůċƖŰŸĦťШÉÑì 

ì ÉÂШŔĬĲŰƣŔǯĲĬШċƣШũĲċƚƣШΥШĬċǃƚШƽŔƣőШũŔťĲũǃШŔũũĲŊċũШљĲċƖũǃњШƚƣŸƖůШƣċŰťШƚƓŔũũƚШŸŉШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШы[ŔŊЮШΝΜьЮ 
 

 

 
[ŔŊƨƖĲШΝΜаШì ÉÂќƚШċŰċũǃƚŔƚШƚƨŊŊĲƚƣƚШƣőĲƖĲШċƖĲШƓŸƣĲŰƣŔċũũǃШΥШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƣŸƖůШƣċŰťШƚƓŔũũƚШċƣШ?ċũůċƖŰŸĦťШ

ÉÑìШŔŰШΞΜΝΥШыsƨŰШΞΜбШ ƨŊШΞΞрΞΟбШ§ĦƣШΝΟбШ ŸƻШΞΦрΟΜбШ?ĲĦШΤЯΝΡь 
 
 



 
 
 
 

ΝΣ 
 

ΞΜΝΦ 
ÑőĲШΞΜΝΦШǰŸƽШĬċƣċШƓƖŸƻŔĬĲĬШĤǃШÉĦŸƣƣŔƚőШìċƣĲƖШŔŰĦũƨĬĲĬШċШǯũĲШũċĤĲũũĲĬШ?ċũůċƖŰŸĦťЮfŰǰƨĲŰƣЮ҂ЮEǭũƨĲŰƣЮ
[ũŸƽƚЮΥΣΤάШĤƨƣШŔƣШĦŸŰƣċŔŰĲĬШŸŰũǃШċƻĲƖċŊĲШĬċŔũǃШǰŸƽƚШċŰĬШŰŸƣШΝΡрůŔŰШŔŰƣĲƖƻċũШĬċƣċЮШ 

ƚШƽŔƣőШΞΜΝΥЯШƣőĲƖĲШƽċƚШċШǯũĲШũċĤĲũũĲĬШ?ċũůċƖŰŸĦťЮ[[ÑЮ[ũŸƽƚЮΥΣΤάШĤƨƣШŔƣШĦŸŰƣċŔŰĲĬШΝΡрůŔŰШǰŸƽШĬċƣċШŔŰШċШ
ĦŸũƨůŰШƣőċƣШƽċƚШĦũĲċƖũǃШũċĤĲũũĲĬШÑŸƣċũЮEǭũƨĲŰƣЮ[ũŸƽЮШÑőĲШĬċŔũǃШċƻĲƖċŊĲШǯŊƨƖĲƚШŉŸƖШƣőŔƚШΝΡрůŔŰШĬċƣċШ
ůċƣĦőĲĬШƣőĲШĬċŔũǃШĲǭũƨĲŰƣШǰŸƽШƻċũƨĲƚШƓƖŸƻŔĬĲĬШŔŰШƣőĲШƚƨůůċƖǃШĬċƣċǯũĲШ?ċũůċƖŰŸĦťЮfŰǰƨĲŰƣЮ҂ЮEǭũƨĲŰƣЮ
[ũŸƽƚЮΥΣΤάдЮÉŸШŔƣШċƓƓĲċƖƚШƣőċƣШì ÉÂШŔƚШĦŸƖƖĲĦƣШŔŰШċƚƚƨůŔŰŊШƣőĲШĬċƣċǯũĲШũċĤĲũũĲĬШċƚШ[[ÑШŔƚШůŔƚũċĤĲũĲĬШċŰĬШ
ċĦƣƨċũũǃШĦŸŰƣċŔŰƚШƣƖĲċƣĲĬШĲǭũƨĲŰƣШĬċƣċЮШ ŸШŸƣőĲƖШƓŸƣĲŰƣŔċũШ[[ÑШĬċƣċШƽċƚШƓƖŸƻŔĬĲĬЮ 

 
[ŔŊƨƖĲШΝΜаШΞΜΝΦШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШ?ċũůċƖŰŸĦťШÉÑì 

ΞΜΞΜ 
ƚШƽŔƣőШƓƖĲƻŔŸƨƚШǃĲċƖƚЯШƣőĲШΞΜΞΜШĬċƣċШƓƖŸƻŔĬĲĬШĤǃШÉĦŸƣƣŔƚőШìċƣĲƖШŔŰĦũƨĬĲĬШċШƚŔůŔũċƖũǃШŰċůĲĬШǯũĲШ?ċũůċƖŰŸĦťЮ

[[ÑЮ[ũŸƽƚЮΥΣΥΣЮШìŔƣőŔŰЯШƣőĲШΝΡрůŔŰШǰŸƽШĬċƣċШƽċƚШƚĲƣШŸƨƣШŔŰШƣőĲШƚċůĲШŉċƚőŔŸŰШċƚШĲċƖũŔĲƖШǃĲċƖƚШĤƨƣШŰŸƽШ
ƣőĲШũċĤĲũШƨƚĲĬШƽċƚШÑŸƣċũЮ[ũŸƽƚЮШÉŸШì ÉÂШċƚƚƨůĲĬШƣőŔƚШċũƚŸШƣŸШĤĲШĲǭũƨĲŰƣШǰŸƽЮ 

ÑőĲШǯũĲШċũƚŸШĦŸŰƣċŔŰĲĬШċШĦőċƖƣШŸŉШƣőĲШÑŸƣċũЮ[ũŸƽƚШĬċƣċШƣőċƣШŔƚШŔƣƚĲũŉШůŔƚũċĤĲũĲĬШ[[ÑЮ[ũŸƽƚЮΥΣΥΣШċŰĬШŔƚШ
ƖĲƓƖŸĬƨĦĲĬШĤĲũŸƽШы[ŔŊЮШΝΝьЮШì ÉÂШĤĲũŔĲƻĲƚШƣőĲШĬċƣċǯũĲШċĦƣƨċũũǃШĦŸŰƣċŔŰƚШǯŰċũШĲǭũƨĲŰƣШǰŸƽШĬċƣċШċƚШŔŰШƣőĲШ
ƓƖĲƻŔŸƨƚШΞШǃĲċƖƚШĤċƚĲĬШŸŰШƣőĲШƚŔůŔũċƖШĦŸũƨůŰċƖШőĲċĬŔŰŊƚШŔŰШƣőĲШƚƓƖĲċĬƚőĲĲƣЮ 

 
[ŔŊƨƖĲШΝΝаШċŰŰƨċũШĦőċƖƣШŔŰĦũƨĬĲĬШŔŰШÉĦŸƣƣŔƚőШìċƣĲƖќƚШĬċƣċǯũĲШ?ċũůċƖŰŸĦťЮ[[ÑЮ[ũŸƽƚЮΥΣΥΣ 



 
 
 
 

ΝΤ 
 

ŰŸƣőĲƖШĬċƣċǯũĲШƓƖŸƻŔĬĲĬЯШ?ċũůċƖŰŸĦťЮΣцΦЮ҂ЮΦцΩЮ?ì[Ю[ũŸƽƚЮΥΣΥΣеШĦŸŰƣċŔŰĲĬШΝШůŔŰШƖĲƚŸũƨƣŔŸŰШǰŸƽШĬċƣċШċƚШŔŰШ
ƚŔůŔũċƖШǯũĲƚШƓƖŸƻŔĬĲĬШŉŸƖШΞΜΝΦЮШÑőĲШċŰŰƨċũШŸƻĲƖƻŔĲƽШŉŸƖШƣőĲШƓċƚƚШŉŸƖƽċƖĬШǰŸƽШыÂ[[ьШċƣШƣőĲШŔŰũĲƣШƽĲŔƖШċŰĬШƣőĲШ
ǰŸƽШƣŸШŉƨũũШƣƖĲċƣůĲŰƣШċƣШƣőĲШƚƣŸƖůШƣċŰťШƽĲŔƖШċƖĲШƚőŸƽŰШŔŰШ[ŔŊƚЮШΝΞШċŰĬШΝΟЮШ 

 
[ŔŊƨƖĲШΝΞаШΞΜΞΜШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШ?ċũůċƖŰŸĦťШÉÑìШƚƨŊŊĲƚƣŔŰŊШċũũШŔŰũĲƣШŸƻĲƖǰŸƽШƚƓŔũũƚШƣŸШĤĲШљĲċƖũǃњШċŰĬШŔũũĲŊċũ 

 
[ŔŊƨƖĲШΝΟаШΞΜΞΜШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШ?ċũůċƖŰŸĦťШÉÑìШƚƨŊŊĲƚƣŔŰŊШċũũШŔŰũĲƣШŸƻĲƖǰŸƽШƚƓŔũũƚШƣŸШĤĲШљĲċƖũǃњШċŰĬШŔũũĲŊċũ 

ÑőĲƚĲШĬċƣċЯШŔŉШĦŸƖƖĲĦƣũǃШŔŰƣĲƖƓƖĲƣĲĬЯШƚƨŊŊĲƚƣШƣőċƣШċũũШŔŰũĲƣШƚƓŔũũƚЯШŸŰШΤΣШĬċǃƚЯШƽĲƖĲШљĲċƖũǃњШċŰĬШőĲŰĦĲШŔũũĲŊċũШ
ĤĲĦċƨƚĲШƣőĲШƓċƚƚШŉŸƖƽċƖĬШǰŸƽШċƣШƣőĲШŔŰũĲƣШыƚƨůШŸŉШΜрΟ?ìŉШċŰĬШΟрΣ?ì[ШǰŸƽƚьШĬƨƖŔŰŊШƣőĲШƚƓŔũũƚШƽċƚШŰŸƣШċĤŸƻĲШ
ƣőĲШƖĲƕƨŔƖĲĬШũŔĦĲŰĦĲШƖċƣĲШŸŉШΝΜЯΠΝΤШũоƚЮШ 

ÉŔůŔũċƖũǃЯШŔŉШƣőĲШĬċƣċШċƖĲШĤĲŔŰŊШĦŸƖƖĲĦƣũǃШŔŰƣĲƖƓƖĲƣĲĬЯШċũũШƚƣŸƖůШƣċŰťШƚƓŔũũƚЯШŸŰШΦΜШĬċǃƚЯШƽĲƖĲШљĲċƖũǃњШċŰĬШőĲŰĦĲШ
ŔũũĲŊċũШĤĲĦċƨƚĲШƣőĲШǰŸƽШƣŸШŉƨũũШƣƖĲċƣůĲŰƣШĤĲǃŸŰĬШƣőĲШƚƣŸƖůШƣċŰťШƽĲŔƖШыΜрΟ?ì[ШǰŸƽьШƽċƚШŰŸƣШċĤŸƻĲШƣőĲШƖĲƕƨŔƖĲĬШ
ũŔĦĲŰĦĲШƖċƣĲШŸŉШΡЯΞΜΥШũоƚЮШÑőŔƚШƽŸƨũĬШůĲċŰШƣőċƣШƣőĲШƻŸũƨůĲШŸŉШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШƚƓŔũũШŉƖŸůШƣőĲШƚƣŸƖůШƣċŰťЯШΟЯΤΠΝШ
ůĲŊċũŔƣƖĲƚШŸƖШΝΡΜШ§ũǃůƓŔĦШÂŸŸũƚќШƽŸƖƣőЯШƽċƚШŔũũĲŊċũũǃШĬŔƚĦőċƖŊĲĬШŉƖŸůШ?ċũůċƖŰŸĦťШÉÑìЮ 

ÉĦŸƣƣŔƚőШìċƣĲƖШƽŔũũШŰĲĲĬШƣŸШĦũċƖŔŉǃШƣőĲШũċĤĲũũŔŰŊШŸŉШƣőĲШĬċƣċШŔŉШƚƨĦőШŔŰƣĲƖƓƖĲƣċƣŔŸŰƚШċƖĲШƣŸШĤĲШĦőċũũĲŰŊĲĬЮ 

ΞΜΞΝ 
ÉĦŸƣƣŔƚőШìċƣĲƖШƓƖŸƻŔĬĲĬШì ÉÂШƽŔƣőШΟШĬċƣċǯũĲƚШũċĤĲũũĲĬШ?ċũůċƖŰŸĦťЮ[[ÑЮ[ũŸƽƚШŉŸũũŸƽĲĬШĤǃШċШĬċƣĲШƖċŰŊĲШƽőŔĦőШ
ĦŸƻĲƖĲĬШƣőƖĲĲШƓĲƖŔŸĬƚШsċŰр[ĲĤШΞΜΞΝЯШ[ĲĤр ƨŊШΞΜΞΝШċŰĬШ ƨŊр?ĲĦШΞΜΞΝЮШEċĦőШŸŉШƣőĲƚĲШƚĲƣШŸƨƣШΝрůŔŰШŔŰƣĲƖƻċũШĬċƣċШ
ŔŰШċШŉŸƖůċƣШŔĬĲŰƣŔĦċũШƣŸШƣőŸƚĲШƽŔƣőШċШƚŔůŔũċƖШŰċůĲШŉŸƖШĲċƖũŔĲƖШǃĲċƖƚЮШfŰƣĲƖŰċũũǃЯШƣőĲШĬċƣċШƽċƚШĦũĲċƖũǃШũċĤĲũũĲĬШċƚШ



 
 
 
 

ΝΥ 
 

ÑŸƣċũЮ[[ÑЮ[ũŸƽШĤƨƣШŢƨĬŊŔŰŊШĤǃШĦŸũƨůŰШũċĤĲũƚЯШì ÉÂШĤĲũŔĲƻĲƚШƣőŔƚШƣŸШĤĲШĲǭũƨĲŰƣШĬċƣċШċƚШŔŰШƣőĲШΞΜΝΥрΞΜΞΜШĬċƣċǯũĲШ
ƽŔƣőШƣőĲШƚŔůŔũċƖШǯũĲŰċůĲЮШŰŸƣőĲƖШǯũĲШ?ċũůċƖŰŸĦťЮfŰũĲƣЮ[ũŸƽƚЮΥΣΥΤШĦŸŰƣċŔŰĲĬШĬċŔũǃШǰŸƽШƖċƣĲƚЮШÑőĲШΞΜΞΝШ
ŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШ?ċũůċƖŰŸĦťШÉÑìШŔƚШƚőŸƽŰШŔŰШ[ŔŊЮШΝΠЮ 

 
[ŔŊƨƖĲШΝΠаШΞΜΞΝШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШ?ċũůċƖŰŸĦťШÉÑì 

 ŸШĬĲƣċŔũĲĬШǰŸƽШĬċƣċШŉŸƖШ ŸƻĲůĤĲƖШċŰĬШ?ĲĦĲůĤĲƖШΞΜΞΝШƽċƚШƓƖŸƻŔĬĲĬШċŰĬШƣőĲƖĲШċƖĲШĦũĲċƖũǃШƚĲƻĲƖċũШƚůċũũĲƖШ
ŊċƓƚШŔŰШĬċƣċШƣőƖŸƨŊőŸƨƣШƣőĲШǃĲċƖШŔŰШ~ċǃЯШÉĲƓƣĲůĤĲƖШċŰĬШ§ĦƣŸĤĲƖЮ 

7ǃШƽŔƣőőŸũĬŔŰŊШůŸƖĲШĬĲƣċŔũĲĬШċŰĬШĦŸůƓũĲƣĲШǰŸƽШĬċƣċЯШÉĦŸƣƣŔƚőШìċƣĲƖШőċƚШŸĤƚƣƖƨĦƣĲĬШì ÉÂќƚШċŰċũǃƚŔƚЮ 

ΞΜΞΞ 

[ŸƖШΞΜΞΞЯШÉĦŸƣƣŔƚőШìċƣĲƖШƓƖŸƻŔĬĲĬШċШǯũĲШŸŉШĬċŔũǃШΟрΣ?ì[ШǰŸƽШĬċƣċШы§ŰцÉŔƣĲЮfŰũĲƣЮ[ũŸƽƚьШċŰĬШċШǯũĲШũċĤĲũĲĬЯШċƚШŔŰШ
ƓƖĲƻŔŸƨƚШǃĲċƖƚЯШ?ċũůċƖŰŸĦťЮ[[ÑЮ[ũŸƽƚЮΥΣΥΥШƽőŔĦőШŸŰĦĲШċŊċŔŰШì ÉÂШŔŰƣĲƖƓƖĲƣĲĬШċƚШǯŰċũШĲǭũƨĲŰƣЮШfŉШŔƣШƽĲƖĲШƣŸШĤĲШ
ŔŰƣĲƖƓƖĲƣĲĬШċƚШǰŸƽШƣŸШƣƖĲċƣůĲŰƣШƣőĲŰШĲƻĲƖǃШƚƓŔũũШƽŸƨũĬШĤĲШљĲċƖũǃњШċŰĬШőĲŰĦĲШŔũũĲŊċũЮШ ŸШŸƣőĲƖШĬċƣċШƽċƚШƓƖŸƻŔĬĲĬШ
ƣőċƣШĦŸƨũĬШĤĲШƨƚĲĬШƣŸШĦőĲĦťШƣőĲШĦŸůƓũŔċŰĦĲШŸŉШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШƚƓŔũũƚЮ 

ÑőĲШΞΜΞΞШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШ?ċũůċƖŰŸĦťШÉÑìШŔƚШƚőŸƽŰШŔŰШ[ŔŊЮШΝΡЮШ ŸƣĲШƣőĲШƚŔǂШůŸŰƣőƚШŸŉШŔŰĦŸƖƖĲĦƣШǰŸƽШĬċƣċШŔŰШ
ƣőĲШũċƣƣĲƖШőċũŉШŸŉШƣőĲШǃĲċƖЮШfŰШEŰŊũċŰĬШċŰĬШìċũĲƚЯШƣőċƣШŔŰШŔƣƚĲũŉШƽŸƨũĬШĤĲШċШƓĲƖůŔƣоũŔĦĲŰĦĲШĤƖĲċĦőЮ 

 
[ŔŊƨƖĲШΝΡаШΞΜΞΝШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШ?ċũůċƖŰŸĦťШÉÑì 

§ŰĦĲШċŊċŔŰЯШÉĦŸƣƣŔƚőШìċƣĲƖШƽŔƣőőĲũĬШƣőĲШĲƚƚĲŰƣŔċũШĬċƣċШŰĲĲĬĲĬШƣŸШĦőĲĦťШũŔĦĲŰĦĲШĦŸůƓũŔċŰĦĲШŸŉШƨŰƣƖĲċƣĲĬШ
ƚĲƽċŊĲШƚƓŔũũƚЮ 



 
 
 
 

ΝΦ 
 

ΟЮΞЮΟ cċůŔũƣŸŰШÉÑì 

cċůŔũƣŸŰШÉÑìШƚĲƖƻĲƚШċШƓŸƓƨũċƣŔŸŰШĲƕƨŔƻċũĲŰƣШŸŉШċĤŸƨƣШΣΜЯΜΜΜШċŰĬШĬŔƚĦőċƖŊĲƚШƣŸШƣőĲШÅŔƻĲƖШ9ũǃĬĲЮШ 

fŰШΞΜΜΡЯШcċůŔũƣŸŰШÉÑìШƨŰĬĲƖƽĲŰƣШůċŢŸƖШŔůƓƖŸƻĲůĲŰƣƚШƽŔƣőШċШĤƨĬŊĲƣШŸŉШұΡůЮШÂƖŔŸƖШƣŸШƣőĲШŸƻĲƖőċƨũЯШƣőĲШĲǂŔƚƣŔŰŊШ
ƚƣŸƖůШƣċŰťƚШőċĬШŰŸƣШĤĲĲŰШƨƚĲĬШŉŸƖШůċŰǃШǃĲċƖƚШĬƨĲШƣŸШƣőĲŔƖШƓŸŸƖШĦŸŰĬŔƣŔŸŰШċŰĬШŔƣƚШŉŸƨƖƣőШƚĲĬŔůĲŰƣċƣŔŸŰШƣċŰťШőċĬШ
ŰŸƣШĤĲĲŰШŔŰШƚĲƖƻŔĦĲШŉŸƖШůċŰǃШǃĲċƖƚШċŰĬШƽċƚШŰŸƣШǯƣШŉŸƖШƨƚĲ6ЮШ ŉƣĲƖШĦŸůƓũĲƣŔŸŰШŸŉШƣőĲШŔůƓƖŸƻĲůĲŰƣƚЯШǰŸƽƚШӂΣ?ì[Ш
ƽĲƖĲШƚĦƖĲĲŰĲĬШĤĲŉŸƖĲШĬŔƚĦőċƖŊĲШƣŸШƣőĲШ9ũǃĬĲЮШ[ũŸƽƚШƣőĲŰШƓċƚƚШŉŸƖƽċƖĬШŉŸƖШǯŰĲШƚĦƖĲĲŰŔŰŊЯШċŉƣĲƖШƽőŔĦőШӂΟ?ì[Ш
ƽċƚШƣƖċŰƚŉĲƖƖĲĬШƣŸШÉƣŸƖůШÑċŰťƚШċŰĬШƖĲƣƨƖŰĲĬШċƨƣŸůċƣŔĦċũũǃШƣŸШƣőĲШƽŸƖťƚШŔŰũĲƣШċŉƣĲƖШċШƚƣŸƖůШĲƻĲŰƣШŸƖШŸƻĲƖǰŸƽĲĬШ
ƣŸШƣőĲШÅŔƻĲƖШ9ũǃĬĲШƽőĲŰШƣőĲШƚƣŸƖůШƣċŰťШƽċƚШŉƨũũдШÑőĲШ[[ÑШыŉƨũũШǰŸƽШƣŸШƣƖĲċƣůĲŰƣьШƖĲĦĲŔƻĲƚШŊƖŔƣШ
ƚĲƣƣũĲůĲŰƣоƖĲůŸƻċũШĤĲŉŸƖĲШƓƖŔůċƖǃШƚĲƣƣũĲůĲŰƣЮШ 
 
ĦĦŸƖĬŔŰŊШƣŸШcċůŔũƣŸŰШÉÑìќƚШũŔĦĲŰĦĲЯШŔŰШŸƖĬĲƖШƣŸШĤĲШĦŸůƓũŔċŰƣЯШƚƓŔũũƚШċƣШƣőĲШŔŰũĲƣШƚőŸƨũĬШŸŰũǃШĦŸŰƚŔƚƣШŸŉШ
ǰŸƽƚШŔŰШĲǂĦĲƚƚШŸŉШΤΜΟШũоƚШċŰĬШƚƓŔũũƚШċƣШƣőĲШƚƣŸƖůШƣċŰťШƚőŸƨũĬШŸŰũǃШŸĦĦƨƖШƽŔƣőШǰŸƽƚШŔŰШĲǂĦĲƚƚШŸŉШƣőĲШǰŸƽШƣŸШ
ŉƨũũШƣƖĲċƣůĲŰƣШŸŉШΠΞΟШũоƚШċƣШƣőĲШƚƣŸƖůШƣċŰťШƽĲŔƖЮШ 

Ñ 7xEШΠаШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШƚƓŔũũШĬċƣċШŉŸƖШcċůŔũƣŸŰШÉÑìШΞΜΝΥШƣŸШΞΜΞΠ 
cċůŔũƣŸŰШÉÑì ΞΜΝΥ ΞΜΝΦ ΞΜΞΜ ΞΜΞΝ ΞΜΞΞ ΞΜΞΟ ΞΜΞΠ 
ÉEÂ ШĦŸůƓũŔċŰĦĲШċƚƚĲƚƚůĲŰƣ ÂŸŸƖ ÂŸŸƖ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ 

fŰũĲƣШƚƓŔũũƚШыőƖƚь ΞΣΤ ΠΞΦ ΝЯΜΠΡ ΡΞΠ ΝΜΝΥ ΡΠΞ ΟΠΟ 
ÉƣŸƖůШƣċŰťШƚƓŔũũƚШыőƖƚь ΝЯΜΣΦ ΝЯΠΥΥ ΝЯΦΤΝ ΞЯΤΝΦ ΦΞΜ ΟΣΡ ΤΦΜ 
fŰũĲƣШƚƓŔũũШƻŸũƨůĲШы~ШũŔƣƖĲƚь ΥΠΟ ΝЯΡΤΣ ΠЯΜΜΠ ΟЯΣΥΞ ΠЯΦΡΣ ΟЯΣΥΞ ΝЯΝΞΣ 
ÉƣŸƖůШƣċŰťШы~ШũŔƣƖĲƚь ΝЯΜΣΣ ΝЯΠΝΝ  ΝЯΣΦΤ ΞЯΝΦΜ ΤΟΥ ΝΣΣ ΡΟΥ 
?ċǃƚШƽŔƣőШŔũũĲŊċũШĲċƖũǃШƚƓŔũũƚ ΦΜ ΝΟΤ ΝΠ ΝΟΜ ΞΝ  ŸШĬċƣċ  ŸШĬċƣċ 

 

 

fŰШΞΜΞΞЯШƣőĲƖĲШċƓƓĲċƖƚШƣŸШőċƻĲШĤĲĲŰШċШĬƖċůċƣŔĦШƖĲĬƨĦƣŔŸŰШŔŰШƣőĲШƣŸƣċũШƚƓŔũũШőŸƨƖƚШŉƖŸůШƣőĲШƚƣŸƖůШƣċŰťШ
ŸƻĲƖǰŸƽШĦŸůƓċƖĲĬШƣŸШΞΜΞΝЮШÑőŔƚШĦŸŔŰĦŔĬĲĬШƽŔƣőШċŰШŔŰĦƖĲċƚĲШŔŰШƣőĲШƻŸũƨůĲШŸŉШƚƓŔũũƚШŉƖŸůШƣőĲШŔŰũĲƣШ
ŸƻĲƖǰŸƽШƽőŔĦőШŸŰũǃШƖĲĦĲŔƻĲƚШŊƖŸƚƚШƚĦƖĲĲŰŔŰŊШĤĲŉŸƖĲШĤĲŔŰŊШĬƨůƓĲĬШƣŸШƣőĲШÅŔƻĲƖШ9ũǃĬĲЮШfŰШŉċĦƣЯШƣőĲШ
ĬĲƣċŔũĲĬШƚƓŔũũШĬċƣċШƚőŸƽƚШƣőċƣШƣőĲШƚƣŸƖůШƣċŰťШůŸŰŔƣŸƖШŸŰũǃШĬĲƣĲĦƣĲĬШƚƓŔũũƚШŉŸƖШƣőĲШǯƖƚƣШΡШůŸŰƣőƚШŸŉШƣőĲШ
ǃĲċƖШċŰĬШĦũĲċƖũǃШůŔƚƚĲĬШůċŰǃШŸƣőĲƖƚШŔŰШƣőĲШƚĲĦŸŰĬШőċũŉШŸŉШƣőĲШǃĲċƖЮШ 

ΞΜΝΥ 

ÑőĲШΞΜΝΥШċŰŰƨċũШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШcċůŔũƣŸŰШÉÑìШŔƚШƚőŸƽŰШŔŰШ[ŔŊЮШеЮШÑőĲШŸŰũǃШĦŸůƓũŔċŰƣШƚƓŔũũŔŰŊШŉƖŸůШƣőĲШ
ƚƣŸƖůШƣċŰťШċƓƓĲċƖƚШƣŸШŸĦĦƨƖШŔŰШsċŰƨċƖǃШċŰĬШ?ĲĦĲůĤĲƖЮШ§ƣőĲƖƽŔƚĲЯШƣőĲƖĲШċƖĲШċĤŸƨƣШΦΜШĬċǃƚШƽŔƣőШŔũũĲŊċũШ
љĲċƖũǃњШƚƓŔũũƚШċƣШƣőĲШƚƣŸƖůШƣċŰťШŸƻĲƖǰŸƽЮ 

 
6ШőƣƣƓƚаооƽċƣĲƖƓƖŸŢĲĦƣƚŸŰũŔŰĲЮĦŸůоƽƓрĦŸŰƣĲŰƣоƨƓũŸċĬƚоĦċƚĲхƚƣƨĬŔĲƚоΞΜΜΤоcċůŔũƣŸŰрÉÑìрΞΜΜΤЮƓĬŉШ 

https://waterprojectsonline.com/wp-content/uploads/case_studies/2007/Hamilton-STW-2007.pdf


 
 
 
 

ΞΜ 
 

 
[ŔŊƨƖĲШеШΞΜΝΥШċŰŰƨċũШŸƻĲƖƻŔĲƽШŉŸƖШcċůŔũƣŸŰШÉÑì 

ΞΜΝΦ 
ÑőĲШΞΜΝΦШċŰŰƨċũШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШcċůŔũƣŸŰШÉÑìШŔƚШƚőŸƽŰШŔŰШ[ŔŊЮШеЮ 

 
[ŔŊƨƖĲШеШΞΜΝΦШċŰŰƨċũШŸƻĲƖƻŔĲƽШŉŸƖШcċůŔũƣŸŰШÉÑì 

ÑőĲШĬċƣċШƚƨŊŊĲƚƣШƣőĲƖĲШƽĲƖĲШċƣШũĲċƚƣШΞΠШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚЮ 
 
fŰШƖĲƚƓŸŰƚĲШƣŸШċŰШ[§fШƖĲƕƨĲƚƣЯШÉEÂ ШƓƖŸƻŔĬĲĬШċШũŔƚƣШŸŉШċũũШƓŸũũƨƣŔŸŰШŔŰĦŔĬĲŰƣƚЮШÑőĲƚĲШŔŰĦũƨĬĲĬШŸŰĲШċƣШ
cċůŔũƣŸŰШÉÑìШƣőċƣШŔƚШƖĲĦŸƖĬĲĬШċƚШŸĦĦƨƖƖŔŰŊШŸŰШ§ĦƣŸĤĲƖШΝΝƣőШΞΜΝΦШƽőĲƖĲШċШƚũƨĬŊĲШőŸũĬŔŰŊШƣċŰťШĤƨƖƚƣШċŰĬШ
ĬŔƚĦőċƖŊĲĬШŔƣƚШĦŸŰƣĲŰƣƚШŸŰШƣŸШƣőĲШƚŔƣĲЮШĦĦŸƖĬŔŰŊШƣŸШÉEÂ ќƚШċĦĦŸƨŰƣЯШƣőĲШƣċŰťШƖĲƓċŔƖĲĬШőċĬШŰŸƣШĤĲĲŰШ
ĦŸůƓũĲƣĲĬШĤǃШƓƖŔũШΣƣőШΞΜΞΜШƽőĲŰШŔƣШƽċƚШƓƨƣШŸŰШőŸũĬШĤǃШŊŸƻĲƖŰůĲŰƣШŊƨŔĬċŰĦĲШŸŰШљŰŸŰШĲƚƚĲŰƣŔċũШ
ĦŸŰƚƣƖƨĦƣŔŸŰШċĦƣŔƻŔƣŔĲƚњЮ 
 
11/10 Burst sludge holding tank. Discharging in to site grounds, No impact to watercourse. Tankers on site to draw down tank, sand bags 

laid to stop any flow going to watercourse, job will be raised for repair of tank. Sludge is entering site drainage & being returned to 
the head of the works. This is causing increased loading to the treatment process & could lead to reduction in FE quality.  

24/10  Sludge holding tank is offline due to burst. Sludge is being held in another smaller holding tank. The sludge is backing up and this 
is affecting ammonia  

01/10 although rising this is well within compliance, lower benchmark is 5. More tankers are scheduled to remove sludge.  
08/11  Awaiting quote from specialist contractor. Sludge being managed through a temporary well. Site currently within license .  
29/11  Specialist engaged. Estimated 4 week lead time to repair the tank. Work around in place and is currently coping. Site is currently 

compliant.   
16/01  Still waiting for sludge tank to be repaired, further issues have been found, tanker removing sludge, no impact.  
13/02  Still waiting for tank to be repaired, tanker removing sludge as required, no impact.  
18/03  Repairs ongoing through MD project. Expected return to service first week in April. 
06/04  Project has been put on hold due to government guidance to stop all non essential construction activities. Project will resume once 

restrictions are lifted. Additional tankering will remain in place to sustain sludge removal. 

fŰШŉċĦƣЯШ[ŔŊЮШеШƚőŸƽƚШċШĬƖċůċƣŔĦШĤƨƣШĤƖŔĲŉШũŸƚƚШŸŉШǰŸƽШƣŸШŉƨũũШƣƖĲċƣůĲŰƣШƣőĲШĬċǃШĤĲŉŸƖĲШƣőĲШƓŸũũƨƣŔŸŰШĲƻĲŰƣШ
ŸŰШ§ĦƣŸĤĲƖШΝΜƣőЮШШ§ŰШƣőĲШĬċǃШŸŉШƣőĲШŔŰĦŔĬĲŰƣЯШƣőĲƖĲШŔƚШċШŉƨƖƣőĲƖШĬƖċůċƣŔĦШũŸƚƚШŸŉШǰŸƽШƣŸШŉƨũũШƣƖĲċƣůĲŰƣШШ



 
 
 
 

ΞΝ 
 

ũċƚƣŔŰŊШŉŸƖШŸƻĲƖШΤΞШőŸƨƖƚЮШ ШƚƣŸƖůШƣċŰťШƚƓŔũũШŔƚШƖĲĦŸƖĬĲĬШŉŸƖШƣőĲШƚĲĦŸŰĬШőċũŉШŸŉШƣőŔƚШ[[ÑШőŔċƣƨƚЮШÉŔůŔũċƖЯШ
ƚƨĬĬĲŰШĬƖŸƓƚШŔŰШ[[ÑШĤĲƣƽĲĲŰШΞШċŰĬШΥШĬċǃƚШŔŰШũĲŰŊƣőШċƖĲШƖĲƓĲċƣĲĬШƨŰƣŔũШƣőĲШĲŰĬШŸŉШƣőĲШǃĲċƖШċŰĬШĦŸŰƣŔŰƨĲШ
ƣŸШƖĲĦƨƖШƨŰƣŔũШsƨŰĲШΞΜΞΜЮШÑőƖŸƨŊőŸƨƣШĲċĦőЯШċŰШŔũũĲŊċũШљĲċƖũǃњШƚƣŸƖůШƣċŰťШƚƓŔũũШŔƚШƖĲĦŸƖĬĲĬЮШ 
 
ÉEÂ ќƚШċĦĦŸƨŰƣШŸŉШƣőĲШĲƻĲŰƣШƖĲŉĲƖƚШƣŸШƣőĲШƚŔƣĲШĤĲŔŰŊШĦŸůƓũŔċŰƣШŸŰШƣőĲШ ŸƻШΥƣőШċŰĬШΞΦƣőЮШÑőŔƚШůƨƚƣШőċƻĲШ
ĤĲĲŰШĦŔƣŔŰŊШĦŸůƓũŔċŰĦĲШƽŔƣőШƖĲƚƓĲĦƣШƣŸШƣƖĲċƣĲĬШĲǭũƨĲŰƣШƚƣċŰĬċƖĬƚШċƚШƣőĲƖĲШƽĲƖĲШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШƻŔċШ
ƣőĲШƚƣŸƖůШƣċŰťШŸƻĲƖǰŸƽШŸŰШ ŸƻĲůĤĲƖШΝΝЯΝΞЯΝΟЯШΞΣШċŰĬШΞΤЮ 
 

 
[ŔŊƨƖĲШаШΞΠШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШċƣШcċůŔũƣŸŰШÉÑìШŔŰШΞΜΝΦШы§ĦƣШΝΜрΝΝЯΝΟрΝΠЯΝΦрΞΜбШ ŸƻШΝΝрΝΞЯШΞΡрΞΤбШ?ĲĦШΦр

ΝΣЯШΝΦрΞΠь 

ΞΜΞΜ 
ÑőĲШΞΜΞΜШċŰŰƨċũШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШcċůŔũƣŸŰШÉÑìШŔƚШƚőŸƽŰШŔŰШ[ŔŊЮШеЮ 

 
[ŔŊƨƖĲШеШΞΜΞΜШċŰŰƨċũШŸƻĲƖƻŔĲƽШŉŸƖШcċůŔũƣŸŰШÉÑì 

ÑőĲШĬċƣċШƚƨŊŊĲƚƣШƣőĲƖĲШƽĲƖĲШċƣШũĲċƚƣШΝΟШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШы[ŔŊШеьЮ 



 
 
 
 

ΞΞ 
 

 

 
[ŔŊƨƖĲШеШΝΠШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШċƣШcċůŔũƣŸŰШÉÑìШŔŰШΞΜΞΜШШ 

ыsċŰШΣрΤЯΞΣрΞΥб[ĲĤШΠрΡбsƨŰШΝΜб ƨŊШΠрΡб?ĲĦШΝΡрΝΥь 
ΞΜΞΝ 
ÑőĲШΞΜΞΝШċŰŰƨċũШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШcċůŔũƣŸŰШÉÑìШŔƚШƚőŸƽŰШŔŰШ[ŔŊЮШеЮ 

 
[ŔŊƨƖĲШеШΞΜΞΝШċŰŰƨċũШŸƻĲƖƻŔĲƽШŉŸƖШcċůŔũƣŸŰШÉÑì 

cċůŔũƣŸŰШƚƓŔũũƚШĦŸůƓũŔċŰƣũǃШŔŰШ~ċǃШΞΜΞΝШы[ŔŊЮШеьЮ 

 
[ŔŊƨƖĲШеШ9ŸůƓũŔċŰƣШƚƓŔũũŔŰŊШŔŰШ~ċǃШΞΜΞΝШċƣШcċůŔũƣŸŰШÉÑì 



 
 
 
 

ΞΟ 
 

7ƨƣЯШƣőĲƖĲШċƖĲШůċŰǃШůŸƖĲШƣőċŰШΝΜΜШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШċƣШcċůŔũƣŸŰШÉÑìШŔŰШΞΜΞΝШы[ŔŊЮШеьЮ 

 

 
[ŔŊƨƖĲШеШΝΜΠШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШċƣШcċůŔũƣŸŰШÉÑìШы[ĲĤШΞΝр~ċƖШΞбШ~ċƖШΥрΞΣбШШÉĲƓƣΝΜрΟΜбШ§ĦƣΝрΠЯШΤрΞΜЯШΞΣр

ΞΥбШ ŸƻШΞΞрΞΣбШ?ĲĦΝрΞΣЯШΟΝь 

 



 
 
 
 

ΞΠ 
 

ΞΜΞΞ 

ÑőĲШΞΜΞΞШċŰŰƨċũШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШcċůŔũƣŸŰШÉÑìШŔƚШƚőŸƽŰШŔŰШ[ŔŊЮШеЮШÑőĲШƚƣŸƖůШƣċŰťШŸƻĲƖǰŸƽШE?~ШĬŸĲƚШ
ŰŸƣШċƓƓĲċƖШƣŸШĬĲƣĲĦƣШċŰǃШƚƓŔũũƚШŉƖŸůШsƨŰĲШŸŰƽċƖĬƚШĬĲƚƓŔƣĲШƣőĲШĦũĲċƖШƖĲŊƨũċƖŔƣǃШŸŉШĦŸŔŰĦŔĬĲŰƣШƚƓŔũũŔŰŊШċƣШ
ĤŸƣőШƣőĲШŔŰũĲƣШċŰĬШƚƣŸƖůШƣċŰťШŸƻĲƖǰŸƽƚШĤĲƣƽĲĲŰШsċŰƨċƖǃШċŰĬШ~ċǃЮ 

 
[ŔŊƨƖĲШеШΞΜΞΞШċŰŰƨċũШŸƻĲƖƻŔĲƽШŉŸƖШcċůŔũƣŸŰШÉÑì 

ÑőĲШĬċƣċШƚƨŊŊĲƚƣШƣőċƣШƣőĲƖĲШƽĲƖĲШΝΠШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШĤĲƣƽĲĲŰШsċŰƨċƖǃШċŰĬШ~ċǃШы[ŔŊШеьЮ 

 

 
[ŔŊƨƖĲШеШΝΠШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШċƣШcċůŔũƣŸŰШÉÑìШыsċŰШΝрΝΝЯШ ƓƖШΡрΣЯШ~ċǃШΝΝь 

ì ÉÂШĤĲũŔĲƻĲƚШƣőċƣШƣőĲШƚƓŔũũШůŸŰŔƣŸƖŔŰŊШĬĲƻŔĦĲШŸŰШƣőĲШƚƣŸƖůШƣċŰťШŸƨƣũĲƣШŉċŔũĲĬШƣŸШĬĲƣĲĦƣШůċŰǃШƚƓŔũũƚШŔŰШƣőĲШ
ƚĲĦŸŰĬШőċũŉШŸŉШΞΜΞΞШƽőĲŰЯШĦũĲċƖũǃЯШƣőĲƖĲШƽċƚШƚŔŊŰŔǯĦċŰƣШƚƓŔũũŔŰŊШĬĲƣĲĦƣĲĬШċƣШƣőĲШŔŰũĲƣШŸƻĲƖǰŸƽЮШfŰĬĲĲĬЯШŔƣШ
ŔƚШƖċƖĲШĤĲƣƽĲĲŰШsċŰƨċƖǃШċŰĬШ~ċǃШƣőċƣШƣőĲШƚƣŸƖůШƣċŰťШŸƻĲƖǰŸƽШŔƚШŔŰċĦƣŔƻĲШƽőĲŰШƣőĲШŔŰũĲƣШŸƻĲƖǰŸƽШŔƚШċĦƣŔƻĲЮШ
[ŸƖШĲǂċůƓũĲЯШŔŰШ§ĦƣŸĤĲƖШΞΜΞΞШы[ŔŊЮШьЯШƣőĲШŔŰũĲƣШŸƻĲƖǰŸƽЯШǰŸƽШƣŸШŉƨũũШƣƖĲċƣůĲŰƣШċŰĬШƖċŔŰŉċũũШĬċƣċШƚƨŊŊĲƚƣШ
ƣőĲƖĲШƽĲƖĲШƚƓŔũũƚШċƣШƣőĲШƚƣŸƖůШƣċŰťШŸƻĲƖǰŸƽШŸŰШċƚШůċŰǃШċƚШΝΡШĬċǃƚЮШì ÉÂШƚƨŊŊĲƚƣƚШƣőċƣШƣőĲШƚƣŸƖůШƣċŰťШ
ċŰŰƨċũШƚƓŔũũŔŰŊШőŸƨƖƚШƚőŸƨũĬШĤĲШŔŰĦƖĲċƚĲĬШĤǃШċƚШůƨĦőШċƚШΠΜΜЮ 



 
 
 
 

ΞΡ 
 

 
[ŔŊƨƖĲШеШÖŰĬĲƣĲĦƣĲĬШƚƓŔũũƚШċƣШcċůŔũƣŸŰШÉÑìШƚƣŸƖůШƣċŰťШŸƻĲƖǰŸƽШŔŰШ§ĦƣќΞΞШыΠрΝΜЯШΝΞЯШΝΠрΝΤЯШΞΜрΞΠЯШΞΣрΞΤь 

 

  



 
 
 
 

ΞΣ 
 

ΟЮΞЮΠ ÂőŔũŔƓƚőŔũũШÉÑì 

ÂőŔũŔƓƚőŔũũШÉÑìШƚĲƖƻĲƚШċШƓŸƓƨũċƣŔŸŰШĲƕƨŔƻċũĲŰƣШŸŉШċĤŸƨƣШΣΤЯΜΜΜШċŰĬШĬŔƚĦőċƖŊĲƚШƣŸШuŔƣƣŸĦőШìċƣĲƖЮШÑőĲШ
ũŔĦĲŰĦĲĬШĦċƓċĦŔƣǃШŉŸƖШǰŸƽШƣŸШŉƨũũШƣƖĲċƣůĲŰƣШůĲċŰƚШƣőċƣШƚƓŔũũƚШŉƖŸůШƣőĲШƚƣŸƖůШƣċŰťШŸƻĲƖǰŸƽШƚőŸƨũĬШŰŸƣШ
ŸĦĦƨƖШĤĲŉŸƖĲШΟΦΥШũоƚШŔƚШĤĲŔŰŊШƓċƚƚĲĬШŉŸƖƽċƖĬШŉŸƖШƣƖĲċƣůĲŰƣШċƣШƣőĲШƚƣŸƖůШƣċŰШƽĲŔƖЮШ 

Ñ 7xEШΡаШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШƚƓŔũũШĬċƣċШŉŸƖШÂőŔũŔƓƚőŔũũШÉÑìШΞΜΝΥШƣŸШΞΜΞΠ 
ÂőŔũŔƓƚőŔũũШÉÑì ΞΜΝΥ ΞΜΝΦ ΞΜΞΜ ΞΜΞΝ ΞΜΞΞ ΞΜΞΟ ΞΜΞΠ 
ÉEÂ ШĦŸůƓũŔċŰĦĲШċƚƚĲƚƚůĲŰƣ ]ŸŸĬ ÂŸŸƖ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ 

fŰũĲƣШƚƓŔũũƚШыőƖƚь ΝЯΟΥΤ ΞЯΜΟΦ ΞЯΜΣΡ ΝЯΠΠΟ ΟЯΡΡΦ ΝЯΝΥΦ ΞЯΜΡΝ 
ÉƣŸƖůШƣċŰťШƚƓŔũũƚШыőƖƚь ΝЯΜΤΜ ΝЯΟΜΥ ΝЯΦΝΞ ΝЯΡΟΦ ΟЯΝΣΝ ΠΠΦ ΝЯΤΞΦ 
fŰũĲƣШƚƓŔũũШƻŸũƨůĲШы~ШũŔƣƖĲƚь ΡΤΠ ΥΡΥ ΦΥΞ ΡΠΣ ΦΤΝ ΡΠΟ ΥΜΝ 
ÉƣŸƖůШƣċŰťШы~ШũŔƣƖĲƚь ΝЯΝΟΤ ΝЯΠΝΞ ΝЯΞΣΣ ΝЯΞΝΜ ΞЯΜΠΜ ΡΜΜ ΝЯΣΡΦ 
?ċǃƚШƽŔƣőШŔũũĲŊċũШĲċƖũǃШƚƣŸƖůШƣċŰťШƚƓŔũũƚ ΞΣ Μ Π Ρ Â?Ä  ŸШĬċƣċ  ŸШĬċƣċ 

 

 

ΞΜΝΥ 

ÑőĲШΞΜΝΥШċŰŰƨċũШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШÂőŔũŔƓƚőŔũũШÉÑìШŔƚШƚőŸƽŰШŔŰШ[ŔŊЮШеЮ 

 
[ŔŊƨƖĲШеШΞΜΝΥШċŰŰƨċũШŸƻĲƖƻŔĲƽШŉŸƖШÂőŔũŔƓƚőŔũũШÉÑì 

ì ÉÂќƚШċŰċũǃƚŔƚШƚƨŊŊĲƚƣƚШƣőĲƖĲШƽĲƖĲШΞΣШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШы[ŔŊЮШеьЮ 

 

 



 
 
 
 

ΞΤ 
 

 

 

 
[ŔŊƨƖĲШеШΞΣШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШċƣШÂőŔũŔƓƚőŔũũШÉÑìШŔŰШΞΜΝΥ 
ы[ĲĤШΝΞрΞΝбШ~ċƖШΠрΦбШ~ċǃШΝΜрΝΝбШsƨŰШΝΣбШƨŊШΞΟЯΞΣрΞΤбШÉĲƓШΤЯΦрΝΝь 

ΞΜΝΦ 

]ĲŰĲƖċũũǃШƚƓĲċťŔŰŊЯШŔŰШΞΜΝΦЯШÂőŔũŔƓƚőċũũШċƓƓĲċƖƚШƣŸШƚƓŔũũШĦŸůƓũŔċŰƣũǃШƽŔƣőШƖĲƚƓĲĦƣШƣŸШǰŸƽШƣŸШŉƨũũШƣƖĲċƣůĲŰƣШ
ы[[ÑьЮШcŸƽĲƻĲƖЯШƣőĲƖĲШċƖĲШŸĦĦċƚŔŸŰċũШƓĲƖŔŸĬƚШƽőĲƖĲШƣőĲШ[[ÑШŔƚШŰŸƣШĦŸůƓũŔċŰƣШĬƨƖŔŰŊШƚƓŔũũƚЮШШfƣШŔƚШĬŔǭŔĦƨũƣШƣŸШ
ƚĲĲШƣőŔƚШŔŰШƣőĲШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШΞΜΝΦШы[ŔŊЮШеьЮ 



 
 
 
 

ΞΥ 
 

 
[ŔŊƨƖĲШеШΞΜΝΦШċŰŰƨċũШŸƻĲƖƻŔĲƽШŉŸƖШÂőŔũŔƓƚőŔũũШÉÑì 

EǂċůƓũĲƚШŸŉШΞΜШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШċƖĲШƚőŸƽŰШŔŰШ[ŔŊЮШеЮ 

 

 

 
[ŔŊƨƖĲШеаШΞΜШĬċǃƚШƽŔƣőШŔũũĲŊċũШƚƣŸƖůШƣċŰťШƚƓŔũũƚШċƣШÂőŔũŔƓƚőŔũũШÉÑìШŔŰШΞΜΝΦ 

ы~ċƖШΣрΝΞбШsƨũШΦрΝΝЯШΞΜрΞΝбШÉĲƓШΟрΣЯШΦрΝΞь 
 
ÉEÂ ШƖĲĦŸƖĬĲĬШċШ9ċƣĲŊŸƖǃШΞШƓŸũũƨƣŔŸŰШĲƻĲŰƣШċƣШÂőŔũŔƓƚőŔũũШÉÑìШŔŰШċШƖĲƓŸƖƣШĬċƣĲĬШÉĲƓƣĲůĤĲƖШΝΦƣőШΞΜΝΦа 
 



 
 
 
 

ΞΦ 
 

19/09 SEPA reporting (via SNL submission received 09/10) that their ecology survey (undertaken on this day) has shown Cat 2 level 

pollution from the short outfall to the Kittoch. NB: Ecology survey actioned following CAS site visit  

10/09.  US sample = "moderate to good water quality, minor pollution & no sewage fungus/SRD". DS sample (50m DS) = "stream bed 

covered in sewage fungus, abundant sewage debris, severe pollution". For these reasons a Cat 2 event has been assigned, 

which they feel has been caused by both poor quality discharges from the storm tanks & premature spills below FFT. Evidence 

of this comes in the form of samples taken at both the inlet overflow and the storm tanks overflow during the CAS inspection  

10/09.  Inlet overflow = BOD 200mg/l, ammonia 13mg/l, & RP 1.12mg/l, Storm tanks overflow = BOD 94mg/l, ammonia 20.2mg/l, & RP 

1.78mg/l. They feel this shows the material held in the storm tanks, was making storm spills more polluting. Premature inlet 

spills also witnessed on site at this time (10/09). NB: EN also issued at this time (10/09) leading to cleaning of storm tanks - see 

EPI 4346 25/09.  

29/10  Ops arranged site visit to outfall, however unable to access on foot, and attempt to locate with drone also failed. Ops also 

report that re-furb/repair works have been undertaken on the fine inlet and roughing screens, to ensure all influent is suitably 

screened.  

01/11  Agreed Cat 2.  

08/11  Work cleaning storm tanks and associated issues confirmed completed (see EPIs 4346 & 4347). Closed. Site averages about 

15 ops events per year, with last Cat 3 EPI history from 2012 (3No relating to FE SPS) and one Cat 3 event since (FFT PLC 

issue).     

 
fƣШƚĲĲůƚШũŔťĲũǃШƣőċƣШƣőĲШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũŔŰŊШŔŰШ~ċƖĦőЯШsƨũǃШċŰĬШÉĲƓƣĲůĤĲƖШΞΜΝΦШĦŸŰƣƖŔĤƨƣĲĬШƣŸШƣőŔƚШ
9ċƣĲŊŸƖǃШΞШƓŸũũƨƣŔŸŰЮШcċĬШÉEÂ ШĤĲĲŰШƓƖŸĦĲƚƚŔŰŊШƣőĲШƚĲƽċŊĲШƣƖĲċƣůĲŰƣШċŰĬШƚƓŔũũШĬċƣċШƖŸƨƣŔŰĲũǃЯШŔƣШƽŸƨũĬШ
őċƻĲШĬĲƣĲĦƣĲĬШƣőĲШљĲċƖũǃњШƚƓŔũũŔŰŊШċŰĬШůŔŊőƣШőċƻĲШĤĲĲŰШċĤũĲШƣŸШŔŰƣĲƖƻĲŰĲШĲċƖũŔĲƖШŔŰШƣőĲШǃĲċƖШċŰĬШċƻŸŔĬШ
ůƨĦőШŸŉШƣőĲШƖĲƚƨũƣŔŰŊШƓŸũũƨƣŔŸŰЮШÉEÂ ШƖĲƓŸƖƣĲĬШƚĲƻĲƖċũШŸƣőĲƖШƓŸũũƨƣŔŸŰШŔŰĦŔĬĲŰƣƚШċƣШÂőŔũŔƓƚőŔũũШÉÑìШŔŰШ
ΞΜΝΦЯШƚŸůĲШĦċƨƚŔŰŊШƚĲƽċŊĲШĬŔƚĦőċƖŊĲƚШƣŸШƣőĲШƖŔƻĲƖШĤƨƣШċũƚŸШƚŸůĲШĬŔƚĦőċƖŊŔŰŊШŸŰШƚŔƣĲЮ 
 
ΞΜΞΜ 
ÑőĲШΞΜΞΜШċŰŰƨċũШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШÂőŔũŔƓƚőŔũũШÉÑìШŔƚШƚőŸƽŰШŔŰШ[ŔŊЮШеЮ 

 

[ŔŊƨƖĲШеШΞΜΞΜШċŰŰƨċũШŸƻĲƖƻŔĲƽШŉŸƖШÂőŔũŔƓƚőŔũũШÉÑì 

EǂċůƓũĲƚШŸŉШŔũũĲŊċũШƚƓŔũũƚШŸŰШΤШĬċǃƚШċƖĲШƚőŸƽŰШŔŰШ[ŔŊЮШеЮ 

 

[ŔŊƨƖĲШеаШΤШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШċƣШÂőŔũŔƓƚőŔũũШÉÑìШŔŰШΞΜΞΜШы~ċƖШΝΡЯΝΥбШ ŸƻШΝΦрΞΟь 

ΞΜΞΝ 



 
 
 
 

ΟΜ 
 

ÑőĲШΞΜΞΝШċŰŰƨċũШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШÂőŔũŔƓƚőŔũũШÉÑìШŔƚШƚőŸƽŰШŔŰШ[ŔŊЮШеЮ 

 
[ŔŊƨƖĲШеШΞΜΞΝШċŰŰƨċũШŸƻĲƖƻŔĲƽШŉŸƖШÂőŔũŔƓƚőŔũũШÉÑì 

ì ÉÂќƚШċŰċũǃƚŔƚШƚƨŊŊĲƚƣƚШƣőĲƖĲШƽĲƖĲШΣШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШċƣШÂőŔũŔƓƚőŔũũШÉÑìШŔŰШΞΜΞΝЮ 

 

 

[ŔŊƨƖĲШеаШΣШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШċƣШÂőŔũŔƓƚőŔũũШÉÑìШŔŰШΞΜΞΝШ 
ы[ĲĤШΦрΝΜбШ~ċƖШΝΝбШ ƓƖШΝΟбШ~ċǃШΝΞбШ?ĲĦШΞΥь 

ΞΜΞΞ 

ÑőĲШΞΜΞΞШċŰŰƨċũШŸƻĲƖƻŔĲƽШĦőċƖƣШŉŸƖШÂőŔũŔƓƚőŔũũШÉÑìШŔƚШƚőŸƽŰШŔŰШ[ŔŊЮШеЮШÑőĲШƚƓŔũũШŔŰƣĲƖƻċũƚШĦŸŰƣŔŰƨĲШƣŸШĤĲШ
ĦũĲċŰũǃШƚĲƓċƖċƣĲĬШċŰĬШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƚĲƽċŊĲШǰŸƽШċŰĬШƖċŔŰŉċũũШĬċƣċШċƣШƣőĲШĤĲŊŔŰŰŔŰŊШŸŉШΞΜΞΞЮ 



 
 
 
 

ΟΝ 
 

 
[ŔŊƨƖĲШеШΞΜΞΞШċŰŰƨċũШŸƻĲƖƻŔĲƽШŉŸƖШÂőŔũŔƓƚőŔũũШÉÑì 

fŰШsċŰƨċƖǃШΞΜΞΞЯШƣőĲШƚƓŔũũŔŰŊШĤĲőċƻŔŸƨƖШŔƚШŔůƓĲĦĦċĤũĲШƽŔƣőШŰŸШљĬƖǃњШŸƖШљĲċƖũǃњШƚƓŔũũƚШƽőŔĦőШċƖĲШĦƖŔƚƓũǃШ
ĬĲǯŰĲĬШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШǰŸƽШċŰĬШƖċŔŰŉċũũШĬċƣċШы[ŔŊЮШеьЮ 

 
[ŔŊƨƖĲШеаШsċŰќΞΞШĬċƣċШŉŸƖШÂőŔũŔƓƚőŔũũШÉÑìШƚőŸƽŔŰŊШŔůƓĲĦĦċĤũĲШƚƓŔũũŔŰŊШċƚШŉċƖШċƚШљĬƖǃњШċŰĬШљĲċƖũǃњШƚƓŔũũŔŰŊШŔƚШ

ĦŸŰĦĲƖŰĲĬ 
 

ƣШƣőĲШĲŰĬШŸŉШ~ċƖĦőШƨŰƣŔũШĲċƖũǃШ~ċǃЯШƣőĲƖĲШŔƚШċШĦőċŰŊĲШŔŰШƣőĲШƖċŔŰŉċũũШĬċƣċЯШƣőĲШĬĲƣĲĦƣĲĬШƚƓŔũũШŔŰƣĲƖƻċũƚШċŰĬШ
ƣőĲШƚĲƽċŊĲШǰŸƽƚЮШÑőĲШƖċŔŰŉċũũШŔƚШƖĲũċƣŔƻĲũǃШũŸƽЯШƣőĲШfŰũĲƣШǰŸƽШċŰĬШ[ũŸƽШƣŸШŉƨũũШƣƖĲċƣůĲŰƣШĦŸŔŰĦŔĬĲШċũůŸƚƣШ
ΝΜΜӖШċŰĬШĤĲőċƻĲШċƚШŔŉШŰŸШƚĲƽċŊĲШőċƚШĤĲĲŰШƚőĲĬШƻŔċШƣőĲШfŰũĲƣШŸƖШÉƣŸƖůШƣċŰťШŸƻĲƖǰŸƽƚЮ 

 
[ŔŊƨƖĲаШŸĬĬЯШƨŰƖĲũŔċĤũĲШĬċƣċШŉŸƖШ~ċƖĦőШċŰĬШ ƓƖŔũШΞΜΞΞШċƣШÂőŔũŔƓƚőŔũũШÉÑì 



 
 
 
 

ΟΞ 
 

fŉШ~ċƖĦőШċŰĬШ ƓƖŔũШċƖĲШŔŊŰŸƖĲĬЯШŔƣШƖĲůŸƻĲƚШΞЯΜΜΜШőŸƨƖƚШŉƖŸůШƣőĲШfŰũĲƣШċŰĬШÉƣŸƖůШÑċŰťШŸƻĲƖǰŸƽШƚƓŔũũШőŸƨƖШШ
ƣŸƣċũƚШċŰĬШì ÉÂќƚШċŰċũǃƚŔƚШƚƨŊŊĲƚƣƚШƣőĲƖĲШƽĲƖĲШŢƨƚƣШΟШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШċƣШƣőĲШƚƣŸƖůШƣċŰťШŔŰШ
ÂőŔũŔƓƚőŔũũШÉÑìШŔŰШΞΜΞΞШы[ŔŊЮШеьЮ 
 

 
[ŔŊƨƖĲШеаШΟШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚШċƣШÂőŔũŔƓƚőŔũũШÉÑìШƚƣŸƖůШƣċŰťШŔŰШΞΜΞΞ 

 

 

  



 
 
 
 

ΟΟ 
 

ΟЮΞЮΡ ÉőŔĲũĬőċũũШÉÑì 

ÉőŔĲũĬőċũũШÉÑìШƚĲƖƻĲƚШċШƓŸƓƨũċƣŔŸŰШŸŉШċŰĬШĬŔƚĦőċƖŊĲƚШƣŸШƣőĲШ9ũǃĬĲШEƚƣƨċƖǃЮ 

Ñ 7xEШΣаШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШƚƓŔũũШĬċƣċШŉŸƖШÉőŔĲũőċũũШÉÑìШΞΜΝΥШƣŸШΞΜΞΠ 
ÉőŔĲũĬőċũũШÉÑì ΞΜΝΥ ΞΜΝΦ ΞΜΞΜ ΞΜΞΝ ΞΜΞΞ ΞΜΞΟ ΞΜΞΠ 
ÉEÂ ШĦŸůƓũŔċŰĦĲШċƚƚĲƚƚůĲŰƣ ]ŸŸĬ ÂŸŸƖ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ  ŸШĬċƣċ 

fŰũĲƣШƚƓŔũũƚШыőƖƚь   р р р р р 
ÉƣŸƖůШƣċŰťШƚƓŔũũƚШыőƖƚь ΥΠΠ ΥΥΡ ΝЯΟΝΟ ΞЯΜΦΟ ΝЯΦΤΜ ΠΞΞ  ŸШĬċƣċ 
fŰũĲƣШƚƓŔũũШƻŸũƨůĲШы~ШũŔƣƖĲƚь   р р р р р 
ÉƣŸƖůШƣċŰťШƻŸũƨůĲШы~ШũŔƣƖĲƚь ΟЯΤΟΞ ΠЯΣΦΤ ΣЯΟΝΦ ΣЯΣΟΥ ΥЯΞΦΣ ΝЯΡΞΤ  ŸШĬċƣċ 
?ċǃƚШƽŔƣőШŔũũĲŊċũШĲċƖũǃШƚƓŔũũƚ        

 

fƣƚШũŔĦĲŰĦĲШƣŸШĬŔƚĦőċƖŊĲШŔŰĦũƨĬĲƚШƣőĲШŉŸũũŸƽŔŰŊШĦŸŰĬŔƣŔŸŰƚШĦŸŰĦĲƖŰŔŰŊШƚƓŔũũƚШŸŉШƨŰƣƖĲċƣĲĬШƚĲƽċŊĲШƻŔċШŔƣƚШ
ƚƣŸƖůШƣċŰťа 

 

ÉĦŸƣƣŔƚőШìċƣĲƖќƚШƖĲƚƓŸŰƚĲШƣŸШƣőĲШƖĲƕƨĲƚƣШŉŸƖШĬċƣċШŉŸƖШÉőŔĲũĬőċũũШÉÑìШƽċƚШċƚШŉŸũũŸƽƚа 

15 minute raw data is not available. This is because the data is downloaded from the RTC already in 

the m3/day total daily volumes. 

ÑőĲШũċĦťШŸŉШƚƨĦőШĬċƣċШƽŸƨũĬШůĲċŰШĦőĲĦťŔŰŊШƓĲƖůŔƣШĦŸůƓũŔċŰĦĲШċŊċŔŰƚƣШƣőĲШĦŸŰĬŔƣŔŸŰШĦŔƣĲĬШċĤŸƻĲШŔƚШ
ŔůƓŸƚƚŔĤũĲЮШÉEÂ ШőċƚШĤĲĲŰШċƚťĲĬШƣŸШĲǂƓũċŔŰШőŸƽШŔƣШőċƚШƨŰĬĲƖƣċťĲŰШƚƨĦőШĦŸůƓũŔċŰĦĲШĦőĲĦťŔŰŊШƚŔŰĦĲШ
ΞΜΝΥЮ 

  



 
 
 
 

ΟΠ 
 

ΟЮΟ ƖĬŸĦőЯШ?ċũĬŸƽŔĲЯШEƖƚťŔŰĲЯШcĲũĲŰƚĤƨƖŊőЯШuŔũůŸƖǃШċŰĬШÑŔŊőŰċĤƖƨċŔĦőШÉÑìƚ 

ΟЮΟЮΝ ƖĬŸĦő 

ƖĬŸĦőШÉÑìШƚĲƖƻĲƚШċШƓŸƓƨũċƣŔŸŰШŸŉШċĤŸƨƣШΠΤЯΜΜΜШċŰĬШĬŔƚĦőċƖŊĲƚШƣŸШƣőĲШ9ũǃĬĲШEƚƣƨċƖǃЮШfƣШőċƚШΟШŸƻĲƖǰŸƽƚаШċШ9É§Ш
ŸŰШƣőĲШǰŸƽШŉƖŸůШcċƻŸĦШÂƨůƓŔŰŊШÉƣċƣŔŸŰЯШċШƚĲƣƣũĲĬШƚƣŸƖůШŸƻĲƖǰŸƽШċŰĬШċŰШĲůĲƖŊĲŰĦǃШŸƻĲƖǰŸƽЮШ 

ÑőĲШ9É§ШĬŔƚĦőċƖŊĲШƚőŸƨũĬШŸŰũǃШĤĲШǰŸƽƚШŔŰШĲǂĦĲƚƚШŸŉШƣőĲШÂ[[ШŸŉШΝΝΜШũоƚШċƣШcċƻŸĦШÉÂÉЮШÑőĲШƚƣŸƖůШƣċŰťШŸƻĲƖǰŸƽШ
ƚőŸƨũĬШŸŰũǃШĦŸŰƚŔƚƣШŸŉШǰŸƽƚШŔŰШĲǂĦĲƚƚШŸŉШƣőĲШÂ[[ШŸŉШΠΞΟШũоƚШċƣШƣőĲШŸƻĲƖǰŸƽШƚƣƖƨĦƣƨƖĲШĬŸƽŰƚƣƖĲċůШŸŉШƣőĲШƓƖŔůċƖǃШ
ƣċŰťƚЮШ 

ÑőĲШEůĲƖŊĲŰĦǃШ§ƻĲƖǰŸƽШыE§ьШƚőŸƨũĬШŸŰũǃШŸƓĲƖċƣĲШƽőĲŰШƣőĲШƚƣŸƖůШƣċŰťШĦċƓċĦŔƣǃШŔƚШŉƨũũǃШƨƣŔũŔƚĲĬШċŰĬШƣőĲШÉÂÉШŔƚШ
ŔŰŸƓĲƖċƣŔƻĲШĬƨĲШƣŸШƓŸƽĲƖШŉċŔũƨƖĲбШƖŔƚŔŰŊШůċŔŰШŉċŔũƨƖĲбШċШĬŸƽŰƚƣƖĲċůШĤũŸĦťċŊĲШŰŸƣШĬƨĲШƣŸШŸƓĲƖċƣŸƖШċĦƣШċŰĬШŰŸШ
ċũƣĲƖŰċƣŔƻĲШĤƨƣШƣŸШĬŔƚĦőċƖŊĲЮ 

ΞΜΝΥ 

ÑőĲШΞΜΝΥШċŰŰƨċũШŸƻĲƖƻŔĲƽШĦőċƖƣШŔƚШƚőŸƽŰШŔŰШ[ŔŊЮШеЮШ 

 



 
 
 
 

ΟΡ 
 

 

ΥШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚ 

ΞΜΝΦ 



 
 
 
 

ΟΣ 
 

 

 

ΦШĬċǃƚШƽŔƣőШŔũũĲŊċũШĲċƖũǃШƚƓŔũũƚЮ 

 

ΞΜΞΜ 

 



 
 
 
 

ΟΤ 
 

 

 

 

 

 

 

ΝΟШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚЮ 

 

ΞΜΞΝ 



 
 
 
 

ΟΥ 
 

 

 

 

 

 

ΝΣШĬċǃƚШƽŔƣőШŔũũĲŊċũШљĲċƖũǃњШƚƓŔũũƚЮ 

 


