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 Marine litter: problems and recommendations. 
Marine Litter is a significant problem across the world today .Although much of the litter does not originate in the ocean, there is concern about the type of waste ending up as marine litter. The litter has significant impact upon sea dwelling animals and birds; due to the actions of the waves and currents in the oceans, many items are broken down into micro particles (called mermaid tears or nurdles)

(A)The Route by which Plastics end up in the ocean 
There appears to be many routes by which plastics enters ocean areas .According to Surfers Against Sewage plastics penetrate  ocean areas via landfill sites which are not managed properly. In addition drainage systems and   industry spills, with Litter being disposed of on the beach itself; detrimental effects. (Surfers against sewage 2014). Greenpeace point out that plastic products are moved through ocean currents. (Greenpeace 2017). Steele describes how currents are “great oceanic rivers shifting up to 50 million tonnes of water per second" Steele (2006). Kerrigan adds currents are propelled by winds, these winds and currents disseminate vast areas Kerrigan (2007). In addition, Rivers are a transportation by which litter ends up in ocean waters. This is referred to as ‘riverine litter’ and this includes public disposal, industry, landfill or sewage. Using the non EU countries as an example it is estimated 750 rivers carriage litter to ocean waters. (Gonzalez et al, 2016).  (Liberatore 2017) points out that the Yangtze River is the largest contributor to this problem with 727 million Pieces of plastics flowing into the East China Sea. The second contributor being The Ganges. (Appendix B&C )   
Liberatore refers to  research from the Ocean Clean-up project  who estimate that two thirds of litter flows  from 20 contaminated rivers ,which covers 67 per cent a global total . Plastics are reported to be the highest source of items located in rivers, riverside and beaches. (William and Simmons,1997 cited in Rech et al, 2014).  Manufacturing plays a part in this debate .The Automotive, Food, Health businesses contribute to plastic production (Statista,2018) . It is not hard to see how marine litter accumulates in ocean areas. The weather, currents and rivers all transport litter to vast areas. Inappropriate disposal, manufacturing, landfill, sewage and drainage systems contribute to this problem. It was revealed in ‘Our Blue Planet '(2017) that 8 million tons of litter ends up in the ocean with plastic observed in remote areas such as Arctic waters. An increasing concern, however not everyone perceives plastics to be an issue.  It is not considered important; out of view.( Appendix A)
What are plastic products? 
Plastic products can be found everywhere in the world in virtually every establishment  including manufacturing and has  a myriad of uses , from  household items to food packaging examples  drinking straws, Cups, Food, cutlery and dry cleaning bags . For the purpose of this report, single use carrier bags and drinks bottles have been given as an example .The Department for Environment Food &Rural Affairs (DEFRA) suggested that in 2013, 7.4 billion carrier bags were given to consumers in the UK, that equals 133 bags for every person a charge of 5 pence was applied .DEFRA acted on this stating they were committed to bring this number down. (DEFRA, 2017).  These figures depict the use of bags in the UK, on a global scale this would be immense .The issue with plastic is the time it takes for products to decay .Evans illustrates that takes 450 years just for one bottle to degrade. (Evans ,2017). The endurance of Plastic materials therefore impend the environment. 
One of the largest producers of plastic bottles are Coca Cola. Coca Cola web page state their products are 100 per cent recyclable and add “in theory all of it should be recycled and none of it should become litter “.Coca Cola are aware that their bottles are ending up as litter, they plan to deter this from happening by introducing new sustainable packaging. (Coca Cola 2019). Time will tell if Coca Cola have taken into account feedback and pressure from Organisations. An increasing concern is of micro plastics. This type of plastic is made from Polyethylene, which can be found in beauty products such as toothpaste and creams. The particles are so small they pass through water filtration system and into the sea; damage wildlife.  Micro beads are a kind of micro plastics .According to the National Ocean service Micro beads were being used in beauty products 5o years ago, during this period no information was available on the effects of these products, it could be argued that pollution from micro beads started fifty years ago. (National Ocean Service 2018)

(B) Significant areas of accumulation of marine litter 
Choo speaks of Captain Charles Moore who in 1997 discovered the Great Pacific Garbage Patch. Choo points out the gyre according to some reports is twice the size of the United States, although Choo acknowledges that reports cannot accurately measure the Gyre. (Choo,2011) .Not only does marine litter gather in gyres like this, the seashore is also affected .Using Indonesia and Bali as an example, Bali’s Kuta beach in particular has been affected by Marine Pollution with a 100 tons of rubbish being removed on a daily basis. Robinson reported in her article that officials have declared a "Garbage Emergency” along a 3.9 mile stretch of coastline with beaches including Kuta, Jimbaran and Seminyak . 700 cleaners and 35 trucks are being deployed to tackle this problem (Robinson, 2017). It is important to remember that Indonesia is second to China in producing plastic products. Indonesia is reported as producing 1.29 million metric tons of plastic. Natural gas is piped from fields in Indonesia to its countries refinery, where after mixing with crude oil and other chemicals pellets are produced, these pellets then make plastic bags.  (Chung et al ,2017) .However  according to  Robinson litter  from nearby homes  are not contributing to this problem , the monsoon rains and winds  have been blamed  in brining garbage  up in the flotsam .(Robinson,2017) 
The effects of plastics have also been observed on the sea floor, an example The Mediterranean areas. A survey conducted of the sea bed for benthic fauna recovered 277 waste items, 36 per cent being plastics. Galil et al(1995)  .This ecological zone (sea bed) occupies approximately one third of the Atlantic and Indian oceans and 75 per cent of the Pacific Ocean .Allaby and Park (2013)  .Indeed a vast area ,with litter visible at eye level . The likelihood of plastics on the sea bed will have increased with time, it could be argued was evident long before. Recently China placed a ban on countries importing plastic to their country, Britain ships around 500, 000 tonnes of plastic a year to China. Local authorities will need to rethink how they dispose of plastic products. Bodkins article suggest an increase could be seen in landfill space or incineration .However the ban could see an increase in Reuse of materials or find alternative materials to plastic production.  It is too early to say whether there will be negative or positive outcomes to this. Bodkin,H(2018).

(C) The most significant problems posed by this litter
[bookmark: _GoBack]An estimated 12.7 million tons of plastic culminates in ocean environments each year resulting in damage to wildlife .Greenpeace highlight “Big Pieces of plastic are choking and entangling turtles and seabirds and tiny Pieces are clogging the stomachs of creatures who mistake it for food  ...” (Green peace 2017) Evans in his article describes how marine life ingest plastic, with a significant amount sinking to the sea bed. (Evans 2017).   Scenes from’ Our Blue Planet' (2017 ) highlighted the plight of  the Albatross .Deceased  birds were found  with plastic items in their stomachs with one birds stomach ruptured by a plastic toothpick.  Horton goes on to say that plastic pellets ( nurdles ) have been found in 15 per cent of Puffins. Although plastic was not blamed for the Puffins deaths, the ability to digest the food with the pellets in its stomach has contributed to the loss. (Hortan,J 2017) . 'Our Blue Planet’ (2017) highlighted that micro plastics, when broken down mix with other toxins in the water. Smaller fish then digest these, followed by larger mammals (in this case, Dolphins) hence toxins contaminate the female dolphins milk .This illustrates a growing concern that plastics will enter the human food chain via fish. According to Rawlinson ,the Environment Secretary Michael Gove was quoted as being “Haunted" by scenes highlighted during the Blue Planet TV series in which viewers observed marine life ingesting plastic products and being tangled up in plastic nets. (Rawlinson K ,2017)
Another view point offered by Clark is that tourism can cause environmental damage to the coast line. Clark continues by saying as a result of tourism, there are reductions in Biodiversity, resource depletion and social upset.  Many people visit coastlines across the world, this tourism has" ruined countless miles of beaches..."Clark, (1998, p.20). However Saayman&Saayman(2017)cites the work of  Windom (1992) that the greatest impact of pollution is the loss of revenue to the area and not on marine organisms. Tourism could enhance awareness of natural habitats, 2018 will see Wales celebrate Year of the sea. A booklet has been produced for Welsh business who wish to support this campaign via activities. Even though the aim is to promote tourism by attracting visitors to coastline, the end results  could raise awareness of  plastic pollution  .Indeed page 23 notes  activities supporting conservation , an  example  marine litter picks .(Visit Wales 2017)

 (D) Recommendations for solving this problem
As pointed out in section A carrier bags/bottles   are still being produced. The scheme so far appears to have been a success with an 80 per cent drop in England. However retailers are still selling bags. DEFRA estimated that in the next ten years there will a £60 million saving in litter clean-up costs. (DEFRA, 2017) .It is important to remember though that this data was produced in 2013. Presently these figures will have decreased yet plastics is still a growing concern and is increasing .The price of bags has increased to 10 pence consumers are still purchasing them.  Greenpeace are calling “on cooperation’s to act to reduce their plastic footprint and stop producing plastic packaging “(GreenPeace,2017). Education could be a solution to this problem ie(educating consumers on the effects of using bags). Another view point would be that retailers could use alternative forms of packaging on products which could be recyclable such as paper or cloth bags.  In addition carrier bags made from vegetable materials like corn starch or potatoes could be a solution to this problem. These bags would be reusable and degrade naturally (UN Environment 2017).
Return Plastic bottles schemes may be a solution to the problem of littering, such schemes are already in place in Denmark and South Australia. According to UK government figures 90% per cent of Deposit marked bottles were returned to recycling facilities in Denmark and 80%per cent in Australia .Following the success of Blue Planet 11 Michael Gove is planning to introduce a refund service on plastic drinks bottles. (Government UK 2017). It does appear that initiatives to recycle or return bottles would encourage the public to partake and have ownership of their recycling. At this time the British public receive no remuneration to recycle, Council authorities profit from the recycling in which householders put out, this appears an unjust system.
As demonstrated in 'our Blue Planet '(2017) mentoring schemes could be the answer to support the plight of wildlife. One fishing village in Trinidad has launched such a scheme. The project increases awareness of marine wildlife protection. The community gathers together to educate younger members and employs local guides to patrol beach areas.  Additionally an increase of Beach and Coastal schools, aim to support children's hands on learning through natural activities. These settings  raise awareness of coastal areas, dune systems, tidal patterns and habitats such as Rock Pools, such activities would have a supporting effect on conservation and increase   awareness of aquatic wildlife. Coastal Schools are appearing all over the United Kingdom. If the next generation are to succeed and further conservation efforts these settings are ideal to impart hands on knowledge to the younger generation. (Archimedes Earth 2017)
It appears local organisations encourage community litter picks along beach fronts, an example being Keep Wales Tidy (a charity group.) The group run volunteering programmes, education in schools and Policy and research .According to figures the group have   disposed of 9.500 tonnes of litter from the Welsh environment and supported 60 beaches, marina and boats to gain the International Blue Flag award. (Keep Wales Tidy2017). If human beings were responsible for disposing of their own waste groups like this would not be needed .However, it appears without these groups support, there could be an increase in littered beach environments.
On a global scale The United Nations recently held the 2017 environment summit at Nairobi. The conference observed 2,5 million pledges  towards a pollution  free planet 4,000 heads  of state  including ministers, celebrities , UN officials , activists and many more   attended the conference .The UN state that "if all commitments are met 1.49 billion people will breathe clean air , one third of  the world’s coastline will be clean...."(UN Environment, 2017)  .In a move to address pollution including marine litter and micro plastics Members of the  conference  passed 13 non-binding resolutions .It appears that governments can  address the plight of marine pollution, however is this dependent on capital and schedule?  (United Nations 2017 )  
2018 will see Britain announce a new environment plan ‘A Green Future: Our 25 year plan to improve the environment’ ( Rawlinson K, 2017) . Michal Gove has asked the Natural Capital Committee NCC to contribute to the plan by advising and focusing on areas of natural capital this includes oceans. (Government UK 2017).  The dictionary describes Natural capital as “The stock of natural resources and environmental assets within an area, country or the world which include water, soil, air plants, animals, and minerals”  Allaby and Park (2013) . Winpenny suggests that” water is in universal use yet it is consistently under-priced” Winpenny(1994,p.15). This quote refers to the economic value of water for consumption,). As oceans are an integral part of lives, could they not be of economic value?   
Some communities rely on food from the ocean and some cultures make their home on water,   an example Cape Verdi’s Maio  island  where fishing is part of  daily life , Wilson(2015,pp.15) adds.".For most fishing is a way of life, a vital source of income  and the sea bed  their breadbasket “   Concurring with this sentiment  (Unsworth et al ,2013 )suggests that “all humanity depend on Earths ecosystem and it associated services", these services include food, water and raw materials. The future of the aquatic world surely relies on every one to make positive impacts and discard of litter appropriately, however better still for industry to look at producing alternatives to plastic products with an aim to eradicate plastic production
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
In conclusion the report listed examples of plastic products .These include:  cups, bottles and food packaging. Plastic is being used worldwide in homes and industry. Products enter the ocean via landfill sites, drainage systems and are carried by the ocean currents and winds. In addition rivers are a passage way for litter. This referred to as riverine litter. Riverine litter is that which is disposed of inappropriately, by sewage or landfill litter.  Two major rivers contribute to plastic pollution these are The Ganges and the Yangtze rivers. The report looked at how plastic products affect the world oceans and its aquatic inhabitants by accumulating in specific areas such as gyres, coastline and on the sea bed. Wildlife mistake plastic for food. In addition, wildlife can get entangled in plastic products .lastly, the report looked at  various solutions and recommendations   i.e. looking at alternative packaging than plastic, mentoring/ education schemes and litter picks. . China recently placed a ban on countries importing plastic to them. This could see litter ending up in landfill or incinerated. At government level the UN conference in Nairobi saw countries declaring their support to address the future of the oceans. Another view point was offered that tourism could support  awareness of marine litter  ,even though it can have  negative effects  on the environment , The future of the  world’s ocean  is in everybody's  hands .
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A. Blue Planet DVD Set – Our Blue Planet Episode
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 B .Map of the Ganges River – Ref Encyclopaedia Britannica 2012
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C .Map of the Yangtze River – Ref Encyclopaedia Britannica 2012


Link to Year of the Sea in Wales   https://businesswales.gov.wales/zones/tourism/YoS2018
Links to Keep Wales Tidy Charity Group    https://www.keepwalestidy.cymru/
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