GREAT STOUR PROJECT


River Pollution





Pollution has been described as:


                           “a resource in the wrong place”





�Consider some of the useful substances listed below. List 1 contains elements or compounds essential for life, but, in high concentrations in a river, they become a nuisance or a danger.


























�List 2 contains heavy metals and other elements or compounds, valuable in the right place and at the right time, but dissolved in river water, undesirable, toxic or even carcinogenic.



































�It is the task of the Environment Agency (EA) to monitor our rivers and identify these polluting substances.

















The EA is the watchdog maintaining a close eye on anything in the river catchment that could endanger the health of the river.  Water quality is continually monitored, and any random incidents of accidental spillage or deliberate pollution are rapidly detected and acted on;  successful court prosecutions against illegal polluters are brought by the EA.


How successful is the EA in keeping our local river, the Great Stour, pollution-free?


Of the total river length (255km), this study focuses on the middle section, a short but significant 12 km stretch between Chartham and Westbere.  It is here that the Great Stour passes through Canterbury. How clean is the river?  We are fortunate that the Environment Agency has monitored it in detail at 5 points here, both above and below the city. We shall be using EA data later in this investigation to analyse the river’s quality in detail. 


These then are some of the research questions we shall be exploring:


What effect does a large urban area like Canterbury have on water quality in the river?


What are the potential water pollution risks in and around Canterbury?


How serious in fact is river pollution locally?


How much damage does a sewage treatment  works do to a river?


Our starting point is to look at the course of the river as it journeys north-eastwards from Chartham, via Canterbury, to Westbere, Grove Ferry, and beyond.  Below Ashford, in this middle section, the river cuts through the Chalk of the North Downs.  Freshwater springs recharge the river, giving it typical chalk stream characteristics - cool, clear water, with seasonal baseflow discharge, rising and falling steadily with the Chalk aquifer water table.  





In this short journey through Canterbury, the river passes through first a rural landscape of grazing marsh, arable farmland and fruit farms, then on to the more heavily urbanised land use of Canterbury itself, collecting treated sewage effluent from four sewage works.  Both heavy and light industry are present here, and the river passes close to waste disposal and older brownfield sites (some of which are redeveloped).  Below Fordwich, unspoilt parts of the grazing marsh and reedbeds are under legal protection status (SPA, NNR, SSSI and Ramsar Convention). At Grove Ferry, more treated sewage effluent arrives via pipeline from Herne Bay.  Further downstream at Pluck’s Gutter, river water is abstracted by Southern Water.





Population growth in East Kent is currently running at 0.5% per year; this is putting increasing pressure on the river, both in terms of water demand and effluent disposal.  The Canterbury STW (Sewage Treatment Works) handles waste for about 40,000 people;  the May Street STW handles waste for 48,000 people in the Herne Bay area.  Both these STWs return treated waste water to the River Stour.  It is vital that the river maintains minimum flows of around 145 million litres per day (about 1.68 cumecs) to ensure dilution capacity, to conserve wildlife and to guarantee sufficient water for abstraction at Pluck’s Gutter. Here river water is withdrawn and chemically treated again, to be fed into the public water supply.  Can the public be confident that they are getting safe water to drink from this source?  Let us consider the potential sources of river pollution.


            


POTENTIAL SOURCES OF RIVER  POLLUTION





The following map shows various potential sources of river pollution in and around Canterbury.  Some of these sources are POINT SOURCES  i.e. easily visible or detectable contamination which can be clearly pinpointed, like a sewage treatment works (STW).  Others are DIFFUSE SOURCES  i.e. less obvious and more widespread contamination, such as runoff from over-fertilised or over-manured farmland.  Decide which of these 8 categories of pollution are ‘point sources’ and which are ‘diffuse sources’.


CATEGORY					SOURCE


						POINT		DIFFUSE


1.  Farmland (arable)				O			O


2.  Farmland (orchards)			O			O


3.  Built-up area and roads			O			O


Sewage treatment works			O			O


Light industrial estates			O			O


Heavy industrial manufacturing		O			O


Landfill (new) - waste disposal		O			O


Landfill (old) - brownfield sites		O			O








Instructions for Researching River Pollution in the Great Stour





On the map of  ‘Potential Sources of Pollution’, click on one of the 19 locations shown and decide which one of the 8 categories of potential water pollution might be relevant at that location.  When correctly identified, you can progress on, researching details of that particular pollution hazard, first in general, and then with more local details; finally there will be information on  preventive measures.  There are various worksheets to be completed along the way.  Return to the base map to discover other sites of potential water pollution along the Great Stour.  When all 8 categories have been explored, you will then be given EA water analysis data for five sites along the river; it will be your task to apply your knowledge and understanding to try to explain the variations shown. Our over-arching aim is to answer this question: how clean is the Great Stour?  Good luck in your research!





























Potential Sources of River Pollution - location, grid reference, pollution category


Location			Grid Ref		Category


Chartham Downs		1053			1	Farmland (arable)


Westbere			2061			1	Farmland (arable)


Stodmarsh			2160			1	Farmland (arable)


Chilham			0754			2	Farmland (orchards)	


Chartham Hatch		1156			2	Farmland (orchards)


Canterbury			1458, 1558		3	Built-up area


A2 crossing			1357			3	Built-up area (road)


Chartham			1155			4	STW


Canterbury (Vauxhall Bridge) 1659			4	STW


Westbere			2061			4	STW


Wincheap			1457			5	Light industrial estate


Broad Oak Road		1559			5	Light industrial estate


Vauxhall Bridge		1659			5	Light industrial estate


Chartham Paper Mill		1055			6	Heavy industry


St Mildred’s Tannery		1457			6	Heavy industry


Shelford			1660			7	Landfill waste disposal


Broad Oak Road		1559			8	Old landfill/brownfield


Sturry Road (Park & Ride)	1759			8	Old landfill/brownfield 
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(Response to clicking on Chartham Downs, Westbere or Stodmarsh)





You selected:     Chartham Downs (GR1053)


                           Westbere (GR2061)


                           Stodmarsh (GR2160)





What category of potential river pollution exists here?





Farmland (arable)                 O


Farmland (orchard)              O


Built-up area                        O


STW                                     O


Light industrial                      O


Heavy industrial                    O


Landfill (new)                       O


Landfill (old)                         O





Click for:   Arable farmland (introduction)


                  Agricultural pollution (general)


                  Agricultural pollution (local situation and prevention)


                  Agricultural pollution (worksheet)


                  Return to map












































                                    





                                          FARMLAND (ARABLE)





Intensive cereal and field vegetable cropping occurs on the Great Stour valley sides, using the more fertile and better-drained loam soils of the Chalk and river terraces.  Grazing marshes occur on the wetter clay and peat soils of the floodplain.  Land use quality is generally very good to moderate.





On to:        Agricultural pollution (general)


                  Agricultural pollution (local situation and prevention)


                  Agricultural pollution (worksheet)


                  Return to map





                                 (PHOTO)








                                  Agricultural pollution (general)


This is potentially very harmful.  A wide range of contaminants can reach the river either via groundwater or through drainage ditches, including artificial fertilizer residues, insecticides, herbicides, pesticides and farmyard waste.  Accidental milk spillage from dairies is a serious contaminant.  Undiluted animal manure (slurry) is one hundred times more concentrated than domestic sewage, and can carry a parasite, Cryptosporidium, which is difficult to detect.  Silage liquor (from fermented wet grass)  is even stronger than slurry, with a low pH and very high BOD.  With a low pH, silage liquor can be highly corrosive; it can attack synthetic materials, causing damage to storage equipment, and leading to accidental spillage.








Milk spillage, silage liquor, cattle and pig slurry; these are all examples of point source pollution.  Diffuse source pollution from agricultural fertilizers is more difficult to trace, monitor and control.  High nitrate concentrations are found in groundwater and may reach 50mg/litre (the EU Directive limit).  In ditches and river courses, nutrient pollution from fertilizers causes eutrophication.  This is worse in winter, after autumn ploughing has released a surge of nitrates; winter  rainfall is heavier increasing runoff and leaching, and there is lower plant uptake.  Phytoplankton and algae thrive in the nutrient-rich water.  Normally, blue-green algae are very important in the river ecosystem, photosynthesising sunlight energy, and liberating oxygen into the water.  In large numbers, however, algae can become excessive, discolouring the water, giving an unpleasant smell and robbing the water of valuable oxygen as bacteria work overtime feeding on dead algae remains.  Blue-green algae can also produce toxins, which kill wildlife, cause skin rashes, and cause pains and stomach upsets.





Eutrophication is thus depriving the river of oxygen (called “oxygen debt”).  As algae dominate and turn the water green, the growth of other water plants is suppressed; these die first, disrupting the food chain.  Death of invertebrates and fish follow on, and their dead remains in turn lead to excess bacterial activity during decomposition, reducing oxygen levels still further.  BOD (Biological Oxygen Demand) is a measure of how quickly organic matter like this can de-oxygenate the water.  Water with high BOD figures is thus badly polluted.  Lower figures are better. Consider the following:


                                                           


BOD values of typical pollutants





                               Silage liquor:              up to 80,000 mg/litre


                               Cattle slurry:               up to 20,000 mg/litre


                               Pig slurry:                   up to 30,000 mg/litre


                               Milk:                          140,000 mg/litre


                               Vegetable washings:   500-3000 mg/litre


                               Liquid sewage sludge: 20,000 mg/litre


                               Domestic sewage:       300-400 mg/litre


                               Treated sewage:          20-60 mg/litre.








On to:       Agricultural pollution (local details and prevention)


                 Agricultural pollution (worksheet)


                 Return








                                   Agricultural pollution (the local situation)





There are high concentrations of nitrates in the local groundwater, especially to the north-east of Canterbury (in the Thanet area).  This is a Nitrate Vulnerable Zone (NVZ), where pollution levels exceed  50 mg/litre.  The EU Drinking Water Directive set this limit for safe nitrate levels in 1980.  In 1991, the EU issued another Nitrate Directive which required countries to identify NVZs where excessive nitrate pollution came from agricultural sources.  Thanet is one of 68 NVZs in the UK. Locally, farming intensity is not as high as in Thanet, but eutrophication is bad in some of the marsh dykes (Stour Marshes).





Excessive demand for water (farmers are licensed by the Environment Agency to abstract water directly from the river for spray irrigation) can result in low flows, reducing the dilution capacity of the river; this is worse in summer, and particularly in drought years. This is known as a dilution effect, i.e. concentration increases as flow decreases.  In wet winters however, prolonged and heavy rainfall may result in organic pollution incidents, with increased runoff from fertilized fields and  accidental overflow from slurry pits. This is known as a pumping effect, i.e. concentration increases as flow increases, flushing chemicals off the fields and farmyards. These two responses seem to work in opposite directions, making the evaluation of  diffuse pollution quite difficult. 





Agricultural pollution (prevention)


The Ministry of Agriculture, Food and Fisheries (MAFF) produced in 1991 a “Code of Good Agricultural Practice” for farmers giving detailed advice on the treating, storing and applying of animal livestock waste, the disposal of dirty water, fertilizers, fuel oil, sheep dip, pesticides, nitrates, disposal of animal carcasses, etc.  With EA advice also, local farmers all have to produce a Farm Waste Management Plan to comply with pollution control regulations.  Some examples of good practice are: 


 


reducing ploughing in the autumn


delaying the ploughing in of crop residues


reducing the amount of fertilizers, manure and sewage sludge applied


sowing autumn crops early


sowing cover crops in winter to avoid bare ground


careful management of disposal of farm waste





Set-aside regulations will also have the beneficial effect of reducing intensity of farming in the local area, and thus lowering nitrate levels.











On to:             Agricultural pollution (worksheet)


                       Return to map





































































































AGRICULTURAL POLLUTION (Worksheet)





Look again at the BOD ratings for various types of farm waste.  Try to rank these contaminants in their correct order of pollution strength:


                                cattle slurry                 pig slurry


                                domestic sewage         silage liquor


                                milk                            vegetable washings


1.______________________ (worst)


2.______________________


3.______________________


4.______________________


5.______________________


6.______________________ (least)


Comment on your findings: ______________________________________________


____________________________________________________________________





Exercise:  Complete the flow-line diagrams  below to show the effect of nutrient pollution on the river ecosystem.  The nitrate pathway is subdivided into (1) Field Drainage, and (2) Rivers and Ditches.  Include the  feedback arrow to show how the oxygen-debt gets worse and worse. This is an example of “positive feedback”  in which the system continues to move in the original direction of disturbance (a runaway scenario).   Title your diagrams ‘Eutrophication’. 





FIELD DRAINAGE
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Box and arrow entries:  Autumn ploughing, Crop cover less and plant uptake lower, Fertilizer application, Leaching increased, Nitrates (x5), Rainfall heavier, River, Runoff increased, Slurry spray, Throughflow and groundwater.





��





������������RIVERS AND DITCHES



































Box and arrow entries:  Algae and phytoplankton thrive, Decomposition and excess bacterial activity, Fish die, Invertebrates die, Less oxygen, Light shaded out, Nutrient pollution, Water plants die.








“Code of Good Agricultural Practice for the Protection of Water” (1991)





In this document, the Ministry of Agriculture, Fisheries and Food (MAFF) advises farmers to do various things to minimise agricultural pollution.  For each item below suggest how the recommended strategy might help reduce nitrate runoff from farmland.





reducing ploughing in the autumn


delaying the ploughing in of crop residues


reducing the amount of fertilizers, manure and sewage sludge applied


sowing autumn crops early


sowing cover crops in winter to avoid bare ground


careful management of disposal of farm waste





Explain how ‘set-aside’ might also be beneficial in helping to reduce nitrate pollution.









































(Response to clicking on Chartham Hatch, Chilham)














You selected:     Chartham Hatch (GR1156)


                          Chilham (GR0754)





What category of potential river pollution exists here?





Farmland (arable)             O


Farmland (orchard)          O


Built-up area                    O


STW                                O


Light industrial                 O


Heavy industrial               O


Landfill (new)                  O


Landfill (old)                    O


�
�
 On to:        Orchards (general)


                   Orchards (pollution threat)


                   Orchards (local situation)


                   Orchards (pollution prevention)


                   Return








FARMLAND (ORCHARDS)





Fruit farming locally forms part of the North Kent Fruit Belt.  Orchards, small fruits and hops are all grown in this area, taking advantage of the lighter sandy soils of the Tertiary rocks, sandwiched between the heavier clay soils to the north and the Chalk loams to the south.





                                                 (PHOTO)








On to:        Orchards (pollution threat)


                  Orchards (local situation)


                  Orchards (pollution prevention)


                  Return











Pollution threat from orchards





The potential threat to water pollution comes from the intensive use of pesticides. ‘Pesticide’ is a general term which includes herbicides, fungicides and insecticides. They are widely used for weed control in agriculture, but also on roadsides and railway embankments.  Spray drift from pesticide application can enter water courses if orchards are located too close to the river. The main threat however comes, not from spraying, but from poor storage and accidental spillage, as a result of which pesticides may get into, and contaminate, the groundwater. 





Pesticides are persistent in the food chain, since the chemicals involved are non-degradable; they are said to ‘bioaccumulate’ in the food chain.  Organochlorides are found to cause changes in the sexual and reproductive characteristics of wildlife.  Top carnivores (in the river, fish) are especially affected. Since pesticides are found in very low concentrations in water, their detection and measurement is complex and expensive.  The maximum admissible concentration (MAC) is extremely small - 100 ng/litre or 1 part in 10,000,000 for any one individual substance,  but 500 ng/litre for total pesticide residues.





Orchards (the local situation)





According to the Environment Agency, spray application has never been a problem locally.  Triazines and Drins are representative groups of pesticide compounds,  minute traces of which have been detected in the Great Stour.  The following traces of pesticides were recorded in the river at Bretts Bailey Bridge (GR 187602) on June 4th 1999:





Fenitrothion		8.0


Endosulphan		2.2


Malathion		15.0


HCH			7.4


DDT			2.3


Drins			2.5


Triazines		48.1


Tributyltin		4.0 





TOTAL		89.5 ng/l





It can be seen that this is well within the EU Directive of 500 ng/l and thus poses no threat to water supplies.  There were no recorded failures in this category of water pollution in the period 1995-1997.  It is interesting to note that certain banned substances are still detectable.  The Water Act (1989) lists these pesticides which are now banned in the UK including  DDT, Dieldrin, Fenitrothion, Malathion, Endosulfan, etc. Their presence in the river is testimony to their persistence, clearly pre-dating the 1989 ban.





Orchards (pollution prevention)





Local farmers follow the MAFF  “Code of Good Agricultural Practice” and are required to produce a “Farm Waste Management Plan” for the Environment Agency.  See Farmland (Arable) for more details.  Correct spraying techniques have to be observed, under safe weather conditions. 





Return to         Orchards (introduction)


                        Return to map


(Response to clicking on Canterbury or A2)





You selected:        Canterbury (GR1458 and 1558)


                             A2 trunk road (GR1357)





What category of potential river pollution exists here?





Farmland (arable)                    O 


Farmland (orchard)                  O


Built-up area                           O


STW                                       O


Light industrial                        O


Heavy industrial                      O


Landfill (new)                         O


Landfill (old)                          O


                                                              


                                                        (PHOTO)





Click for:       Built-up areas (introduction)


                      Built-up areas (pollution threat) 


                      Urban river pollution (prevention)











BUILT-UP AREAS





The Canterbury district (the City and immediate surrounding urban areas) has a total population approaching 120,000.  Population growth rate in this part of East Kent is running at 0.5% per year.  This process of urbanisation places increasing stress on the Great Stour in terms of both increased water demand and more effluent disposal.  Indirectly, the presence of Canterbury contributes to river pollution through sewage discharge, light and heavy industrial effluent and solid waste disposal.  See separate items for details on these.  Directly, however, the presence of an urban area threatens a river in other perhaps less obvious ways.








On to:     Built-up areas (pollution threat)


               Urban river pollution (prevention)


               Return





Built-up areas (pollution threat)





A common source of pollution is from road accidents involving vehicles e.g. petrol and oil from overturned cars, trucks and tractors.  Tankers carrying hazardous substances may be involved; these do not necessarily have to be chemically toxic. If two road tankers were involved in a collision, one carrying diesel fuel, the other milk, spillage from the milk tanker would in fact pose the greatest threat to the ecology of a nearby river.  Milk has an extremely high BOD loading (see under arable farming), and will quickly go into suspension in the water, killing all wildlife in its path downstream.  Diesel fuel and oil, though unsightly, is more easily contained by floating booms (inflatable plastic tubing) and can then be removed by pumping or soaked up by absorbent materials.  





If there is a fire in a road traffic accident,  water used to extinguish it will drain away, carrying with it petrol, toxic chemicals and other road surface materials. Road highway drainage can pose other problems especially after a period of dry weather.  Gullies and drains quickly fill up with accumulated rubbish.  With heavy rain, oil, rubber, metals, salt, grit, bacteria, etc. can all be washed off the road surface.  All these may impose high BOD. This is an example of a diffuse pollution source; no particular individuals can be held responsible. Leakage from petrol service stations is an increasing threat to the purity of water supplies. 


 


Under serious storm conditions, the river can be expected to receive ‘shock load’, as storm drains fill up to capacity and untreated crude sewage from STWs  can overspill into the river.  The greater river discharge however will disperse the effluent quickly.  Discarded litter is also a constant hazard in the urban environment;  objects discarded in rivers range from shopping trolleys and car tyres to fishing hooks.  Larger objects may block the watercourse, preventing the natural flow, particularly if the river is contained in an underground culvert, running under the built-up area.  Fly-tipping (illegal dumping of trade waste) is also on the increase.  This is not merely unsightly, but dangerous and the solid matter can silt up the channel or clog up sluice gates.











                                                  (PHOTO)








On to:     Prevention of urban river pollution


               Return to map











Built-up areas - prevention of urban river pollution.





The Environment Agency and the Fire Brigade work closely together to control the amount of runoff in the event of extinguishing road traffic accident fires, or indeed any fires near watercourses or groundwater.  Modern petrol stations are designed with multi-layered tanks (double-skinned within a concrete vault, and lined with synthetic membranes and compacted clay); this ensures against leakage of contaminating fuel from storage tanks or from the station forecourt.


 


Local authorities need to ensure frequent and regular road sweeping and drain clearance, to prevent pollution problems with highway drainage. Modern road design needs to include ‘lagoons’ to trap roadside spillage; new road surfaces (e.g. supermarket car parks) can be fitted with porous paving to reduce flash flooding during storms.  Up to 80% reduction in sediment, phosphorous and nitrate discharge is reported from such surfaces.  To prevent dumping and fly-tipping, heavy fines can be imposed by local authorities; trash screens (metal grids) are sometimes placed across culverts to stop large discarded objects floating down the river and causing a blockage; they need to be regularly cleared and cleaned. 





 


Return to:     Built-up area (pollution threat)


                     Return to map. 





























































































































(Response to clicking on Chartham, Canterbury/Vauxhall Bridge, and Westbere)





You selected:		Chartham     				(GR1155)


			Canterbury (Vauxhall Bridge)   	(GR1659)


			Westbere				(GR2061)





What category of potential river pollution exists here?





Farmland (arable)			O


Farmland (orchard)			O


Built-up area				O


STW					O


Light industrial			O


Heavy industrial			O


Landfill (new)				O


Landfill (old)				O





On to:          Sewage treatment Works


                    Environment Agency Consents


                    Biological Oxygen Demand (BOD)


                    Pollution Control (the local situation)


                    Worksheet


                    Return to map








SEWAGE TREATMENT WORKS





It is estimated that each person uses an average of 180 litres of water per day, including uses such as toilet flushing, bathing, washing of clothes and kitchen activity.  All this contributes to domestic sewage, 99.9% of which is water itself, while only 0.1% is organic matter.  Organic waste contains oxygen-hungry bacteria.  In the right conditions, these bacteria multiply rapidly, using up all the available oxygen dissolved in the water.  BOD (Biological Oxygen Demand) is 


a measure of this de-oxygenation process; it is defined more fully later.





Locally sewage discharges are concentrated at a few points along the Great Stour.  Small sewage treatment works (STWs) are found at Chilham, Chartham and Westbere.  Canterbury STW at Vauxhall Bridge is much larger.  It is “consented” to discharge up to 18,000 cubic metres per day (equivalent to 0.18 cumecs, which is approximately 10% of average river discharge, 1.68 cumecs).  What does “consent” mean? 





On to:       Environment Agency Consents


                 Biological Oxygen Demand


                 Pollution Control (the local situation)


                 Worksheet


                 Return to map





                              ENVIRONMENT AGENCY CONSENTS





Anyone wanting to dispose of domestic, industrial or agricultural effluents into a river must obtain legal permission from the Environment Agency in the form of a “discharge consent”.  This is given as an actual volume of waste, expressed as a discharge (cubic metres per day), a loading (kg per day), or as a concentration of specific chemicals (mg/litre).  The amount of consent is not constant, depending on the quality of water from upstream, the flow rate, the amount of downstream pollution that can be tolerated, and the weather (e.g. the consent can be reduced in droughts).  If the consent level is exceeded, the polluter can be fined up to £20,000.  The Environment Agency monitor the effluent frequently and regularly to check that it is up to standard.  The Canterbury STW has a consent of 18,000 cubic metres per day under dry weather conditions.  It has an ammonia consent limit of 5mg/litre (an important threshold for survival of fish), and a phosphate consent limit of 1mg/litre. 





On to:       Biological Oxygen Demand (BOD)


                 Pollution Control (the local situation)


                 Worksheet


	      Return to map 








BIOLOGICAL OXYGEN DEMAND (BOD) 





The four most important indicators of sewage discharge are: BOD, ammonia, phosphates and solids.  The signs of successful sewage treatment are low ammonia, low nitrites, high nitrates and low BOD.  What is BOD?





Biological oxygen demand is a common measure of organic pollution. It is calculated by finding out how much oxygen is taken up by a water sample kept warm for 5 days at 20 C in the dark.  It is measured in milligrams of oxygen per litre (mg/l). Typical figures for BOD are:





Milk                                       140,000 mg/litre


Silage liquor			80,000 mg/l


Farm slurry			20,000-30,000 mg/l


Crude sewage effluent 	300-400 mg/l


Treated sewage effluent	20-60 mg/l


Successful sewage treatment	2-4 mg/l


A clean mountain stream	0.05 mg/l





Sewage effluent ‘fertilizes’ river water with organic compounds.  Micro-organisms feed on these compounds causing a rapid fall in oxygen; eutrophication takes place, in which phytoplankton and algae thrive in the nutrient-rich water, turning it green, further robbing the river of oxygen (oxygen-debt). The growth of other water plants is suppressed; these die, disrupting the food chain.  Death of invertebrates and fish follow on, and their dead remains lead to excess bacterial activity during decomposition, reducing oxygen levels still further.  BOD (Biological Oxygen Demand) is a measure of how quickly organic matter like this can de-oxygenate the water. 


General Quality Assessment


The Environment Agency use the following scale to assess general water quality in a river:


                       Poor		15 mg/l


		Fair		 8  mg/l


		Fairly good	 6  mg/l


		Good		 4  mg/l


		Very good	 2.5 mg/l





Wide fluctuations in BOD can be observed especially in warm sunny periodsin summer.  Variations in BOD are associated with:


 Temperature.  Cool water holds more oxygen than warm water; higher                                                                                                                                           temperatures will thus increase BOD levels (lower dissolved oxygen).


 Discharge.  Low river volume will mean effluent is less well-diluted; BOD levels can be expected to rise in summer therefore. See dilution effect.


 Speed.  Slow-moving waters may be more ‘nutrient-rich’, raising BOD.





Eutrophication or nutrient-pollution is mainly caused by an excess of nitrogen (in the form of nitrates) and phosphorus (in the form of phosphates). Two key sources of these are (1) domestic sewage and animal waste, (2) detergents. Phosphorus-stripping facilities at STWs are designed to remove the excess phosphate load, by adding lime (in the form of calcium sulphate) or iron salts. The greater availability of phosphate-free detergents has helped to reduce phosphorus levels. 











On to:    Pollution control (the local situation)


              Worksheet


              Return to Environment Agency Consents


	  Return to map








Pollution Control (the local situation)





Canterbury STW is run by Southern Water plc.  The present site, just downstream of Vauxhall Bridge, was established in 1968, 32 years ago. It serves a catchment (or contributory population) of 50,000; with added flow from commercial customers, an average daily discharge of 18,500 cubic metres per day is maintained.


Standards of effluent have improved greatly with the introduction of new techniques - sludge digestion, fine bubble aeration and phosphorus-stripping.


After treatment in two aeration plants, the final effluent is discharged to the River Great Stour, and checked daily for turbidity, BOD and ammonia content. Useful by-products of the treatment process are sludge cake (used on farmland as soil fertilizer) and biogas (a mix of methane and carbon dioxide, recycled on site).  Southern Water  recently announced a £3.8 million improvement programme upgrading the Canterbury STW.  Another modern STW at Herne Bay (May Street) handles waste for a catchment of 48,000; this discharges treated effluent by pipeline into the Great Stour at Grove Ferry.  Together, Canterbury and Herne Bay are thus handling a contributory population of about 100,000 people.   It is vital that water is returned to the Great Stour from these sources; minimum flows of  145 million litres per day (about 1.68 cumecs) are needed to ensure dilution capacity in the river so that it can receive this effluent.  Excessive demand for water and frequent episodes of drought in the last 20 years have resulted in occasional low flows falling below this level. 





 STWs pose the biggest single threat to the health of rivers, through high ammonia, nitrite and phosphate levels which together impose high BOD;  a low % of ‘dissolved oxygen’ naturally follows on from this.  All the STWs are ‘consented’ (see above) and monitored closely by the Environment Agency.  Stringent limits are set.  New water treatment techniques (such as denitrification, ozone and activated carbon purification plants) are possible ways of  further modernising sewage works to comply with EU Directive standards and minimise pollution levels.





Return to:   Biological Oxygen Demand (BOD)


                   Environment Agency Consents


                   STWs


                   Worksheet


                   Map



















































































WORKSHEET.








SEWAGE TREATMENT WORKS





Southern Water





Write to Southern Water plc at Southern Water (Customer Services), Southern House, Capstone Road, Chatham, Kent ME5 7QA to research the latest information on sewage treatment and disposal at Vauxhall Bridge.





Flow diagram





Copy and annotate the following flow diagram to show the various stages in the treatment and purification processes involved in waste water treatment.





Biological Oxygen Demand





Using information from the unit on Farming (arable), describe and explain the meaning of ‘Biological Oxygen Demand’ in the context of waste water treatment, as opposed to agricultural nitrate pollution.





pH scale


Consider the following diagram. Each number on the scale represents a tenfold increase or decrease in acidity:





            


           ACIDIC                 NEUTRAL                  ALKALINE





�





������








LEMON   VINEGAR   SOFT        HARD    BAKING     AMMONIA


JUICE                          WATER   WATER  SODA           





What is meant by pH?  Explain the meaning of ‘soft water’ and ‘hard water’.





What is the likely background pH level for the Great Stour?  Explain your answer  with reference to a geological map of the river’s catchment.





Why is ammonia considered to be an indicator of poor water quality?  Link your answer to BOD.





Why is heavy metal contamination not as serious a problem in Kent as it might be in Dartmoor (Devon) or the Pennines (Derbyshire)?  Link your answer to pH levels.








(Response to clicking on Wincheap, Broad Oak Road, Vauxhall Bridge)





You selected:	Wincheap (GR1457)


		Broad Oak Road (GR1559)


		Vauxhall Bridge (GR1659)





What category of potential river pollution exists here?





Farmland (arable)		O


Farmland (orchards)		O


Built-up area			O


STW				O


Light industrial 		O


Heavy industrial		O


Landfill (new)			O


Landfill (old)			O





Click on:	Light industrial estates


		Return to map





LIGHT INDUSTRIAL ESTATES








                                              (PHOTO)





A number of  light industrial estates exist on the outskirts of Canterbury, including Wincheap, Broad Oak Road, Vauxhall Bridge and Hersden.  Chemical or detergent spillage, and the washing and servicing of vehicles seem to be the main risks from such locations. Increased runoff and siltation during the construction phase of these sites can be a problem.  Light industrial units may contribute warm water, increasing BOD (cool water holds more oxygen than warmer water); inert suspended solids (such as china clay or coal tip waste) can reduce light levels, smothering established wildlife and plants  in the river. 





 Oil can form a surface film on the river reducing oxygenation from the atmosphere above.  Detergents create unsightly frothing, and can dissolve attachment structures in invertebrates and fish; they are a major source of phosphates.  Acids, toxins, metals and alkalis can all present added difficulties.  Lead and aluminium residues are not significant locally, because of the alkaline nature of the river flow, fed by springs issuing from the Chalk.  These contaminants are worse in areas of ‘soft’ acidic water, such as Dartmoor (granite) or Derbyshire (Millstone Grit). 





 A whole range of vehicle products including engine oil, brake fluid, antifreeze, body fillers, and spray paint can find a route into local watercourses via drains.  Cleaning products (bleach, disinfectants, detergents) and decorating materials (paints, stains, varnishes, preservatives, etc.) can all put pressure on the sewerage system, or can be accidentally flushed into nearby streams.





Major incidents involving fuels have fallen in recent years, because of tighter regulations on the handling and storage of oil, for example, bunded storage.  There have been two oil pollution incidents from the Broad Oak Road estate over the past five years, but generally industrial effluent has not posed a serious threat to the Great Stour.





See: Landfill (old) and brownfield sites for further details on industrial pollution.





Return to map.


























































































































LIST 1


Nitrate			Ammonium		Copper


Phosphate		Sodium		Boron


Calcium		Sulphate		Iron


Magnesium		Silica			Zinc


Potassium		Chloride		Manganese











LIST 2


Aluminium	Hydrogen Sulphide	Pesticides/herbicides:


Arsenic	Nitrite			  Organochlorine compounds


Cadmium	PCBs			  Dieldrin


Chromium	Benzene		  Aldrin


Lead		Cyanide		  DDT


Mercury				  Simazine


Selenium





1      2       3       4       5       6       7       8       9       10       11       12       13       14











