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Sewage treatment : minimising the environmental impact of wastewater disposal

Why be concerned?

Source of Drinking Water?

Disposal of Effluents

Disposal of solids – Sludge Disposal

(association of toxins and sludge)

The consequences of Waste Disposal in FWs

Rivers

Lakes

Indicators of State

· Oxygen levels

· Concs of nutrients and toxins

· State of Biodiversity

· Migratory fish

Sources of effluent

· Domestic (mainly via STWs)

· Industry

· Agriculture

· Dispersed Urban Living

· Roads

· Stormwater

Impacts of Effluent Disposal

Organic Wastes

Toxic Wastes

Major Improvements since 1960s

Case study – Mersey Estuary

Impact of Organic Wastes

The laws of physics - quantity

Oxygen

· Oxygen Concentration 

· Biochemical Oxygen Demand 

‘Organic Wastes’

· Faecal

· Detergents etc

· Substances resistant to Biological Breakdown

· eg Foam

· Detergents  

· hard vs soft

· branched vs long chain chain

· Introduction of Linear Alkyl Benzene Sulphonate (LAS)

Impact of Toxic Wastes

Ammonia – toxic but also a nutrient

· Influence of temperature, pH and salinity

· Oxidises to Nitrate – non toxic but a nutrient

· Nitrate an agricultural problem
Persistent Pollutants

· Heavy metals

· Persistent Organic Pollutants (POPs)
Persistent Organic Pollutants (POPs)

· Pesticides (industrial & agricultural sources)
· Industrial Chemicals eg PCBs
· Poly- Aromatic Hydrocarbons (PAHs)
· Pharmaceutical and Personal Care Products (PPCPs) 

Minimising the environmental impact of wastewater disposal
Good management of Sewage Treatment Works

Integrated Pollution Control (IPC) for Industrial Processes

Careful management of Agriculture

Control and Management of Urban Wastewater

Wastewater Treatment

Primary wastewater treatment removes part of the suspended solids, but no ammonium

Secondary (biological) treatment uses aerobic or anaerobic micro-organisms, 

retains 20 % to 30 % of the nutrients and removes around 75 % ammonium; 

Tertiary treatment includes phosphorus retention 

and in some cases nitrogen removal.
Endocrine Disruption

‘intersex’ fish – males into females

· first noticed in roach in STW ponds

Hormones

17 β Oestrodiol

Re-activation in STWs

Detergent breakdown products

(London sewage works)

Akyl Phenol Ethoxylates (APEs)

Industrial Rivers


(Wool scouring)

Industrial Sources

Integrated Pollution Prevention and Control (IPPC)

96/61/EC of 24 September 1996

Dispersed Sources

Still problems with Nitrate from Agriculture 

Roads – runoff

Urban

Urban Wastewater Directive

The urban waste water treatment directive

· The Urban Waste Water Treatment Directive was adopted by the EU Council of Ministers in May 1991. 

· The Directive was passed into domestic UK legislation in November 1994. 

· The purpose of the Directive is to protect the environment from the adverse effects of urban wastewater discharges and discharges from certain industrial sectors. 

The urban waste water treatment directive

· It lays down uniform emission standards, or percentage reductions in pollutant concentrations, for discharges from sewage treatment works (STWs) serving a population equivalent (p.e.) of 2,000 or more. 

