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Environmental Environmental 
PressuresPressures
� Public

� NIMBY Syndrome (BANANA, CATNEP)
� Legislative

� EU Directives (IPPC, Waste Regs)

� UK Environment Agency
Water Companies

� Markets
� ISO 14001 (Environmental Management Systems)
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ProblemsProblems
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The Right ApproachThe Right Approach

�� Waste MinimisationWaste Minimisation
�� Define the ProblemDefine the Problem

�� Waste AuditWaste Audit
�� Choose the Route Choose the Route 

�� Select Treatment OptionSelect Treatment Option
�� Problem SolutionProblem Solution

TechnologyCost
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Waste Waste MinimisationMinimisation

�� Reduction in Raw Material UseReduction in Raw Material Use

�� Reuse of IntermediatesReuse of Intermediates

�� RecyclingRecycling

�� Reduction in Product WastageReduction in Product Wastage

Improved Process EfficiencyImproved Process Efficiency
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Define the Problem…Define the Problem…
Waste Audit Waste Audit -- Site StudySite Study

�� Stream IdentificationStream Identification

�� Effluent AnalysisEffluent Analysis

�� SamplingSampling
�� Flow ProportionalFlow Proportional

�� Time ProportionalTime Proportional

�� SpotSpot

�� VerificationVerification
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Waste Audit Waste Audit --
Document ReviewDocument Review

� Site Records
� IPPC / EA / Water Charges
� Site Interviews
� Raw Materials Inventory
� Waste/Effluent Inventory

pH, SS, COD, Soluble COD, 
BOD, Nutrients etc.
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Discharge RouteDischarge Route

� Controlled Waters BOD 20, SS 30 2 stages ?

� Land Application BOD 300 2 stages ?

� Sewer Discharge COD 3,000 to 1 stage ?
5,000

units = mg/l
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Discharge to Water

� Consent (typically BOD = 20mg/l, SS = 30mg/l)
� Highest Capital Investment

� Monitoring Charges

� Volume

� Contents

� Receiving Waters

� Financial Factor
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Discharge to LandDischarge to Land

� Agricultural Benefit

� Significant Capital Investment

� Landfill Charges (Tax / New Directive)

� Regulation
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Discharge to Land
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Discharge to SewerDischarge to Sewer

� Consent (3,000 - 5,000 mg COD/l)

� Variable Capital Investment

� Mogden Charges

� Direct Toxicity Assessment
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The Mogden Formula
www.mogden.org.uk

C = R + V + C = R + V + VbVb + + B(B(OOtt) + S() + S(SStt))
(Os) (Ss)

C C -- Charge p/mCharge p/m33

R R -- Reception ChargeReception Charge
V V -- Volume ChargeVolume Charge
VbVb -- Volume Charge for Biological TreatmentVolume Charge for Biological Treatment
B B -- Charge for Biological TreatmentCharge for Biological Treatment
S S -- Charge for Solids TreatmentCharge for Solids Treatment
OtOt -- BOD of Effluent, OsBOD of Effluent, Os-- BOD of SewageBOD of Sewage
St St -- SS of Effluent, Ss SS of Effluent, Ss -- SS of SewageSS of Sewage
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Mogden Charges (2005/06)Mogden Charges (2005/06)
1 1 tonnetonne COD/dCOD/d
(Flow = 200m3/d, COD=5,000 mg/l, SS=1,000mg/l)

Annual Trade Effluent Charge (£/y)
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Recent Changes to Mogden

Flow Os Ss R V VB B S
(m3/y) (mg/l) (mg/l) (p/m3) (p/m3) (p/m3) (p/m3) (p/m3)

Anglian (Green) 0-500 423 403 17.45 27.30 4.78 22.88 19.38
Anglian (Orange) 500-5,000 423 403 15.98 25.02 4.87 20.97 17.77
Anglian (Blue) 5,000-50,0 423 403 15.49 24.24 4.69 20.32 17.20
Anglian (Purple) >50,000 423 403 11.97 18.74 3.62 15.71 13.29
Scotland 350 250 12.88 8.59 0.00 11.48 7.02

Mogden Formula for 2005/6
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Increases

Region '05-'06 '00-'01 (%)
Thames 109,317  102,030  7.1
Northern Ireland 128,117  
Severn Trent 133,559  101,641  31.4
Northumbrian 152,628  169,048  -9.7
Scotland 155,892  
Yorkshire 166,628  129,393  28.8
North West 178,455  129,656  37.6
Welsh 182,096  145,526  25.1
Wessex 231,964  163,127  42.2
Anglian 238,921  211,679  12.9
Southern 329,238  244,176  34.8
South West 495,407  387,052  28.0

RPI    1.1.2000 – 1.1.2005 = 7.605%, excluding housing
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Playing the Mogden Game

Increase in Mogden Charges with COD
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Playing the Mogden Game
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TechnologyTechnology

� IPPC

� BAT

� Operation

� Regulation
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The EndThe End


