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Cuyahoga River (Ohio) fire (1969) 
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What mechanisms are available? 

Two dimensional way considering: 

ÅWhere are opportunities to target diffuse 

source pollutants? 

ÅWhat mechanisms are available to 

target the problem? 
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Capture Treat 
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Beyond 
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Modified Pollution Treatment Train 
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Do nothing 

Remove perverse  
incentives 

Moral  
suasion 

Research and  
Development 

Incentive based 
approach 

Required actions /  
regulations 

Mixed  
mechanisms 

Potential policy mechanisms 



Mechanism Type 

Step in Pollutant Treatment Train 

Avoid Minimise Risk 

Management 

Capture 

(on farm) 

Capture 

(off farm) 

Treatment 

Remove perverse 

incentives 

Remove 

development 

subsidies for 

damaging landuses / 

enterprises 

Remove subsidies 

on damage agents 

Identify and 

reduce/remove 

impediments or 

incentives to 

proactive risk manôt 

See risk manôt but 

for capture. 

Ensure impediments to possible activities are 

minimal (e.g. easy to get permits etc.)  

Suasive 
óAcceptableô landuse 

promotions 

óGood farmingô campaigns, award schemes etc. Campaign to report 

spills or similar. 

Information 

Source to impact 

maps 

BMP info on 

minimum use, 

process, potential 

damage etc. 

Best practice info on 

ways to reduce 

likelihood of pollutant 

transport 

Best practice on 

ways to capture (e.g. 

design water 

recycle). 

Research and development 

Landuse options that 

do not require 

fertilisers, chemicals 

or soil disturbance. 

Landuse options with 

reduced fertiliser, 

chemical and soil 

exposure footprint. 

Improved BMPs that 

limit pollutant 

transport. 

Improved on-farm 

capture options. 

Improved options to 

capture pollutants 

before damage. 

More effective 

remediation 

techniques. 

Incentive 

Penalties for new 

landuse 

Cost share on new 

equipment 

Cost share on risk 

management 

infrastructure/ 

maintenance 

Cost share on 

capture 

infrastructure/ 

maintenance. 

Subsidies for off-

farm capture actions 

(e.g. activated 

carbon baskets in 

drains) 

Subsidies for 

remediation 

activities. 

Market 

Based 

approaches 

Payments 
Buy-out damaging 

landuse(s) 

Performance oriented payments targeting reduced use, risk of pollutant 

transport, construction of infrastructure etc. 

Payments for off-

farm capture actions. 

Payments for 

remediation activities 

Charges 
Fertiliser tax High risk charge. Discharge charge. 

Tradable 

permits 

Tradeable land use 

permits 

Trading approaches including modelled 

emissions, inputs or landuses. 

Tradable discharge 

permit. 

Offsets 

Point ï non-point trading 

Offsets reducing alternate pollutant source (eg. gully erosion for 

sediment from crops) 

Nutrient harvesting, 

sediment capture 

opportunities off-

farm. 

Remediation of 

damage linked to 

continued pollutant 

discharge. 

Market 

friction 

Required actions 

Ban damage agent Maximum fertiliser 

application regimes. 

Required 

management 

practices, application 

times é 

Required capture 

facilities. 

Liability for clean-up 

costs. 

Make good 

provisions linked to 

evidence of spills. 



Mechanism Type 

Step in Pollutant Treatment Train 

Avoid Minimise Risk 

Management 

Capture 

(on farm) 

Capture 

(off farm) 

Treatment 

Remove perverse 

incentives 

Remove 

development 

subsidies for 

damaging landuses / 

enterprises 

Remove subsidies 

on damage agents 

Identify and 

reduce/remove 

impediments or 

incentives to 

proactive risk manôt 

See risk manôt but 

for capture. 

Ensure impediments to possible activities are 

minimal (e.g. easy to get permits etc.)  

Suasive 
óAcceptableô landuse 

promotions 

óGood farmingô campaigns, award schemes etc. Campaign to report 

spills or similar. 

Information 

Source to impact 

maps 

BMP info on 

minimum use, 

process, potential 

damage etc. 

Best practice info on 

ways to reduce 

likelihood of pollutant 

transport 

Best practice on 

ways to capture (e.g. 

design water 

recycle). 

Research and development 

Landuse options that 

do not require 

fertilisers, chemicals 

or soil disturbance. 

Landuse options with 

reduced fertiliser, 

chemical and soil 

exposure footprint. 

Improved BMPs that 

limit pollutant 

transport. 

Improved on-farm 

capture options. 

Improved options to 

capture pollutants 

before damage. 

More effective 

remediation 

techniques. 

Incentive 

Penalties for new 

landuse 

Cost share on new 

equipment 

Cost share on risk 

management 

infrastructure/ 

maintenance 

Cost share on 

capture 

infrastructure/ 

maintenance. 

Subsidies for off-

farm capture actions 

(e.g. activated 

carbon baskets in 

drains) 

Subsidies for 

remediation 

activities. 

Market 

Based 

approaches 

Payments 
Buy-out damaging 

landuse(s) 

Performance oriented payments targeting reduced use, risk of pollutant 

transport, construction of infrastructure etc. 

Payments for off-

farm capture actions. 

Payments for 

remediation activities 

Charges 
Fertiliser tax High risk charge. Discharge charge. 

Tradable 

permits 

Tradeable land use 

permits 

Trading approaches including modelled 

emissions, inputs or landuses. 

Tradable discharge 

permit. 

Offsets 

Point ï non-point trading 

Offsets reducing alternate pollutant source (eg. gully erosion for 

sediment from crops) 

Nutrient harvesting, 

sediment capture 

opportunities off-

farm. 

Remediation of 

damage linked to 

continued pollutant 

discharge. 

Market 

friction 

Required actions 

Ban damage agent Maximum fertiliser 

application regimes. 

Required 

management 

practices, application 

times é 

Required capture 

facilities. 

Liability for clean-up 

costs. 

Make good 

provisions linked to 

evidence of spills. 

MBI ï Tradable 

permits 

Tradable 

landuse permits 

Tradable 

fertiliser quotas 



Mechanism Type 

Step in Pollutant Treatment Train 

Avoid Minimise Risk 

Management 

Capture 

(on farm) 

Capture 

(off farm) 

Treatment 

Remove perverse 

incentives 

Remove 

development 

subsidies for 

damaging landuses / 

enterprises 

Remove subsidies 

on damage agents 

Identify and 

reduce/remove 

impediments or 

incentives to 

proactive risk manôt 

See risk manôt but 

for capture. 

Ensure impediments to possible activities are 

minimal (e.g. easy to get permits etc.)  

Suasive 
óAcceptableô landuse 

promotions 

óGood farmingô campaigns, award schemes etc. Campaign to report 

spills or similar. 

Information 

Source to impact 

maps 

BMP info on 

minimum use, 

process, potential 

damage etc. 

Best practice info on 

ways to reduce 

likelihood of pollutant 

transport 

Best practice on 

ways to capture (e.g. 

design water 

recycle). 

Research and development 

Landuse options that 

do not require 

fertilisers, chemicals 

or soil disturbance. 

Landuse options with 

reduced fertiliser, 

chemical and soil 

exposure footprint. 

Improved BMPs that 

limit pollutant 

transport. 

Improved on-farm 

capture options. 

Improved options to 

capture pollutants 

before damage. 

More effective 

remediation 

techniques. 

Incentive 

Penalties for new 

landuse 

Cost share on new 

equipment 

Cost share on risk 

management 

infrastructure/ 

maintenance 

Cost share on 

capture 

infrastructure/ 

maintenance. 

Subsidies for off-

farm capture actions 

(e.g. activated 

carbon baskets in 

drains) 

Subsidies for 

remediation 

activities. 

Market 

Based 

approaches 

Payments 
Buy-out damaging 

landuse(s) 

Performance oriented payments targeting reduced use, risk of pollutant 

transport, construction of infrastructure etc. 

Payments for off-

farm capture actions. 

Payments for 

remediation activities 

Charges 
Fertiliser tax High risk charge. Discharge charge. 

Tradable 

permits 

Tradeable land use 

permits 

Trading approaches including modelled 

emissions, inputs or landuses. 

Tradable discharge 

permit. 

Offsets 

Point ï non-point trading 

Offsets reducing alternate pollutant source (eg. gully erosion for 

sediment from crops) 

Nutrient harvesting, 

sediment capture 

opportunities off-

farm. 

Remediation of 

damage linked to 

continued pollutant 

discharge. 

Market 

friction 

Required actions 

Ban damage agent Maximum fertiliser 

application regimes. 

Required 

management 

practices, application 

times é 

Required capture 

facilities. 

Liability for clean-up 

costs. 

Make good 

provisions linked to 

evidence of spills. 

Required 

actions 

Mandatory 

BMPs 

Liability for 

clean-up costs 
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A brief history of TMDLs (C/o Brad Sherman) 

Å US Environmental Protection Act 

Å US Clean Water Act 

 

Å TMDLs introduced by US EPA 

Å Response to satisfy requirements of the Clean Water 

Act 

Å Identify and list impaired waters (non-point 1987) 

Å Establish TMDLs 

 

Å USEPA significantly strengthens requirements for TMDL 

process (July 2000, effective April 2003) 

 

Å Friends of the Earth litigation successful 

Å TMDLs must include daily targets 

ÅMonthly and annual targets only allowed as 

supplement 

 

1970 

1985 

2000 

2007 

1972 
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European Water Framework Directive  

ωAdopted in October 2000, incorporating EU nitrates directive 
(1991)  

ωGoal:  prevent deterioration of water status and restore all 
waters to 'good' ecological status by 2015 

ωCommon Implementation Framework  across member states 

ωDefinition of priority water bodies and establishing 
monitoring programs  

ωPreparation of River Basin Management Plans (assessment 
and objectives) ς 6 year planning-review cycle 

ωBut still some discretion for member states to interpret 

ωSteps in implementation  

ωecological assessment, establish standards, define 
objectives in RBMPs for specific water bodies, define 
measures to meet objectives  
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Australia: Framework for Marine and 

Estuarine Water Quality Protection 

ÅFMEWQP derived in large part from USEPA TMDL 

program and broadly similar to EU  

ÅImplemented via the National WQ Management Strategy  

Åcurrent relationship to NWI unclear! 

ÅSame basic procedures in Australia and USA 

ÅIdentify waters to be protected 

ÅIdentify ecological values to be protected 

ÅIdentify and quantify constituent pollutant loads 

ÅDetermine loads (TMPLs) that protect the ecological values 

ÅDevise management strategies to achieve compliance with 

TMDLs 

ÅReview, assess, revise 
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Evaluating opportunities ï key literature e.g.s 

Olmstead (2010) Evaluates recent developments: WQ trading, effluent 

taxes, liability rules. (includes health and benefits) 

Gunningham and Sinclair 

(2005) 

Comprehensive analysis of issues and opportunities 

including choice criteria. Does not cover full PTT or 

rank options. 

Shortle and Horan (2001) Technical discussion of efficient mechanism design. 

Conclude 2nd best, mixed approach necessary. 

Ribaudo et al (1999) Extensive review of mechanisms available and broad 

strengths and weaknesses.  

Ribaudo et al (1998) Review of practical implementation lessons in 

agricultural settings. 

Weersink and Livernois 

(1993) 

Suggest a way of ranking different approaches and 

whether they are likely to be useful in isolation or only 

as a supporting mechanism. 
Braden and Segerson (1993) 

Vast literature (we have >80 articles concentrating post 1995).  
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Emerging lessons from the literature é 

A. Clear information (about sources, opportunities, 

benefits etc.) is necessary to support good policy. 

Å But is rarely available é and expensive to collect! 

B. The range of options actually implemented is much 

less than the range of options available. 

Å There are likely to be novel opportunities available (PTT 

steps: avoid, capture, treatment; and in the MBI mechanism 

area especially). 

C. Sources will be heterogeneous in multiple 

dimensions ï for efficiency / cost effectiveness: 

Å Targeting is necessary. 

Å Mixed and multiple mechanisms likely to be necessary. 
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Emerging lessons from the literature é 

D. Economic efficiency is neither possible nor only criteria: 

Å Cost-effectiveness the usual proxy for efficiency; 

Å Others: capacity / practicality, acceptability. 

E. Change is often costly and will require incentives or required 

approaches. 

F. Transaction costs are ubiquitous (private and public). 

G. Ambient based measures unlikely to succeed: 

Å Impact of stochastic climatic events. 

Å Lags between incidence and impact. 

Å Heterogeneity in sources (and link to acceptability). 

H. é  

DESIGN IS CRITICAL! 




