
Regulating Water

• Compared to air pollution, water quality has received less
attention from economists
– Air pollution health effects are direct and easier to monetize

• Many of the benefits from controlling surface water pollution are for recreation or ecosystem
health, rather than human health

– Drinking water standards have existed for a long time, so less demand for new
analysis

– Market-based polices have been used less frequently
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Regulating Water

• Water policy focuses on two goals:
– Clean drinking water

• This is primarily a question about infrastructure
• Public provision (or regulation) justified by natural monopoly for water provision

– Regulating ambient water quality regulation
• When water not directly consumed, low benefits due to human health

– Rather, benefits relate to recreational use and ecosystem health
• More significant externalities than drinking water

– May cross jurisdictions, so that transboundary issues are a concern
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U.S. Water Regulations

• 1965 Water Quality Act required states to set ambient standards for water 
quality

• States had primary responsibility until 1972 Water Pollution Control Act 
Amendments

– Set a goal of zero discharges by 1985
– Increased the amount of money for municipal waste treatment plants.
– Water bodies are classified into potential designated uses

• Examples include: public water supply; protection and propagation of fish, shellfish, 
and wildlife; recreation; agricultural; industrial; navigation

• Goal is to have fishable/swimmable uses
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U.S. Water Regulations
• 1972 CWA set specific federal standards

– Performance: Used technology based effluent standards 
(TBES)

• National Pollutant Discharge Elimination System (NPDES) specifies effluent limits for 
each pollutant and each point source.  Each polluter receives a discharge permit 
issued by an EPA-backed state permitting program.

• Phase I: EPA determines the “best practicable technology” and sets standards 
assuming that firms are using that standard.

• By 1983 (Phase II), firms were to use “best available technology.”
• The 1977 Clean Water Act changed this to “Best Conventional Technology” by 1984

– Places more emphasis on costs when judging technologies

– Ambient: states must develop Total Maximum Daily Loads 
(TMDLs) for water bodies that do not meet certain 
ambient concentration goals

• Must identify all point and non-point sources polluting the water body
• Allocate a total daily load among the relevant sources
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U.S. Water Regulations

• Water pollution has fallen as a result

Source: Keiser and Shapiro (JEP, 2019)
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• Efficiency of the TBES
– Studies find that benefits and costs of water regulations lower than 

other environmental regulations (Keiser and Shapiro, 2019)
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U.S. Water Regulations

• Efficiency of the TBES
– Studies find that benefits and costs of water regulations lower 

than other environmental regulations (Keiser and Shapiro, 2019)
– Why might water standards be inefficient?

• Standards were uniform for the entire nation
• Same standards applied to all firms
• Moreover, by focusing on end-of-pipe solutions, discourages firms 

from generating less pollution through recycling
• Little incentive for innovation, since standards are technology based.
• Allocation of pollution across sources

– Focuses on point sources, so little attention paid to pollution from 
agriculture

– 2005 Energy Policy Act exempted fracking from some portions of 
the Safe Drinking Water Act, but fracking is still subject to the 
Clean Water Act

• Surface waters may be more substitutable than clean air (e.g. can go 
fish or swim at another lake)



U.S. Water Regulations

• Efficiency of the TBES
– Key question: are these studies accurate?  Why might they 

underestimate benefits?
•  Non-use values difficult to measure
• Many studies ignore health benefits

– Studies assume treatment plants purify drinking water anyway 



U.S. Water Regulations

• The Safe Drinking Water Act (SDWA), passed in 1974, 
established the first set of federally enforceable standards for 
drinking water
– Before, the Public Health service published standards, but compliance was 

voluntary.
– Congress strengthened the SDWA in 1986

• 1996 amendments to the SDWA provide the EPA with more 
flexibility to consider costs and benefits in setting standards
– Allows for exceptions for localities that find it costly to meet the standards
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U.S. Water Regulations
• Setting the standards

– The EPA sets maximum contaminant level goals (MCLGs) that are 
nonenforceable, but represent the level at which no known or anticipated 
health affects occur

– Then, the EPA sets the maximum contaminant level (MCL)
• An enforceable standard set as close to the MCLG as is affordable to large 

water systems with relatively clean water.
• Variances available for:

– Systems serving 10,000 people or less if unable to afford to meet 
MCLs and health will still be adequately protected.

– Places with very dirty water, if not able to meet standards even with 
best technology available

• Considering costs was not allowed until 1996
• In practice, variances rarely used
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U.S. Water Regulations

• How treatment methods are chosen
– Least-cost method varies by system.  Factors include:

• Size of system
• Initial level of contamination
• Existing equipment

– EPA only judges compliance based on whether standards are met.  Treatment 
method does not matter.

– However, local water systems need state approval for control technology, 
which often limits the use of less conventional technologies.

• To help alleviate this problem, the 1996 amendments require the EPA to list feasible 
and affordable treatment technologies for four sizes of systems, not  just large ones
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U.S. Water Regulations

• Example: Per- and Polyfluoroalkyl Substances (PFAS) 
– In April 2024, the EPA announced drinking water standards for six PFAS

• Public water systems must complete initial monitoring and inform public by 2027
• Systems in violation must begin treating water by 2029

Source: 
https://www.epa.gov/sdwa/and-
polyfluoroalkyl-substances-pfas

Note: EPA determined these are 
likely carcinogens with no save level.  
MCL set at lowest feasible limit for 
water systems to implement



U.S. Water Regulations

• Example: Per- and Polyfluoroalkyl Substances (PFAS) 
– In April 2024, the EPA announced drinking water standards for six PFAS

• Public water systems must complete initial monitoring and inform public by 2027
• Systems in violation must begin treating water by 2029
• Standards developed in response to new evidence linking “forever chemicals” (PFAS) 

to health risks, including cancer
– 2022: EPA found PFAS could cause harm at levels “much lower than previously 

understood”
– 2023: PFAS detected in nearly half of US tap water
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U.S. Water Regulations

• Example: Per- and Polyfluoroalkyl Substances (PFAS) 
– Costs and benefits

• EPA estimates:
– $1.5 billion annual benefits
– $1.5 billion annual compliance costs
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Source: EPA Fact Sheet: “Benefits and Costs of Reducing PFAS in Drinking Water”
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U.S. Water Regulations

• Example: Per- and Polyfluoroalkyl Substances (PFAS) 
– Costs and benefits

• EPA estimates:
– $1.5 billion annual benefits
– $1.5 billion annual compliance costs

• Utilities argue costs could be twice as high
• Question: why are costs so high?

– Who pays?
• EPA announced $1 billion in funding to help local governments implement testing 

and treatment
• Small systems allowed to test less frequently
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U.S. Water Regulations

• Question: Do national standards make sense for drinking 
water?
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Source: Plumer, Brad and Nadja Popovich, “Poor Americans Exposed to Unsafe Water, study 
Shows,” The New York Times, February 13, 2018, A10.



Water Trading Examples

• Fisher-Vanden and Olmstead (2013) review 21 active 
water pollution permit trading programs in place at 
the time of their article
– Two categories:

• Trading programs (13): include multiple recipients and sources
• Offset programs (8): involve a single recipient of water quality 

credits from one or multiple sources
– The offset recipient typically invests directly in the credit-

generating projects, rather than buying permits
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Water Trading Examples

• Trading programs
– Most started since 2000
– Except for Hunter River program, all trade nutrients (nitrogen and/or 

phosphorous) or a combination of nutrients and sediment 
– Three market structures

• Bilateral: participants engage in individual negotiations to arrange trades or 
offsets

– Higher transaction costs
• Clearinghouse: A single broker or intermediary generates credits
• Exchange markets: Buyers and sellers trade uniform credits at transparent 

prices
– Participants

• All but one include a municipal wastewater treatment plant
• Several also include industrial point sources
• Non-point sources are almost always agriculture

– Trading activity limited in most programs.  Their article describes the 
five most successful.
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Source: Fisher-Vanden and Olmstead (2013)



Water Trading Examples

• Conestoga Reverse Auction
– Used in Pennsylvania’s Conestoga Watershed in 2005 & 

2006
– Rather than the government providing funds to support 

agricultural best management practices (BMP), farmers sell 
credits that can be purchased by other regulated polluters

• Via the reverse auction, they are first sold to individual credit 
aggregators or credit banks who then sell these to third party 
polluters
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Water Trading Examples

• How the reverse auction works
– Rather than bidding to buy, bidding to sell
– Farmers offer to implement a BMP to reduce phosphorus (P) for 

a specific price.
– Projects are ranked on the cost per pound of P reduced.
– Options for choosing projects

• Spend a specified budget
– In this case, the cutoff price determined by the state, which 

allocated a budget of $490,000
– Few projects in first auction, so a second auction held to exhaust 

the budget.
• Set a break even price and only select projects below that price

– Helps to ensure cost-effectiveness, but means there cannot be a 
time limit on the budget.
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Water Trading Examples

• Results
– Reverse auction awarded $486,000 to farmers to reduce 

over 92,000 pounds of phosphorus
– There was a wide variation in bids

• Ranged from $2.36/lb-$157.49/lb

– Auction is useful to help reveal what farmers are willing to 
accept to implement BMPs
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Water Trading Examples

• Minnesota River Basin Trading
– Began in 2005
– Minnesota Pollution Control Agency issued a single National Pollutant 

Discharge Elimination System permit for phosphorous discharges in 
the Minnesota River

• Applies to 47 permitted sources (mostly wastewater treatment plants and 
industrial point sources)

• Sources can trade through bilateral negotiation
• In 2011, 17 facilities participated in trades

– Trading ratios are applied
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Water Trading Examples

• Discuss: 
– Why is trading used less frequently for water?
– When is trading likely to be successful?
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