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Introduction 
 

Sometimes described as the world’s largest machine1

The planning and operation of the power grid affects water and other natural resources in 

many different ways. Coal-fired power plants, for example, create air, water and land pollution. 

Fossil, nuclear and large solar power plants can use and consume enormous amounts of water. 

Hydropower and wind power plants can affect the environment through fish and bird kills. Coal 

mining and drilling for natural gas (including the increasingly popular use of fracking) and 

power plant waste disposal also impact the environment.

, the U.S. electric power grid is a 

complex system of power plants, transmission and distribution lines, transformers and other 

electrical equipment responsible for delivering electricity to consumers 24 hours a day, 365 days 

a year. Three electric grids supply energy in the continental United States: the Eastern 

Interconnect, which includes most of the United States east of the Continental Divide; the 

Western Interconnect, in states west of the Continental Divide; and most of Texas (other than the 

Panhandle and some of eastern Texas). These three grids function and operate largely 

independent of each other.  

2

For most of its history, the grid’s basic design was based on the delivery of power from 

large utility-owned power plants to nearby consumers. Consumers generally did not concern 

themselves with the operation of the power  grid, there was little or no competition, and utilities, 
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acting primarily under state laws, made nearly all of the decisions about where to build new 

plants and transmission lines in its service area. 

Several major recent policy and technological developments have combined to change 

the grid’s operational characteristics and the resulting environmental impacts. For example: 

• Many states, especially in the Northeast and Midwest, restructured their electricity 

markets to encourage more competition and lower energy prices.3

• Utilities in the Northeast, Mid-Atlantic and Midwest formed regional wholesale energy 

markets known as regional transmission organizations (RTOs) intended to encourage 

utilities and others to improve grid reliability, more efficiently buy and sell power, and 

more thoughtfully and transparently plan long-term grid expansion.  

 

• State renewable energy standards in the Midwest and elsewhere are spurring the 

development of wind power, especially in remote areas far from electrical load, which 

increases the need for new transmission lines to deliver the power to market. 

• Several recent U.S. EPA standards will limit power plant air, water and other discharges 

and likely cause coal power plant owners to close many older plants rather than incur the 

substantial costs necessary to comply with the standards. 

The Great Lakes region is at the epicenter of these changes. States are a mix of regulated 

and restructured retail electricity markets, and three different RTOs operate in the region. Wind 

power development is growing rapidly, fueled by state renewable electricity standards and other 

policies. State energy efficiency standards and other efficiency and “demand response” measures 

are reducing electric power demand. These and other factors – such as more stringent federal 

environmental regulation of fossil-fueled power plants and growing federal authority over grid 

planning and operation – are combining to affect the future of power supply and demand in the 
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Great Lakes region, and are creating new legal tensions among regulated and restructured states, 

wholesale energy markets, utilities and their customers.  

I. Federal Regulation of Electric Power Systems Operation and Planning 

A. The Federal Energy Regulatory Commission and the Federal Power Act 
  

The Federal Energy Regulatory Commission (FERC) is the primary federal agency 

responsible for oversight of the electric power grid. FERC’s authority derives from the Federal 

Power Act (FPA), 16 U.S.C. § 791-828c. Congress passed the FPA in 1920 with the primary 

objective of overseeing the development of hydroelectric dams.4 The first notable expansion of 

FERC’s jurisdiction occurred in 1935, when Congress gave FERC authority to regulate most 

wholesale electric power sales in interstate commerce, while prohibiting FERC from regulating 

sales of intrastate commerce or power lines used exclusively over the local distribution of 

energy.5

Section 201(b)(1) of the FPA authorizes FERC to regulate “the transmission of electric 

energy in interstate commerce and the sale of electric energy at wholesale in interstate 

commerce,” including the transmission lines themselves, while precluding FERC jurisdiction 

over “facilities used in local distribution or only for the transmission of electric energy in 

intrastate commerce.” 16 U.S.C. § 824(b)(1).

 The Act also governs a number of other activities not discussed here, including for 

example natural gas and oil pipeline rates and projects and approval of liquefied natural gas 

terminals.  

6 However, regardless of line size, states usually 

approve the specific siting and location of all new transmission and distribution lines.7

To some extent the physical characteristics of electricity align with the FPA’s division of 

jurisdiction between the federal government and the states. Electricity is often transported over 

long distances across state lines through large transmission lines capable of carrying hundreds or 
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thousands of megawatts of power.8

Electricity is usually delivered to the consumer via much smaller and less powerful 

distribution lines. These lines radiate out from transformer and substation networks connected to 

larger transmission lines. The physical laws of electricity prevent these small lines from carrying 

large amounts of electricity over long distances. 

 Although it would be possible for each state to operate its 

own grid, that design would be costly and inefficient. 

The FPA also regulates the electric power industry in other important ways, such as 

requiring that electric rates be “just and reasonable,” 16 U.S.C. § 824d(a), and authorizing FERC 

to reject proposed rates it finds to be “unjust, unreasonable, unduly discriminatory or 

preferential.” 16 U.S.C. § 824e(a). The Act also encourages the establishment of regional grid 

councils to ensure grid reliability, 16 U.S.C. § 824a(a), and empowers FERC to take other steps 

to foster long-term grid reliability. 16 U.S.C. 825a(b). 

Increasing costs, reliability concerns, environmental regulation, changing policies and 

more demand for renewable energy have influenced federal regulation of the power grid. For 

example, more than 30 years ago, rising energy prices prompted Congress to pass the Public 

Utility Regulatory Policies Act (PURPA), which required utilities to purchase power from 

independent electricity producers at a price comparable to a utility’s cost to generate the same 

power (called the avoided cost).9

Somewhat more recently, FERC began to exercise its jurisdictional muscle to influence 

and improve grid design, reliability and costs. In 1996, FERC issued the first of several orders to 

 PURPA spurred the development of thousands of megawatts of 

smaller hydropower and combined heat and power projects, and it also demonstrated, 

importantly, that non-utility power projects could integrate successfully into the electric grid 

without serious operational problems. 
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encourage “open access” of the nation’s transmission system and reduce high power costs to 

ratepayers. Order 888, among the most significant of these orders, required public utilities to 

allow other power generation to access the utilities’ transmission lines, and to offer non-

discriminatory tariffs for all users of the transmission system.10 FERC issued this “open access” 

order in part to complement state movement in direction of retail choice and restructured 

electricity markets.11 FERC also made clear that it would not tolerate state efforts to frustrate 

open access, especially in non-retail choice states.12 The Supreme Court subsequently rejected 

state assertions that Order 888’s limits on retail rates violated the Interstate Commerce Clause.13

Order 888, Order 890,

  

14

In mid-2011 FERC issued an important rule on transmission planning and cost recovery 

for all RTOs and regulated utilities. Order 1000, the Transmission Planning and Cost Allocation 

rule, governs regional and inter-regional planning and allocation of costs for many transmission 

system upgrades.

 and other FERC actions to encourage open and non-discriminatory 

access to utility-owed transmission systems facilitated the interconnection of non-utility owned 

wind power, combined heat and power, solar power, geothermal and hydroelectric power to the 

grid. At a more granular level, FERC has issued rules and approved RTO tariff changes that 

better integrate both renewable energy and demand-reducing measures into the grid and 

encourage regional and interregional long-term grid planning. FERC is taking these actions in 

part because of evolving state energy and environmental policies, especially in the 

Midwest/Great Lakes states, most of which have passed renewable electricity and energy 

efficiency standards in the last several years. FERC’s actions, in turn, will influence the energy 

mix and environmental impacts of electric power in the region. 

15 Among other important actions it requires all utilities and RTOs to consider 

enacted federal and state laws and regulations in long-term transmission planning. Importantly, 
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Order 1000 also requires consideration of non-transmission alternatives such as energy 

efficiency, storage and demand response “on a comparable basis,”16 although the order does not 

mandate selection of those solutions. Recognizing state fears of jurisdictional over-reaching, 

FERC made clear that the regional planning process “is not the vehicle by which integrated 

resource planning (IRP) is conducted”; IRP remains under state purview.17

[S]tate policies to promote increased reliance on renewable energy resources, 
such as the renewable portfolio standard measures discussed above, accentuate 
the need for transmission to deliver electricity from location-constrained 
renewable energy resources to load centers. Other state policies, such as goals 
for use of energy efficiency or demand response, may lower load forecasts within 
a given load zone and thereby affect transmission planning determinations.

 In the proposed Order 

1000 rule, FERC explained how policies could affect transmission expansion: 

18

 
 

Equally significant, Order 1000 requires that the costs of transmission system upgrades 

be paid by all customers throughout the region who benefits. While stating that Order 1000 did 

not authorize regional cost recovery for non-transmission alternatives,19

Another FERC proposal would better integrate wind energy resources into grid 

operations.

 FERC did not determine 

that such cost recovery would violate the FPA.  

20 This rule should reduce the instances when wind power is curtailed on the system, 

which in turn would impact the amount of other generation needed to supply load. Yet another 

FERC rule will increase the compensation that RTOs pay for customers to reduce or shift their 

demand for electricity. This rule requires RTOs to pay “demand response” the full wholesale 

price for energy, comparable to generation resources.21

Taken together, FERC’s planning, wind integration and demand response rules will affect 

the mix of generation and demand response resources on the grid. Less restrictive transmission 

planning and cost allocation rules are likely to spur the development of more wind power 

generation and the use of less fossil-fueled power throughout the Midwest, and more quickly, 
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than otherwise would occur. More energy efficiency and demand response also could reduce 

fossil and nuclear generation throughout the region. In any event, the recent FERC actions 

confirm that federal and state energy policies often require FERC support to be successful. 

B. Regional Transmission Organizations and Independent System Operators 
 

Concurrent with its open access rules and other changes, and also concurrent with state 

moves towards retail choice and “restructured” electric markets, FERC encouraged utilities to 

join RTOs. In Order 2000, issued in 199922, FERC encouraged but did not mandate that utilities 

join RTOs. FERC believed that the RTOs were superior to utility-by-utility decisions in 

managing and planning the power grid, reducing economic and other barriers to buying and 

selling power across longer distances, and engaging more consumer and stakeholder 

participation in grid planning and operations. While the FPA had long authorized FERC to 

authorize the creation of regional power councils,23

RTOs are a close relative of independent system operators (ISOs), except that RTOs are 

always regional in scope, while ISOs may be either state or regional.

 Order 2000 represented a new FERC 

boldness to regionalize electric grid operations, planning and markets. 

24 Apart from regional 

character, which is unique to RTOs, the two types of organizations share three defining 

characteristics: independence, operational authority and short-term reliability.25

1. Energy markets tariff administration and design; 

 In addition to 

meeting these minimum characteristics, RTOs must perform eight functions: 

2. Manage congestion; 
3. Electricity parallel path flow; 
4. Ancillary services;  
5. Open access same-time information system, total and available transmission 

capacity; 
6. Market monitoring; 
7. Planning and expansion; 
8. Interregional coordination. 
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Three RTOs and ISOs operate in the Great Lakes region in the United States: Midwest 

ISO or MISO (which is an RTO despite its name), PJM Interconnection, and New York ISO. 

The Ontario Independent Electricity System Operator manages transmission grid operations in 

Canadian territory contiguous to the Great Lakes.26 While the Midwest ISO and PJM are 

contiguous, their boundaries cross through several states, including Illinois, Michigan, Indiana 

and Ohio. RTO boundaries are not permanent; transmission-owning utilities can voluntarily 

enter, exit, or move between RTOs. As reflected in the map below, the absence of RTOs is 

notable in the South, where no state has fully restructured, and the West, where public power is 

strong.27

 

 

 
Of the nine RTO functions, two of them – congestion management and system planning – 

arguably most influence the transmission system’s environmental effects in the Great Lakes 

region. Congestion management generally refers to the RTO’s system of balancing power supply 

with consumer demand through day ahead and real-time energy markets. Congestion 

management occurs over the short term, ranging from minutes to months. Longer-term 
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transmission system planning and expansion involves changes to the grid’s system of wires, 

transformers, other electrical equipment and infrastructure (and in some cases power plants) to 

satisfy grid reliability needs, meet consumer demand and satisfy relevant public policy 

requirements. 

The three RTOs/ISOs in the Great Lakes region operate functionally similar energy 

markets. In these markets, the day-ahead auction market largely establishes energy supply and 

customer demand needs for the following day. All of the supplier offers are stacked each hour of 

the day in order of cost. The hour’s clearing price is set at the prices of the lowest marginal cost 

resource necessary to meet the hour’s total energy demand (load). The entire day-ahead market is 

cleared hourly, and all generators are paid the market clearing price regardless of their actual 

cost to run. The hourly clearing prices are called locational marginal prices (LMPs), and 

typically differ in different regions within each system because of transmission constraints and 

other factors.  

The following day, in the real-time market, the RTO dispatches sufficient energy each 

hour (and at small increments within each hour) to meet customer demand, moving up the 

dispatch stack starting with the least costly power needed to meet demand. Each RTO has 

procedures in place to ensure sufficient energy is dispatched to meet real-time, security-

constrained operating conditions.28

Full integration of renewable energy and demand-side measures into the RTO energy 

markets generally reduces total emissions and other environmental consequences of power 

generation. There are three distinct ways that fossil-fuel generation is curtailed: 

  

First, as wind and solar energy generation become more widespread, they generally will 

be price-takers in the daily energy market; they will bid at zero or near-zero whenever they 
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generate power and be paid the prevailing clearing price. In these situations, wind and solar will 

displace more expensive generation on the margin. During peak hours, this is likely to be gas-

fired generation or expensive coal-fired generation. During off-peak hours, the generation is 

most likely to be mid-merit or even baseload coal-fired generation. If storage mechanisms are 

available, the renewable resources are more likely to be dispatched during more expensive hours, 

and their bids are unlikely to be zero (the cost of storage will need to be reflected in their offers). 

The exact impact on emissions will depend on the resource mix in the particular RTO and the 

hours in which the renewable resources are offered.  

Second, energy efficiency resources from demand-side management programs will lower 

energy consumption in all hours. Whatever resource is on the margin (highest priced) in that 

hour will be displaced; for off-peak hours this is most likely coal-fired generation and for on-

peak hours it could be gas-fired or coal-fired generation.  

Third, the participation of demand response resources in the energy market will mostly 

occur during high-priced on-peak hours. The demand response resources will displace the most 

costly units in the bid stack. Each RTO has a different emissions profile for the top 1-2% of peak 

demand hours in each year; analyzing that profile (that likely includes expensive and more-

polluting peaking units) will provide a means to quantify the emission reductions from demand 

response resources. 

Long-term system planning is another core RTO function, and each RTO approaches 

planning somewhat differently. For example, MISO engages in a 10-20 year forward-looking 

planning process every 18-months. The end-product is a MISO Board-approved expansion plan 

listing each new transmission system project approved in the RTO. Approved projects are funded 

through MISO-imposed fees on all users that benefit from the upgrades. The MISO planning 
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process includes accounting of current and potential future public policies, and much of MISO’s 

planning process has evolved in response to the many wind power projects being constructed in 

the region and the resulting need to deliver the wind power to load centers (usually cities and 

other high-demand areas). Some aspects of MISO’s planning process are similar to those now 

required by FERC Order 1000. 

 C. North American Electric Reliability Corporation and Electric Reliability 
Organizations 

  
While RTOs, ISOs, utilities and other grid operators throughout the country are 

responsible for planning and managing the electric grid, the North American Electric Reliability 

Corporation (NERC) establishes and enforces the grid’s technical reliability and resource 

adequacy standards.29 For example, NERC requires grid operators to plan and manage the grid 

such that it can absorb sequential loss of generation or transmission facilities without blackouts, 

and NERC defines the precise circumstances (“contingencies”) under which this could occur.30 

These FERC-approved standards are the minimum standards for users to meet on the operating 

grid. NERC works in part through its eight regional electric reliability organizations31

To help meet its mission of maintaining electric grid reliability, NERC periodically 

evaluates potential regulatory and legal impacts on grid operations. In 2010 NERC evaluated the 

impacts of several major new U.S. EPA air, water and solid waste regulations on power plant 

operations. NERC’s analysis concluded that these regulations could force the retirement or early 

retrofits of up to 19 percent of the country’s coal, gas and oil power plants (76,000 megawatts).

 and with 

electric utilities and other market participants.  

32 

Of the four regulations studied, the Clean Water Act Section 316(b) rules (not yet in force) 

would have the most impacts, resulting in up to 36,000 MW of plant retirements.33 The Section 

316(b) regulations could require power plants that currently use once-through cooling water 
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systems (and draw millions of gallons daily of water from rivers and streams) to instead use 

recirculating water systems. Since the conversion process is costly, the owners of many older 

plants may choose to retire them instead of complying with the new rules. NERC’s study was 

somewhat speculative because U.S. EPA had not yet proposed new Section 316(b) regulations. 

In March 2011 U.S. EPA proposed the regulations, and many believe they may not be as costly 

to comply with as NERC believed in 2010. 

Throughout 2011 both PJM and MISO performed their own studies of the impact of the 

new EPA standards, and they came to somewhat different results. MISO’s estimate (still in draft 

form) estimated that about 3,000 MW of capacity are at risk for retirements. 34 PJM estimates 

that 11,000 MW are “most at-risk” and additional 14,100 MW are at “some risk” for 

retirement.35

 D. U.S. Department of Energy/Eastern Interconnection Planning Collaborative 

 NYISO also is conducting a similar study. 

 
The 2009 American Recovery and Reinvestment Act authorized the U.S. Department of 

Energy (DOE) to convene grid stakeholders in the three interconnects to assess their long-term 

demand and transmission requirements.36 In the Eastern Interconnect, a stakeholder collaborative 

organized by the RTOs and utilities in the non-RTO areas is now in a three year process to 

evaluate current and future transmission system needs based on several potential different 

“energy futures.”37 This Eastern Interconnection Planning Collaborative (EIPC) will select three 

futures for detailed study and then examine the potential transmission build-out necessary to 

achieve each future.38

The Eastern Interconnection States Planning Council (EISPC) is working on a related 

DOE-funded project intended to identify major energy zones throughout the Eastern 

 The EIPC’s modeling activities over the next year should generate data on 

some of the environmental impacts of the different futures. 
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Interconnect.39 The primary goals of this project are to identify areas in the Eastern Interconnect 

with resources conducive to developing clean energy/low carbon generation, and provide early 

identification of generation siting issues.40 This process likely will generate GIS-based map 

layers of different datasets, including water quality, which is an important ecosystem service. For 

example, the map below (created by the U.S. Forest Service) identifies the extent to which 

forests serve to protect surface drinking water sources.41

 

  

 
 
This type of mapping, especially at a more granular level, will help to identify potential issues 

for siting transmission and generation earlier in the planning process. Monetization of water 

resource and other impacts also could provide inputs into the benefit-cost analysis for new line 

developments. 

E. Gaps and Potential Opportunities for Improvement Relating to Water 
Resource Use 

A range of opportunities exist for these federally-authorized entities – especially FERC 

and the RTOs in the Great Lakes region – to influence water resource use. They include: 
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1. RTOs should ensure that they evaluate all relevant laws and regulations in their long-

term planning process, including water regulations. Order 1000 now requires consideration of 

these standards, but the devil is in the details. For example, while MISO is taking state renewable 

energy standards into account in its long-term planning, other state and federal policies also are 

relevant to long-term planning and need to be considered. 

2. Commissioners and FERC policy staff need more education about the relationship 

between energy and water use in the Great Lakes watershed. FERC currently is very involved in 

understanding the reliability impacts of new EPA regulatory standards; similar education would 

be appropriate to help Commissioners and staff understand the environmental impacts of all 

generation.  

3. Since no RTO in the Great Lakes region currently estimates the direct water impacts 

of power generation in their system, RTO stakeholders could request that the RTO estimate these 

impacts. That information could then be factored into the RTO’s long-term transmission and 

generation planning as a policy consideration, and also be used by state and federal policymakers 

to help shape new environmental/water policies. As shown in the chart below from a recent 

MISO modeling exercise, different possible energy futures will lead to very different generation 

mixes, which in turn will have different environmental and water use impacts.42
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4. RTOs also could perform “low water consumption” sensitivity analyses in every 

future to help assess the effects of low water consumption policies across every future scenario. 

In any case, RTOs are well-positioned to educate state utility commissions and other 

stakeholders about the water and other natural resource impacts of different types of power 

generation.  

5. Environmentally preferable transmission siting and energy dispatch could 

significantly reduce water and other environmental impacts of generation. Although such options 

raise some legal, policy and technical questions, they should be addressed sooner rather than 

later. 

6. RTOs should integrate environmental impacts earlier in the transmission planning 

process. RTOs do not generally account for environmental costs and considerations in planning 

new transmission lines, other than some limited estimates of air/carbon emissions from different 

expansion scenarios. With sufficient data on the monetization of environmental benefits and 
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ecosystem services they could, for example, include these costs in the overall benefits-costs 

calculations for new transmission lines.  

II. State Markets and Utility System Planning 
 

As noted above, the Interstate Commerce Clause and the Federal Power Act limit 

FERC’s authority over state distribution networks and retail electricity.43 State utility 

commissions regulate such matters as retail power rates, mergers and acquisitions within their 

states, siting of transmission and generation facilities, and related utility matters.44

Beginning in the late 1990s, a wave of state utility restructuring occurred in many states. 

Having seen telephone rates fall after deregulation and the advent of competition in the 

telecommunications industry, many states believed that similar savings were possible in the 

electric utility industry. These states believed that encouraging competition, especially in the 

power generation market, would reduce utility expenses and consumer costs. A consequence of 

restructuring relevant to this report is that state utility commissions in restructured states often 

have less direct control and fewer supervisory powers over the utilities and independent power 

producers in their states. Consequently, in these states there may be fewer opportunities for state 

commissions to influence the impact of power generation on water resources in their states. 

 However, no 

discussion of state regulation and oversight of the electric power industry can occur without 

addressing “restructuring,” which has fundamentally changed state oversight of the electric 

power industry. 

 A. Regulated Energy Markets 
 

Three states in the Great Lakes region, Indiana, Minnesota and Wisconsin, currently 

control electricity generation and distribution through regulated energy markets. In these states, 

utility commissions regulate the retail rates of the electrical industry as a natural monopoly.45  
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Vertically integrated utilities own the generation, transmission, and distribution facilities and 

provide power to customers within their service area.  State commissions set the regulated 

utilities’ retail rates and encourage what the commissions perceive to be best practices for 

electric system operation, such as generation diversification and other attributes of integrated 

resource planning IRP.46 Utilities that practice IRP consider the full evaluation of alternatives, 

including energy efficiency and renewable energy resources, to provide cost-effective and 

reliable service.47 Of all of the states in the Great Lakes region, only Indiana and Minnesota have 

fulsome IRP rules.48

The traditional regulatory approach has been criticized for its market inefficiencies,

 Regardless of whether IRP exists, in all regulated states the electricity 

market is relatively static – rates are somewhat stable and match a utility’s costs, state 

policymakers and utilities plan generation and transmission expansion, and new electric 

companies generally do not compete in the market. 

49 and 

rates can increase beyond what are judged to be acceptable levels. Minnesota is trying a new 

approach to maintain rate control and reduce capital costs.50 This “special recovery mechanism” 

is supposed to achieve this goal in part by assessing additional fees to customers.  Neither the 

Minnesota Public Utilities Commission (MPUC) nor the utilities have conducted any research to 

measure the impact of this new method.51

 B. Restructured Energy Markets 

  

 
Five states in the Great Lakes region currently operate with restructured energy markets: 

Illinois, Michigan (more accurately described as “partially restructured because of state law 

limits on the extent of deregulation), New York, Ohio, and Pennsylvania.  Restructured energy 

markets are intended to encourage competition in the electric power industry and allow 

consumers to choose their electricity suppliers at the retail level. As noted above, the success of 
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the Public Utility Regulatory Policies Act of 1978, showed that competition in the energy 

markets was possible, at least at the wholesale level, by requiring utilities to purchase power 

from specific kinds of generators, albeit at a defined “avoided cost.” These generators could 

compete for the utilities’ dollars and potentially reduce ratepayer costs.52

In the mid-1990s, several states with high retail rates began to experiment with 

restructuring their retail electricity markets. The goal was to provide consumers with more 

choices in the electricity market by sparking competition among electricity providers.

 

53  

Policymakers believed that a more competitive electricity market could lower rates, provide 

better service, spur innovation, and encourage development of clean sources of power.54

Restructuring has had decidedly mixed results. In theory, competition among suppliers 

would result in lower rates,

   

55 along with allowing customers to purchase renewable energy and 

to consider customer service as a decision factor among different suppliers. In reality, many 

consumers have been unwilling to leave their utility electricity provider. For example, as of 2006 

(the last year for which this comparative data is available), the percentage of customers shopping 

for lower rates from suppliers other than their utility ranged from 7-19% in Massachusetts, New 

York, and Ohio,56 and many states have had levels five percent.57 On the other hand, as of 2009, 

non-utility suppliers serve more than 50% of the retail load in Illinois, up from 18% in 2005. 58

Nor have retail rates dropped as hoped. Rates did initially decrease at a faster pace in 

restructured rather than regulated markets. However, this decrease was linked more to state-

mandated rate reductions than to increased competition among suppliers.

 

59  Rates began to 

increase once those mandated reductions expired. For example in 2003, rates increased 19% in 

New Jersey when rate caps expired.60 In 2007, Illinois customers saw rate increases of 45% and 

higher when a ten-year rate cap expired, prompting a law that included a $1 billion rate relief 
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program and the promotion of renewable energy.61 Rate increases have played a role in the 

rolling back of restructured programs in Arizona, Arkansas, California, Montana, Nevada, New 

Mexico, and Virginia.62 The map below shows the current status of restructuring in the United 

States as of 2011.63

 

 

 
 

 C. Public Power and Cooperatives 
 

Cooperatives are consumer-owned electric power providers, and usually but not always 

exist in rural areas. Public power providers are owned and operated by units of government. In 

most cases these energy providers are largely exempt from state utility commission regulation. 

Collectively they generate approximately 15% of all power in the Great Lakes states.64

 

   

D. Analysis – Gaps and Opportunities for Improvement Relating to Water 
Resources 

 
State utility commissioners generally do not consult with state environmental agencies 

early in the transmission siting and other energy planning processes. Utility commissions in the 

Great Lakes region have not prioritized electric power water use, consumption and even water 

quality as issues for review, except to some extent in the context of siting. Authorizing statutes 
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for the commissions generally do not target environmental quality in general or water issues in 

particular as among their responsibilities. These issues generally are left for state environmental 

agencies to consider in the context of permitting and other regulatory approvals. State 

environmental authorities, however, rarely consider the complete universe of power generation 

or the relationship between generation and water issues. 

The public utility commissions in several states in the Great Lakes region do have some 

statutory latitude to consider the environment in their decisions. The Illinois Public Utilities Act, 

for example, establishes environmental quality as a goal of the state commission’s regulatory 

powers, and requires the consideration of the environmental costs of proposed actions with 

“significant” environmental impacts in applicable regulatory processes. 220 ILCS 5/1-102(b)(1). 

Michigan and Illinois also have environmental disclosure statutes requiring utilities to 

periodically disclose electricity generation sources and certain pollutants associated with each 

resource. Id. 5/16-127; Mich. Comp. Laws Ann. 460.10r(3). Neither state requires reporting on 

water impacts. 

In some states energy planning is required to consider environmental impacts. For 

example, Minnesota’s “environmental externalities” statute requires the MPUC to quantify the 

environmental costs associated with different forms of power generation and use that data when 

evaluating and selecting resource options in utility resource plan and certificate of need 

proceedings. Minn. Stat. 216B.2422, subd. 3(a). To date, the MPUC has established values (in 

$/ton of air pollutant) for each of the criteria pollutants and carbon dioxide.65

Minnesota’s environmental externalities statute is the rule, rather than the exception, in 

the Great Lakes region. To the extent that states address water and other environmental issues 

 The MPUC has not 

considered establishing water quality or quantity values. 
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associated with power plants, they do so through federal and state environmental legislation and 

environmental agencies. For example, as discussed earlier, Section 316(b) of the Federal Water 

Pollution Control Act requires the U.S. EPA to establish standards for cooling water intake 

structures that reflect the best technology available for minimizing adverse environmental 

impact. (Section 316(b) does not set levels of consumptive water use.) Cooling water intake 

structures can pull fish and shellfish or their eggs into a power plant's or factory's cooling system 

(“entrainment”). There, the organisms may be killed or injured by heat, physical stress, or by 

chemicals used to clean the cooling system. Larger organisms may be killed or injured when they 

are trapped against screens (“impinged”) at the front of an intake structure.66

State commissions rarely consider information such as intake structure impacts on 

aquatic life when evaluating certificate of need requests or in other proceedings. Those issues 

usually are within the scope of federal and state environmental authorities.  

  

To address these gaps, several actions could help state utility commissions give greater 

consideration of water resource impacts in the planning process. First, to sensitize state 

commissions as to the issues and promote more coordination among different state agencies, 

stakeholders could: 

1. Prepare state-specific and regional reports and fact sheets for utility commissions 

based on the Phase I Great Lakes Energy-Water Nexus Initiative and other work. 

2. Convene joint meetings of state environmental, natural resources and utility 

commission staff to report on commission findings. 

Second, existing laws and standards may be insufficient to adequately consider water 

impacts. Laws could require commissions to: 
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1. Study the direct water quantity and quality impacts of all existing power generation in 

the state. 

2. Periodically evaluate the “indirect” impacts of power plants on water quality and 

quantity, such as through thermal generation cooling, fracking of natural gas deposits, mine 

discharges, and discharges from waste lagoons, scrubbers, and other on-plant operations. 

3. Evaluate the environmental costs of water consumption and use by power plants, 

similar to Minnesota’s environmental externalities rule. 

4. Require utilities to assess water issues in their integrated resource planning process 

(in regulated states).  

5. Incorporate water quantity and quality impacts in power plant siting proposals. 

6. Require utility and non-utility reporting and public disclosure of water use and 

consumption for each utility and non-utility power provider. Several states already 

require on-bill disclosures of utilities’ power sources by generation type (for example, 

Illinois); this would be an extension of that type of reporting obligation. 

Several of these proposals likely would involve “silo-busting” between the state 

environmental/natural resource agencies and the public utility commissions. Compounding the 

challenge is that the commissions operate with more independence than state agencies that report 

directly to the governor. 

Like many other environmental issues, water use and quality issues reach beyond any one 

state’s borders.67 State commissions can work through national and regional associations to 

evaluate water issues associated with energy production. Midwestern state commissioners are 

members of the Mid-America Regulatory Conference (MARC) and its national affiliate the 

National Association of Regulatory Utility Commissioners (NARUC). MARC, NARUC and 
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other regional commissioner groups serve as important forums for state commissioners and their 

staffs to stay abreast of the important energy regulatory and related issues. Energy-related water 

issues could be a focus of discussion and study for these organizations, and could help to develop 

more consistency among the standards in different states relating to water quality. 

Conclusion 
 

The high-power electric grid does not just “happen.” Much like transportation systems, 

the specific choices made in modern grid planning and operations can profoundly influence the 

grid’s environmental impacts. FERC’s recent rulemakings such as in Order 1000 provide new 

and more assertive guidance and authority for grid planners to consider a range of both 

transmission and non-wires solutions to energy problems. State utility commissions have 

significant authority to influence grid planning at the local level and to better integrate the 

distribution grid with the FERC-regulated high-power grid. In both federal and state forums, grid 

planning and operations can be more active and influential than passive and reactionary on 

matters related to water and other environmental concerns.   
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