
 

 

 
 
 
 

April 7, 2019 
 
 
SUBMITTED VIA WEBSITE 0F

1AND EMAIL 1F

2 
 
 
Ashley Pilakowski 
NEPA Compliance Specialist 
Tennessee Valley Authority 
400 West Summit Hill Drive, WT 11D 
Knoxville, TN 37902-1499 
 
 

RE: Tennessee Valley Authority’s 2019 Draft Integrated Resource Plan and Draft 
Environmental Impact Statement 

 
 
Dear Ms. Pilakowski: 
 

The Southern Environmental Law Center (SELC), Energy Alabama, Tennessee 
Environmental Council, Gasp, Tennessee Clean Water Network, Harpeth Conservancy, Alabama 
Rivers Alliance, and Protect our Aquifer (Conservation Groups) write to provide comments on 
the Tennessee Valley Authority’s (TVA) draft 2019 Integrated Resource Plan (draft IRP) 2F

3 and 
accompanying draft Environmental Impact Statement (draft EIS).3F

4  How TVA provides 
electricity has far-reaching effects on the Tennessee Valley, the Southeast region, and beyond. 
The results presented in the draft IRP highlight that—no matter what the future holds—a strategy 
that promotes and leverages distributed energy resources (DER), 4F

5 including energy efficiency, 
demand-response, distributed solar, and storage will best achieve TVA’s statutory mandate to 
provide electricity at the “lowest system cost,”5F

6 as well as its mission to “to improve the quality 
of life in the Valley through the integrated management of the region’s resources.”6F

7 
 

                                                 
1 http://www.tvanepacomments.com/comments.cfm?pid=1r9tyitj8m61lz3xdv5vil9vnghkam135cqdf769f91hvxhyjv. 
These comments were compiled in consultation with The Greenlink Group. 
2 IRP@tva.gov  
3 Volume I—Draft Resource Plan in TVA, 2019 Integrated Resource Plan (2019) [hereinafter “Draft IRP”].  
4 Volume II—Draft Environmental Impact Statement in TVA, 2019 Integrated Resource Plan (2019) [hereinafter 
“Draft EIS”].  
5 DER are either “behind-the-meter” (i.e., installed on a customer’s premises to supply some or all of the customer’s 
electric load) or connected directly to the distribution system. Draft IRP at ES-1. 
6 16 U.S.C. § 831m-1(b)(1). 
7 TVA at a Glance, TVA, https://www.tva.gov/About-TVA/TVA-at-a-Glance (Apr. 5, 2019). 
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The draft IRP results make clear that the strategy promoting DER would reduce system 
costs, increase economic development in the Valley, provide more clean energy, reduce financial 
risk, and improve and preserve the environmental quality of the Valley.  Additionally, promoting 
DER would increase customer freedom to manage their demand on the system, and expand 
market choice for ratepayers. 

 
Although the study confirms that DER is competitive with, and preferable to, a traditional 

supply-side approach, Conservation Groups write to express their concern that, as presented, the 
draft IRP underestimates the potential for DER to contribute to the future of the Valley’s grid. 
The draft IRP includes several key flaws that skew its analysis in favor of supply-side resources. 
The draft IRP assumes that TVA needs additional capacity to serve seasonal peak demand, 
resulting in unnecessary natural gas additions.  The draft IRP also requires uneconomic coal 
plants to remain online until 2025 and does not account for the burden of pollution that 
requirement imposes on our communities. Additionally, the draft IRP makes several unsupported 
assumptions regarding the availability and cost of DER and renewables. Taken together, these 
flaws produce a draft IRP that fails to satisfy TVA’s statutory obligation to provide electricity at 
the lowest system cost and to treat DER on a consistent and integrated basis with supply-side 
resources.7F

8  
 
TVA’s statements in its filings with the Securities and Exchange Commission (SEC) 

reveal that TVA views DER as potential “competition” 8F

9 that may “negatively affect[] TVA’s 
cash flows, results of operations, and financial condition.”9F

10 Moreover, prior to issuing the draft 
IRP, TVA adopted an unjustified rate structure change that was specifically intended to obstruct 
the growth of DER in its service territory.10F

11 These statements and actions suggest that TVA is 
focused on how best to maintain its existing business model, rather than adapting and changing 
to the benefit of ratepayers and communities.  Perhaps as a result, the draft IRP focuses on how 
to absorb or stifle the effects of DER, rather than on how to best deploy them to provide least-
cost power to the Valley.  
 
  

                                                 
8 16 U.S.C. § 831m-1(b)(2)(C). See also Att. 1, SELC Comments on Scoping for 2019 IRP. 
9 TVA, Form 10-K at 19 (2018), http://www.snl.com/Cache/c395786289.html.  
10 TVA, Form 10-K, at 38, 41 (2018), http://www.snl.com/Cache/c395786289.html. 
11 Att. 2, TVA, 2018 Wholesale Rate Change, Draft Environmental Assessment, i (March 2018) (asserting that 
“TVA’s current energy prices over-incentivize consumer installation of DER” and that rate change is needed to 
“mitigate[e] the effects”).   
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Conservation Groups ask that TVA remedy the flaws in the draft IRP’s assumptions and 
analysis, and release a supplemental draft IRP accompanied by a draft supplemental EIS.  Even 
given this flawed analysis, the draft IRP makes clear that TVA should promote DER and 
renewables because those resources would best serve the Valley at the lowest system cost. 

 
 Sincerely, 

  
 Christina I. Reichert 
 Amanda Garcia 
 Southern Environmental Law Center 
 
Daniel Tait 
Chief Operating Officer 
Energy Alabama 
 
Michael Hansen 
Executive Director 
Gasp 
 
Jim Redwine 
Chief Operating Officer 
Harpeth Conservancy 
 
Ward Archer 
President 
Protect Our Aquifer 

 
Jeffrey Barrie 
Interim CEO 
Tennessee Environmental Council 
 
Kathy Hawes 
Executive Director 
Tennessee Clean Water Network 
 
Cindy Lowry 
Executive Director 
Alabama Rivers Alliance 

 
Attachments provided via ShareFile: https://southernenvironment.sharefile.com/f/fo22f47d-ead8-
4666-8469-db562e3a2eb5  
 
 
CC: 

Hunter Hydas, IRP Project Manager, jhhydas@tva.gov 
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COMMENTS ON DRAFT INTEGRATED RESOURCE PLAN 
 
I. Legal framework for least-cost utility planning 
 

TVA must conduct least-cost planning to provide adequate and reliable service to electric 
customers at the “lowest system cost.”11F

12 Lowest system cost does not necessarily mean the 
cheapest. Instead, system cost includes “all direct and quantifiable net costs for an energy 
resource over its available life, including the cost of production, transportation, utilization, waste 
management, environmental compliance, and, in the case of imported energy resources, 
maintaining access to foreign sources of supply.” 12F

13 TVA’s planning must also take into account 
(1) diversity; (2) reliability; (3) dispatchability; and (4) other factors of risk, including carbon 
emissions.13F

14  
 
TVA is also required by statute to treat demand- and supply-side resources “on a 

consistent and integrated basis.”14F

15 The purpose of this mandate is to ensure that demand-side 
resources, such as energy efficiency and distributed solar, receive a fair evaluation in planning to 
provide TVA customers with reliable electric service at the lowest system cost. The TVA Act 
also requires TVA to provide local power companies an opportunity to recommend energy 
efficiency and rate structure incentives and to assist them in planning and implementation of 
such measures. 15F

16 
 
As a publicly owned utility, TVA’s long-term planning must also be informed by its 

mission “to make life better for the people of the Tennessee Valley by providing safe, clean, 
reliable and affordable energy” while “being a good steward of the environment and the rich 
natural resources of the Tennessee Valley region.”16F

17 Indeed, to be eligible to serve on TVA’s 
Board of Directors, candidates must “affirm support for the objectives and missions of the 
Corporation, including being a national leader in technological innovation, low-cost power, and 
environmental stewardship.”17F

18 

                                                 
12 16 U.S.C. § 831m-1(b)(1).  
13 Id. § 831m-1(b)(3). 
14 Id. § 831m-1(b)(2)(A); see also Kentucky Coal Ass’n v. Tenn. Valley Auth., 68 F. Supp. 3d 703, 721 (W.D. Ky. 
2015) aff’d, 804 F.3d 799 (6th Cir. 2015) (“Additionally, with respect to considering the carbon dioxide emissions, 
TVA is required to consider ‘other factors of risk’ under 16 U.S.C. § 831m–1(b)(2)(A) as well as environmental 
compliance, § 831m–1(b)(3).”); Kentucky Coal Ass’n, Inc. v. Tenn. Valley Auth., 804 F.3d 799, 802–03 (6th Cir. 
2015) (“But the plaintiffs overlook the reality that the term ‘costs,’ before and after Michigan, means more than 
dollars and cents. Yes, it includes ‘all direct and quantifiable net costs for an energy resource over its available life, 
including the cost of production, transportation, utilization, waste management, [and] environmental compliance.’ But 
it also includes ‘harms that [a decision] might do to human health or the environment.’ The TVA considered all of 
these costs when making the Paradise decision, and it reasonably concluded that its decision would do more good 
than ill when measured by these considerations.” (internal citations omitted) (alterations in original)). 
15 16 U.S.C. § 831m-1(b)(2)(C). 
16 Id. § 831m-1(c). 
17 The 2010s, TVA, https://www.tva.com/About-TVA/Our-History/The-2010s (last visited Mar. 28, 2019). 
18 16 U.S.C. § 831a. 
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II. TVA’s lack of data transparency undercuts the public’s ability to review and 
comment on the draft IRP. 
 
SELC previously alerted TVA of the need for transparency in the IRP process after 

participating in the 2015 IRP Working Group. 18F

19 SELC explained that information 
asymmetries—particularly delayed access to sensitivity analyses—limited SELC’s ability to 
fully engage in the IRP stakeholder process.19F

20  
 
Unfortunately, the 2019 draft IRP continues to suffer from a troubling lack of data 

transparency that hinders the public’s ability to provide meaningful input on the draft IRP. 20F

21 For 
example, TVA does not disclose the specifics of the third party review of its cost and 
performance estimates for supply-side resources.21F

22 TVA provides even less detail regarding the 
cost and performance estimates for demand-side resources such as energy efficiency.22F

23 Similarly, 
TVA does not disclose specific information regarding participant cost assumptions in the new 
Total Resource Cost metric,23F

24 or disclose sufficient detail to evaluate the economic case for its 
new seasonal reserve margin.24F

25   
 
In addition to the data transparency issues noted above and additional issues identified in 

Sections IV–V, the draft IRP again fails to include sensitivity analyses, despite identifying which 
sensitivity analyses TVA plans to run. During the pendency of the comment period, 
Conservation Groups were able to obtain the results of an updated base case analysis and a 
handful of sensitivity analyses, not directly from TVA, but through networks of interested citizen 
groups.25F

26 TVA’s unwillingness to provide this information to the public in a timely and 
straightforward way significantly hinders Conservation Groups’ and the public’s ability to 
comment on the draft IRP.   

 

                                                 
19 Att. 3, Letter from Amanda Garcia, SELC, to Gary Brinkworth, TVA, Apr. 3, 2015 [hereinafter “SELC 
Transparency Letter”]. 
20 Id. 
21 For example, throughout the draft IRP, TVA explains that it bases its analysis on “historical data” sometimes in 
combination with “other utility IRPs” See, e.g., Draft IRP at A-6. 
22 Id. at A-1 to A-3. 
23 Section V.B. 
24 Section V.A. 
25 Section IV.A.iii. 
26 In particular, Energy Alabama, a member of the IRP Working Group, regularly provided us with up-to-date 
information. In addition, on April 3, 2019, TVA responded to a Freedom of Information Act request submitted by 
the Southern Alliance for Clean Energy. See Maggie Shober & Amelia Shenstone, Last Minute “Transparency”—
TVA Releases Key Planning Data Days Before Comment Deadline, SACE, Apr. 3, 2019, 
https://cleanenergy.org/blog/last-minute-transparency-tva-releases-key-planning-data-days-before-comment-
deadline. We are grateful to SACE for immediately making public TVA’s response; however, it is TVA’s obligation 
to provide the public with sufficient information to evaluate its IRP and associated EIS, not SACE’s. Moreover, 
receiving this information five days before comments are due does not provide sufficient time for review. 
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Without seeing the results of those analyses and having a complete understanding of the 
data and assumptions used in the draft IRP, Conservation Groups are unable to fully and 
meaningfully engage in the public notice process on the draft IRP and the associated draft EIS. 
 
III. The draft IRP confirms that a portfolio that promotes DER is competitive with and 

preferable to a supply-side approach.  
 
The draft IRP confirms that Strategy B (“Promote DER”) would perform as well, and in 

many ways better, than Strategy A (“Base Case”). In the Base Case no specific resource types 
are promoted beyond continuation of existing programs as currently forecasted.26F

27 In Promote 
DER, energy efficiency, demand response, distributed generation, and storage are incentivized 
and low-income energy efficiency programs are included at assumed levels.27F

28 Strategy C 
(“Promote Resiliency”) incentivizes small, agile units, particularly small modular nuclear 
reactors, small gas units, demand response, storage, and distributed generation.28F

29 In Strategy D 
(“Promote Efficient Load Shape”), targeted electrification as well as demand and energy 
management are incentivized; energy efficiency, demand response, and storage are promoted.29F

30 
Strategy E (“Promote Renewables”) incentivizes distributed and utility-scale renewables.30F

31  
 
When evaluating each strategy, the draft IRP uses fourteen scorecard metrics that seek to 

“reflect desired goals and priorities in areas related to cost, risk, environmental stewardship, 
operational flexibility, and Valley economics.”31F

32 (Table 1). 
 

  

                                                 
27 Draft IRP at 6-7. 
28 Id.  
29 Id.  
30 Id.  
31 Id. 
32 Id. at ES-4. 
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Table 1. Scorecard metrics32F

33 

Category Metric Description 
Cost Present value of revenue 

requirements or PVRR ($Bn) 
Total plan cost (capital and operating) expressed as the 
expected (stochastic) present value of revenue 
requirements over the 20-year study period 

System average cost years 1–20 
($/MWh) 

Expected average system cost for the study period, 
computed as the levelized annual average system cost 
(annual revenue requirements divided by annual sales) 

Total resource cost ($Bn) Total plan cost (capital and operating) expressed as the 
expected present value of revenue requirements over the 
study period plus participant cost net of bill savings and 
tax credits 

Risk Risk/benefit ratio Area under the plan cost distribution curve between P(95) 
and expected value divided by the area between expected 
value and P(5) based on stochastic analysis 

Risk exposure ($Bn) The point on the plan cost distribution below which the 
likely plan costs will fall 95% of the time based on 
stochastic analysis 

Environmental 
Stewardship 

CO2 (MMTons) Expected annual average tons of CO2 emitted over the 
study period 

CO2 Intensity (lbs/MWh) Expected CO2 emissions expressed as an emission 
intensity, computed by dividing emissions by energy 
generated and purchased 

Water consumption (MMGallons) Expected annual average gallons of water consumed over 
the study period 

Waste (MMtons) Expected annual average quantity of coal ash, sludge and 
slag projected based on energy production in each 
portfolio 

Land use (Acres) Expected acreage needed for expansion units in each 
portfolio in 2038 

Operational 
Flexibility 

Flexibility resource coverage ratio The ratio of flexible capacity available to meet the 
maximum 3-hour ramp in demand in 2038 to the 
maximum 3-hour ramp demand in 2038 

Flexibility turn down factor 
(2038) 

Ability of the system to serve low load periods as 
measured by the percent of must-run and non-
dispatchable generation to sales 

Valley 
Economics 

Percent difference in real per 
capita income 

The change in real per capita personal income expressed 
as a change from a reference portfolio in each scenario 

Percent change in employment The change in non-farm employment expressed as a 
change from a reference portfolio in each scenario 

 
The cost metrics in the draft IRP include present value of revenue requirements (PVRR), 

system average cost, and a metric not included in the previous 2015 IRP: total resource cost. 
PVRR reflects the total system cost to TVA and serves as the starting point for evaluating 
whether TVA has satisfied its statutory obligation to provide electricity at the “lowest system 
cost.”33F

34 System average cost represents a levelized average of the revenue requirements divided 
by projected sales.34F

35 System average cost is intended to provide insight into a strategy’s potential 

                                                 
33 Id. at 6-13. 
34 16 U.S.C. § 831m-1(b)(1), (3). 
35 Draft IRP at 6-13. 
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pressure on rates.35F

36 The 2019 draft IRP adds a new metric—total resource cost—which is the 
total system cost to TVA (PVRR) plus participants’ “net of savings (bill savings, tax credits).”36F

37 
Participant costs are undefined in the draft IRP, but because PVRR is a separate metric, total 
resource cost’s unique role appears to be consideration of purported costs to third parties, not 
TVA.  

 
The results for the scorecard metrics demonstrate that Promote DER is competitive with 

and in some ways outperforms the Base Case.37F

38 Under the current outlook, for example, Promote 
DER slightly outperforms the Base Case in terms of CO2 emissions, CO2 intensity, water 
consumption, waste production, land use, flexibility resource coverage ratio, PVRR, and system 
average cost.38F

39 The only metric by which the Base Case performs better by more than a 
negligible margin is total resource cost. However, as discussed in Section V.A., that metric is not 
directly relevant to determining the “lowest system cost,” and, in any event, does not accurately 
reflect the economics of DER for participants. After correcting this and other errors, the Promote 
DER strategy and other non-Base Case strategies explored in the draft IRP would likely be even 
more competitive than currently projected. 
 
IV. The draft IRP employs unjustified assumptions that skew the results in favor of 

supply-side fossil resources. 
 
The draft IRP includes several key flaws that skew its analysis in favor of supply-side 

resources. The draft IRP assumes that TVA needs additional capacity to serve seasonal peak 
demand, resulting in unnecessary natural gas additions.  In addition, the draft IRP requires 
uneconomic coal plants to remain online until 2025 and does not account for the burden of 
pollution that requirement imposes on our communities. 
 

A. The draft IRP employs an inflated winter reserve margin that results in over-
investment in natural gas. 

 
The draft IRP proposes to switch to a dual seasonable peak because of “weather-driven 

variability around summer and winter peak load”39F

40 using thirty-seven years of data. 40F

41 The draft 
IRP overstates the desirability of natural gas generation through an inflated reserve margin 
analysis and an erroneous presentation of load and temperature data. The proposed peaks exceed 
those recommended by federal entities charged with ensuring reliability. Moreover, the draft IRP 
relies on (1) decades old winter weather data, (2) flawed economic analysis, and (3) controversial 
methodologies.  

                                                 
36 Id. 
37 Id. 
38 Id. at 7-18.  
39 Id. 7-21 to 7-22. 
40 Id. at D-2. 
41 It is unclear which 37 years were analyzed in the IRP. 
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i. Grid-planning agencies have found that TVA needs a reserve margin 
of 13.15–15%, not the 25% winter peak applied in the draft IRP. 

 
Both the North American Electric Reliability Corporation (NERC) and the SERC 

Reliability Corporation (SERC) project a reserve margin requirement for TVA far below the 
winter reserve proposed in the draft IRP. NERC reports that the reserve margins in SERC N—
which largely consists of TVA—will consistently trend above 20% over the next decade, 
resulting in zero megawatts of lost load. 41F

42  
 
SERC looks more specifically at the TVA service territory as a part of the work of the 

Resource Adequacy Working Group. The Working Group conducted its own independent 
probabilistic planning reserve margin study and found that a reserve margin of 13.15–14.41% is 
sufficient to maintain reliability with a zero or near-zero risk to resource adequacy.42F

43 SERC also 
produced analysis that projects that TVA’s current system will have 0 loss-of-load-hours, loss-
of-load-events, loss-of-load-frequency, and expected unserved energy through 2022.43F

44 When 
considering neighboring system resources, TVA’s reserve margin could be reduced by over 60% 
and still comply with existing reliability standards.44F

45  
 

Table 2. Reserve Margin Projections for TVA Territory45F

46 

TVA’s  
Current Reserve 

Draft IRP 
Winter Reserve 

Draft IRP 
Summer Reserve

SERC NERC* 

25.7% 
22.98% by 2027 

25% 17% 13.15–14.41% 15% 

*The SERC-N region considered in NERC is broader than TVA’s territory 

 
TVA currently has, and is projected to maintain, more than sufficient reserve capacity 

based on its existing system. Moreover, the NERC and SERC analyses do not take into account 
TVA’s ability to access power from neighboring utilities, many of which are significantly over 
capacity.46F

47 
 

  

                                                 
42 Att. 4, North American Electric Reliability Corporation, 2018 Long-Term Reliability Assessment at 10 (2018), 
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_LTRA_2018_12202018.pdf 
[hereinafter “NERC Report”]. 
43 Att. 5, SERC Reliability Corporation, 2018 Annual Assessment Reliability Review Subcommittee 7 (2018), 
https://online.flippingbook.com/view/769421/2/#zoom=z [hereinafter “SERC Report”]. 
44 Id.  
45 Att. 6, SERC 2018 Probabilistic Assessment, GE Energy Consulting, SERC, at v (2018), 
http://www.serc1.org/docs/default-source/committee/resource-adequacy-working-group/2018-serc-probabilistic-
assessment-report.pdf. 
46 Draft IRP at D-6; SERC Report at 7; NERC Report at 10. 
47 SERC Report at 7–8; NERC Report at 10. 
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ii. Winter weather is becoming less variable and extreme. 
 
The draft IRP states that one of the main drivers for switching to a seasonal peak instead 

of one driven primarily by the system annual peak is “weather-driven variability around summer 
and winter peak load.”47F

48 Using thirty-seven years of data, the draft IRP states that TVA’s winter 
peak loads represent a higher level of variation than the summer loads, which they correlate with 
seasonal peak demands.48F

49 However, the winter peak appears to be based on extreme winter 
weather events in the distant past, rather than current weather patterns and the trend of winter 
temperatures in recent decades. This weather-based argument suffers from two major issues: 
(1) weather data from many decades past is not suitable for deriving inferences about future 
capacity needs; and (2) the existence of variation from average winter temperatures does 
necessarily require a higher reserve margin. 

 
According to the U.S. National Oceanic and Atmospheric Administration (NOAA), 

between 1980 and 2018, the lowest winter temperatures in Nashville, Memphis, and Knoxville—
the largest load centers in the territory—have been rising steadily. (Figure 1). The coldest winter 
temperatures in Nashville occurred in the 1980s: 1985 (-17°F), 1982 (-11°F), 1989 (-10°F), 1983 
(-5°F), 1984 (-5°F). Similarly, the four coldest winter temperatures in Memphis occurred in the 
1980s, with the fifth coldest winter temperature occurring over two decades ago: 1985 (-4°F), 
1989 (-4°F), 1982 (0°F), 1983 (0°F), 1996 (4°F). In Knoxville, the coldest winter temperatures 
occurred at least two decades ago, with the majority occurring over three decades ago: 1985 (-
24°F), 1996 (-8°F), 1983 (-6°F), 1982 (-5°F), 1994 (-4°F). 

 

                                                 
48 Draft IRP at D-2. 
49 Id. at D-3 to D-4. 
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Figure 1. Annual Minimum Temperature in Nashville, TN and Memphis, TN, 1980–2018 49F

50 

 
 
In addition to modern weather trends showing warming winter lows, the trends show that 

winter temperature variation has become less extreme in the 2010s compared to most of the 
previous decades. The largest winter minimum temperature spread50F

51 occurred in the 1980s with a 
23°F–33°F difference in the three cities, followed by the 1990s where the difference swing was 
18°F in Nashville, 15°F in Memphis, and 25°F in Knoxville. (Figure 2); (Figure 3); (Figure 4). 
The most recent two decades are marked by relatively warmer peak winter temperatures and 
even smaller minimum temperature spread. 
 

                                                 
50 Figure created using NOAA Online Weather Database. 
51 Defined as the difference between the highest minimum temperature and lowest minimum in a decade. 
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Figure 2. Nashville Winter Lowest Temperature Decadal Spread 

 
 

Figure 3. Memphis Winter Lowest Temperature Decadal Spread 
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Figure 4. Knoxville Winter Lowest Temperature Decadal Spread 

 
 

iii. Astrapé’s research methodology appears to promote a higher reserve 
margin that is unnecessary. 
 

TVA retained Astrapé to evaluate their reserve margin—as has been done by several 
neighboring utilities recently.51F

52 Experts have critiqued some of Astrapé’s assumptions, and many 
of those assumptions appear to have been used in the draft IRP (for example, the $15,000/MWh 
value of lost load or severely limiting the contribution of demand response).52F

53  
 
Although TVA did not provide the public with its full reserve margin study when it 

published the draft IRP,53F

54 the assumptions in other similar studies by Astrapé have, for example, 
(1) overstated the degree to which load is correlated with temperature changes at extremes; 54F

55 
(2) understated the potential for DER to contribute to meeting demand at any time but especially 

                                                 
52 Draft IRP at D-1. 
53 Att. 7, James F. Wilson, Comments on: The Economic Ramifications of Resource Adequacy Whitepaper, Wilson 
Energy Economics (2013), http://wilsonenec.com/dev/wp-content/uploads/2016/07/Wilson-comments-on-Astrape-
EISPC-Whitepaper-March-24-2013-r.pdf [hereinafter “Wilson Whitepaper”]; Att. 8, James Wilson, Review and 
Evaluation of Resource Adequacy and Solar Capacity Value Issues with regard to the Duke Energy Carolinas and 
Duke Energy Progress 2018 Integrated Resource Plans and Avoided Cost Filings, N.C. Utilities Comm’n (Docket 
E-100, Sub 157 2019) [hereinafter “Wilson Report”].  
54 TVA provided additional information related to the reserve margin study to SACE on April 3, 2019, which SACE 
made public. Conservation Groups have not had sufficient time to evaluate this additional information, which was 
not initially provided to the public by TVA. 
55 Wilson Report at 4–13. 
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during peak;55F

56 and (3) understated the capability of interregional transfers from neighboring 
utilities.56F

57  
 
In addition to physical reliability, TVA’s reserve margin determination also hinges on 

economic valuations. It is therefore important for the public to understand how the economic 
evaluation was performed and whether adequate and accurate data were chosen to perform the 
analysis. Presenting a detailed description of the methodology behind the economic evaluation of 
reserve margins—including the factors and mathematical equations used in the calculation—
would improve the data transparency of the draft IRP and allow for meaningful public 
engagement on this critical assumption including in TVA’s modeling. 

 
B. The draft IRP artificially maintains operation of uneconomical coal-fired 

power plants. 
 
The draft IRP restrains the models’ ability to retire coal-fired power plants so that most 

coal units cannot be retired until 2025.57F

58 That assumption forces certain resources to remain 
online instead of allowing economics to inform planning decisions. This mandated availability 
directly violates least-cost planning by requiring customers to pay for existing resources 
regardless of the ability of other resources to meet the same energy needs more cost-effectively. 
If it were true that no other resource could meet the energy needs of customers at lower costs, 
this violation could be called a modeling error with little real-world impact were the other 
modeling concerns addressed.  

 
However, that is not the case. Recently published cost evaluations show that today the 

vast majority if not all of TVA’s operating coal fleet’s generation could be more cost-effectively 
met by renewables located within 35 miles of the existing plants, and within five years, 
renewables would be more than 25% more cost-effective.58F

59 It is troubling that TVA might 
choose to keep more expensive plants online without full consideration of lower-cost 
alternatives. This concern touches on every aspect of TVA’s charge; without being addressed, 
each strategy considered in the IRP is higher-cost, more environmentally damaging, and less 
supportive of economic development. Given that the IRP did not even consider solar with 
storage configurations, an argument over capacity value cannot counter this concern. 

 
Vibrant Clean Energy recently showed that many existing coal-fired units in the Valley 

could be replaced today by local renewables “at an all-in cost lower than the existing coal plant’s 

                                                 
56 Id. at 19–20. 
57 Wilson Whitepaper at 3. 
58 Draft IRP at 5-7. 
59 Att. 9, Eric Gimon et al., The Coal Cost Crossover: Economic Viability of Existing Coal Compared to New Local 
Wind and Solar Resources (2019), https://energyinnovation.org/wp-content/uploads/2019/03/Coal-Cost-
Crossover_Energy-Innovation_VCE_FINAL.pdf [hereinafter “Vibrant Clean Energy Study”]. 
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ongoing marginal costs.”59F

60 (Figure 5); (Figure 6). Replacing coal plants with new wind and solar 
is more complex in practice.60F

61 For example, local utility-scale wind and solar alone may not 
replace the annual energy of a retired coal plant. However, the addition of utility-scale battery 
storage would make solar and wind energy dispatchable. And DER investment would offer 
incremental generation and could increase flexibility in light of relatively flat load projections. 
Moreover, the study noted that in the Southeast, “almost all coal plants are substantially at risk to 
replacement by local solar in 2025” so “it is hard to imagine Southeastern utilities not relying 
heavily on solar and complementary load shifting resources to replace the coal and save 
customers money.” 61F

62  
 

Figure 5.Vibrant Clean Energy Study Results in 2018. 

 
 

                                                 
60 Id. at 2–3. 
61 Id. at 4.  
62 Id. at 10. 
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Figure 6. Vibrant Clean Energy Study Results in 2025. 

 
 
Least-cost planning should allow coal retirements when those retirements are 

economical. The draft IRP should remove this restriction, and allow the model to retire 
uneconomical coal-fired power plants. 

 
C. The draft IRP fails to comprehensively account for costs from emissions. 

 
In certain scenarios, the draft IRP includes a cost per ton of CO2 ranging from $5 to $45. 

The social cost incurred from TVA’s generation is otherwise unaccounted for in the draft IRP. 
The draft EIS considers some of the environmental effects from emissions of conventional 
pollutants, but that analysis is not a substitute for including the impacts of harm from 
conventional pollution in the IRP itself.  

 
Because it fails to consider those harms, the draft IRP understates the costs of generating 

units that create economic damage to the residents of the Valley. Using the AP2 model62F

63 and 
data from the U.S. Environmental Protection Agency’s Air Markets Program Data, those 
damages can be calculated for recent historical emissions. 63F

64 The analysis in Figure 7 incorporates 
damages created by TVA’s electric generation assets in 2016, 2017, and 2018 for SO2 and NOx. 
 
                                                 
63 AP2 is widely used in the environmental economics literature and can be directly matched to specific generating 
units, which was done for all coal, oil, and natural gas TVA owned and operated units. Att. 10, National Research 
Council, Hidden Costs of Energy: Unpriced Consequences of Energy Production and Use, National Academies 
Press (2010), https://doi.org/10.17226/12794; Nicholas Z. Muller, Boosting GDP Growth by Accounting for the 
Environment, 6199 Science 345 (2014); H. Ron Chan, et al., The Impact of Trading on the Costs and Benefits of the 
Acid Rain Program, 88 J. of Envtl. Econ. & Mgmt. 180 (2018). 
64 Air Markets Program Data, U.S. Envtl. Prot. Agency, https://ampd.epa.gov/ampd (Apr. 5, 2019). 
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Figure 7. Economic damage from sulfur dioxide and nitrogen oxide emissions, 2016–2018 

 
 

Recent data show that damage has exceeded $3 billion over the course of the past three 
years. Although the damage from these two pollutants is declining, it still exceeds $650 million 
dollars in 2018. By ignoring that damage, the draft IRP implicitly subsidizes generation of 
electricity from fossil fuels.  

 
As a result, the draft IRP’s methodology does not provide objective advice about optimal 

planning strategies for the economic development or environmental wellbeing of the Valley. The 
draft IRP should integrate damages from conventional pollutants as a metric to be considered in 
an updated IRP.  
 
V. The draft IRP fails to treat DER on a consistent and integrated basis. 

 
The draft IRP persistently fails to treat DER on a consistent and integrated basis with 

supply-side resources. Together, the flaws discussed in this Section undermine strategies 
promoting DER. In particular, the draft IRP arbitrarily includes the following errors that TVA 
should correct: 

 
(1) The new total resource cost metric appears to mischaracterize DER participant 

costs; 
(2) Erroneous capital cost estimates overstate the costs of DER;  
(3) Flawed assumptions limit energy efficiency’s potential to be fully realized;  
(4) Use of outdated, ineffective demand response programs as the basis for its analysis 

leads to the continued underuse of those programs; and  
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(5) Inconsistent treatment of distributed versus utility-scale storage options constricts 
installation of distributed storage. 

 
As discussed above in Section III, even with these flaws, Promote DER is competitive with the 
Base Case. Without these significant flaws, strategies that emphasize increased investment in 
DER, including the Promote DER strategy, would likely outperform the Base Case to an even 
greater degree.  
 

A. The draft IRP’s new cost metric—total resource cost—mischaracterizes 
participant costs associated with DER.  
 

In the draft IRP, TVA adds a third cost metric, total resource cost, which was not 
included in the 2015 IRP. 64F

65 TVA states that total resource cost is meant to represent PVRR plus 
net of costs/savings from an individual’s participation in DER programs.65F

66 PVRR is a separate 
metric, so in essence, total resource cost reflects TVA’s assessment of the strategies’ potential 
costs to third parties. Based on the limited information available in the draft IRP, the total 
resource cost metric appears to mischaracterize or inaccurately represent participant costs 
associated with DERs. 

 
As a preliminary matter, TVA does not explain whether or how participant costs factor 

into to its determination of “lowest system cost.” Participant costs are non-utility, secondary 
costs to ratepayers who voluntarily participate in electricity generation by paying for, installing, 
and using DERs. Any purported participant costs should be weighed alongside other costs to 
third parties, such as costs resulting from the health effects tied to living near coal- and gas-fired 
power plants.66F

67 
 

Due to a lack of data transparency,67F

68 we are unable to recreate the calculations for total 
resource costs. However, an examination of the logic behind PVRR and total resource cost 
suggests that the framework the draft IRP uses to conduct its analysis inaccurately assesses the 
participant costs associated with DER.  

 
Promote DER has PVRR values lower than all other strategies, and breaks even with the 

Base Case. According to the draft IRP, Promote DER has the highest total resource cost (which 
is PVRR plus “participant costs”). The logical conclusion is that the draft IRP projects high 
participant costs for Promote DER (and other strategies that include higher amounts of DER). 
But that finding is contradicted by many studies and real world programs.  

                                                 
65 Draft IRP at 6-13 to 6-14. 
66 Id. at 6-13. 
67 See Kentucky Coal Ass’n, Inc., 804 F.3d at 802–03 (finding that costs include the “harms that [a decision] might do 
to human health or the environment” (alterations in original)). 
68 See Section II. 
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For energy efficiency, in particular, the National Laboratories of the Department of 
Energy have identified cost-effective opportunities to save over 35% of residential electricity use 
in Tennessee through energy efficiency in under five years,68F

69 with similar savings levels of 15–
30% for other sectors.69F

70 (Figure 8). In their recently issued IRP, Georgia Power shows similar 
dynamics for customers and utility-sponsored efficiency programs, with levelized costs of 
efficiency hovering around $0.02/kWh for most of the next twenty years, compared to retail rates 
at least 500% greater.70F

71 Given that efficiency investments are cost-effective for customers, with 
payback periods shorter than the planning horizon for the draft IRP, it is highly unlikely that 
there would be a net increase in participant costs for efficiency programs.  

 
Figure 8. Energy Efficiency Supply Curve for Tennessee71F

72 

 
 
For distributed solar, even without federal tax credits, there would still be a net-positive 

financial return for an investment in DER given the cost reductions anticipated by Lazard.72F

73 The 
same is true based on the costs estimated in recent IRP filings in the Southeast. In Georgia, for 
example, installed cost estimates for residential and commercial distributed solar in 2018 

                                                 
69 Att. 11, Eric Wilson, et al., Energy Efficiency Potential in the US Single-Family Housing Stock, National 
Renewable Energy Laboratory, at 124 (2017), https://www.nrel.gov/docs/fy18osti/68670.pdf [hereinafter “NREL 
EE Report”]. 
70 Att. 12, State Level Electric Energy Efficiency Potential Estimates, Electric Power Research Institute (2017) 
,https://www.energy.gov/sites/prod/files/2017/05/f34/epri_state_level_electric_energy_efficiency_potential_estimat
es_0.pdf; [hereinafter “EPRI EE Report”]; Att. 13, Industrial Energy Efficiency Potential Analysis, U.S. Dep’t of 
Energy (2016), https://www.energy.gov/sites/prod/files/2017/04/f34/energy-savings-by-state-industrial-
methodology.pdf [hereinafter “DOE Industrial EE”]. While that range of economic potential for the industrial sector 
is large, it is also substantially greater than the size and scope of the efficiency work envisioned by the draft IRP. 
71 Att. 14, Georgia Power Company. 2019 Integrated Resource Plan. Georgia Public Service Commission Docket 
42310 (2019), http://www.psc.state.ga.us/factsv2/Document.aspx?documentNumber=175473  
72 NREL EE Report at 124. 
73 Att. 15, Lazard’s Levelized Cost of Energy Analysis – Version 12.0, Lazard (2018), 
https://www.lazard.com/media/450784/lazards-levelized-cost-of-energy-version-120-vfinal.pdf. 
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registered at $2.50–2.98/watt and $1.85/watt, respectively (pre-tax credits). 73F

74 Within the 
Tennessee Valley, consumer behavior also supports the net benefits of installing distributed 
solar. For example, BlueCross BlueShield recently announced that it plans to install 4.3 MW 
worth of solar panels to power its corporate headquarters because solar generation would be 
cheaper than purchased electricity.74F

75 The company anticipates that it will save $23 million in 
energy costs over the projected useful life of the solar equipment (twenty-five years).75F

76 
 
The same conclusion can be drawn for demand response.76F

77 As part of a study by the 
Department of Energy’s Smart Grid Investment Grant Program, the Sacramento Municipal 
Utility District found that under almost all scenarios it ran, alternative rate and customer system 
offers and recruitment approaches resulted in net benefits.77F

78 For the same study, Oklahoma Gas 
and Electric found net benefits for its variable peak pricing program—which included 
programmable communicating thermostats at no cost to participating customers.78F

79 
 
Viewing TVA’s total resource cost in light of these examples, it is highly likely that the 

total resource cost metric presented in the draft IRP underestimates participant benefits of DER, 
or the costs to both the utility and participants are overestimated. It is also likely that both factors 
are at play.  

 
B. The draft IRP includes DER costs that were not reviewed by any  third-party 

consultant. 
 
TVA hired a third party consultant—Navigant Consulting, Inc. (Navigant)—to compare 

TVA’s planning parameters with other industry sources and ensure the modeled assumptions 
were representative of the respective generating technologies.79F

80 From the list in Navigant’s 
summary letter, it appears that Navigant did not review the vast majority of DER modeled in the 
draft IRP.80F

81 (Table 3). For the parameters not independently reviewed, TVA does not provide 

                                                 
74 Att. 16, Solar Crowdsource, Solarize Atlanta, https://www.solarcrowdsource.com/campaign/atlanta-ga (Apr. 5, 
2019); Att. 17, Cost of Solar Panels in GA, Energy Sage, https://www.energysage.com/solar-panels/solar-panel-
cost/ga (Apr. 6, 2019).The price estimates from Solarize Atlanta represent bulk purchasing, which lower the costs of 
both residential and commercial solar. 
75 Att. 18, Dave Flessner, BlueCross BlueShield to Install 10,000 Solar Panels to Power Chattanooga Headquarters, 
Times Free Press, Mar. 27, 2019, 
https://www.timesfreepress.com/news/business/aroundregion/story/2019/mar/27/bluecross-solar-panels/491482.  
76 Id. 
77 Att. 19, U.S. Dep’t of Energy, Final Report on Customer Acceptance, Retention, and Response to Time-Based 
Rates from the Consumer Behavior Studies 35, 59 (Nov. 2016) [hereinafter “DOE DR Report”]. 
78 DOE DR Report at 35. The benefit-costs results were based on a ten year net present value analysis with the 
benefits based on deferral value of capacity additions and avoided wholesale energy costs due to reduced loads 
during high cost periods or shifting usage from higher to lower cost periods. Id. 
79 Id. at 59. 
80 Draft IRP at A-1. 
81 Id. at A-2. 



Page 21 of 46 
 

sufficient information to evaluate the basis and accuracy of its cost estimates.81F

82 Given the data 
transparency issues in the draft IRP, the lack of third party review of TVA’s cost estimates for 
DER is all the more concerning. 

 
Table 3. Estimated Costs for DER from the Draft IRP82F

83 

Resource Estimated Cost Navigant Review? 
Residential distributed solar  $3,230/kW no 
Large Commercial distributed solar $2,007/kW yes 
Small Commercial distributed solar $2,134/kW yes 
Residential battery storage $1,720/kW no 
Residential energy efficiency $8–211/MWh no 
Commercial energy efficiency $15–23/MWh no 
Industrial energy efficiency $10–24/MWh no 
Residential demand response $73–91/MWh no 

 
Navigant reviewed parameters for only small and large commercial distributed solar. 

That review is still opaque because the review published in the draft IRP discusses Navigant’s 
review of “all of the solar PV parameter values,” and does not disclose the analysis for each 
category of solar generation nor information for each parameter.  

 
C. The draft IRP fails to acknowledge the untapped resource of energy 

efficiency.  
 
Rather than treating energy efficiency on par with supply-side resources, the draft IRP 

includes assumptions that severely restrict its implementation. Effectively implementing energy 
efficiency avoids costs associated with producing energy, reduce costs for complying with 
environmental regulations, lower wholesale energy costs through reduced demand, and reduce 
major risks for costly projects like buying and building power plants.83F

84 Despite these benefits, 
the draft IRP consistently hamstrings energy efficiency in its model by (1) using “historical” 
participation rates for ineffective programs; and (2) creating an artificial cap through U.S. 
Department of Energy codes and standards. TVA also proposes to exacerbate these issues by 
proposing a one-sided sensitivity case that would assume higher costs to implement energy 
efficiency without also analyzing a scenario assuming lower costs to implement energy 
efficiency. 

 

                                                 
82 SELC participated in TVA’s Distributed Generation Information Exchange (DG-IX), which convened 
stakeholders to provide cost information regarding DER. It is not clear from the draft IRP whether or how that 
information was considered and incorporated. DG-IX members did not review or approve the final cost information 
presented in the draft IRP.  
83 Draft IRP at A-5, B-10. 
84 Att. 20, Brendon Baatz, ACEEE, Everyone Benefits: Practices and Recommendations for Utility System Benefits 
for Energy Efficiency (2015). 
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i. The “historical” participation rates used in the draft IRP fail to take 
advantage of the actual potential of energy efficiency in the Valley. 

 
Overall, the structure and incentive levels envisioned for program delivery through the 

draft IRP are not clear. Due to the lack of transparency regarding the draft IRP’s methodology 
for modeling energy efficiency, it is difficult to parse out why the draft IRP is missing the 
abundant energy efficiency potential in TVA territory. 84F

85  
 
The draft IRP uses “historical data” to estimate and project the participation rates for 

energy efficiency programs. 85F

86 Using TVA’s own historical data does not accurately characterize 
the current and future availability of energy efficiency. TVA has “reduced”86F

87 energy incentives 
and instead implements the eScore system, which was never implemented or promoted as a 
resource.87F

88 In commercial and industrial sectors, TVA includes “some standard rebates” but 
focuses on “customized solutions” such as Strategic Energy Management, which is a platform 
for industrial and commercial customers to talk about efficiency options but does not incentivize 
adopting those options.88F

89 In the 2015 IRP, TVA identified “blocks” of available energy 
efficiency measures that went beyond their existing programs.89F

90 It is not clear why TVA did not 
do so here. 

 
Rather than using participation rates in residential educational programs and the 

commercial and industrial forum programs convened by TVA, the draft IRP should look to the 
full range of existing energy efficiency programs that effectively deliver energy efficiency at 
least cost. Duke Energy Carolinas, for example, more effectively implements a suite of programs 
that exceed 1% of sales.90F

91 Duke Energy Carolinas’ programs include incentives to residential and 
nonresidential customers for installing energy efficient appliances and devices to drive 
reductions in energy usage, such as the following:91F

92  
 
Residential EE Programs: 

• Energy Assessments 
• Energy Efficient Appliances and Devices 

                                                 
85 Draft IRP at B-4 to B-5. 
86 Id. at B-9. 
87 Id. at B-1. 
88 Id. at B-4. 
89 Id. at B-6. 
90 Id. at B-2; see also Att.21, Final 2015 TVA Integrated Resource Plan, TVA, Appendix D, 142 (“Assumptions on 
changes to load shapes and reductions in demand and energy can be derived from the results of existing programs 
and projected for blocks which serve as proxies of yet-to-be-defined future programs, as well as continuation of 
existing efforts.”). TVA’s 2015 approach to modeling energy efficiency nevertheless was deeply flawed, as 
explained in SELC’s comments on the draft 2015 IRP. See Att. 22, SELC, Comments on Draft 2015 IRP, at 13–23 
(April 27, 2015). 
91 See, e.g., Att. 23, Duke Energy Carolinas Integrated Resource Plan, Appendix D (2018) [hereinafter “DEC IRP”]. 
92 Id. at 138–139, 143–149.  
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• Energy Efficiency Education 
• Income-Qualified Energy Efficiency and Weatherization Assistance 
• Multi-Family Energy Efficiency 
• My Home Energy Report 
• Smart $aver® Energy Efficiency 

 
Non-Residential EE Programs: 

• Non-Residential Smart $aver® Prescriptive 
• Non-Residential Smart $aver® Custom 
• Non-Residential Smart $aver® Custom Assessment 
• Non-Residential Smart $aver® Performance Incentive 
• Small Business Energy Saver 

 
Of course, it is not only the breadth and diversity of program offerings that drives participation 
rates. It is also the utility’s commitment to implementing the programs. As noted above, TVA 
has not historically sought to implement its energy efficiency programs with the necessary 
commitment. 

  
ii. The draft IRP overstates U.S. Department of Energy codes and 

standards as a constraint on energy efficiency as a resource. 
 

TVA claims that it has curtailed its energy efficiency efforts because of increasing 
effective codes and standards from the U.S. Department of Energy.92F

93 As a preliminary matter, 
this claim is made without reference and does not reflect historical reality: efficient technologies 
have consistently advanced and are expected to do so, as noted by TVA’s own consultant 
Navigant.93F

94 Further, to the extent TVA assumes that the Department of Energy’s upstream 
efficiency standards will continue to be strengthened over the course of the planning period, that 
claim is undermined by Department’s recent moves to roll back existing codes and standards.94F

95  

                                                 
93 Draft IRP at 4-11, B-1. 
94 Att. 24, Major Residential Equipment and Commercial Heating, Cooling, & Water Heating Equipment, Appendix 
A—Technology Forecast Updates—Residential and Commercial Building Technologies—Reference Case, Navigant 
Consulting (2018), https://www.eia.gov/analysis/studies/buildings/equipcosts/pdf/appendix-a.pdf; Att. 25, Lighting 
and Commercial Ventilation and Refrigeration Equipment, Appendix C—Technology Forecast Updates—
Residential and Commercial Building Technologies—Reference Case, Navigant Consulting (2018), 
https://www.eia.gov/analysis/studies/buildings/equipcosts/pdf/appendix-c.pdf. 
95 U.S. Dep’t of Energy, Energy Conservation Program: Energy Conservation Standards for Ceiling Fan Light Kits; 
Correction, 84 Fed. Reg. 8,411 (Mar. 8, 2019). See also Att. 26, Testimony of Mr. Andrew deLaski, Appliance 
Standards Awareness Project, before the U.S. House Committee on Energy and Commerce, Energy Subcommittee, 
Wasted Energy: DOE’s Inaction on Efficiency Standards and Its Impact on Consumers and the Climate (Mar. 7, 
2019), https://aceee.org/sites/default/files/delaski-house-ec-030719.pdf.; Att. 27, US Light Bulb Standards Save 
Billions for Consumers But Manufacturers Seek a Rollback, ASAP/ACEEE Issue Brief (2018), 
https://aceee.org/sites/default/files/bulb-standards-0803-2.pdf; Att. 28, Appendices: US Light Bulb Standards Save 
Billions for Consumers But Manufacturers Seek a Rollback, ASAP/ACEEE Issue Brief (2018), https://appliance-
standards.org/sites/default/files/light_bulb_brief_appendices_0.pdf . 
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With respect to the adoption of updated energy codes, every state served by TVA has 
been described as either “medium-slow” or “very slow” in adopting new energy codes.95F

96 In 
states served by TVA, recent analyses of code enforcement have revealed high potential savings. 
In Georgia, savings of 579 kWh/year per home were identified;96F

97 in Alabama, savings of 1,064 
kWh/year per home were identified;97F

98 in North Carolina, savings of 365 kWh/year per home 
were identified;98F

99 and in Kentucky, savings of 1,359 kWh/year per home were identified. 99F

100 
Residential electric efficiency potentials with under a five-year payback period and a positive net 
present value exceed 35% in Tennessee.100F

101 
 
Moreover, the potential is substantial for commercial and industrial efficiency that can 

generally be achieved at lower cost than residential efficiency. Short-term achievable potentials 
show that commercial efficiency could be used to meet over 10% of commercial demand in three 
to five years. 101F

102 Cost-effective industrial efficiency potential estimates for the TVA territory 
range from 14%102F

103 to 31%.103F

104 Although that range is large, it is also substantially greater than the 
size and scope of the efficiency work envisioned by the draft IRP. 

 
iii. The proposed sensitivity analysis for energy efficiency programs 

assumes the draft IRP could have only underestimated program costs, 
not overestimated them. 

 
The draft IRP plans one sensitivity analysis for energy efficiency programs, but it is 

targeted at a case where energy efficiency program costs are higher than currently estimated.104F

105 
However, given current underinvestment in energy efficiency, it is equally important to evaluate 
a scenario where energy efficiency program costs are lower than currently estimated.105F

106 

                                                 
96 Att. 29, R. Athalye, et al., Impacts of Model Building Codes, Pacific Northwest National Laboratory (2016), 
https://www.energycodes.gov/sites/default/files/documents/Impacts_Of_Model_Energy_Codes.pdf  
97 Att. 30, R. Bartlett, et al., Georgia Residential Energy Code Field Study: Baseline Report, Pacific Northwest 
National Laboratory (2017) , 
https://www.energycodes.gov/sites/default/files/documents/Georgia_Residential_Field_Study.pdf   
98 Att. 31, R. Bartlett, et al., Alabama Residential Energy Code Field Study: Baseline Report, Pacific Northwest 
National Laboratory (2017), 
https://www.energycodes.gov/sites/default/files/documents/Alabama_Residential_Field_Study_1.pdf  
99 Att. 32, R. Bartlett, et al., North Carolina Residential Energy Code Field Study: Baseline Report, Pacific 
Northwest National Laboratory (2017), 
https://www.energycodes.gov/sites/default/files/documents/North_Carolina_Residential_Field_Study.pdf  
100 Att. 33, R. Barlett, et al., Kentucky Residential Energy Code Field Study: Baseline Report, Pacific Northwest 
National Laboratory (2017), 
https://www.energycodes.gov/sites/default/files/documents/Kentucky_Residential_Field_Study.pdf.  
101 NREL EE Report.  
102 EPRI EE Report.  
103 Id. 
104 DOE Industrial EE. 
105 Draft IRP at B-12. 
106 See SELC Comments on 2015 Draft IRP, at 14–20 (criticizing TVA’s inclusion of a “planning factor” adjustment 
for energy efficiency and explaining that risk and cost are likely to be lower than TVA projected). Although TVA 
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D. The draft IRP fails to consider effective demand response programs, instead 
relying on outdated programs that lead to underuse of demand response. 

 
TVA has operated demand response programs for years, and those projected by the draft 

IRP closely resemble those historical programs. However, the opportunity and means of 
incentivizing customers to modify their power demand has dramatically shifted in recent years 
through technological and rate design innovations. The draft IRP should consider these 
innovations because they may be more financially and technically effective than traditional 
demand response programs incorporated in the draft IRP. 
 

Recent programming, as reported to the U.S. Energy Information Administration’s (EIA), 
had potential peak savings of 2,291 MW, with TVA using 1,033 MW of that in 2017.106F

107 Overall, 
that potential represents about 3% of the proposed summer peak. The Federal Energy Regulatory 
Commission and Global Energy Partners have both concluded that achievable peak demand 
savings for TVA exceed 10%. 107F

108 Reviews of over 100 studies have concluded that price signals 
with enabling technology have the ability to function as automated demand response 
programming and provide median demand savings ranging from 12% to 33%, depending on 
program design. 108F

109  
 
E. The draft IRP fails to allow the model to select distributed battery storage. 
 
Instead of treating utility-scale and distributed battery storage on a consistent basis, the 

draft IRP models the former as a selectable resource while treating the latter as a resource that is 
not selectable and is tied to distributed solar capacity.109F

110 That modeling assumption rigidly limits 
the potential of adoption of distributed storage by allowing end-users to achieve only three 
decreed levels of market penetration. The draft IRP incorporates this assumption because “the 
technology is rapidly evolving and there was a desire to understand its impacts in combination 
with distributed solar.”110F

111 However, that type of analysis would have been better suited to a 
sensitivity analysis run separate from the core draft IRP results. Therefore, to treat distributed 
and utility-scale solar on a consistent basis, the draft IRP should allow distributed battery storage 
to be selected by the model. 

 
  

                                                                                                                                                             
did not include the planning factor in the 2019 IRP, its plan to perform a one-sided sensitivity analysis suggests that 
it continues to perceive energy efficiency as more costly and risky than an evidence-based approach would support. 
107 U.S. Energy Information Administration. Form 861. 
108 Att. 34, A National Assessment of Demand Response Potential, Federal Energy Regulatory Commission (2009); 
Att. 35, Tennessee Valley Authority Potential Study, Global Energy Partners (2011), 
http://152.87.4.98/news/releases/energy_efficiency/Executive.pdf 
109 DOE DR Report at viii; Att. 36, Ahmad Faruqui, et al., Time-Varying and Dynamic Rate Design, Regulatory 
Assistance Project (2012). 
110 Draft IRP at C-3. 
111 Id. 
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VI. The draft IRP’s treatment of supply-side renewable energy is also flawed. 
 
The draft IRP also overestimates the costs associated with supply-side renewable 

resources, underestimates their value, and impedes their deployment in the model. Absent these 
flaws, strategies promoting utility-scale solar, utility-scale wind, and utility-scale 
renewables+storage would prove at least as competitive as the Base Case. In particular, TVA 
should remedy the following flaws: 

 
(1) The new integration cost and flexibility benefit inflates the costs associated with 

intermittent, utility-scale solar and wind; 
(2) Flawed assumptions restrict deployment of utility-scale solar; 
(3) Utility-scale renewables plus storage do not appear to be considered at all in the draft 

IRP; and 
(4) The land use environmental stewardship metric overstates the comparative 

environmental effects of utility-scale renewables relative to fossil resources.  
 

A. The new integration cost and flexibility benefit serves only to raise the cost of 
intermittent resources, like solar and wind. 

 
The draft IRP adds a new integration cost and flexibility benefit to incorporate the costs 

of integrating intermittent resources onto the grid and the benefits from resources that can 
quickly ramp up when intermittent resources are unavailable.111F

112  The draft IRP characterizes 
integration cost as driven by the need for system resources to absorb sub-hourly fluctuations by 
intermittent resources.112F

113  TVA describes the integration cost components as the operating and 
maintenance costs for resources that step in to generate electricity when solar or wind becomes 
unavailable.113F

114 TVA assigns integration costs to new solar and wind. 114F

115 On the other hand, TVA 
assigns new aeroderivative CTs and utility battery storage flexibility benefits.115F

116 The flexibility 
benefit is purported to be a sub-hourly benefit that accounts for highly flexible resources’ ability 
to more efficiently absorb sub-hourly fluctuations in intermittent resources.116F

117 
 

After releasing the draft IRP, TVA performed a sensitivity analysis that removed all 
integration costs and flexibility benefits and then reran the model to determine their effect of the 
draft IRP’s results.117F

118 The sensitivity analysis shows that this metric has a “minor” effect on 

                                                 
112 Id. at 1-6, D-6 to D-13. 
113 Id. at 5-1. 
114 Id. at D-7. 
115 Id. at 5-1. 
116 Id. 
117 Id. 
118 Att. 37, TVA, 2019 IRP Working Group Meeting 11: February 28–March 1, 2019, at 81 (2019) [hereinafter “IRP 
Working Group Meeting 11”]. 
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capacity decisions.118F

119 When removed from the base case, the difference is roughly 100 MW less 
added CT capacity.119F

120 (Figure 9).  
 

Figure 9. Capacity difference between draft IRP and sensitivity analysis120F

121 

 
 
More importantly, when comparing the results of the base case and the sensitivity 

analysis, the major difference appears to be cost. In the sensitivity analysis, PVRR and total 
resource costs are $100 million cheaper when the flexibility benefit and integration cost is 
removed. 121F

122 (Table 4).  
 

  

                                                 
119 Id. at 82. 
120 Id. 
121 Id. 
122 Id. at 84. 
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Table 4. Scorecard metrics for base case compared to sensitivity analysis122F

123 

 PVRR 
($Bn) 

System 
Average 

Cost 
($/MWh) 

Total 
Resource 

Cost 
($Bn) 

Risk/ 
Benefit 
Ratio 

Risk 
Exposure

($Bn) 

CO2 
(MM
Tons)

CO2 
Intensity 

(lbs/ 
MWh) 

Water 
(MM 

Gallons) 

Waste 
(MM
Tons) 

Land Use 
(Acres) 

Flexible 
Resource
Coverage

Ratio 

Flexibility 
Turn Down 

Factor 
(2038) 

Percent 
Difference

in Per 
Capita 
Income 

 
Percent 

Difference in 
Employment 

Integration 
Cost & 

Flexibility 
Benefit 
Case 

 
110 

 
70 

 
110 

 
1.06 

 
119 

 
43 

 
541 

 
54,037

 
2,267

 
43,365

 
1.97 

 
50% 

 
0.00%

 
0.00% 

Base Case 110 70 110 1.06 119 43 541 54,053 2,269 43,365 1.98 50% 0.00% 0.00% 

Difference 
from Base 

Case 
-0.10 -0.02 -0.10 0.00 -0.11 0 0 -0,016 -2 0 -0.01 0% 0.00% 0.00% 

 
Even while employing TVA’s flawed flexibility metric, the draft IRP shows that the 

Promote DER strategy has substantially similar flexibility to the Base Case.123F

124 This result, taken 
in conjunction with the results of the sensitivity analysis, shows the metric’s uselessness. 

 
Because the flexibility benefit and integration cost appear to only increase costs and have 

a negligible effect on resource decisions, it should be removed. 
 

B. The draft IRP artificially restricts the availability of utility-scale solar. 
 
The draft IRP includes two constraints that artificially limit the model’s ability to add 

solar: (1) utility-scale solar is not available to be added until 2023; and (2) an unreasonable 500 
MW/year cap and unknown cumulative cap on solar restricted the model’s ability to select 
utility-scale solar.  

 
First, without explanation or support, the draft IRP assumes that utility-scale solar units 

would not be available until 2023, regardless of size or technology type.124F

125 However, other 
Southeastern utilities have recently proposed to add utility-scale within that timeframe. For 
example, Duke Energy Florida similarly has proposed to build three utility-scale solar projects, 
each beginning service prior to 2020.125F

126 Although that timeline may be slightly extended for 

                                                 
123 Id. 
124 Draft IRP at 8-11 (“TVA’s analysis indicates that Strategies A and B result in a more flexible system than other 
strategies on average.”). 
125 Id. at 5-12. 
126 Att. 38, Duke Energy Florida, LLC's Petition for Limited Proceeding to Approve Second Solar Base Rate 
Adjustment; Docket No. 20190072-EI (Fl. Pub. Utilities Comm’n Mar. 25, 2019). See also Att. 39, TVA, Request 
for Proposals for Renewable Energy Resources (“2019 Renewable RFP”) (Apr. 1, 2019), 
https://www.tva.com/file_source/TVA/Site%20Content/Information/RFP%202019_R1_04-01-2019.pdf; Att. 40, 
Betsy Lillian, TVA Seeks 200 MW of Renewable Energy, Solar Industry Magazine, Apr. 2, 2019, 
https://solarindustrymag.com/tva-seeks-200-mw-of-renewable-energy 
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TVA because it would need to comply with NEPA analysis, that process would not take three 
years more than similarly situated utilities.  

 
After the issuance of the draft IRP, TVA ran a sensitivity analysis to evaluate the impact 

of accelerating utility-scale solar construction.126F

127 The analysis reflects recent Facebook and 
Google solar signings of approximately 700 MW that would come online by 2021 and assumes 
500 MW per year accelerated solar additions thereafter until economic solar additions pick up in 
the mid-2020s.127F

128 The sensitivity analysis demonstrates that accelerating utility-scale solar 
construction makes economic solar additions occur sooner in the twenty-year planning period 
and results in approximately 800 MW of additional utility-scale solar by 2038.128F

129 (Figure 10). 
The results also show that renewable generation would slightly displace natural gas 
generation.129F

130 And this sensitivity analysis shows a greater reduction in CO2 emissions. 130F

131 
 

Figure 10. Accelerated Solar Sensitivity Analysis Results131F

132 

 
 
Second, the draft IRP includes an unreasonably low annual cap on solar additions.132F

133 
After the draft IRP was issued, TVA ran a sensitivity analysis that doubled the annual solar cap 
to 1,000 MW and removed the cumulative cap.133F

134 The sensitivity analysis results show 
(1) accelerated solar installation due to favorable pricing in the mid- to late-2020s and (2) the 

                                                 
127 Att. 41, TVA, 2019 IRP Working Group Meeting 12: March 27–28, 2019, at 45 (2019) [hereinafter “IRP 
Working Group Meeting 12”]. 
128 Id. 
129 Id. at 46. 
130 Id. 
131 Id. 
132 Id. 
133 Id. at 49. 
134 Id. 
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installation of approximately 750 MW of solar above that installed under the base case.134F

135 
(Figure 11). When the solar cap is doubled, the model shows similar results and lower carbon 
emissions as renewable energy displaced natural gas generation.135F

136 
 

Figure 11. Double Annual Solar Cap Sensitivity Analysis Results136F

137 

 
 

C. The draft IRP’s estimated utility-scale storage capital costs are inflated 
compared to projections from industry leaders. 

 
Compared to Lazard’s projections, the draft IRP’s energy storage cost estimates are too 

high. The draft IRP estimates ranges from $1,850 –2,800/kW.137F

138 Lazard projects that commercial 
and industrial battery applications would cost $1,263–1,849/kW, 138F

139 which is lower than the 
lowest level shown in the draft IRP.139F

140 Bloomberg New Energy Finance (BNEF) similarly shows 
that since the first half of 2018, lithium-ion battery energy storage prices have dropped further to 
$187/MWh.140F

141 
 
Lazard expects all chemical battery types to see double-digit cost reduction from 2018 

level in the next four years.141F

142 For example, lithium-ion batteries are projected to cost 28% less 

                                                 
135 Id. 
136 Id. at 50. 
137 Id. at 49. 
138 Draft IRP at A-5. 
139 Att. 42, Lazard, Lazard’s Levelized Cost of Storage Analysis—Version 4.0, at 13 (Nov. 2018) 
https://www.lazard.com/media/450774/lazards-levelized-cost-of-storage-version-40-vfinal.pdf. [hereinafter “Lazard 
Storage Analysis”]; see also Att. 43, Wood Mackenzie, U.S. Energy Storage Monitor: 2018 Year in Review and Q1 
2019 Executive Summary 9 (2019). 
140 Draft IRP at A-4. 
141 Att. 44, Verinika Henze, Battery Power’s Latest Plunge in Costs Threatens Coal, Gas, BloombergNEF, Mar. 26, 
2019, https://about.bnef.com/blog/battery-powers-latest-plunge-costs-threatens-coal-gas [hereinafter “BNEF 
Study”]. 
142 Lazard Storage Analysis at 14. 
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in 2022 than in 2018; flow batteries would cost about 40% less by the same time.142F

143 In 
comparison, for lithium-ion batteries, the draft IRP assumes that costs will drop by 3% per year, 
and by slightly over 15% in the next five years.143F

144 These technologies could become cost 
competitive in the next ten to twenty years.  

 
Lazard’s results are even more conservative than recent analysis by BNEF, which 

showed that the cost for lithium-ion batteries have fallen by 76% since 2012.144F

145 BNEF found that 
batteries co-located with renewables like solar are already starting to compete “in many markets 
and without subsidy” and are starting to compete with natural gas peaker plants.145F

146 
 
Therefore, TVA’s model should capture the cost reduction momentum shown in studies 

from industry leaders, and allow battery projects to be cost-effectively built within its planning 
horizon. 

 
D. The draft IRP fails to consider utility-scale solar+storage and wind+storage 

as resource options. 
 
Neither utility-scale solar+storage nor utility-scale wind+storage combinations appear to 

have been considered in the draft IRP.146F

147 However, TVA’s recent request for proposals stated 
that “TVA is interested in procuring up to 200 MW of new stand-alone renewable energy 
resources or renewable energy + battery energy storage systems (BESS).”147F

148 Lazard projects that 
the combination of solar+storage would cost less than TVA’s assumption for storage alone.148F

149 
Given that storage attached to solar can claim many of the same federal tax incentives as solar, 
this oversight also means that the total contribution of both technologies has been unnecessarily 
restricted by modeling choices. Moreover, the combination of renewables and storage allows 
intermittent renewables to compete freely with dispatchable resources like CTs. 
 

E. Land use metric likely overstates the environmental effects of utility-scale 
solar and wind. 

 
The draft IRP includes a land use metric that appears to overstate the potential land 

impacts from the construction of utility-scale solar and wind.149F

150 The land use metric is the 
expected number of acres needed for new generation under each strategy.150F

151 However, there are 
different types of land use, and each use is valuable in different ways. The draft IRP should at 
                                                 
143 Id. at 14. 
144 Draft IRP at C-6. 
145 BNEF Study. 
146 Id. 
147 Draft IRP at 5-11 to 5-12. 
148 TVA, Request for Proposals for Renewable Energy Resources (“2019 Renewable RFP”).  
149 Compare Lazard Storage Analysis at 13 with Draft IRP at A-4. 
150 Draft IRP at 6-13. 
151 Id. 
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least explain what type of land use is being affected by each portfolio. Best practices for utility-
scale renewable energy include land use considerations to ensure siting is sustainable, cost-
effective, and pollinator friendly.151F

152 
 
For example, contaminated land may actually benefit from being used to house utility-

scale solar and wind. The U.S. Environmental Protection Agency’s RE-Powering America’s 
Land Initiative specifically and analyzed the potential for reusing abandoned industrial sites for 
wind farms and utility-scale solar.152F

153 Building utility-scale renewable generation on 
contaminated land has several potential advantages: 

 

 Lowers development costs and shortens development timeframes; 

 Leverages existing infrastructure; 

 Protects open space; 

 Improves economics with reduced land costs and tax incentives specific to degraded 
lands; and 

 Reduces project cycle times through streamlined permitting and zoning.153F

154  
 

As part of this project, the Environmental Protection Agency assessed brownfields across the 
country and identified those that can house utility-scale renewables.154F

155 There are abundant 
contaminated sites across the Tennessee Valley that could hold utility-scale solar or wind 
installations with minimal land use costs.155F

156  For example, NES sited a 2 MW solar farm on a 
closed landfill site in Nashville.156F

157 
 

The draft EIS appears to recognize that new utility-scale solar resources could be sited on 
brownfields, but it does not explain what proportion of the “land used” in each portfolio consists 
of brownfields.157F

158 Because of this lack of data transparency, we cannot determine whether the 
land use metric distinguishes between the “land use effects” for contaminant land versus 
greenfields or cropland. To the extent the draft IRP and draft EIS fail to distinguish between the 

                                                 
152 Att. 45, The Environmental Review of Solar Farms in the Southeast U.S.: Maximizing Benefits & Minimizing 
Impacts to Drive Smart, Sustainable Development of Solar Power, SELC Solar Initiative Policy Brief, at 4–9 (2017), 
https://www.southernenvironment.org/uploads/words_docs/Solar_EnvReviewProcess_SitingSolar_Final.pdf; Att. 
46, Frank Jossi, Energy and Food Together: Under Solar Panels, Crops Thrive, PRI, June 8, 2018, 
https://www.pri.org/stories/2018-06-08/energy-and-food-together-under-solar-panels-crops-thrive.  
153 Learn More about Re-Powering, U.S. Envtl. Prot. Agency, last updated Oct. 26, 2018, https://www.epa.gov/re-
powering/learn-more-about-re-powering#what. 
154 Att. 47, U.S. Envtl. Prot. Agency, RE-Powering America’s Land: Potential Advantages of Reusing Potentially 
Contaminated Land for Renewable Energy (2012) https://www.epa.gov/sites/production/files/2015-
04/documents/contaminated_land_resuse_factsheet.pdf.  
155 EPA, Re-Powering America’s Land Initiative Mapping Tool 2.0 https://geopub.epa.gov/repoweringApp.  
156 Id. 
157 Att. 48, Music City Solar Goes Live at Historic Plug-In Ceremony, NES Power News, 
https://nespowernews.com/2018/08/01/music-city-solar-goes-live-at-historic-plug-in-ceremony.  
158 Draft EIS at 5-13. TVA does not include brownfields in the list of land-types that could house wind resources. 
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categories of land use affected by utility-scale solar or wind, the land use metric would 
inaccurately inflate the potential negative effects of utility-scale solar and wind.  
 
VII. The updated base case sensitivity analysis highlights the flaws of the draft IRP. 
 

One week prior to the end of the comment period of the draft IRP, TVA gave working 
group members the results from an updated Base Case sensitivity analysis.158F

159 The updated base 
case includes retirements of Paradise Unit 3 and Bull Run Fossil Plant as reductions in baseline 
firm supply. 159F

160  
 
Under the current outlook, the sensitivity analysis replaces Bull Run and Paradise with a 

combination of utility-scale solar and CTs in every strategy except for the strategy that 
incentivizes utility-scale storage at a high degree (strategy D or “Efficient Load Shape”).160F

161 
However, the sensitivity analysis includes the same faulty assumptions—discussed in Sections 
IV and VI—that appear to significantly hamper deployment of utility-scale storage in the draft 
IRP. The sensitivity analysis includes an unnecessary 25% winter reserve that incentivizes build-
out of CTs in the draft IRP.161F

162 The sensitivity analysis includes inflated capital costs for utility-
scale storage which affect economical use of storage in the draft IRP.162F

163 And the sensitivity 
analysis, like the draft IRP, fails to make utility-scale renewables+storage selectable resources.163F

164 
Those flawed assumptions made it impossible for utility-scale renewables+storage to compete 
with CTs.  

 
Figure 12. Updated Base Case: Current Outlook (Scenario 1)164F

165 

 
 

                                                 
159 IRP Working Group Meeting 12 at 93. 
160 Id. 
161 Id. at 99. 
162 See Section IV.A. 
163 See Section VI.C. 
164 See Section VI.D. 
165 IRP Working Group Meeting 12 at 99. 



Page 34 of 46 
 

In addition to incorporating the faulty assumptions that undermine the conclusions of the 
draft IRP, the sensitivity analysis produces an interesting result, which does not appear to be 
explained. The sensitivity analysis suggests that nearly 4 GW less capacity is necessary in 2038 
than what was modeled under the draft IRP.165F

166 The draft IRP models 37,902 MW capacity in 
2038 for base case strategy under the current outlook scenario.166F

167 Compare that to the sensitivity 
analysis’ results for the base case strategy under the current outlook scenario (34,162 MW 
capacity), and the updated base case appears to require almost 4 GW less capacity overall.167F

168 
Due to data transparency problems, we are unable to analyze this result, and ask TVA to explain 
this curious result. 
 
VIII. In conclusion, if the draft IRP’s flaws were corrected, it would unambiguously 

demonstrate that strategies promoting DER and supply-side renewables are 
competitive with the Base Case. 
 
As explained in Section III, even under the flawed analysis of the draft IRP, Promote 

DER (strategy B) is the least-cost option. If the draft IRP properly analyzed DER by treating 
them on a consistent and integrated basis, that conclusion would be all the more apparent.  

 
Similarly, the strategy promoting renewables (strategy E) would likely prove competitive 

with the base case under a corrected analysis.168F

169 Under the flawed analysis, strategy E has 
slightly higher PVRR than the base case, but that distinction is minor because it accounts for less 
than 0.3% of TVA’s budget over the twenty-year planning period.169F

170 Moreover, as discussed in 
Sections IV and VI, the flaws in the draft IRP overstate the costs of renewables while 
simultaneously understating their benefits and limiting their ability to be added to the grid. If 
those errors were corrected in the draft IRP, Promote Renewables would likely also prove 
competitive with the Base Case. 

 
TVA should remedy the flaws discussed in Sections II–VII and reissue the draft IRP. 

Regardless of whether TVA in fact reissues the draft IRP, it should select a strategy that 
promotes DERs and renewables over the twenty-year planning period. 

 
  

                                                 
166 Compare Att. 49, Draft Results, at 8 (2019) (37,902 MW capacity for 1A portfolio), to Att. 50, Updated Draft 
Results, at 8 (2019) (34,162 MW capacity for 1A portfolio). 
167 Draft Results. 
168 Updated Draft Results at 8. 
169 Draft IRP at 7-20. 
170 TVA’s Board of Directors approved a $10.55 billion dollar budget for fiscal year 2019. The difference between 
PVRR for strategy A and E is $0.6 billion dollars. Assuming that TVA’s annual budget does not increase over the 
twenty-year planning period, TVA’s twenty-year total budget would be $211 billion dollars. TVA, TVA FY19 
Budget Maintains Focus on Providing Long-Term Value to the Valley, Aug. 22, 2018, 
https://www.tva.gov/Newsroom/Press-Releases/TVA-FY19-Budget-Maintains-Focus-on-Providing-LongTerm-
Value-to-the-Valley.  
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COMMENTS ON THE DRAFT ENVIRONMENTAL IMPACT STATEMENT 
 
I. Legal framework under the National Environmental Policy Act 
 

To comply with the National Environmental Policy Act (NEPA), TVA must fully 
consider the environmental effects of each strategy considered in the draft IRP. NEPA is our 
“basic national charter for protection of the environment,”170F

171 and it promotes efforts which “will 
prevent or eliminate damage to the environment.”171F

172 NEPA’s twin aims obligate TVA to 
(1) consider significant aspects of the environmental effects of proposed actions and (2) inform 
the public that it has indeed considered environmental concerns in its decision-making 
process.172F

173 Accordingly, NEPA requires TVA to prepare an environmental impact statement 
(EIS) for “major Federal actions significantly affecting the quality of the human 
environment.” 173F

174  
 
Within an EIS, TVA must “[r]igorously explore” and “objectively evaluate” reasonable 

alternatives, including a no action alternative.174F

175 The alternatives analysis is the “heart of the 
environmental impact statement,”175F

176 and TVA must “devote substantial treatment” to each 
alternative “so that reviewers may evaluate their comparative merits.”176F

177 The alternative analysis 
requires disclosure and analysis of direct and indirect individual and cumulative effects.177F

178 Direct 
effects “are caused by the action and occur at the same time and place.”178F

179 Indirect effects “are 
caused by the action and are later in time or farther removed in distance, but are still reasonably 
foreseeable.”179F

180 
 
II. TVA must consider and report the full range of indirect effects of the proposed 

alternatives. 
 

The draft IRP identifies six different future scenarios that represent “a plausible, 
meaningful future,”180F

181 and are therefore reasonably foreseeable.181F

182 The draft IRP presented 
results for each strategy (e.g., alternative) across each plausible future to create a range of 

                                                 
171 40 C.F.R. § 1500.1(a).   
172 42 U.S.C. § 4321.   
173 Kern v. Bureau of Land Mgmt., 284 F.3d 1062, 1066 (9th Cir. 2002) (citing Baltimore Gas & Elec. Co. v. 
Natural Res. Def. Council, Inc., 462 U.S. 87, 97 (1983)).   
174 42 U.S.C. § 4332(2)(C).   
175 40 C.F.R. § 1502.14(a), (d). 
176 Id.  § 1502.14. 
177 Id. § 1502.14(b). 
178 Id. § 1502.16. 
179 Id. § 1508.8(a). 
180 Id. § 1508.8(b). Accord Dubois v. U.S. Dep't of Agric., 102 F.3d 1273, 1286 (1st Cir. 1996). 
181 Draft IRP at 6-1. 
182 40 C.F.R. § 1508.8(b). Accord Dubois, 102 F.3d at 1286. Marsh v. Oregon Natural Res. Council, 490 U.S. 360, 
374 (1989) (an agency must “take a ‘hard look’ at the environmental effects of their planned action, even after a 
proposal has received initial approval”). 
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outcomes. 182F

183 An additional outcome of the draft IRP is an assessment of the environmental 
effects from applying each strategy in each plausible future.183F

184 Thus, the IRP produced a range 
of reasonably foreseeable environmental effects that could result from the adoption of each 
strategy. Rather than disclosing and analyzing the range of foreseeable environmental effects for 
each strategy, however, the draft EIS focuses on the average impact associated with each 
strategy.184F

185  
 
To illustrate this issue, the Promote DER strategy (strategy B) is modeled for each of the 

six possible futures, and the results of each of those six modeling runs produced different 
environmental effects such as CO2 emissions. 185F

186 (Figure 13). However, rather than presenting 
and analyzing the environmental effects of the full range of possible CO2 emissions resulting 
from Promote DER, the draft EIS presents a single average, shown as the purple line in Figure 
14. 

 
Figure 13. Range of CO2 emissions estimated forPromote DER as presented in the draft IRP186F

187 

 
 

                                                 
183 Draft IRP at Chapter 7. 
184 Id. at Appendix I. 
185 See, e.g., Draft EIS at 5-22 to 5-23. 
186 Draft IRP at I-2. 
187 Id. 
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Figure 14. Averaged CO2 emissions estimated for all strategies as presented in the draft EIS187F

188 

 
 

Although the draft EIS vaguely acknowledges that each strategy would have different 
environmental effects depending on the future,188F

189 the draft EIS fails to disclose and consider 
those reasonably foreseeable environmental effects.189F

190 An EIS cannot be misleading, because 
both decisionmakers and the public must be able to understand the degree of a proposed action’s 
effects on the environment.190F

191 Accurate analysis of the reasonably foreseeable environmental 
effects is vital because (1) although all futures modeled in the draft IRP are plausible, some are 
more likely to occur than others; (2) averaging the effects of each strategy would allow singular 
event from different plausible futures to alter projected environmental effects; (3) averaging the 
effects of each strategy produces misleading, inaccurate assessments that underestimate the 
projected impacts of strategies in different futures; and (4) the draft IRP presents detailed 
environmental effects for only a few, select metrics. 

 
  

                                                 
188 Draft EIS at 5-25. 
189 See, e.g., id. at 5-20. 
190 40 C.F.R. § 1508.8(b). Accord Dubois, 102 F.3d at 1286; see Marsh, 490 U.S. at 374. 
191 High Country Conservation Advocates v. U.S. Forest Service, 52 F. Supp. 3d 1174, 1182 (D. Colo. 2014). 
Accord Johnston v. Davis, 698 F.2d 1088, 1094–95 (10th Cir. 1983) (disapproving of “misleading” statements 
resulting in “an unreasonable comparison of alternatives”); Hughes River Watershed Conservancy v. Glickman, 81 
F.3d 437, 446 (4th Cir. 1996) (“For an EIS to serve these functions” of taking a hard look and allowing the public to 
play a role in decisionmaking, “it is essential that the EIS not be based on misleading economic assumptions”); see 
also Sierra Club v. Sigler, 695 F.2d 957, 979 (5th Cir. 1983) (holding that an agency’s “skewed cost-benefit 
analysis” was “deficient under NEPA”); see generally Bus. Roundtable v. SEC, 647 F.3d 1144, 1148–49 (D.C. Cir. 
2011) (criticizing an agency for “inconsistently and opportunistically fram[ing] the costs and benefits of the rule” 
and for “fail[ing] adequately to quantify the certain costs or toe explain why those costs could not be quantified”). 
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A. The public and TVA must be able to compare the potential effects for futures 
that are more plausible than others. 

 
Although all modeled futures are plausible, some may be more likely to occur than 

others. And the decisions made under the draft IRP could influence which of the possible futures 
are more likely to occur. For example, two possible futures are (1) Valley Load Growth (scenario 
3): where there is extensive load growth in the Valley, largely driven by consumer use of electric 
vehicles; and (2) Rapid DER Adoption (scenario 5): where awareness of and preference for 
energy choice, coupled with rapid advances in energy technologies, drive high penetration of 
distributed generation, storage, and energy management. The CO2 emissions are generally the 
highest for all strategies in the Valley Load Growth future; whereas CO2 emissions are generally 
the lowest for all strategies in the Rapid DER Adoption future.191F

192 It is important to see how each 
strategy performs under the high CO2 and low CO2 futures. And to the extent TVA anticipates 
rapid adoption of DER, it would be important to understand how each proposed strategy 
performs in that future. 

 
B. Averaging allows singular events to drive results. 

 
The process of averaging across scenarios leads to a situation where a single event that 

occurs in a single possible future substantially alters the results. For example, the draft EIS notes 
that “Between 2035 and 2038, the strategies show overall increases in CO2 emissions and 
emission rates.”192F

193 (Figure 14). However, that increase is “largely due to increased fossil-fueled 
generation following the retirement of the three Browns Ferry Nuclear Plant units” in the 
scenario that assumes that any existing nuclear plant will retire when their licenses expire, No 
Nuclear Extensions future (scenario 6).193F

194 Thus, for the averaged results in Figure 14, all 
strategies show an uptick in CO2 emissions between 2035 and 2038. That result is misleading, 
however, because it does not represent the CO2 emissions trend seen in any of the plausible 
futures aside from the No Nuclear Extensions future. For example, the CO2 emissions for 
Promote DER (strategy B) trends consistently downward for in all possible future scenarios, 
except for the No Nuclear Extensions future and the Valley Load Growth future.194F

195 (Figure 13). 
 

  

                                                 
192 Draft EIS at 5-25. 
193 Id. at 5-27. 
194 Draft IRP at E-1. 
195 Id. at I-2. 
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C. Averaging appears to lead to an overall lower estimated environmental 
effect. 

 
The averaging of the environmental effects leads to misleading and incomplete analysis 

in the draft EIS. For example, Conservation Groups compiled the projected CO2 emissions (year 
2039) for each scenario in the current outlook future.195F

196 Conservation Groups then compared 
those results to the CO2 emissions (year 2039) presented in the draft EIS.196F

197 This analysis shows 
that the draft EIS presents consistently lower CO2 emissions than those that were projected to 
occur in the Current Outlook future in the draft IRP. (Table 5).  

 
Table 5. Variation amongst scenarios in CO2 emissions in the year 2039 (MMTons)197F

198 

 Strategy A Strategy B Strategy C Strategy D Strategy E 
Current outlook 44 40 36 38 38 

Average 39 29 35 36 37 
Difference between 
current outlook and 

average 
-5 -11 -1 -2 -1 

 
The misleading effect of averaging environmental effects is all the more concerning 

given the pervasive data transparency issues in the draft IRP and draft EIS. Conservation Groups 
were able to conduct the analysis in Table 5 only because TVA presented CO2 emission 
projections for each strategy in Appendix I of the draft IRP. Conservation Groups were unable to 
assess whether and how the impacts from conventional pollutant emissions presented in the EIS 
differ from the raw results of the draft IRP. However, we anticipate that the same trend (lower 
environmental effects on average than for those projected for individual plausible futures), 
permeates the analysis presented in the draft EIS. 

 
D. The draft EIS must supplement the detailed environmental effects presented 

in the draft IRP because the draft IRP focuses on a select group of effects. 
 
The draft IRP presents limited results on the indirect effects for each proposed strategy 

because the analysis in Appendix I is limited to CO2 emissions, CO2 intensity, water 
consumption, waste production, and land use.198F

199 However, Appendix I does not include scenario-
specific information for many other environmental effects—such as air quality impacts from 
hazardous pollutants or pollutants regulated under the National Ambient Air Quality Standards 
program, and water quality impacts—that must be considered under NEPA.199F

200 The full 
environmental effects from the different strategies in the draft IRP therefore remain unknown. 
                                                 
196 Id. at I-1 to I-3. We chose to compare the average to the current outlook scenario because, presumably, TVA 
assumes the current outlook is the most likely future. 
197 Draft EIS at 5-25. 
198 Draft IRP at I-1 to I-3; Draft EIS at 5-25. 
199 Draft IRP at Appendix I. 
200 40 C.F.R. §§ 1502.16, 1502.8. 
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III. The draft EIS fails to adequately consider impacts related to climate change. 
 
“The harms associated with climate change are serious and well recognized,”200F

201 and 
elevated levels of CO2 endanger public health and welfare.201F

202 “The impact of greenhouse gas 
emissions on climate change is precisely the kind of cumulative impact analysis that NEPA 
requires.”202F

203 Although the draft EIS includes qualitative analysis of climate impacts both on 
TVA’s system and resulting from TVA’s system, that analysis is inadequate. 

 
Tennessee is already experiencing disproportionate damage from climate-related 

events.203F

204 (Figure 15). In the Tennessee Valley, TVA is already feeling the repercussions of 
climate change on the operation of its electric system. As TVA acknowledges in the draft EIS, 
“elevated water temperatures can reduce thermal generation by causing forced deratings, 
additional use of cooling towers (which reduces net generation), and/or nuclear plant 
shutdown.” 204F

205 However, the EIS fails to acknowledge that in 2012, TVA experienced those exact 
limitations at Gallatin and Cumberland Fossil Plants through a combination of warmer surface 
water temperatures and reduced stream flows from the U.S. Army Corps of Engineers.205F

206 It is 
vital that TVA consider the effects that climate change will have on its ability to provide power 
to the Valley.206F

207 
 

                                                 
201 Massachusetts v. U.S. Envtl. Prot. Agency, 549 U.S. 497, 521 (2007). 
202 U.S. Envtl. Prot. Agency, Endangerment and Cause or Contribute Findings for Greenhouse Gases under Section 
202(a) of the Clean Air Act, 74 Fed. Reg. 66,496, 66,516 (Dec. 15, 2009). 
203 Ctr. for Biological Diversity v. Nat’l Highway Traffic Safety Admin., 538 F.3d 1172, 1217 (9th Cir. 2008). 
204 NOAA Nat’l Ctrs. Envtl. Info. (NCEI), U.S. Billion-Dollar Weather and Climate Disasters (2018), 
https://www.ncdc.noaa.gov/billions/mapping. See also NOAA NCEI, Billion-Dollar Weather and Climate 
Disasters: Table of Events: Tennessee (2018), https://www.ncdc.noaa.gov/billions/events/TN/1980-2018; Att. 51, 
Adam Terando et al., Chapter 19: Southeast, 744–45 in Impacts, Risks, and Adaptation in the United States: Fourth 
National Climate Assessment, Volume II (Reidmiller, D.R. et al. eds. 2018), https://nca2018.globalchange.gov 
[hereinafter “NCA, Southeast Chapter”]. 
205 Draft EIS at 5-29. 
206 TVA, SEC 10-K, at 67 (2012), 
http://www.snl.com/Cache/29340795.PDF?O=PDF&T=&Y=&D=&FID=29340795&iid=4063363.  
207 Ctr. for Biological Diversity, 538 F.3d at 1217. 
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Figure 15. Billion-Dollar Weather Events and Climate Disaster Costs (CPI-Adjusted)207F

208 

 
 
In addition to considering the effects of climate change on TVA’s system, the draft EIS 

must also consider the climate change effects resulting from increased CO2 emissions. To 
comply with NEPA, TVA should use the social cost of carbon to monetize the environmental 
effects of CO2 emissions. 208F

209 The disclosure of environmental effects is a “key requirement of 
NEPA.” 209F

210 As a result, NEPA requires “a reasonably thorough discussion of the significant 
aspects of the probable environmental consequences,” to “foster both informed decisionmaking 
and informed public participation.”210F

211 However, the draft EIS fails to adequately discuss the 
“significance”211F

212 of the draft IRP’s indirect effect on climate change because it only quantifies 
the volume of CO2 emissions without also monetizing the climate damage that results from those 
emissions. Although the draft EIS provides a general, qualitative discussion of climate, that 

                                                 
208 NOAA Nat’l Ctrs. Envtl. Info. (NCEI), U.S. Billion-Dollar Weather and Climate Disasters (2018), 
https://www.ncdc.noaa.gov/billions/mapping. 
209 Att. 52, Interagency Working Group on the Social Cost of Carbon, Technical Support Document: Social Cost of 
Carbon for Regulatory Impact Analysis (2010), 
https://obamawhitehouse.archives.gov/sites/default/files/omb/inforeg/for-agencies/Social-Cost-of-Carbon-for-
RIA.pdf. 
210 Baltimore Gas, 462 U.S. at 96. 
211 Ctr. for Biological Diversity, 538 F.3d at 1217. 
212 40 C.F.R. § 1502.16(b); Sierra Club v. Fed. Energy Regulatory Comm'n, 867 F.3d 1357, 1374 (D.C. Cir. 2017). 
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discussion fails to discuss the actual incremental effects of climate.212F

213 Instead, TVA should use 
the social cost of carbon to disclose and analyze the actual incremental effects of the CO2 
emissions resulting from the draft IRP’s proposed strategies.  

 
IV. TVA must consider site-specific analysis to comply with NEPA when making site-

specific and resource-specific decisions. 
 

The draft EIS provides an incomplete programmatic view of potential environmental 
effects associated the alternatives evaluated in the draft IRP.213F

214 TVA proposes to address more 
site-specific effects in subsequent tiered reviews.214F

215 “Tiering” involves covering broader 
environmental effects in a more programmatic EIS, followed by detailed site-specific 
assessments in narrower NEPA analyses that also incorporate by reference the discussions of the 
programmatic EIS.215F

216 Although tiering to a programmatic document can sometimes be 
appropriate,216F

217 tiering requires adequate analysis of effects.217F

218  
 
Because the draft EIS fails to adequately consider indirect effects, TVA cannot tier its 

site-specific analysis onto this EIS.218F

219  If TVA remedies the flaws in the draft EIS, it would need 
to conduct site-specific analysis at a later date because the draft EIS fails to adequately address 
site-specific effects.219F

220  
  

                                                 
213 High Country, 52 F. Supp. 3d at 1190 (“Beyond quantifying the amount of emissions relative to state and 
national emissions and giving general discussion to the impacts of global climate change, [the agencies] did not 
discuss the impacts caused by these emissions.”); Mont. Envtl. Info. Ctr. v. U.S. Office of Surface Mining, 274 F. 
Supp. 3d 1074, 1096–99 (D. Mont. 2017) (disagreeing that the agency “reasonably considered the impact of 
greenhouse gas emissions by quantifying the emissions which would be released if the [coal] mine expansion is 
approved, and comparing that amount to the net emissions of the United States”). 
214 Draft EIS at 1-2. 
215 Id. at 1-2. 
216 40 C.F.R. § 1508.28.   
217 Id. 
218 S. Fork Band Council Of W. Shoshone Of Nevada v. U.S. Dep't of Interior, 588 F.3d 718, 726 (9th Cir. 2009) 
(“Though ‘tiering’ to a previous EIS is sometimes permissible, the previous document must actually discuss the 
impacts of the project at issue.”); Friends of the River v. F.E.R.C., 720 F.2d 93, 109 (D.C. Cir. 1983). 
219 40 C.F.R. § 1508.8(b). Accord Dubois, 102 F.3d at 1286; see also Att. 53, Memorandum from Michael Boots, 
CEQ, Effective Use of Programmatic NEPA Reviews 42 (Dec. 18, 2014), available at 
https://obamawhitehouse.archives.gov/sites/default/files/docs/effective_use_of_programmatic_nepa_reviews_final_
dec2014_searchable.pdf.  
220 S. Fork Band, 588 F.3d at 726.   
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