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I. Executive Summary 
A. IRP Requirements  

Integrated resource planning was mandated by the Energy Policy Act of 1992 (“EPAct”). 

EPAct requires all Western Area Power Administration customers to submit Integrated Resource 
Plans (“IRPs”) to WAPA every five years.  The requirement is included in WAPA's power sales 
contracts with long-term firm customers.   

WAPA has identified the following criteria for customer IRPs: 

• Identify and compare all practicable energy efficiency and energy supply resource options.  
• Include action plan with timing set by customer.  
• Describe efforts to minimize adverse environmental effects of new resource acquisitions.  
• Provide ample opportunity for full public participation.  
• Conduct load forecasting.  
• Include brief description of measurement strategies for options identified in IRP to 

determine whether objectives are being met. 

IRPs and alternative reports will be evaluated by WAPA on the basis of: 

• Meeting all criteria in 10 CFR 905  
• Reasonableness of the plan with regard to: customer size, type, resource needs, geographic 

area and competitive situation  
• Resource choice selection (EPAct 1992 section 114) 

B. Introduction 

1. Purpose 
The purpose of this Integrated Resource Plan is to develop long-range implementation 
plans to serve MEAN’s Total Requirements Participants’ power supply requirements 
consistent with prudent utility planning practices utilizing the lowest cost, 
environmentally responsible energy supply. 

This plan is also designed to fulfill the requirements of the Western Area Power 
Administration according to the Energy Policy Act of 1992, as described in section II.A. 

2. Scope 
This resource plan encompasses a time period of 15 years on the basis of MEAN’s fiscal 
year.  MEAN’s fiscal year begins April 1st and ends March 31st.  This IRP is inclusive of the 
planning period of FY 2017-18 to FY 2032-33.   

The IRP conducts resource planning for MEAN’s entire service footprint as a whole, as 
well as within the individual Regional Transmission Organizations (“RTO”) regions in which 
MEAN’s designated resources are assigned.  MEAN operates in the Southwest Power Pool 
(“SPP”) RTO, Midcontinent Independent System Operator (“MISO”) RTO, and in the West 
region.  Resources must be designated to meet the load and required reserve margin of 

https://www.wapa.gov/EnergyServices/Documents/epmpTrainer_linked.pdf
https://www.wapa.gov/EnergyServices/Documents/73FR35059.pdf
http://www.usbr.gov/power/legislation/epa92.pdf
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each region separately.  However, there are several metrics that MEAN prefers to 
evaluate on an accumulated basis for the entire service area.  

This IRP will consider all reasonable options for supply side resources and demand side 
management.  Supply side and demand side options will be given equal consideration for 
incorporation into the future resource portfolio.   

3. Methodology 
The IRP analysis will begin with a qualitative evaluation of all resource options.  Using 
selected criteria and criteria weighting, the complete list of options will be narrowed to a 
smaller list of qualified options that receive a high ranking in accordance with the criteria. 

The qualified options will be subject to an economic analysis that applies resource 
availability and cost to MEAN’s hourly loads and projected market pricing.  The sum of 
the hourly costs and revenues over the study period will be summed to arrive at a total 
revenue requirement for each option for comparison purposes.  The economic analysis 
will be repeated under various sensitivity scenarios to calculate the impact of potential 
changes to key inputs.   

The combined results of the base case revenue requirement and the variability due to 
sensitivity cases will ultimately lead to the determination of a preferred portfolio for 
future resource acquisition planning.  

4. About MEAN 
The Municipal Energy Agency of Nebraska (“MEAN”) is a body corporate and politic under 
the laws of the State of Nebraska.  MEAN was created on June 22, 1981 under the 
Municipal Cooperative Financing Act, Sections 18-2401 through 18-2485, Reissue Revised 
Statutes of Nebraska (the “Act”).  MEAN was created for the purpose of planning, 
acquiring, financing and operating facilities to generate and transmit electric power and 
energy.   

MEAN’s power supply system consists of ownership and contractual rights and interests 
in various electric generating and transmission resources and supplies (the “Power Supply 
System”).  MEAN uses the Power Supply System to provide wholesale power supply, 
transmission and ancillary services to its participating municipal utilities (“Participants”).  
MEAN’s services include power supply, dispatching, energy load forecasting, wheeling 
arrangements, load research, limited political action, demand-side management, load 
factor improvement, training, community development, and energy cost analysis.     

MEAN’s 69 Participants currently include 41 municipalities and one public power district 
in Nebraska, 14 municipalities and one joint action agency in Colorado, two Wyoming 
municipalities and 10 Iowa municipalities.  Each of the Participants owns and operates an 
electrical utility system that provides electric service to consumers.  61 of the Participants 
(the “Total Requirements Participants”) receive “total-requirements” electric supply 
services from MEAN, exclusive only of their allocations of firm power and energy from the 
Western Area Power Administration of the U.S. Department of Energy (“WAPA”), except 
for certain generating facilities of Waverly Utilities (“WU”) and Aspen, Colorado.   

Participants may take additional steps to become members of MEAN (“Members”) under 
the Act by making application with the Nebraska Power Review Board.  Each Member 
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appoints and is represented by a director on the MEAN Board of Directors.  MEAN 
currently has 54 Members.   MEAN’s participant communities are shown on the map in 
Figure I-1. 

 
Figure I-1 

5. Regional Markets 
MEAN’s regional footprint stretches from Central Iowa across Nebraska and into Colorado 
and Wyoming.  Due to this footprint, MEAN is required to operate in two regional 
transmission organizations, MISO and SPP.  Both MISO and SPP operate day-ahead and 
real-time energy markets.  Market participants must pay for costs to serve load and 
receive revenue for their electrical generation.  MEAN also operates in the western United 
States through the Western Electricity Coordinating Council (“WECC”). 

C. Uncertainties/Limitations 

There are many parameters that impact the inputs to the IRP analysis.  Many of these parameters 
have been calculated or assigned with certain assumptions.  Should these assumptions be incorrect 
or prove to change over time, the outcome of the analysis could potentially change as well.  This 
section explores some of the uncertainties and limitations underlying these variable inputs to the 
analysis. 

1. Environmental Legislation  
Electric utilities are subject to continuing environmental regulation.  Various 
environmental permits and approvals from state and federal agencies are necessary in 
order to operate the Power Supply System.  To date, MEAN reports that all environmental 
permits and approvals necessary for the operation of the Power Supply System have been 
obtained.  However, federal, state, and local standards and procedures that regulate the 
environmental impact of electric utilities are subject to change.  These changes may arise 
from continuing legislative, regulatory and judicial action regarding such standards and 
procedures.  Consequently, there is no assurance that the Power Supply System and the 
utility facilities owned or operated by the Participants will remain subject to the 
regulations currently in effect or indefinitely maintain current compliance status.  An 
inability to comply with environmental standards could result in reduced operating levels 
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or the complete shutdown of individual electric generating units not in compliance.  
MEAN constantly monitors environmental regulations and the relevance of these 
regulations on MEAN’s Power Supply System assets. 

The IRP analysis is conducted under the status quo environmental regulations, including 
the stay of the Clean Power Plan.  However, sensitivity analysis explores the impact of a 
future carbon tax. 

2. Load Forecast 
MEAN employs a robust statistical method for forecasting load.  A number of input 
variables are used to formulate a forward-looking equation to calculate the monthly peak 
demand and monthly energy usage for each participant community for the entirety of the 
study period.  The individual participant load forecasts are combined to result in a total 
load forecast for each region.  However, the statistical analysis is dependent upon several 
variables, such as weather data, population, and income.  Changes in any of these factors 
will impart changes in the load forecast. 

In addition to the variables identified as inputs to the load forecast calculation, there are 
other external factors that act on the system load: 

Throughout the MEAN footprint, demand side management (“DSM”) measures are being 
adopted by utilities and end-use customers in participant communities. DSM measures 
act to reduce either the peak demand for electricity or the total electricity consumption.   

Distributed Generation (“DG”) is customer and/or community ownership of generating 
assets to serve end use load.  Each installation of DG removes energy consumption from 
the MEAN system and thereby decreases the resource need, either on a capacity or 
energy basis depending on the timing of DG energy supply.   

Recent years have seen an emphasis on energy efficiency and energy conservation on all 
levels: residential, commercial, and industrial.  The widespread use of these practices has 
led to a decrease in the growth rate of electric loads, and is a trend which is likely to 
continue, but at a pace that is difficult to predict. 

3. Energy Markets 
Since the establishment of the SPP and MISO Integrated Markets, several changes have 
been introduced that have changed the way resources are designated to load, the way 
resources are dispatched into the marketplace, and energy prices and cost recovery for 
generation resources.  Given the fast pace of developments in the markets, it is likely that 
changes will continue in the future.    

In recent years, transmission providers in the west have been contemplating joining 
together to form a Mountain West RTO and possibly integrate into the SPP IM.  This will 
undoubtedly impose changes on load and resource interaction in the west.  The effects 
of these structural changes would be seen not only in the western region, but in SPP as 
well.  The current analysis does not assume a market in the west. 

The existing markets and potential creation of future markets present significant 
opportunity for uncertainty.   
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4. Fuel Pricing 
Fuel pricing is an obvious source of uncertainty.    

Recent natural gas pricing has been low compared to historical pricing and has seen less 
volatility in the last two to three years.  However, within the past 20 years there have 
been several periods of elevated pricing and extreme volatility.  As a global resource, 
natural gas is also subject to the influence of global supply and demand.  This relationship 
carries with it the risk of price fluctuations in response to market occurrences elsewhere.  
Fuel pricing projections assume low pricing and low volatility into the future.  However, 
this contains inherent uncertainty. 

Coal prices are similarly subject to external influence and resulting volatility.  Although 
Appalachian coal prices experienced a peak about ten years ago, more recently prices 
have stabilized and remained relatively low.  Coal in most regions has seen flat or declining 
pricing over the past five years.  However, fuel prices respond to a number of factors and 
can be difficult to predict. 

Sensitivity cases are included in the economic analysis to capture the effects of changes 
in fuel pricing. 

D. System Load Forecast 

1. Methodology 
MEAN employed multiple regression analysis to forecast the non-coincident peaks for 
each of its Total Requirement Participants for FY 2017-2018 (annual forecast) through FY 
2032-33 (15-year forecast). The model took into consideration three main factors as 
independent variables: economic factors such as population growth and income growth; 
temperature factors such as average daily temperature, heating degree days (“HDD”) and 
cooling degree days (“CDD”); and calendar factors such as weekdays and month.  

The coincident peak forecast is calculated as MEAN’s non-coincident peak multiplied by 
the coincidence factor.  The coincidence factor was forecasted based upon regression 
analysis of the difference between the mean temperature and the max temperature at 
the time of historical peaks. 
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2. MISO 
MEAN’s load forecast for peak demand and energy consumption in MISO for the 15-year 
study period is shown in the graphs in Figures I-2 and I-3: 

 
Figure I-2 

 
Figure I-3 
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3. SPP 
MEAN’s load forecast for peak demand and energy consumption in SPP for the 15-year 
study period is shown in the graphs in Figures I-4 and I-5: 

 
Figure I-4 

 
Figure I-5 
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4. West 
MEAN’s load forecast for peak demand and energy consumption in the west region for 
the 15-year study period is shown in the graphs in Figures I-6 and I-7: 

 
Figure I-6 

 
Figure I-7 
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5. MEAN System 
MEAN’s load forecast for peak demand and energy consumption for the entire system for 
the 15-year study period is shown in the graphs in Figures I-8 and I-9: 

 
Figure I-8 

 
Figure I-9 
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6. Reserve Margin and Transmission Losses 
MEAN must maintain capacity to serve not only the forecasted load in each region, but 
the total resource obligation which adds to the peak demand a reserve margin and 
transmission losses. 

The SPP and MISO market constructs require each load serving entity to maintain a 
designated percentage of reserve capacity in addition to the entity’s forecasted peak load.  
In SPP, the established required Capacity Margin is 12%.  For the 2017/18 planning year, 
the MISO Planning Reserve Margin (“PRM”) is 15.8%.  As the MISO definition of the PRM 
is specific to the operation of the upcoming year, the PRM changes annually. 

For loads and resources in the west, there is no prescribed reserve margin.  MEAN 
incorporates a 12% reserve margin in addition to forecasted load when determining the 
load and resource balance in the west.   

MEAN’s total obligation for service must also include the losses that occur throughout the 
transmission system.  The rate of loss depends on the transmission system, and is typically 
reported to MEAN on an annual basis.  However, MEAN does not have to provide for 
transmission loss on WAPA allocations.  Therefore, this amount is deducted from the 
calculations.  In total, MEAN serves network load on six transmission systems. 

E. System Resources 

1. Summary 
The Power Supply System consists of owned, leased and purchased power supply 
resources as well as transmission system arrangements used to transmit resources to the 
Total Requirements Participants.  MEAN receives transmission services provided by SPP, 
MISO and multiple transmission providers in the Western Interconnected System (the 
“Western Interconnection”). 

The table in Figure I-10 summarizes MEAN’s long-term power supply resources as of the 
date of this report: 
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Resource MEAN Nameplate 
Capacity 

Primary Energy 
Source 

Market Region(1) % of 
Capacity 

Total Requirements Committed Facilities 
(Participant Owned Generation) 

136 MW Oil/Gas MISO (77 MW), SPP (47 
MW), WEST (12 MW) 

22.9% 

WAPA(2) 124.5 MW Hydroelectric MISO (7.5 MW), SPP (30 
MW), WEST (87 MW) 

21.0% 

Whelan Energy Center Unit 2(3)   82 MW Coal SPP 13.8% 

Walter Scott Energy Center Unit 4 59 MW Coal MISO 10.0% 

NPPD Multi-Unit Participation 50 MW Coal/Nuclear SPP 8.4% 

Laramie River Station Unit 1 9 MW Coal SPP 1.5% 

Laramie River Station Unit 2 & Unit 3 19 MW Coal WECC 3.2% 

Wygen Unit I 20 MW Coal WECC 3.4% 

Neil Simpson Unit 2 10 MW Coal WECC 1.7% 

Wygen Unit III 10 MW Coal WECC 1.7% 

Wind Project at Kimball(4) 10.5 MW Wind WECC 1.8% 

Wessington Springs Wind Project 10 MW Wind SPP 1.7% 

NPPD Elkhorn Ridge Wind Plant 8 MW Wind SPP 1.3% 

NPPD Laredo Ridge Wind Project 8 MW Wind SPP 1.3% 

Louisa Generating Station 8 MW Coal MISO 1.3% 

DMEA Shavano Falls/Drop 4 & Drop 6 7.6 MW Hydroelectric WECC 1.3% 

NPPD Ainsworth Wind Energy Facility 7 MW Wind SPP 1.2% 

Whelan Energy Center Unit 1 5.3 MW Coal SPP 0.9% 

Waste Management Landfill Gas Facility 4.8 MW Landfill Gas MISO 0.8% 

NPPD Crofton Bluffs Wind Project 4.2 MW Wind SPP 0.7% 

TOTAL 592.9 MW    

(1) Resources located in MISO and SPP are dispatched by MISO and SPP.   

(2) Comprised of approximately 109.5 MW of participant allocations, 6.7 MW of MEAN allocation, and 8.0 MW of Kansas Tribal allocation. 

(3) Comprised of MEAN’s Entitlement Share under its Participation Agreement with PPGA (80 MW) and purchase from Hastings Utilities (currently 2 
MW).  Under a power sales agreement dated June 9, 2008, between Hastings Utilities and MEAN, Hastings Utilities has agreed to sell capacity 
and associated energy from its Entitlement Share under its Participation Agreement with PPGA at cost through April 2018.   

(4) Existing 10.5 MW Kimball Wind Farm owned by MEAN is being replaced by a PPA for energy output of a 30 MW wind farm at the same location.  
Commercial operating date is projected to be in Q1 2018. 

Figure I-10 
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2. Resource Mix by Fuel Type 
When presenting resource mix metrics, resource capacity is listed according to unit 
nameplate.  This is notable in relation to intermittent resources, namely existing wind 
contracts. “Participant Oil/Gas” represents Participant Owned Generation. 

On the basis of capacity, MEAN’s resource mix for the entire system is shown below in 
Figure I-11 for the current 2017 portfolio as well as a projection of the resource portfolio 
in 2030 in Figure I-12.  From 2017 to 2030, the proportions remain relatively the same.  
The WAPA Displacement agreement ends, and a new resource must take the place of that 
capacity as well as the decrease in coal resources.  The required future resource will 
represent approximately 13% of the total MEAN resource mix. 

 
 Figure I-11 

 
  Figure I-12 
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Figures I-13 and I-14 show MEAN’s present and future resource mix in terms of energy 
generation.  A large portion of MEAN’s energy is generated by coal resources, in 2017 and 
in 2030.  The contract for nuclear power expires as does the WAPA Displacement 
agreement and a small portion of the coal energy, leaving 8% of future energy to be 
generated by a new resource. 

The future energy mix is a projection based on not only the availability of resources, but 
the operation based on historical capacity factors and contract energy requirements.  
Changes in market dynamics and the introduction of an integrated market in the west 
could substantially alter the actual energy production.  

 
Figure I-13 

 
  Figure I-14 
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3. Market Purchases/Exposure 
During discussions at the MEAN Power Supply Committee meeting in January 2017, the 
committee members expressed an interest in investigating a resource portfolio strategy 
that intentionally leaves a portion of the energy supply to be sourced from the market.  
In the integrated market construct, MEAN ultimately purchases all energy for load from 
the market, but the actual operating or contract pricing of MEAN’s assets acts as a hedge 
against fluctuations in market conditions.  The committee asked about supplying a 
percentage of energy needs with market purchases for which MEAN does not maintain a 
hedge with owned or contracted energy.  To gather more input on this possibility, the 
question was presented as part of the online participant survey in April 2017.  The results 
shown below in Figures I-15 and I-16 indicate that a majority of respondents approve of 
this strategy, with an average recommended market exposure of 21.3% of MEAN’s energy 
portfolio. 

This approach carries a certain amount of risk.  Current market prices are low, and 
therefore market energy purchases are favorable.  However, in the case that market 
prices increase, MEAN would see a negative financial impact. 

 
Figure I-15 
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Figure I-16 

 

F. Distributed Generation 

1. Renewable Distributed Generation Policy 
MEAN adopted a Renewable Distributed Generation Policy (the “DG Policy”) in 2016 that, 
in limited amounts and in certain circumstances, allows the Participants that have 
committed to purchase all of their electricity requirements from MEAN to (a) permit their 
retail customers to utilize output from renewable generation resources to supply all or a 
portion their own loads, (b) purchase output from renewable generation resources 
owned by their retail customers, and (c) subject to a cap set forth in the DG Policy, own 
and operate renewable generation resources, including community solar projects, to 
offset a portion of their total requirements purchases from MEAN.  The DG Policy includes 
provisions to mitigate any adverse economic impacts of renewable generation resources 
purchased or undertaken by an individual Participant on MEAN and its other Participants.   

The existing policy limits Participants to installation of a distributed renewable generating 
resource capable of generating 2% of the Participant’s average annual energy needs.  The 
type of resource determines the capacity factor, and therefore the allowable capacity of 
the installed resource.   

A 2016 MEAN Participant survey found that throughout the entire MEAN footprint, there 
is a total installed grandfathered DG capacity of 2,875 kW.  Of this total, 71 kW are located 
in SPP, 739 kW are located in MISO, and 2,065 kW are located in the west.   
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G. Existing Demand Side Management 

1. MEAN Programs 
MEAN has conducted several Demand Side Management (“DSM”) programs in the past, 
with varying degrees of adoption and impact.   

Lighting Upgrade Program:  The most recent DSM program currently administered by 
MEAN is the LED Lighting Upgrade Program.  The ENERGYsmart commercial LED lighting 
program includes cash incentives paid directly to commercial customers to help cover the 
cost of lighting upgrades and replacements.  2016-17 was the first program year.  The 
total annual energy savings achieved by the program is projected to be 1,131 MWh.  The 
peak demand savings is projected to be 209 kW.  Detailed results are shown in Figure I-
17 below: 

 
Figure I-17 

The total cost of the LED Lighting Program per kW of savings is $373.  This compares very 
favorably to even the most economical supply side option for additional resources, 
making DSM the lowest cost alternative to meet MEAN’s future resource needs in terms 
of capacity.  The NMPP Services Committee has approved the continuance of the LED 
Lighting Upgrade program through FY17-18.   

Other current MEAN DSM Programs include: 

• Infrared Energy Audits 
• ENERGYsmart Vending Miser Bulk Purchasing Program 
• Member Exclusive Education Sessions 
• Essent Newsletter Subscription 
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2. Community Programs 
The 2016 Participant DSM survey revealed a total of 26 communities with 42 DSM 
programs in place.  The non-coincident sum of the demand and energy savings from these 
DSM programs is 15.15 MW and 6,988 MWh.  Of this total, a large portion of the available 
demand savings is in the form of interruptible load supplied to irrigation wells.  The 
projected annual savings of the community DSM programs are summarized in Figure I-18 
below.   

Region # of 
Communities 

# of Programs Demand 
Savings (kW) 

Energy Savings 
(kWh) 

MISO 7 15 1,167 307,533 

SPP 10 13 13,226 5,846,040 

West 9 14 762 834,931 

Figure I-18 

H. Renewable Energy Resources 

1. MEAN Renewable Goals 
MEAN has not previously defined a requirement or goal for the amount of renewable 
energy in our portfolio.  To determine whether renewable goals should be a consideration 
of MEAN’s long-term planning strategy, this question was asked in the April 2017 online 
survey.  Of the respondents, 81% agreed that MEAN should establish a renewable energy 
goal.  Of those answering in support of such a goal, the average recommended target 
percentage was 26%.  The most common answer was 20%.  Survey results are illustrated 
in Figures I-19 and I-20. 

 
Figure I-19 
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Figure I-20 

2. Renewable Resource Mix 
A review of Section VI.D. shows the current and future resource mix, specifically the 
percentage of renewable energy in each region’s mix and MEAN’s overall mix.  In some 
contexts, existing hydropower administered by WAPA is not considered renewable 
energy due to the size of the resources and their environmental impact.  However, small 
hydro units with less than 30 MW capacity are categorized as renewable.  In MEAN’s 
consideration of an internal renewable goal, WAPA allocations may or may not be 
included.  However, in the case of a legislated RPS, the target would have to be met 
exclusive of WAPA allocations. 

Figure I-21 summarizes the regional and total percentages of renewable resources (on a 
nameplate basis), both including and excluding WAPA: 

 

Region 

2017 Renewable 
Capacity 

(including WAPA) 

2017 Renewable 
Capacity 

(excluding WAPA) 

2030 Renewable 
Capacity 

(including WAPA) 

2030 Renewable 
Capacity 

(excluding WAPA) 

West 73% 14% 60% 17% 

SPP 25% 16% 12% 2% 

MISO 11% 4% 8% 4% 

MEAN 42% 10% 30% 6% 

Figure I-21 
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I. Load and Resource Balance 

For the calculation of load and resource balance, resources will be quantified according to 
accredited capacity, or the maximum capacity that is expected to be available during the system 
peak load.  The peak demand as shown in the load and resource balance in the total service 
obligation, which includes not only the forecasted peak load, but also the required reserve margin 
and the expected transmission losses.  Resource capability in terms of capacity and energy is 
classified by fuel type.  Behind-the-Meter-Generation (“BTMG”) designates Participant Owned 
Generation. 

1. MEAN System 
The graph in Figure I-22 shows the balance of peak demand and resource capacity for 
MEAN’s entire footprint.  Available capacity is sufficient to serve load until 2024.  At that 
point, MEAN has a slowly growing capacity need into the future.   

 
Figure I-22 
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2. West Region 
The graph in Figure I-23 shows the peak demand and resource capacity balance for the 
west region.  The west region is long on capacity until 2025.  At that point, the region has 
a deficit of 21.9% of the load obligation.  This continues to grow through the remainder 
of the study period. 

 
Figure I-23 

3. SPP Region 
Figure I-24 illustrates the peak demand and resource capacity balance for SPP.  In 2017, 
capacity remains adequate to cover the service obligation.  However, with the 
termination of the Generation Agent Arrangement contracting certain excess participant 
owned generation in 2018, SPP capacity is no longer sufficient to meet the load.  The 
termination of the NPPD Multi-Unit Participation Agreement in 2023 is evident in the 
further reduction of resource levels after that year.  In 2025, the WAPA Displacement 
Agreement ends, allowing the capacity dedicated to that contract to be again applied to 
MEAN’s load. However, this does not recover enough capacity to remove the deficiency 
through the rest of the study period.   
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Figure I-24 

4. MISO Region 
Throughout the study period, MEAN has sufficient capacity in MISO.  There are few 
changes in resources or load during the next 15 years.  Resource levels are constant, with 
the exception of the end of the IMU and WU Generation Agent Arrangement.  There is no 
resource deficiency in terms of capacity in MISO.  This balance is shown in Figure I-25. 

 
Figure I-25 
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5. Projected Resource Needs 
A compilation of capacity and energy needs throughout MEAN’s footprint is illustrated in 
Figure I-26: 

 
Figure I-26 

J. Transmission 

MEAN is a transmission-dependent utility and receives transmission services provided by SPP, MISO 
and multiple transmission providers in the Western Interconnection.  Transmission costs include 
network integration transmission service and point-to-point transmission service.  Transmission 
costs also include the impact of auction revenue rights and transmission congestion rights in SPP 
and auction revenue rights and financial transmission rights in MISO.  These financial instruments 
were primarily designed to allow firm transmission customers the opportunity to offset price 
differences due to transmission congestion costs between resources and loads. 

K. Phase I Supply Side Resource Evaluation 

1. Phase I Supply Side Evaluation Objectives 
Phase I is a preliminary evaluation undertaken to investigate a comprehensive list of 
supply side options and focus this list down to fewer qualified options that prove to be 
feasible potential additions to the MEAN portfolio.  The Phase I evaluation is in large part 
qualitative and based on simplified metrics.  A more in-depth economic analysis is 
reserved for the qualified options in Phase II. 

  



MUNICIPAL ENERGY AGENCY OF NEBRASKA 
 

 
2017 INTEGRATED RESOURCE PLAN  23 

2. Supply Side Options 
To follow in Figure I-27 is the complete list of the supply side options included in the Phase 
I evaluation for MEAN’s future resource needs. 

 
Figure I-27 

3. Criteria 
The goal of Phase I was to narrow the complete list of supply side options to a list of 
qualified options that represent the most feasible supply side resources for MEAN.  To 
select the qualified options, appropriate criteria had to be determined.  To this end, MEAN 
conducted an online survey wherein the participants were asked to rank a list of criteria 
in terms of importance in resource selection. 

The results of the survey indicated that the participants’ most important criteria in 
resource selection is cost.  With a score of 4.77 out of 5, Cost was the most highly rated 
criteria.  This was followed by Local Benefit with a score of 4.02 and 
Flexibility/Dispatchability with a score of 3.92.  The lowest priorities were PPA vs. 
Ownership and Renewable Fuel.  The complete results are shown in the graph in Figure I-
28. 

Supply-Side Resource Options
New Coal Plant*

New Coal IGCC Plant*
Natural Gas Combustion Turbine

Natural Gas Combined Cycle*
Co-Fire (new or retrofit)

Nuclear
Geothermal

Biomass (100%)
Landfill Gas/ MSW

Hydropower
Wind

Utility/Community Solar
Battery Storage

Compressed Air Storage
Pumped Hydropower

*with and without CCS
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Figure I-28 

The chart in Figure I-29 shows the total combined weighted score for each of the supply 
side options.  The individual components of the score are color coded by criteria as 
described above.  Input data for this evaluation is located in Appendix B. 

 
Figure I-29 
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4. Qualified Options 
The Phase I evaluation resulted in final combined weighted scores for each of the supply 
side options defined at the beginning of the process.  Because the criteria were weighted 
according to the participants’ survey, the scores reflect the options most likely to achieve 
the priorities of the participants.  The top scoring options were: 

• Utility/Community Solar 
• Wind 
• Battery Storage 
• Natural Gas Combined Cycle 
• Landfill Gas/Municipal Solid Waste 

In discussions at the MEAN Power Supply Committee Workshop held in April 2017, 
participants suggested additions to the qualified options determined by the Phase I 
evaluation.   

Participant Owned Generation:  Participants were supportive of the option of allowing 
participant communities to install new behind-the-meter generation to their fleets and 
add these units to MEAN’s portfolio through the same contract by which MEAN leases 
existing generation.   

Extension of Existing PPAs:  Contracts considered for extension were the NPPD Multi-Unit 
Participation Agreement (GGS 1 and 2 and Cooper Nuclear Station), the Black Hills PPA 
(Wygen III and Neil Simpson 2), and the NPPD Wind PPAs.  The Black Hills PPA was 
discounted for the lack of flexibility and dispatchability.  The NPPD wind contracts were 
excluded as the assets are expected to be at or near the end of their useful service life 
when the contracts expire. 

Extension of Generation Agent Arrangements:  In January 2005, the MEAN Board placed 
a moratorium on participant owned generation, disallowing the lease of any generating 
unit additions.  At a later date, MEAN entered into the Generation Agent Arrangements 
with Indianola and Waverly for lease of additional participant owned generation. This 
agreement includes a total of approximately 47 MW.  The contract term extends through 
the MISO Planning year 2017-18.  Of the total contracted generation, 40 MW is currently 
exported from MISO to SPP.   

Creative Energy Solutions:  MEAN has entered into discussions with Creative Energy 
Solutions to purchase the energy generated at CES’s planned pyrolysis plant in Colorado.  
The pyrolysis facility would utilize municipal solid waste and waste tires to produce a 
synthetic gas, which would then be used to generate electricity via combustion turbines.  
This plant would be a 22 MW baseload renewable resource expected to come online 
sometime in 2019.   

Battery Storage:  Internal MEAN discussions and participant conversations at the April 
2017 workshop and the May 2017 Board and Committee Meetings revealed an aversion 
to the serious consideration of battery storage as a resource option.  Therefore, battery 
storage was not included in the Phase II analysis. 
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L. Demand Side Option Evaluation 

Demand side management (“DSM”) programs can be utilized to reduce peak demand and thereby 
eliminate or delay the need for future capacity additions.  Alternately, DSM measures can be 
designed to lower energy consumption to decrease the energy generation required by existing and 
future resources.  Since MEAN’s load and resource balance shows a future deficit in terms of both 
capacity and energy, both types of DSM are viable solutions.  

In an attempt to minimize the required supply side resources to meet MEAN’s total obligation, a 
demand side resource evaluation was performed to determine the value of proposed DSM 
programs. 

1. Market Feasibility 
The first step in the analysis was to determine the market feasibility of the potential 
programs.  In April 2017 MEAN conducted an online survey to ask each community’s 
MEAN representative to rate the potential implementation in their community of each of 
the prospective DSM programs.  The results of the survey are shown in Figure I-30. 

 
Figure I-30 

2. Qualified Options 
Based on the results of the Participant survey, the qualified options were broadly 
categorized as Residential and Commercial Appliance Rebates, and Residential and 
Commercial High Efficiency HVAC Incentives.  In order to perform a more accurate 
analysis, these categories were studied and more specific programs defined for the next 
step in the analysis.  The following DSM programs were advanced to the final analysis: 

Residential and Commercial Appliance Rebate Programs:   

• Refrigerator Rebate 
• Freezer Rebate 
• Water Heater Conversion (Gas to Electric) Rebate 
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Residential and Commercial High Efficiency HVAC Incentives: 

• Air Source Heat Pump Conversion Incentive 
• Room Air Conditioner Upgrade Incentive 
• Central Air Conditioner Upgrade Incentive 

3. Economic Feasibility 
The costs and benefits of the proposed DSM programs were compared using three 
different calculation methods, all of which are commonly used by utilities for this purpose.  
These three tests consider the costs and benefits of the DSM programs from different 
perspectives.  A calculated ratio greater than 1 indicates benefits that exceed costs. 

• The Utility Cost Test (“UCT”), also called the Program Administrator Cost Test.  
This test measures cost-effectiveness from the viewpoint of MEAN. If MEAN’s 
avoided supply costs exceed the costs incurred by MEAN in administering the 
program and paying the incentives or rebates to the end-use customer, the 
program is a net benefit to MEAN. 

• Participant Cost Test (“PCT”).  This test measures benefits and costs to the end-
use customers participating in DSM programs. The test compares net bill savings, 
considering electric bills and gas bills, against incremental costs of the efficient 
HVAC equipment or appliance, which are calculated to include the incentive or 
rebate received from the utility. If the savings exceed the incremental costs, the 
program provides a positive financial impact to end-use customers. 

• Total Resource Cost Test (“TRC”).  This test examines each program from the 
viewpoint of the entire MEAN system. The TRC test compares the program 
benefits of avoided supply costs against the administration costs to the utility and 
the customer costs of upgrading equipment. When a program’s TRC score is 
favorable, this indicates a decrease in total resource costs, benefitting MEAN and 
the customer. 

The table in Figure I-31 summarizes the benefits and costs included in the calculations of 
the ratios.   

TEST BENEFITS COSTS 

Utility Cost Test Utility Avoided Costs • Program Administration Costs 

• Incentives/Rebates Paid 

Participant Cost Test Net Bill Savings • Incremental Cost of Investment  
(Net of Incentive/Rebate) 

Total Resource Cost Test Utility Avoided Costs • Program Administration Costs 

• Incremental Cost of Investment 

Figure I-31 
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4. Results 
The costs and benefits as described above were applied to the potential market 
participants for each of the proposed DSM programs.  The costs were escalated and 
summed for a ten-year period.  Finally, a Net Present Value was calculated for the annual 
costs and benefits and this value used to determine the final benefit/cost ratio.  The 
results of the three Benefit/Cost tests are shown in Figure I-32.   

 
DSM PROGRAM 

UTILITY COST TEST 
(Benefit/Cost) 

PARTICIPANT COST 
TEST (Benefit/Cost) 

TOTAL RESOURCE 
COST TEST 

(Benefit/Cost) 

Air Source Heat Pump Incentive -0.36 -0.11 -0.36 

Room Air Conditioner Rebate 0.01 0.19 0.01 

Central Air Conditioner Incentive 0.03 0.14 0.04 

Refrigerator Rebate 0.04 0.54 0.05 

Freezer Rebate 0.08 1.53 0.10 

Water Heater Conversion Incentive -0.64 -4.03 -1.49 

Figure I-32 

As stated initially, only a ratio greater than 1 would indicate that a program is likely to 
result in benefits that outweigh its costs and therefore provide a net positive impact to 
MEAN or the end-use customer, depending on the test.   

The results show two programs that resulted in a negative benefit/cost ratio.  In these 
cases, the benefit was a negative value, meaning there was no net benefit, discounting 
these options.  In total, only one program had a favorable result, and in only one of the 
tests.  Therefore, none of the potential programs would prove beneficial to MEAN and 
the end-use customer to a point that would compensate for the required costs. 

M. Phase II Analysis and Results 

The qualified options from the Phase I supply side evaluation are combined with MEAN’s existing 
contracted resources to create a number of future resource portfolios for study in the Phase II 
economic analysis.  Depending on the capacity and energy potential of each resource, it is studied 
as either an independent addition or in combination with another resource to provide the capacity 
and energy required to meet the regional load.  The date on which a resource is modeled to begin 
generation is aligned with the timing of the regional resource deficit. 

1. Studied Portfolios 

SPP  

• Portfolio 1:  Natural Gas Combined Cycle 

• Portfolio 1D:  Identified Natural Gas Combined Cycle 

• Portfolio 2:  Landfill Gas 

• Portfolio 3:  Municipal Solid Waste 
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• Portfolio 4:  Wind + Generation Agent Arrangement 

• Portfolio 5:  Solar + Generation Agent Arrangement 

• Portfolio 6:  Extend Multi-Unit Participation Agreement + Generation Agent 
Arrangement 

• Portfolio 7:  Generation Agent Arrangement 

• Portfolio 8:  Wind + New Participant Owned Generation 

• Portfolio 9:  Solar + New Participant Owned Generation 

• Portfolio 10:  Extend Multi-Unit Participation Agreement + New Participant 
Owned Generation 

West Region  

• Portfolio 1:  Natural Gas Combined Cycle 

• Portfolio 2:  Landfill Gas 

• Portfolio 3:  Municipal Solid Waste 

• Portfolio 4:  Wind + Natural Gas Combined Cycle 

• Portfolio 5:  Solar + Natural Gas Combined Cycle 

• Portfolio 6:  CES + Natural Gas Combined Cycle 

• Portfolio 7:  Wind + New Participant Owned Generation 

• Portfolio 8:  Solar + New Participant Owned Generation 

• Portfolio 9:  CES + New Participant Owned Generation 

2. Economic System Model 
The Economic System Model used for the portfolio analysis is depicted in the Figure I-33 
graphic:  

 
Figure I-33 
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3. Sensitivity Scenario Analysis 
The model was expanded to include the effects of a number of different scenarios.  As 
external conditions change, generation costs and market costs change.  This alters the 
economics of each portfolio in a different way.  Two very significant factors that affect 
generation are natural gas prices and the potential of a carbon tax.   

The sensitivity analysis included three levels of natural gas pricing:  low (lower than 
current projections), base (equal to current projections), and high (higher than current 
projections).  Each of these price levels was combined with three possible carbon tax 
futures: no tax, a medium tax rate, and a high tax rate.  Each of these scenarios introduced 
variations in fuel costs and carbon costs into the variable energy cost of each resource, 
ultimately affecting the final revenue requirement of each portfolio.   

The table in Figure I-34 displays the scenarios under which the model was simulated.  Each 
portfolio was entered into the model for each sensitivity.   

  
Sensitivity Analysis Scenarios 

  Natural Gas Price 

  Low Base High 

CO
2 T

ax
 

N
o 1 4 7 

M
ed

 

2 5 8 

Hi
gh

 

3 6 9 

Figure I-34 

For the model results, Scenario 5, which included the base natural gas pricing and a 
medium carbon tax, was considered the base case.  Other scenarios indicate a variation 
from the base case conditions. 

4. SPP Model Results 
Figure I-35 shows the results of the SPP model for all eleven portfolios listed in Section 
I.M.1. and all nine scenarios shown in Figure I-34.  The dark blue bar represents the base 
case total revenue requirement for each portfolio.  The light blue vertical line shows the 
range between the maximum revenue requirement of the sensitivity scenarios and the 
minimum revenue requirement of the sensitivity scenarios.  This range is termed the 
“scenario variance”.   
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Figure I-35 

The positive variance, or the differential between the maximum scenario revenue 
requirement and the base case revenue requirement, quantifies the risk inherent in each 
portfolio relative to possible changes in fuel pricing and carbon tax levels.  Plotting the 
base case revenue requirement against this variance allows a concurrent view of cost and 
risk for each of the SPP Portfolios.  To get a more distinct picture of the relative positions 
of the portfolios, Portfolio 3 is omitted from the graph in Figure I-36 to follow. 

 
Figure I-36 
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The values and graphical results show that Portfolio 1D, the identified natural gas plant, 
has the lowest revenue requirement.  While Portfolio 2, the landfill gas plant, has the 
lowest variance, its base case cost is the highest of all options, and the variance of 
Portfolio 1D is only slightly higher. 

5. West Region Model Results 
Figure I-37 shows the results of the west model for all nine portfolios and all nine 
scenarios.  The dark green bar represents the base case total revenue requirement for 
each portfolio.  The light green vertical line shows the range between the maximum 
revenue requirement of the sensitivity scenarios and the minimum revenue requirement 
of the sensitivity scenarios.  This range is termed the “scenario variance”.   

 
Figure I-37 

The positive variance, or the differential between the maximum scenario revenue 
requirement and the base case revenue requirement, quantifies the risk inherent in each 
portfolio relative to possible changes in fuel pricing and carbon tax levels.  Plotting the 
base case revenue requirement against this variance allows a concurrent view of cost and 
risk for each of the west Portfolios.  To get a more distinct picture of the relative positions 
of the portfolios, Portfolio 3 is omitted from the graph in Figure I-38 to follow. 
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Figure I-38 

The values and graphical results show that Portfolio 1, the natural gas plant, has the 
lowest revenue requirement, but not significantly lower than Portfolio 4, the wind 
resource and natural gas plant.  While Portfolio 2, the landfill gas plant, has the lowest 
variance, its base case cost is the highest of all options.   

N. Environmental Impact 

1. Existing Environmental Considerations 
MEAN is subject to environmental and other regulations, in varying degrees, at federal, 
state and local levels.  As part of a long-term strategy, MEAN has invested in 
environmental regulation compliant base load generating resources expected to provide 
highly reliable base load generation for the Participants’ present and future energy 
requirements.   

In addition to these state-of-the-art coal facilities and WAPA allocations, MEAN has 
acquired renewable resources and nuclear capacity.  MEAN has considered, as part of this 
IRP and recent planning efforts, the addition of new renewable resources as capacity and 
energy needs arise in future years.   

2. Supply Side Resource Options Environmental Impact 
In the Phase I evaluation of supply side options, environmental impact was considered for 
all options as part of the scoring process.  Two categories reflected the consideration of a 
resource’s current and future effects on the environment.  Scoring categories included 
Emissions/Environmental Impact, which calculated and compared the emissions levels for 
carbon, SO2, NOx, and mercury, and Environmental Policy Risk, which estimated the 
degree to which a resource could be affected by the imposition of future environmental 
regulations.   
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3. Carbon Cost Scenario Impact 
The inclusion of the carbon tax sensitivity scenarios provides a method by which the 
impact of carbon emissions can be quantified for each portfolio as a whole.  For each level 
of natural gas pricing, the results for the scenarios with no carbon tax can be compared 
against the results for the scenarios with a high carbon tax to show the consequence of 
high carbon emissions.  The average variance resulting from only the carbon tax (holding 
the natural gas pricing constant) is shown in Figures I-39 and I-40.   

 
Figure I-39 

 

 
Figure I-40 

These results show an expected relation.  Portfolios that include more fossil fueled 
capacity or more market energy purchases see a higher cost impact from a carbon tax.  In 
this way, higher emitting resources are “penalized” in the model with a higher degree of 
variance.  The effects of carbon emissions were included in the variance factor used in the 
analysis of the final portfolio results.     
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O. Conclusions and Recommended Action Plan 

Based on the data and analysis in this IRP report, MEAN has developed conclusions relative to 
proposed demand side solutions and supply side solutions. 

1. Demand Side Management – Conclusions 
New DSM Programs:  Through the use of three different calculation methods, the costs 
and benefits of the proposed new DSM programs were compared, and none of the 
potential programs proved beneficial to MEAN and the end-use customer to a point that 
would compensate for the required costs. 

MEAN DSM programs to be continued include:  Lighting Upgrade Program, Infrared 
Energy Audits, ENERGYsmart Vending Miser Bulk Purchasing Program, Member Exclusive 
Education Sessions, and the energy efficiency education content of Essent Newsletter 
subscriptions.   

Participant DSM Programs:  The 42 existing community DSM programs are expected to 
be maintained in future years.  MEAN conducts an annual DSM survey to track these 
programs and the impact on MEAN’s demand and load.     

2. Supply Side Resources – Conclusions 
Based on the April 2017 Participant survey, the preferred resource portfolio option should 
consider low cost as a primary condition.  In the course of multiple participant meetings 
and workshop sessions, MEAN received feedback from participants that signified an 
inclination toward resource solutions that provide a local benefit or allow for local 
participation.  Internal feedback from MEAN staff communicated an appeal for resources 
that allow for operational flexibility.   

Both the Phase I evaluation and the Phase II economic modeling incorporated these 
preferences into the options included and the method of analysis, and the final results 
reflect these criteria.    

SPP:   

• The proposed portfolio in SPP that best achieved the primary goal of low cost was 
Portfolio 1D, the addition of capacity and energy from an identified natural gas 
combined cycle plant located in the SPP footprint.  This option also provides for 
operational flexibility, but not local benefit.   

• The second lowest cost option in SPP was Portfolio 7, the extension of the 
Generation Agent Arrangement with IMU and WU for lease of their participant 
owned generation.  This option is low cost and provides local benefit.  Since these 
units are typically not run for energy needs, this option relies on market 
purchases for energy. 

• The next best options in terms of cost were Portfolios 4 and 5, the combination 
of the Generation Agent Arrangement for capacity and the addition of a wind or 
solar resource for energy needs.  These options achieve the low-cost goal and can 
be configured for local benefit, but do not allow operational flexibility. 
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West:   

• The proposed portfolio in the west that best achieved the primary goal of low 
cost was Portfolio 1, the addition of capacity and energy from a natural gas 
combined cycle plant.  This option also provides for operational flexibility, but not 
local benefit.   

• The next best options in terms of cost were Portfolios 4 and 5, the combination 
of the natural gas combined cycle plant for capacity and energy and the addition 
of a wind or solar resource for additional energy needs.  These options achieve 
the low-cost goal, the wind and solar resources can be configured for local benefit, 
and the natural gas combined cycle plant allows for operational flexibility. 

• In response to participant interest in resources with local benefit, MEAN will 
further investigate more economical ways to include the CES project (to be 
located in a participant community) and additional participant owned generation 
into other portfolios.    

3. Short-Term Recommended Action Plan 
MEAN will continue to administer all current DSM programs:  LED Lighting Upgrades, 
Infrared Energy Audits, ENERGYsmart Vending Miser Bulk Purchasing Program, Member 
Exclusive Education Sessions, and the Essent Newsletter subscriptions.  MEAN will revisit 
the proposed new programs upon any significant change in the analysis inputs to 
reevaluate the benefit to cost ratio.  Participants will be encouraged to continue existing 
DSM programs and initiate any new measures welcomed by their communities.   

In SPP, MEAN will pursue one of the low-cost portfolio options to prevent the impending 
capacity shortage.  This would involve the initiation of negotiations with the owners of 
the natural gas combined cycle plant as previously described toward a partial ownership 
or PPA arrangement, discussions with IMU and WU regarding extension of the Generation 
Agent Arrangement, or even investigation into additional existing participant owned 
generation not under a lease contract with MEAN that would be available in the near 
term.   

In the west, there is no short term need for supply side resources.  MEAN will gather data 
on potential future resources and maintain a readiness for procurement of new capacity 
and energy when the projected shortage approaches. 

MEAN will continue to monitor actual load for all participant communities and compare 
against the load forecast and against existing capabilities.  Any significant change should 
trigger a revised resource plan to determine required modifications and future actions.   

Throughout MEAN’s footprint, continual efforts should be made to acquire additional 
load.  All three served regions have an energy surplus, representing an opportunity for 
additional energy sales without an immediate expense of additional capacity purchase.   
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4. Long -Term Recommended Action Plan 
MEAN will regularly evaluate the impact and implementation of existing DSM programs.  
Based on the results of the evaluation, MEAN will continue to administer successful 
programs.  MEAN will revisit the proposed new programs on a regular basis to recalculate 
the analysis inputs and reevaluate the benefit to cost ratio.  Programs that receive a 
favorable ratio should be planned for a trial roll-out in interested communities to verify 
projected savings prior to widespread execution.  Participants will be encouraged to 
continue existing DSM programs and initiate any new measures welcomed by their 
communities.   

In SPP, depending on the actions taken to relieve the short-term capacity deficit, MEAN 
will secure a low-cost, long-term solution for additional capacity and an energy resource 
for future years.  If not already secured during the short-term action plan, this could 
involve negotiations with the owners of the previously described natural gas combined 
cycle plant toward a partial ownership or PPA arrangement, discussions with IMU and WU 
regarding extension of the Generation Agent Arrangement, or investigation into 
additional new or existing participant owned generation.  For energy requirements, the 
natural gas combined cycle plant would offer an energy solution, or a wind or solar 
resource would provide low cost energy and increase MEAN’s renewable portfolio.  

In the west, MEAN will search out the lowest cost resources for capacity and energy as 
determined in the analysis.  MEAN will explore opportunities to contract with a natural 
gas combined cycle plant in the region for capacity and energy purchase or a partial 
ownership arrangement.  Concurrently, MEAN will solicit its participants for opportunities 
to lease new or existing participant owned generation.  If terms and costs of this option 
are favorable in comparison to the natural gas plant, MEAN would require a separate 
energy source.  According to the analysis results, MEAN should explore available wind 
and/or solar resources, giving preference to community-based installations.   

MEAN will continue to monitor actual load for all participant communities and compare 
against the load forecast and against existing capabilities.  Any significant change should 
trigger a revised resource plan to determine required modifications and future actions.   

Throughout MEAN’s footprint, continual efforts should be made to acquire additional 
load.  Depending on the load profile in comparison to the rest of MEAN’s system load and 
resource additions made in the short term, there may be opportunity to supply energy 
without additional capacity investment. 

5. Tracking/Measurement Strategy 
MEAN will employ the following Measurement Strategies to gauge the progress and 
impacts of the Recommended Action Plans described above. 
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METRIC MEASUREMENT STRATEGY MEASUREMENT BASELINE 

Load vs. Forecast MEAN will annually compare the actual peak 
demand and energy consumption against the 
forecast values.  Data will be tracked by 
participant, region, and system.  MEAN also 
conducts an annual load survey to aid in this 
measurement. 

• Annual Load Forecast  
• 15-Year Load Forecast 
• Hourly/Monthly Participant Load 

Data 

Load vs. Capability On a semi-annual basis, MEAN is required to 
calculate and present to the Board the 
upcoming peak season Load and Capability 
balance for planning purposes.  MEAN 
typically presents a long-term outlook.  In this 
way, changes in the timing of deficits can be 
foreseen to prepare via resource planning. 

• Annual Load Forecast 
• 15-Year Load Forecast 
• Resource Contracts 
• Hourly Resource Generation Data 
• Current Season Load and Capability 

Report 

DSM Savings/Impact MEAN conducts an annual DSM survey to all 
participants to gather data on the programs 
offered and the expected demand and energy 
savings. Responses will be compared year-to-
year to verify savings.  This is valuable in the 
contemplation of future programs.  MEAN 
also tracks data on its administered Lighting 
Upgrade Program for estimated power 
savings. 

• Previous Year Hourly Participant 
Load Data – Peak and Energy Usage 

• DSM Survey Responses 
• Energy  Star® Energy Efficiency 

Calculation Tools 

 

Existing Resource 
Performance 

MEAN tracks the operation, performance, and 
cost of its contracted resources.  This is 
measured against expected and contracted 
values and can be used to gauge the cost-
effectiveness of future resources. 

• Resource Contracts 
• Previous Year Hourly Resource 

Generation Data 
• Resource Invoices 

New Resource Parameters MEAN regularly tracks research on the costs 
and parameters of new resources.  
Understanding the performance of 
established and emerging technologies and 
the total generating cost in relation to market 
conditions will prepare MEAN for future 
resource acquisition.  

• Resource Data Used for IRP (EIA, 
NREL, DOE) 

• Market Pricing 

Environmental Regulation MEAN continually monitors environmental 
regulations, paying particular attention to 
future legislation affecting the power supply 
industry.  When changes are proposed or 
adopted, MEAN projects the impacts on 
existing or potential future resources. 
Currently, MEAN is alert for changes in the 
status of the Clean Power Plan and power 
resource tax credits. 

• Status Quo Regulations 
• MEAN’s current compliance status 

Figure I-41 
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II. IRP Requirements and Checklist 
A. WAPA Requirements 

Integrated resource planning was mandated by the Energy Policy Act of 1992 (“EPAct”). 

EPAct requires all Western Area Power Administration customers to submit Integrated Resource 
Plans (“IRPs”) to WAPA every five years.  The requirement is included in WAPA's power sales 
contracts with long-term firm customers.  The current Resource Planning Approval Criteria (10 CFR 
Part 905) went into effect May 1, 2000, after WAPA reviewed the original regulations and 
completed a public process.  

WAPA has identified the following criteria for customer IRPs: 

• Identify and compare all practicable energy efficiency and energy supply resource options.  
• Include action plan with timing set by customer.  
• Describe efforts to minimize adverse environmental effects of new resource acquisitions.  
• Provide ample opportunity for full public participation.  
• Conduct load forecasting.  
• Include brief description of measurement strategies for options identified in IRP to 

determine whether objectives are being met. 

IRPs and alternative reports will be evaluated by WAPA on the basis of: 

• Meeting all criteria in 10 CFR 905  
• Reasonableness of the plan with regard to: Customer size, type, resource needs, geographic 

area and competitive situation  
• Resource choice selection (EPAct 1992 section 114) 

B. WAPA Utility/Customer Overview 

The following customer profile data listed in Figure II-1 is submitted to the U.S. Energy Information 
Administration (EIA) as part of the form EIA-861, summarizing MEAN’s service obligations during 
the most recent annual reporting period. 

Reporting Period  
Reporting Period Start Date (mm/dd/yyyy) 01/01/2016 

Reporting Period End Date (mm/dd/yyyy) 12/31/2016 

Energy Sales & Usage  

Energy sales to Ultimate End Customers (MWh) 0 

Energy sales for Resale (MWh) 2,270,592 

Energy Furnished Without Charge (MWh) 0 

Energy Consumed by Respondent Without Charge (MWh) 0 

Total Energy Losses (MWh entered as positive number) 135,980 

Total Energy Usage (sum of previous 5 lines in MWh) 2,406,572 
  

https://www.wapa.gov/EnergyServices/Documents/EPMP_10CFR.pdf
https://www.wapa.gov/EnergyServices/Documents/epmpTrainer_linked.pdf
https://www.wapa.gov/EnergyServices/Documents/73FR35059.pdf
http://www.usbr.gov/power/legislation/epa92.pdf
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Peak Demand (Reporting Period)  

Highest Hourly Summer (Jun. – Sept.) Peak Demand (MW) 433.0 

Highest Hourly Winter (Dec. – Mar.) Peak Demand (MW) 362.8 

Date of Highest Hourly Peak Demand (mm/dd/yyyy) 07/21/2016 

Hour of Highest Hourly Peak Demand (hh AM/PM) 06 PM 

Peak Demand (Historical)  

All-Time Highest Hourly System Peak Demand (MW) 536.1 

Date of All-Time Hourly System Peak Demand (mm/dd/yyyy) 07/23/2012 

Hour of All-Time Hourly Peak System Demand (hh AM/PM) 04 PM 

Number of Customers/Meters (Year End of Reporting Period)  

Number of Residential Customers 85,504 

Number of Commercial Customers 11,665 

Number of Industrial Customers  543 

Other (Specify):   
Figure II-1 

Historical Energy Use:  The peak system demand and total annual energy use for the preceding ten 
(10) reporting years is listed below in Figure II-2.  Values listed are by calendar year. 

Reporting Year Peak Demand (MW) Total Energy (MWh) 

2007 426.9 2,159,720 

2008 431.1 2,294,150 

2009 436.2 2,298,260 

2010 476.7 2,500,840 

2011 521.9 2,532,440 

2012 536.1 2,557,670 

2013 518.5 2,593,620 

2014 502.8 2,525,660 

2015 467.9 2,352,270 

2016 434.0 2,270,592 
Figure II-2 

C. Checklist 

The checklist of questions in Figure II-3 is provided by WAPA as a means for customers to determine 
the completion of their IRP document and satisfaction of WAPA standards for IRP reporting.  MEAN 
has indicated the section of the report wherein the question is addressed. 

1.   Does the IRP evaluate the full range of alternatives for new energy resources (905.11(a))? 
• New generating capacity?   Section XII.C. 
• Power purchases?   Section XII.C 
• Energy conservation and efficiency?  Section XIII.C. 
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• Cogeneration and district heating/cooling applications?  Section XII.C. 
• Renewable energy resources?  Section XII.C. 

2.   Does the IRP provide adequate and reliable service to the 
customer’s electric consumers (905.11(a))? 

Section X. 

3.   Does the IRP take into account the necessary features for system operation (905.11(a))? 
• Diversity?  Section XII.D. 
• Reliability?  Section XII.D. 
• Dispatchability?  Section XII.D. 
• Other risk factors?  Section XIV.F.-G. 

4.   Does the IRP take into account the ability to verify energy 
savings achieved through energy efficiency (905.11(a))? 

Section VIII.A.-B. 
Section XIII.E. 
Section XVI.D. 

5.   Does the IRP take into account the projected durability of such 
savings measured over time (905.11(a))? 

Section XIII.E. 
Section XIV.G. 

Appendix C 
6.   Does the IRP treat demand and supply resources on a 
consistent and integrated basis (905.11(a))? 

Section XIII.E. 
Section XIV.B. 
Section XIV.G. 
Section XVI.D. 

7.   Does the IRP consider electrical energy resource 
needs?  (905.11(b)). 

Section X. 

8.   Does the IRP identify and compare resource options?  The customer must conduct an assessment 
and comparison of available existing and future supply and demand-side resource options based on its 
size, type, resource needs, geographic location and competitive situation.  The options should relate 
to the customer’s unique resource situation as determined by profile data (service area, geographical 
characteristics, customer mix, historical loads, projected growth, existing system data, rates and 
financial information) (905.11(b)(1)). 

• Supply-side options include, but are not limited to, 
purchased power contracts, and conventional and 
renewable generation options (905.11(b)(1)(i)).  

Section XII. 
Section XIV. 

• Demand-side options alter the customer’s use pattern to 
provide for an improved combination of energy services 
to the customer and ultimate consumer (905.11(b)(1)(ii)).  

Section XIII. 
Section XIV. 

• Considerations that may be used to develop potential 
options include cost, market potential, consumer 
preferences, environmental impacts, demand or energy 
impacts, implementation issues, revenue impacts, and 
commercial availability (905.11(b)(1)(iii)).  

Section XII. 
Section XIV. 

9.   Does the IRP clearly demonstrate that decisions were based on 
a reasonable analysis of the options (905.11(b)(1)(iv))? 

Section XIV. 
Section XII. 

10.  Does the IRP include an action plan describing specific actions 
the customer will take to implement the IRP (905.11(b)(2))? 

Section XVI.C. 
 

11.  Does the IRP list the time period that the action plan covers 
(905.11(b)(2)(i))? 

Section XVI.C. 

12.  Does the IRP include an action plan summary consisting of (905.11(b)(2)(ii)(a-c): 
• Actions the customer expects to take in accomplishing the 

goals identified in the IRP?  
Section XVI.C.-D. 

• Milestones to evaluate accomplishment of those actions 
during implementation?  

Section XVI.D. 
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• Estimated energy and capacity benefits for each action 
planned?   

Section XIV. 
Section XV. 

13.  Does the IRP, to the extent practicable, minimize adverse 
environmental effects of new resource acquisitions and document 
these efforts (905.11(b)(3))? 

Section XV. 

14.  Does the IRP include a qualitative analysis of environmental 
effects in a summary format (905.11(b)(3))? 

Section XV. 
Section XII.D. 
Section XII.F. 

15.  Does the IRP provide ample opportunity for full public 
participation in preparing and developing the IRP (905.11(b)(4))? 

Section II.D. 
Appendix A 

16.  Does the IRP include a brief description of public involvement activities (905.11(b)(4))? 
• How the customer gathered information from the public?  Section I.D. 

Section XII.G.2. 
• How public concerns were identified?  Section I.D. 

Section XII.G.2. 
• How information was shared with the public?  Section I.D. 

Appendix A 
• How public comments were responded to?   Section I.D. 

Section XII.G.2. 
17.  Does the IRP document that each MBA member approved the 
IRP, confirming that all requirements have been met 
(905.11(b)(4)(i))?  [Effective July 21, 2008, IRPs submitted by 
member-based associations no longer need unanimous approval 
of the MBA's members.] 

Section XVI.B. 
Appendix D 

18.  Does the IRP contain the signature of each MBA member’s 
responsible official, or document passage of an approval resolution 
by the appropriate governing body (905.11(b)(4)(i))? 

Section XVI.B. 
Appendix D 

 
19.  Does the IRP contain a statement that the customer conducted 
load forecasting, including specific data (905.11(b)(5))? 

Section V. 

20.  Does the IRP contain a brief description of measurement 
strategies for identified options to determine whether the IRP’s 
objectives are being met (905.11(b)(6))? 

Section XVI.D. 

21.  Does the IRP identify a baseline from which the customer will 
measure the benefits of IRP implementation (905.11(b)(6))? 

Section XVI.D. 

22.  Does the IRP specify the responsibilities and participation 
levels of individual members of the MBA and the MBA 
(905.12(b)(2))? 

Section III.E.-F. 

Figure II-3 

D. Public Participation 

The following actions were taken by MEAN to ensure the provision of ample opportunity for public 
participation throughout the IRP process. 

1. Board and Committee Meetings – January 2017 
MEAN Quarterly Board and Committee Meetings were held on January 18-19, 2017 in 
North Platte, NE.  This is a public meeting subject to the State of Nebraska Public Meetings 
Act and the requirements contained therein.  On January 18, the Power Supply 
Committee met to hear presentations and vote on issues under the purview of the 
committee.  The IRP falls under the jurisdiction of this committee.  All members of the 
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Power Supply Committee (see description of this committee in Section III.E.) are invited 
to attend, and a quorum must be present to conduct the meeting.  On January 19, the 
MEAN Board of Directors met to hear presentations and vote on recommendations from 
the committees that met the previous day.  All members of the Board are invited, and a 
quorum must be present to conduct the meeting and vote on proposed resolutions.  The 
IRP requirements and process were presented at each of these meetings.  The 
presentation material and attendance list are included in Appendix A. 

2. Online Survey – April 2017 
In April, in anticipation of the Power Supply Committee Workshop scheduled later in the 
month, an online survey was sent to all MEAN participants to gather input for the IRP 
Phase I evaluation.  Questions were asked regarding MEAN’s resource mix, renewable 
energy, market purchases, resource procurement criteria, and demand side management.  
The survey questions and responses are included in Appendix A. 

3. Power Supply Committee Workshop – April 2017 
On April 19, a Power Supply Committee Workshop was held in Kearney, NE.  Workshops 
are intended as an opportunity for committee members to receive information and 
engage in informal discussion regarding specific topics relevant to the responsibilities of 
the committee to allow more efficient decisions in the future.  The workshop discussion 
included the results of the online survey, MEAN’s load and resource balance, MEAN’s 
resource mix, fuel pricing, demand side management, and supply side options for future 
resource needs.  The presentation materials and workshop attendance sheet are included 
in Appendix A.  Workshops are not governed by the Public Meetings Act, and as such no 
formal action can take place.  A quorum is not required for a workshop. 

4. Board and Committee Meeting – May 2017 
On May 17-18, 2017, MEAN conducted its quarterly Board and Committee Meetings in 
Kearney, NE.  On the 17th, the Power Supply Committee convened.  One of the topics 
presented was the progress of the IRP.  MEAN staff reviewed the material and discussions 
of the workshop held in April for the benefit of those not in attendance and to prompt 
any follow-up questions or observations from those who attended.  The next day on the 
18th, the MEAN Board of Directors, Executive Committee, and Management Committee 
met.  Again, a presentation was given to share the contents of the April workshop and 
open up the same points of discussion to allow input from Board members.  The 
presentations at the May meetings included resource mix, load and resource balance, 
Phase I evaluation details and results, and expected upcoming requirements for Board 
and committee member participation.  The materials presented at the May meetings are 
included in Appendix A.       

5. Power Supply Committee Workshop – August 2, 2017 
On August 2, 2017 MEAN held a workshop for the Power Supply Committee and the Ad 
Hoc Committee at its offices in Lincoln, Nebraska.   As with other participant workshops, 
this was intended to be a forum during which participant representatives can seek details 
and ask questions in an informal setting in preparation for the August Board and 
Committee meetings.  The first half of the day-long event was scheduled to review the 
IRP.  Previously determined conclusions and assumptions were reviewed in introduction.  
The results of the Phase II economic analysis were presented, along with a detailed 
discussion of the supply side portfolios included in the analysis and an explanation of the 
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economic model utilized for this purpose.  Attendees inquired about the specific payment 
structures that would be used to compensate additional participant owned generation, 
which led to discussions about the timeline required for this type of project and local 
governmental regulations for this process.  Participants overall expressed an interest in 
this option to alleviate capacity shortages.  Comments were also offered on the value of 
distributed renewable generation, with participants interested in locating renewable 
resources in their communities.  The presentation and attendance list from the workshop 
are included in Appendix A. 

6. Distribution of Draft Report – August 9, 2017 
An up-to-date draft version of the IRP document in pdf format was distributed to all MEAN 
participants via email on August 9, 2017.  At this time, an email address dedicated to 
receipt of comments and questions related to the IRP was established and communicated 
to participants for direction of responses to the draft.  Participants were invited to make 
the draft report and email address available to their community members in either hard 
copy or electronic format and to advertise the availability of the document.  It was 
communicated that public comment would be accepted through September 8, 2017.   

7. Board and Committee Meeting – August 16-17, 2017 
The MEAN quarterly Board and Committee meetings for the third quarter of 2017 were 
held in Kearney, Nebraska on August 16th and 17th.  As per MEAN’s typical schedule, the 
Committee meetings were conducted the first day to review detailed information and 
allow the committees to prepare their recommendations to be presented the following 
day at the Board meeting.  The IRP material presented at both the committee and board 
meetings closely followed the contents of the IRP workshop held in early August.  The 
committee meeting was intended to present the material to those not in attendance at 
the workshop and allow follow-up discussion for those who wished to revisit topics and 
details covered at the workshop.  Members of the Power Supply Committee reviewed the 
top priorities of the committee in relation to resource selection and discussed the analysis 
results in pursuit of the established priorities.  As a result of the committee meeting 
deliberations, the Power Supply Committee ultimately voted to recommend to the Board 
the adoption of the IRP with the inclusion of a specific recommended action for each of 
MEAN’s service regions experiencing resource needs in the future.   

The following day at the MEAN Board meeting, the same material was presented to give 
all board members the background and detail behind the analysis as well as the final 
analysis results.  The presentation included an advertised public hearing time period to 
allow for public review and comment.  No members of the public were in attendance, and 
MEAN received no public comment, outside of MEAN representatives, during this 
meeting.  Following the presentation and public hearing, the Power Supply Committee 
made its recommendation to the Board, and the Board voted in favor of the resolution to 
adopt the IRP with the inclusion of the Committee’s recommended action plan. 

8. Board Approval of IRP 
The resolution unanimously passed by the Board, which included the governing body’s 
acceptance of the 2017 Integrated Resource Plan and recommended action plan, is found 
in Appendix A.    
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9. Public Comment 
Aside from discussions with MEAN committee and Board representatives, no public 
comment was received in person at the several meetings held to discuss the IRP or via the 
email address specifically assigned for receipt of such comment.  As explained throughout 
this report, comment and direction received from the MEAN participants was 
incorporated into each step of the IRP process and is reflected in the conclusions and 
recommended plans for MEAN’s future resource planning. 

10. Distribution and Submittal of Final IRP Report 
All comments received from internal and external stakeholders were collected for 
evaluation throughout the IRP process.  MEAN was purposeful in presenting the 
procedures and results of each step of the IRP to the board and committee members to 
solicit input and gather feedback.  This narrative points to instances where MEAN 
participants guided the process in terms of priorities and options and finally the 
determination of the recommended action plan.  This final report incorporates all 
conclusions from participant discussions and reflects the directives of the participants.  
The final report was completed in October 2017, at which time it was submitted to WAPA, 
posted to the NMPP Energy website, and distributed to all participants.   

E. MEAN Strategic Plan 

1. Overview 
The Mission Statement of MEAN is “To collaborate with municipal utilities to provide 
economical and dependable power supply and utility related services that support local 
control and community needs and are consistent with environmental and regulatory 
stewardship.” 

Throughout 2016, MEAN completed a company-wide Strategic Plan.  The planning 
process involved MEAN staff as well as the members of the Executive Committee.  In 
defining the strategic initiatives of the organization, goals were prioritized and assigned 
action plans for implementation.  Timelines and staff assignments were established for 
each goal.  “Resource Management,” one of the five Strategic Goals, identifies a Tier One 
Goal to “Develop a Comprehensive Integrated Resource Plan.” 

2. Resource Planning 
The Strategic Plan calls for the IRP to be utilized as a strategic and operational working 
document.  The individual tasks outlined to achieve this goal include the following: 

• Evaluate existing owned resource obligations 
• Energy efficiency and demand side management (“DSM”) 
• Investigate new generation opportunities and maintain existing generation in 

participant communities in line with Distributed Generation concepts 
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III. Introduction 
A. Purpose 

The purpose of this Integrated Resource Plan is to develop long-range implementation plans to 
serve MEAN’s Total Requirements Participants’ power supply requirements consistent with prudent 
utility planning practices utilizing the lowest cost, environmentally responsible energy supply. 

The Strategic Plan put in place by MEAN’s leadership has called for a comprehensive Integrated 
Resource Plan to guide future resource acquisition and portfolio planning.  The plan is to be a living 
document that is consulted prior to resource decisions and revisited when circumstances change. 

This plan is also designed to fulfill the requirements of the Western Area Power Administration 
according to the Energy Policy Act of 1992, as described in section II.A. 

B. Scope 

This resource plan encompasses a time period of 15 years on the basis of MEAN’s fiscal year.  
MEAN’s fiscal year begins April 1st and ends March 31st.  This IRP is inclusive of the planning period 
of FY 2017-18 to FY 2032-33.   

The IRP conducts resource planning for MEAN’s entire service footprint as a whole, as well as within 
the individual RTO regions in which MEAN’s designated resources are assigned.  MEAN operates in 
the SPP RTO, MISO RTO, and in the West region.  Resources must be designated to meet the load 
and required reserve margin of each region separately.  However, there are several metrics that 
MEAN prefers to evaluate on an accumulated basis for the entire service area.  

It should be noted that Lake View, Iowa submits an Integrated Resource Plan specific to their 
community and separate from MEAN’s IRP.  However, as MEAN is responsible for supplying Lake 
View’s total power requirements, the needs of this community are included in MEAN’s total 
obligations as part of this analysis. 

C. Approach/Methodology 

This IRP will consider all reasonable options for supply side resources and demand side management.  
Supply side and demand side options will be given equal consideration for incorporation into the 
future resource portfolio.   

The IRP analysis will begin with a qualitative evaluation of all resource options.  Using selected 
criteria and criteria weighting, the complete list of options will be narrowed to a smaller list of 
qualified options that receive a high ranking in accordance with the criteria. 

The qualified options will be subject to an economic analysis that applies resource availability and 
cost to MEAN’s hourly loads and projected market pricing.  The sum of the hourly costs and 
revenues over the study period will be summed to arrive at a revenue requirement for each option 
for comparison purposes. 

Lastly, the economic analysis will be repeated under various sensitivity scenarios to calculate the 
impact of potential changes to key inputs.   



MUNICIPAL ENERGY AGENCY OF NEBRASKA 
 

 
2017 INTEGRATED RESOURCE PLAN  47 

The combined results of the base case revenue requirement and the variability due to sensitivity 
cases will ultimately lead to the determination of a preferred portfolio for future resource 
acquisition planning.  

This methodology is displayed graphically in Figure III-1. 

 
Figure III-1 

D. MEAN Overview 

The Municipal Energy Agency of Nebraska (“MEAN”) is a body corporate and politic under the laws 
of the State of Nebraska.  MEAN was created on June 22, 1981 under the Municipal Cooperative 
Financing Act, Sections 18-2401 through 18-2485, Reissue Revised Statutes of Nebraska (the “Act”).  
MEAN was created for the purpose of planning, acquiring, financing and operating facilities to 
generate and transmit electric power and energy.   

MEAN’s power supply system consists of ownership and contractual rights and interests in various 
electric generating and transmission resources and supplies (the “Power Supply System”).  MEAN 
uses the Power Supply System to provide wholesale power supply, transmission and ancillary 
services to its participating municipal utilities (“Participants”).  MEAN’s services include power 
supply, dispatching, energy load forecasting, wheeling arrangements, load research, limited political 
action, demand-side management, load factor improvement, training, community development, 
and energy cost analysis.  Through its professional staff, MEAN also provides planning, engineering, 
financing, regulatory, and governmental affairs services to its Participants.   

The Municipal Cooperative Financing Act (“The Act”) authorizes MEAN to plan, construct, operate, 
participate in or acquire facilities, within or outside the State of Nebraska, for the generation, 
transmission or distribution of electric power and energy, solely or in common with others.  Under 
the Act, MEAN may sell or exchange excess capacity of any project or electric power or energy 
owned, purchased, or leased by MEAN not required by its Participants.  The Act authorizes MEAN 
to issue its bonds, notes and other evidences of indebtedness.  In the acquisition of property, MEAN 
may exercise the power of eminent domain. 
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E. MEAN Membership 

MEAN’s 69 Participants currently include 41 municipalities and one public power district in Nebraska, 
14 municipalities and one joint action agency in Colorado, two Wyoming municipalities and 10 Iowa 
municipalities.  Each of the Participants owns and operates an electrical utility system that provides 
electric service to consumers.  61 of the Participants (the “Total Requirements Participants”) receive 
“total-requirements” electric supply services from MEAN, exclusive only of their allocations of firm 
power and energy from the Western Area Power Administration of the U.S. Department of Energy 
(“WAPA”), except for certain generating facilities of Waverly Utilities (a municipal utility of the City 
of Waverly, Iowa) (“WU”) and Aspen, Colorado.  Additional municipalities may become Participants 
of MEAN with the approval of the Management Committee of MEAN. 

Together, the Total Requirements Participants provide electric utility service at retail to 
approximately 97,712 residential, commercial, institutional, agricultural and industrial customers, 
representing a total population of approximately 174,400.  Participants’ total energy usage for 
MEAN’s fiscal year ended March 31, 2017 was 2,423,503 MWh (which includes 364,458 MWh of 
Participant WAPA allocations).   

MEAN’s participant communities are mapped in Figure III-3. 

 
Figure III-2 
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Participants may take additional steps to become members of MEAN (“Members”) under the Act by 
making application with the Nebraska Power Review Board.  Each Member appoints and is 
represented by a director on the MEAN Board of Directors, as described below.  MEAN currently 
has 54 Members, which are indicated in Figure III-2. 

MEAN PARTICIPANTS AND MEMBERS 
COLORADO PARTICIPANT MEMBER NEBRASKA (CONT.) PARTICIPANT MEMBER 
Arkansas River Power Authority X  Burwell X X 
Aspen X X Callaway X X 
Delta X X Chappell X X 
Fleming X X Crete X X 
Fort Morgan X X Curtis X X 
Fountain X X Fairbury X X 
Glenwood Springs X X Falls City X X 
Gunnison X X Gering X X 
Haxtun X X Grand Island X  
Holyoke X  Grant X X 
Julesburg X X Hastings X  
Lyons X X Imperial Public Power District X X 
Oak Creek X  Kimball X X 
Wray X X Lyman X X 
Yuma X X Mitchell X X 

IOWA Morrill X X 
Breda X X Nebraska City X X 
Carlisle X  Neligh X X 
Denver X  Oxford X X 
Fonda X  Paxton X  
Indianola Municipal Utilities X X Pender X X 
Lake View* X  Pierce X X 
Rockford X  Plainview X  
Sergeant Bluff X X Red Cloud X X 
Wall Lake X X Shickley X X 
Waverly Municipal Electric Utility X X Sidney X X 

NEBRASKA Snyder X  
Alliance X X Spencer X  
Ansley X X Stuart X X 
Arnold X X Trenton X  
Bayard X X West Point X X 
Beaver City X X Wisner X X 
Benkelman X X Wood River X X 
Blue Hill X X WYOMING 
Bridgeport X X Basin X X 
Broken Bow X X Torrington X X 

Figure III-3 

*Lake View, Iowa submits an Integrated Resource Plan specific to their community and separate from MEAN’s IRP. 
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Each of the Participants has entered into the Electrical Resources Pooling Agreement (the “ERPA”) 
with MEAN.  The ERPA includes various service schedules under which MEAN provides power supply 
services to the Participants on varying terms.  A Participant may elect to become a Total 
Requirements Participant, in which case it receives all power and energy from MEAN (exclusive only 
of its firm power and energy allocations from WAPA).  Alternatively, a Participant may elect to 
become a Service Schedule Participant, in which case it retains full responsibility for meeting its 
power and energy requirements and may enter into buy/sell power and energy or other 
transactions with MEAN. 

Fifty-four of the Participants (the “Long-Term Total Requirements Participants”) have entered into 
Service Schedule M of the ERPA (the “Long-Term Power Supply Contracts”).  The Long-Term Total 
Requirements Participants, with the limited exception of Aspen, Colorado and Waverly Utilities, 
have agreed to purchase all their firm electric requirements from MEAN, exclusive of any firm power 
and energy allocated to such Long-Term Total Requirements Participants by WAPA.  The term of the 
Long-Term Power Supply Contracts currently extends to at least January 1, 2041.  Waverly and 
Aspen have certain external contracts for renewable energy. 

Seven of the Total Requirements Participants (sometimes referred to herein as the “Limited-Term 
Total Requirements Participants”) have contracted with MEAN for “total-requirements” electric 
supply services by entering into a Supplemental Agreement to Service Schedule J of the ERPA 
(“Service Schedule J Participants”) or Service Schedule K or K-1 of the ERPA (“Service Schedule K and 
K-1 Participants”).  Such Participants have agreed to purchase all their electric requirements from 
MEAN, exclusive of any firm power and energy allocated to such Limited-Term Total Requirements 
Participants by WAPA.  These agreements vary in length, but generally have terms of five to ten 
years.  Collectively, the Long-Term Total Requirements Participants and the Limited-Term Total 
Requirements Participants are referred to herein as the “Total Requirements Participants.” 

Eight of the Participants (the “Service Schedule Participants”) do not receive “total-requirements” 
electric supply services from MEAN, and instead may enter into buy/sell power and energy or other 
transactions with MEAN from time to time.  Three of the Service Schedule Participants currently 
receive only agent and scheduling services from MEAN with respect to transactions in the 
Southwest Power Pool (“SPP”) Integrated Marketplace (“IM”).  MEAN also enters into other 
agreements and interchange sales with non-Participant electric utilities and organizations such as 
SPP and Midcontinent Independent System Operator (“MISO”) markets. 

F. MEAN Organization 

MEAN is governed by a board of directors (the “Board of Directors”) consisting of one director for 
each of the Members, appointed by the mayor or chair of each Member, and approved by the 
governing body of each Member.  Each director serves for a three-year term, or until his or her 
successor is appointed, and is entitled to one vote.  A director may be removed for any cause at any 
time by the governing body of the Member that such director represents.  The removal of an officer 
requires an affirmative vote by two-thirds of the Members.  Amending the MEAN charter requires 
an affirmative vote of a majority of the Members.  Most other actions require the approval of a 
majority of the Members present. 

In addition, MEAN has a management committee that serves as the “operator” for MEAN (the 
“Management Committee”).  The Management Committee reviews Service Schedule K and K-1 
rates and charges and Service Schedule J contracts, as well as operational issues.  Each Participant 
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designates one representative to serve on the Management Committee.  Each representative is 
entitled to one vote, unless weighted voting is requested. 

The Act authorizes the Board of Directors to create one or more project committees to which the 
Board of Directors may delegate such powers and duties with respect to a project as the Board of 
Directors shall specify.  The Board of Directors has created the following committees:  Executive 
Committee, Services Committee, Finance Committee, Risk Oversight Committee and Ad Hoc 
Committee.  In addition, pursuant to the ERPA, the Management Committee has created the Power 
Supply Committee.  Oversight of the IRP process falls under the purview of the Power Supply 
Committee. 

The officers of MEAN are elected each January by the Board of Directors of MEAN to serve terms of 
one year beginning April 1. 

G. NMPP Energy 

MEAN, Nebraska Municipal Power Pool, Public Alliance for Community Energy and National Public 
Gas Agency comprise a coalition referred to by the trade name NMPP Energy pursuant to a Joint 
Operating Committee Agreement.  MEAN and the other participating organizations share 
administrative resources and staff, allowing them to more efficiently run their operations and their 
systems.  The coalition provides substantial benefits to MEAN and the other participating 
organizations, including: (i) the development and utilization of a highly skilled and professional staff 
with specialized technical expertise in business management, administration, engineering, finance, 
accounting, governmental affairs, law, and other disciplines; (ii) achieving economies of scale and 
the sharing of facilities and overheads; (iii) the development and execution of projects, plans, and 
services that benefit multiple organizations; and (iv) the sharing of institutional experience through 
the Joint Operating Committee.  MEAN and each of the other organizations included in NMPP 
Energy is an independent financial entity.  None of the organizations are financially liable for the 
debts or obligations of any other associated organization. 

H. Regional Energy Markets and Coordination 

MEAN’s regional footprint stretches from Central Iowa across Nebraska and into Colorado and 
Wyoming.  Due to this footprint, MEAN is required to operate in two regional transmission 
organizations, MISO and SPP.  Both MISO and SPP operate day-ahead and real-time energy markets.  
Market participants must pay for costs to serve load and receive revenue for their electrical 
generation.  MEAN also operates in the western United States through the Western Electricity 
Coordinating Council (“WECC”). 

SPP was founded in 1941, incorporated as a nonprofit entity in 1994 and became a FERC-approved 
Regional Transmission Organization in 2004.  SPP’s members, including investor-owned utilities, 
municipalities, cooperatives, state power agencies, independent power producers, power 
marketers, independent transmission companies and federal agencies, serve over 18 million people.  
SPP provides transmission services on more than 60,000 miles of transmission lines in 14 states:  
Nebraska, Kansas, Missouri, Oklahoma, Arkansas, New Mexico, Texas, Louisiana, Iowa, Minnesota, 
Montana, North Dakota, South Dakota and Wyoming.   

The SPP Integrated Market (“IM”), which was launched on March 1, 2014, replaced the Energy 
Imbalance Service (“EIS”) market that SPP had operated since 2007.  The IM restructured the EIS 
market by establishing a day-ahead market along with a real-time energy and operating reserve 
market.  Consolidating 16 balancing authorities into a single SPP-operated balancing authority was 
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designed to maximize energy efficiency and reduce transaction costs. The IM also utilizes locational-
marginal pricing, transmission congestion rights, and virtual transactions. 

MEAN became a member of SPP on October 20, 2015.  As a member, MEAN works with other SPP 
members to identify ways to improve market operations and overall organizational effectiveness. 

MISO is an independent organization whose purpose is to ensure the reliability of its integrated, 
regional electrical transmission system, to facilitate a regional wholesale marketplace, to provide 
non-discriminatory access to the transmission system and to maintain and improve system 
reliability.  Its members include vertically-integrated utilities, stand-alone transmission owners, 
load-serving entities, energy marketers, state regulatory authorities and independent power 
producers.   

MEAN became a non-transmission owning member of MISO on October 22, 2015.  

MEAN also operates in the western United States through WECC.  For operations in WECC, MEAN 
enters into other agreements and transactions with various electric utilities that are not MEAN 
Participants pursuant to which such electric utilities may purchase power and energy from MEAN 
or sell power and energy to MEAN.  
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IV. Uncertainties/Limitations 
There are many parameters that impact the inputs to the IRP analysis.  Many of these parameters have 
been calculated or assigned with certain assumptions.  Should these assumptions be incorrect or prove to 
change over time, the outcome of the analysis could potentially change as well.  This section explores 
some of the uncertainties and limitations underlying these variable inputs to the analysis. 

A. Environmental Legislation 

Electric utilities are subject to continuing environmental regulation.  Various environmental permits 
and approvals from state and federal agencies are necessary in order to operate the Power Supply 
System.  To date, MEAN reports that all environmental permits and approvals necessary for the 
operation of the Power Supply System have been obtained.  However, federal, state, and local 
standards and procedures that regulate the environmental impact of electric utilities are subject to 
change.  These changes may arise from continuing legislative, regulatory and judicial action 
regarding such standards and procedures.  Consequently, there is no assurance that the Power 
Supply System and the utility facilities owned or operated by the Participants will remain subject to 
the regulations currently in effect or indefinitely maintain current compliance status.  An inability 
to comply with environmental standards could result in reduced operating levels or the complete 
shutdown of individual electric generating units not in compliance. 

There is increased concern by the public, the scientific community, and Congress regarding 
environmental damage resulting from the use of fossil fuels.  There are a number of pending or 
recently enacted legislative proposals in Congress that may affect the electric utility industry.  
Increased environmental regulation has created and may create additional barriers to new facility 
development and modification of existing facilities.  The additional costs, including time, human 
resources, uncertainty and delay, could increase the cost of electricity from affected resources.  This 
type of legislation may ultimately have significant influence on nationwide or regional resource 
mixes and market operations as some types of resources experience increased costs of compliance 
or artificial carbon prices while other types of resources avoid such costs or receive financial 
incentives for generation, thereby effecting the feasibility of resource retirement and new 
construction. 

In March of 2017, President Trump signed the Energy Independence Executive Order, directing 
federal agencies to submit plans to the White House to propose measures to revise or rescind 
regulatory barriers to energy independence and regulations that place unnecessary or costly 
burdens on the energy industry.  The Executive Order also rescinded several policies relating to 
climate change enacted by the Obama administration.  On May 12, 2017 the American Public Power 
Association (“APPA”), in response to a Federal Register notice published by the EPA on April 13, 
reported to the Environmental Protection Agency (“EPA”) that many regulations issued in recent 
years are burdensome to electric utilities and have costs that outweigh their benefits.  The APPA 
recommended that certain rules should be repealed or modified.  Specific arguments stated by the 
APPA are described as applicable below. 

1. Renewable Portfolio Standards 
Some states are now implementing renewable portfolio standards (“RPS”) which typically 
require electricity providers to obtain a minimum percentage of their power from 
renewable energy resources by a certain date.  As of the date of this Official Statement, 
Iowa has adopted a renewable portfolio standard for investor owned utilities.  Colorado 
has adopted a renewable portfolio standard affecting investor-owned utilities, electric 
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cooperatives and municipal utilities, except municipal utilities serving less than 40,000 
customers.  For affected Colorado municipalities, the RPS requires that the municipality 
provide the following percentages of renewable or recycled energy:  6% of retail 
electricity sales for each year until 2019 and 10% of retail electricity sales beginning in 
year 2020 and for each year thereafter.  Presently, this RPS is not affecting MEAN’s 
Colorado Participants.  Nebraska and Wyoming have not adopted an RPS. 

For the IRP base case scenario, it is assumed that RPS requirements will remain as 
currently mandated. 

2. Clean Air Act 
The 1990 Amendments to the Clean Air Act seek to improve the ambient air quality 
throughout the United States by reducing sulfur dioxide (SO2) and nitrogen oxide (NOx), 
emissions caused by electric utility power plants, particularly those fueled by coal.  This is 
administered through a cap and trade system of emission allowances.  Currently, all of 
MEAN’s coal-fired generation resources meet the NOX compliance requirements.  Based 
on current projections, MEAN has sufficient allowances for SO2 emissions to cover the 
electric power needs of its customers through 2018.  SO2 and NOX emissions are 
monitored continuously and reported quarterly in compliance with EPA regulations. 

On August 3, 2015, EPA released its final Clean Power Plan under Section 111(d) of the 
Clean Air Act (the “Clean Power Plan”) which sets performance standards for existing 
power plants to reduce carbon dioxide (CO2) emissions.  The Clean Power Plan requires 
each state to reduce its CO2 emissions rate from existing fossil fuel plants relative to 2005 
emission levels to meet state-specific standards starting in 2022, with a final rate for 2030 
and beyond.  The Clean Power Plan outlines several methods by which emission 
reductions can be achieved, but does not prescribe specifically to states which methods 
to employ.  Following the release of the Clean Power Plan, 27 states and state agencies, 
together with various coal companies and utilities, filed a lawsuit in the U.S. Court of 
Appeals for the District of Columbia Circuit (the “DC Circuit”) challenging the Clean Power 
Plan on constitutional and other grounds.  On February 9, 2016, the U.S. Supreme Court 
issued a stay of the Clean Power Plan, effective immediately, while litigation proceeds.  A 
ten-judge panel of the DC Circuit heard oral arguments on the Clean Power Plan on 
September 27, 2016.  In April 2017, the DC Circuit granted a request for pause in litigation, 
holding the case in abeyance for 60 days while the EPA reviews the regulation. 

MEAN expects the impacts of the Clean Power Plan should be mitigated by MEAN’s 
ownership of recently constructed coal facilities.   

The APPA included in its May 2017 report to the EPA its belief that the Clean Power Plan’s 
rule for existing plants would have “created economic inefficiency; imposed inequitable 
distributed costs on consumers; threatened the reliability of the electricity system; and 
forced a risky over-reliance on a single fuel – natural gas – to generate electricity.”  The 
report offered principles upon which a revised rule must be based.  The APPA also stated 
that the rule on new plants does not set emission limits that adequately justify the 
benefits or the costs and called for a replacement of that rule as well. 
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3. Cross-State Air Pollution Rule 
In July 2011, the EPA finalized the Cross-State Air Pollution Rule (“CSAPR”), which would 
require the reduction of NOx and SO2 in 28 targeted states in the eastern and mid-western 
United States by reducing power plant emissions that contribute to ozone and/or fine 
particle pollution in other states.  Under CSAPR, EPA sets a pollution limit (referred to as 
a “budget”) for each state covered by the rule.  CSAPR allows sources in each state to 
determine how to meet the emission budgets, including unlimited trading of emissions 
allowances between power plants in the same state and limited interstate trading under 
certain conditions.     

The timing of CSAPR’s implementation has been affected by a number of court actions.    
Ultimately, Phase I of CSAPR took effect January 1, 2015 and states subject to CSAPR must 
now comply with the Phase I emission budgets set by EPA.  Phase II emission budgets 
were scheduled to take effect January 1, 2017.   

Nebraska is among the 28 states that are subject to CSAPR’s requirements to reduce 
annual emissions of NOx and SO2.  MEAN believes its generating resources are well 
positioned to meet any requirements relating to CSAPR’s implementation.  MEAN does 
not anticipate that CSAPR will have a material impact on the Power Supply System or its 
generating resources. 

4. Mercury and Air Toxics Standards  
On December 16, 2011, the EPA issued final rules titled “Mercury and Air Toxics Standards” 
(“MATS”).  The rules establish national emission standards for mercury and other 
hazardous air pollutants from coal- and oil-fired power plants.  They require significant 
reductions in mercury and acid gas emissions from coal-fired power plants, and apply to 
electric generating units greater than 25 MW.   

MEAN’s impacted facilities are all currently MATS compliant.  WSEC 4 was originally 
constructed with emissions controls which enable the plant to comply with MATS.  
Included with the purchase of the Air Quality Control System for WEC 2 was the necessary 
equipment to use activated carbon injection as a control of mercury emission to enable 
compliance with MATS.  Wygen Unit I’s current emission control equipment enables the 
plant to comply with MATS. Laramie River Station completed installation of equipment in 
order to meet a June 2015 compliance deadline to comply with MATS.  Ongoing 
compliance with MATS must be demonstrated by each affected facility. 

5. Reciprocating Internal Combustion Engine Subpart ZZZZ 
Beginning in May of 2013, the National Emissions Standards for Hazardous Air Pollutants 
(“NESHAP”) for Stationary Reciprocating Internal Combustion Engines (“RICE”) (40 CFR, 
Part 63, Subpart ZZZZ) were updated by the EPA.  The RICE NESHAP update included a 
required reduction of emissions of hazardous air pollutants from covered engines located 
at major sources of hazardous air pollutant emissions such as power plant sites. For most 
of the effected units, this required the installation of an oxidation catalyst on the exhaust 
stack to reduce the emissions of carbon monoxide (CO).  In addition, a monitoring system 
was required to verify and report the performance of the catalyst.  All of MEAN’s 
applicable Committed Facilities have installed the required catalyst and monitoring 
equipment.  MEAN staff worked extensively with participants to ensure that all necessary 
policies and procedures were adopted and continues efforts to assist participants in 
compliance with the RICE NESHAP regulations.  
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6. Regional Haze Rule 
The EPA’s Regional Haze Rule requires emissions controls using best available retrofit 
technology (“BART”) for industrial facilities emitting air pollutants that impair visibility in 
Class I areas (national parks and wilderness areas).  Such pollutants include fine 
particulate matter (PM2.5) and compounds that contribute to PM2.5 such as NOx, SO2, 
certain volatile organic compounds, and ammonia.  Each state is required to submit a 
State Implementation Plan (“SIP”) to demonstrate compliance.   

Nebraska, as a CSAPR-affected state, will be able to substitute CSAPR for any 
requirements related to the Regional Haze Rule. WEC 2 is well positioned to meet any 
requirements relating to CSAPR’s implementation.  Based on a determination by the state 
of Iowa, WSEC 4 is not subject to the Regional Haze Rule.    

In 2014 the EPA issued a final ruling on the Wyoming state implementation plan for 
Laramie River Station that required installation of SCR technology for all three units at 
Laramie River Station.  The estimated Regional Haze Rule compliance date for Laramie 
River Station is 2020.  The Wyoming Department of Environmental Quality and coal plant 
operators evaluated various options for Laramie River Station compliance and ultimately 
negotiated a settlement with the EPA.  The current plan is to install selective noncatalytic 
reduction controls on two units and SCR control on one unit, rather than SCR controls on 
all.  This results in a significant cost reduction over installing all SCR technology. Plans have 
been initiated for the installation of this equipment with final completion scheduled for 
2019.  Wygen Unit I is not currently subject to CSAPR, though it is well positioned to meet 
any requirements relating to CSAPR’s implementation. 

In May 2017, the APPA communicated to the EPA its argument that the rule should be 
revised to modify the methodology for setting emission reduction levels and give more 
discretion to states “in determining the course for achieving visibility goals.” 

7. National Ambient Air Quality Standards 
The EPA promulgated final rules and guidance for fine particulate matter, known as the 
PM2.5 Standard, under the National Ambient Air Quality Standards (“NAAQS”), which 
regulates particles less than 2.5 microns in diameter.  No county in Colorado, Iowa, 
Nebraska or Wyoming has been included in the EPA’s list of PM2.5 “non-attainment” areas, 
i.e., not in compliance with air quality standards.   

In 2008, the EPA promulgated new primary and secondary national ambient air quality 
standards for ozone, with revised NAAQS for ground-level ozone becoming effective in 
2015.  The revision set stricter standards and requires modeling and low ambient air 
testing to confirm compliance.  Based on current data and public information, all areas of 
Colorado, Iowa, Nebraska and Wyoming are either in attainment or are unclassifiable.   

8. Greenhouse Gas and Climate Change Issues 
In April 2009, the EPA issued final findings that the current and projected concentrations 
of the mix of six key greenhouse gases (“GHG”s)—carbon dioxide, methane, nitrous oxide, 
hydrofluorocarbons, perfluorocarbons and sulfur hexafluoride—in the atmosphere 
threaten the public health and welfare of current and future generations. 

On May 13, 2010, the EPA issued a final rule that requires Prevention of Significant 
Deterioration (“PSD”) and Title V operating permits to be obtained by stationary sources, 
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including power plants.  PSD permitting requirements for compliance with GHG emission 
criteria require a “best available control technology” (“BACT”) analysis.  WEC 2, WSEC 4 
and Wygen Unit I are all operated under BACT standards.  WEC 2, WSEC 4, Wygen Unit 1, 
and Laramie River Station currently have the necessary Title V operating permits and acid 
rain permits.   

On August 3, 2015, the EPA finalized performance standards for new, modified and 
reconstructed fossil fuel-fired electric generating units.  Under the rule, new coal-fired 
power plants will be required to employ partial carbon capture and sequestration 
technology to meet emission standards for carbon dioxide.  For new natural gas-fired 
units, EPA has concluded that compliance should be achievable without additional 
controls.  The performance standards will not apply to existing plants.  

There have been numerous other judicial and legislative challenges to the EPA’s efforts 
to regulate GHGs that may impact the regulatory status outlined above.     

9. Coal Combustion Residuals  
The “Disposal of Coal Combustion Residuals from Electric Utilities” rule under the 
Resource Conservation and Recovery Act (“RCRA”) provides a comprehensive set of 
requirements for the safe disposal of coal combustion residuals (“CCRs”) from coal-fired 
power plants.  The CCRs Final Rule regulates CCRs under Subtitle D of the RCRA as non-
hazardous solid waste.  The CCRs Final Rule establishes guidelines and new minimum 
standards for the disposal of CCRs in landfills and surface impoundments.  As of the date 
of this report, MEAN facilities are currently compliant.  

In its May 2017 communication to the EPA, the APPA advocated for the modification and 
repeal of certain provisions of this rule, saying that is costs exceed its benefits.  The APPA 
argued the CCR rule should be modified since other regulations establish methods to 
implement the CCR rule through state or EPA permit programs.  The APPA also called for 
changes to the CCR rule to allow for tailoring corrective action programs based on site-
specific conditions and the extension of the deadlines due to coordination between the 
CCR rule and the Effluent Limitation Guidelines rule.  In September, the EPA responded 
to requests from the power industry and environmentalists, agreeing to “reconsider 
specific revisions” of the rule. 

10. Effluent Limitation Guidelines 
The EPA has in recent years considered adopting more stringent limits for new pollutants 
and parameters for individual wastewater streams generated by steam electric power 
plants, with a particular focus on coal-fired power plants.  The Effluent Limitation 
Guidelines rule established wastewater limits for heavy metals from coal combustion 
residual products.  Under the rule, new requirements for existing power plants will be 
phased in between 2018 and 2023.  Operators of MEAN’s facilities are completing the 
necessary planning to ensure compliance. 

The APPA recommended that the EPA modify the rule due to its costs and effect on jobs.  
The recommendation suggested flexibility in the applicability date to allow additional 
time for the development and testing of treatment technologies. The APPA also 
requested an exemption for units under 400 MW. 

  



MUNICIPAL ENERGY AGENCY OF NEBRASKA 
 

 
2017 INTEGRATED RESOURCE PLAN  58 

11. Water Quality 
The Federal Clean Water Act regulates the discharge of process wastewater and certain 
storm water under the National Pollutant Discharge Elimination System permit program.  
WSEC 4 is not impacted by the Clean Water Act.  WEC 2, Wygen Unit I and Laramie River 
Station have proper permitting in place under the Clean Water Act.   

In 2015, the act was revised with regard to the regulatory definition of the term “waters 
of the United States.” However, later that year the US Court of Appeals for the Sixth Circuit 
issued a stay on the revision.  In response, federal agencies reverted to the prior definition 
for enforcement.  In February 2017, the President issued an executive order directing the 
EPA and Army Corps of Engineers to review and revise or rescind the 2015 rule.  This review 
is ongoing.  The manner in which this term is defined will impact requirements for 
wastewater discharge from power plants located upstream of community water sources. 

12. Future Legislation and Rules 
Previous to the current administration, various Congressional bills were introduced in 
both the House of Representatives and the Senate that would require the further 
reduction of emissions of sulfur dioxides, nitrogen oxides, mercury and carbon dioxide 
from coal-fired electric generating units.  However, environmental initiatives look to be 
stalled under the current administration and congressional control.  In recent months, a 
bill has been proposed to initiate tax credits for carbon capture and sequestration 
technologies, which could incentivize investments in cleaner fossil fuel power generation.  
It is uncertain if or when any of these previous Congressional bills may be reintroduced 
or enacted into law upon a change in executive or legislative control and what effect, if 
any, such legislation will have on MEAN, the Power Supply System or the Participants.  

MEAN cannot predict at this time whether any additional legislation or rules will be 
enacted in the future that will affect the operations of the Power Supply System, MEAN 
or the Participants, and if such laws or rules are enacted, what the costs to MEAN and the 
Participants might be in the future because of such action. 

MEAN is continually monitoring, and evaluating the best ways to meet, the requirements 
of current federal and state air quality and other environmental laws. 

B. Load Forecast 

MEAN employs a robust statistical method for forecasting load.  As fully described in Section V. 
System Load Forecast, a number of input variables are used to formulate a forward-looking 
equation to calculate the monthly peak demand and monthly energy usage for each participant 
community for the entirety of the study period.  The individual participant load forecasts are 
combined to result in a total load forecast for each region.  However, the statistical analysis is 
dependent upon several variables, such as weather data, population, and income.  Changes in any 
of these factors will impart changes in the load forecast. 

In addition to the variables identified as inputs to the load forecast calculation, throughout the 
MEAN footprint, demand side management (“DSM”) measures are being adopted by utilities and 
end-use customers in participant communities. DSM measures act to reduce either the peak 
demand for electricity or the total electricity consumption.  Consumers are gaining interest and 
knowledge in the control and reduction of their energy consumption and carbon footprint.  As such, 
we can expect the deployment and adoption of DSM to continue and likely increase in the future, 
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leading to a decrease in load.  This effect is fully explored in the Demand Side Management section 
of this report, although the actual future use of DSM is difficult to accurately forecast. 

In addition to controlling and reducing their energy consumption, some customers also have 
interest in providing for their own energy supply.  Distributed Generation (“DG”) is customer and/or 
community ownership of generating assets to serve end use load.  DG, particularly in terms of wind, 
solar, and combined heat and power, are becoming more popular “behind the meter” installations.  
Each installation of DG removes energy consumption from the MEAN system and thereby decreases 
the resource need, either on a capacity or energy basis depending on the timing of DG energy 
supply.  The future rate of DG installation and therefore its impact on load projections is unknown. 

Recent years have seen an emphasis on energy efficiency and energy conservation on all levels: 
residential, commercial, and industrial.  From improved performance of household appliances to 
the use of energy efficient materials in building construction to conscious selection of efficient HVAC 
systems, customers are making choices to decrease their energy usage and cost.   The widespread 
use of these practices has led to a decrease in the growth rate of electric loads, and is a trend which 
is likely to continue, but at a pace that is difficult to predict. 

C. Future Load Acquisition 

MEAN maintains a goal toward strategic growth to benefit the membership and the long-term 
health of the organization.  This means adding new load when it can be economically served.  When 
Requests for Proposals for energy supply are released, MEAN conducts a statistical analysis to 
determine the cost at which the load can be served by the existing Power Supply System or future 
resources if needed.  Adding load, particularly when new resources are not required, benefits the 
remainder of the total requirements participants as MEAN’s fixed costs are allocated among more 
communities.   

Obviously, although load addition is a priority for MEAN, it cannot be accurately forecast.  Therefore, 
this represents an unknown potential change in MEAN’s load and resource balance and timing of 
future resource needs.   

D. Energy Markets 

In the integrated markets, loads are served and resources dispatched according to market dynamics 
and the balance of bids and offers in an attempt to cost effectively optimize the pool of resources.  
In addition, the Transmission Congestion Rights markets give participants a financial hedge against 
the market price fluctuations that occur due to transmission congestion.   

Within the integrated markets, market prices are determined by variable costs of generating units 
throughout the entire market.  Therefore, the construction of new units and retirement of existing 
units has the potential to change the order of economic dispatch of resources and, as a result, 
marginal pricing.  The integration of non-dispatchable, renewable generation into the resource mix 
impacts the operation of other resources, particularly peaking units dispatched in response to 
supply fluctuations and cycling coal plants. 

Since the establishment of the SPP and MISO Integrated Markets, several changes have been 
introduced that have changed the way resources are designated to load, the way resources are 
dispatched into the marketplace, and energy prices and cost recovery for generation resources.  
Given the fast pace of developments in the markets, it is likely that changes will continue in the 
future.    
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In recent years, transmission providers in the west have been contemplating joining together to 
form a Mountain West RTO and possibly integrate into the SPP IM.  This will undoubtedly impose 
changes on load and resource interaction in the west.  The effects of these structural changes would 
be seen not only in the western region, but in SPP as well. 

The existing markets and potential creation of future markets present significant opportunity for 
uncertainty.   

E. Fuel Pricing 

1. Natural Gas 
Recent natural gas pricing has been low compared to historical pricing and has seen less 
volatility in the last two to three years.  However, within the past 20 years there have 
been several periods of elevated pricing and high volatility, as shown in Figure IV-1.   

 
Figure IV-1 

Future pricing projections indicate that this current depressed pricing is likely to be 
sustained.  Various sources predict a low growth rate for natural gas pricing for the 
foreseeable future.  Figure IV-2 compares future natural gas pricing projections under 
various scenarios as published by the U.S. Energy Information Administration.  Figure IV-
3 shows how the EIA reference case projections have decreased over the past six years. 
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Figure IV-2 

 
Figure IV-3 

The reduction in current pricing is in large part due to an increase in domestic production 
facilitated by the proliferation of hydraulic fracturing.  The alleged environmental risks of 
fracking may lead to future regulations, which may in turn affect the boon in production 
and thereby pricing.   

As a global resource, natural gas is also subject to the influence of global supply and 
demand.  This relationship carries with it the risk of price fluctuations in response to 
market occurrences elsewhere.  Fuel pricing projections assume low pricing and low 
volatility into the future.  However, this contains inherent uncertainty. 
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2. Coal 
Although Appalachian coal prices experienced a peak about ten years ago, more recently 
prices have stabilized and remained relatively low.  Coal in most regions has seen flat or 
declining pricing over the past five years, illustrated in Figure IV-4.   

 
Figure IV-4 

The EIA coal delivered price projections for several possible conditional cases shows a 
consensus of low price increases into the future.  The reference case for the coal supply 
delivered price for electric power end use indicates a growth rate of 0.3% from 2016 to 
2050.  These projections are shown in Figure IV-5. 

 
Figure IV-5 
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F. Other Factors   

In addition to these items described above, a number of other factors are having or may have 
significant impacts on the electric utility industry generally and on the financial and operating 
condition of individual utilities.  These factors include, among other things: 

• the development and impact of alternate energy sources, and government changes to tax 
credits and grants for renewable energy projects;  

• the lack of a comprehensive national energy policy; 
• effects of competition from other electric utilities (including increased competition 

resulting from mergers, acquisitions and strategic alliances of competing electric and 
natural gas utilities and from transmission of less expensive electricity from greater 
distances over an interconnected system) and new methods of, and new facilities for, 
producing low-cost electricity; 

• increased competition from independent power producers and marketers, brokers and 
federal power marketing agencies; 

• changes in state regulations that determine the pricing and incentives for “distributed 
generation” (solar, microturbines, fuel cells, etc.), including net metering rate structures;   

• volatility in the price of energy purchased on the wholesale market that may occur in times 
of high peak demand;  

• unavailability of or substantial volatility in the cost of coal or natural gas used as fuel for 
generation facilities; and  

• local, regional and national economic conditions. 

It is not possible to predict what impact these and other factors will have on the financial and 
operating position of MEAN or the Participants.  The foregoing discussion is a general summary of 
complex matters.  This discussion is not comprehensive or definitive and the matters discussed are 
subject to change.  
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V. System Load Forecast 
A. Methodology 

1. Non-Coincident Peak Demand 
MEAN employed multiple regression analysis to forecast the non-coincident peaks for 
each of its Total Requirement Participants for FY 2017-2018 (annual forecast) thru FY 
2032-33 (15-year forecast). The annual forecast model utilized the daily peak demand 
data from 2006 to 2016 as a dependent variable, while the 15-year forecast model used 
monthly peak demand data of the same period. Both models took into consideration 
three main factors as independent variables: economic factors such as population growth 
and income growth; temperature factors such as average daily temperature, heating 
degree days (“HDD”) and cooling degree days (“CDD”); and calendar factors such as 
weekdays and month. Historical average daily temperatures, HDD and CDDs were 
gathered from NOAA station data, historical population data were gathered from the U.S. 
Census Bureau, and historical income data was sourced from the Bureau of Labor 
Statistics. The estimated population and income data used for the forecast were 
calculated from separate simple linear regressions.  

To ensure that monthly peak demand was forecasted under normalized weather 
conditions for each town, actual weather data from the past ten years was used, and ten 
sets of monthly peak demand were forecasted. The median was used as the normalized 
peak demand of the town for the given month. Non-coincident peak demand was then 
calculated by summing all the normalized peak demands of each town for each month.   

2. Energy for load forecast 
The same methodology used in 15-year peak demand forecast was used for energy 
forecasts for each town. The only difference was the change of the dependent variable 
from monthly peak demand to monthly energy usage. All the data was obtained from the 
same resources as in the demand forecast, and the same weather normalization process 
used in the demand forecast was used in the energy forecast.     

3. Coincident Peak Forecast 
The coincident peak forecast is calculated as MEAN’s non-coincident peak multiplied by 
the coincidence factor.  The coincidence factor was forecasted based upon regression 
analysis of the difference between the mean temperature and the max temperature at 
the time of historical peaks. The historical weather data used in the regression was based 
on NOAA station data. The historical coincidence factor used for regression was derived 
by using the dates and times of historical peak. In the detailed regression analysis, a 
stepwise selection procedure was used and two variables, Max Temperature Differential 
and Mean Temperature Differential, were selected to define the equation for the 
coincidence factor. 

To arrive at the expected weather normal coincidence peak, MEAN looked at historical 
mean temperature differences and the max temperature differences for all the dates and 
times of historical peaks.  The medians were then calculated and reinserted into the 
regression equation to find the expected coincidence factor. The final expected 
coincident factor was 95.49%, with 95% confidence intervals of 93.75% and 97.23%. 
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The regression analysis also resulted in the below statistical output: 

• Model description and fit 
• Residual Analysis 
• Variance Inflation Factors (Collinearity Analysis) 
• ANOVA (Analysis of Variance) 
• Confidence Intervals 
• Forecast Evaluation Statistics 

4. Annual Participant Load Survey 
To validate the load forecast statistical calculations, MEAN conducts an annual load 
survey to all participants.  MEAN presents the results of its 15-year forecast for the 
participant community and asks the representatives to review it against their knowledge 
of the community’s peak load and energy consumption.  Specifically, the survey asks if 
there are any recent or planned additions to load or losses of load.  Any information 
collected in response to the survey are then incorporated into the community’s load 
forecast and the regional and system-wide forecasts are corrected accordingly. 

B. Factors Affecting Load Growth 

MEAN Participants and their end-use customers are implementing demand side management 
(“DSM”) measures to reduce peak demand and/or energy use.  MEAN administers DSM programs 
to control peak demand to avoid the addition of future resources.  Participant utilities adopt DSM 
programs to decrease their peak demand in an effort to lower the Fixed Cost Recovery Charge paid 
to MEAN, which is based on the 3-year historical average peak.  End-use customers participate in 
DSM programs to reduce their utility bill.  Although the actual impact of these measures is often 
difficult to measure or predict, successful DSM programs will ultimately slow the rate of load growth 
into the future.   

Growing awareness of energy issues and pricing has increased customer interest in owning 
generation to serve their own load.  As technologies become more available and affordable, MEAN 
Participants and their end-use customers will have more incentive to install distributed generation 
assets.  From residential rooftop solar to industrial combined heat and power to community wind 
and solar, distributed generation is being aggressively marketed and eagerly adopted.  These assets 
ultimately decrease the load obligation that MEAN has to serve by increasing behind-the-meter 
capacity.   

Energy efficiency and energy conservation are widely promoted initiatives and are becoming easier 
to integrate into everyday life.  As electricity rates increase, the economic benefit of efficiency and 
conservation gives consumers, businesses, and institutions ample reason to adopt behaviors and 
make purchases with the goal of reducing energy consumption.  This has a long-term effect on all 
load profiles. 
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C. Recent Developments 

Since the submittal of the 2012 IRP, MEAN’s load has been impacted by a few changes to the 
organization’s membership.  

1. Load Loss 
From 2012 to 2017, five service contracts totaling approximately 105 MW of peak load 
expired.  This included the following participant communities: Buffalo, Iowa; Wood River, 
Nebraska; Fountain, Colorado; Gillette, Wyoming; and Sargent, Nebraska. 

In addition to expired service contracts, some MEAN participants have recently lost large 
loads within their communities.  MEAN and NMPP continually work with the membership 
to prevent and mitigate negative impacts of such load loss. 

Furthermore, planned installations of local generation have been announced, which will 
have the effect of decreasing MEAN’s service loads in the host communities.  Specifically, 
a large industrial customer within a participant community is planning to install a 6 MW 
cogeneration facility to serve its operations.  This project, planned to come online in 2018, 
has already been included in the load forecast. 

2. Load Additions 
Between 2012 and 2017, MEAN has added four new limited term service contracts for a 
total peak load of approximately 15 MW.  This includes the communities of:  Wray, 
Colorado; Lakeview, Iowa; Snyder, Nebraska; and Trenton, Nebraska.   

As opportunities are announced via Requests for Proposals, MEAN engages in deliberate 
analysis to determine the benefits and costs of service additions and responds to all viable 
requests.  MEAN continues to pursue additional load, through the initiation of new 
contracts and assisting existing communities with economic development to grow loads 
within their territories.   

D. MISO 

MEAN’s peak demand, annual energy consumption, and load factor for all participants located in 
the MISO footprint are listed in Figure V-1, with both historic and projected future values included. 

MISO Region Load Forecast 

Year Load(kW) Energy(MWh) Load Factor (%) 
Summer Winter Summer Winter Summer Winter 

2006-2007 47,651 25,593 93,702 48,275 44.77% 43.18% 
2007-2008 42,535 33,286 95,877 92,621 51.32% 63.70% 
2008-2009 51,439 37,761 104,395 103,731 46.21% 62.89% 
2009-2010 53,152 56,050 105,720 127,409 45.29% 52.04% 
2010-2011 90,629 66,631 199,707 188,303 50.17% 64.70% 
2011-2012 98,133 62,676 206,163 183,633 47.83% 67.08% 
2012-2013 98,430 64,498 209,794 186,985 48.53% 66.37% 
2013-2014 92,361 70,005 201,680 199,220 49.72% 65.15% 
2014-2015 84,836 66,860 194,111 188,555 52.10% 64.56% 
2015-2016 93,208 65,745 194,689 173,756 47.56% 60.51% 
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2016-2017 90,369 63,365 198,895 183,633 50.11% 66.35% 
2017-2018 86,772 63,425 192,292 181,108 50.46% 65.37% 
2018-2019 86,844 63,484 191,858 180,757 50.30% 65.19% 
2019-2020 86,916 63,544 191,423 180,406 50.15% 65.00% 
2020-2021 86,988 63,604 190,989 180,055 49.99% 64.81% 
2021-2022 81,638 58,547 183,298 167,269 51.12% 65.41% 
2022-2023 81,632 58,573 179,665 166,793 50.11% 65.19% 
2023-2024 81,627 58,599 179,083 166,316 49.95% 64.98% 
2024-2025 81,622 58,626 178,501 165,839 49.79% 64.76% 
2025-2026 81,616 58,652 177,920 165,362 49.63% 64.55% 
2026-2027 81,611 58,678 177,338 164,886 49.48% 64.33% 
2027-2028 81,605 58,704 176,757 164,409 49.32% 64.12% 
2028-2029 81,600 58,730 176,175 163,932 49.16% 63.90% 
2029-2030 81,594 58,757 175,593 163,455 49.00% 63.69% 
2030-2031 81,589 58,783 175,012 162,979 48.84% 63.47% 
2031-2032 81,583 58,809 174,430 162,502 48.68% 63.26% 
2032-2033 81,578 58,835 173,848 162,025 48.52% 63.05% 

Figure V-1 

As shown in Figure V-2, for the period of 2017 to 2032, the summer peak demand for MISO is 
expected to drop from 86,772 kW to 81,578 kW, and the winter peak demand will drop from 63,425 
kW to 58,835 kW. A slight decrease in peak demand will occur for both summer and winter demand 
in 2021 due to the contract expiration of Lake View (if not renewed).   

 
Figure V-2 
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As show in Figure V-3, for the period of 2017 to 2032, the summer season energy requirement for 
MISO is expected to drop from 192,292 MWh to 173,848 MWh, and the winter energy requirement 
will drop from 181,108 MWh to 162,025 MWh. A slight energy requirement decrease will occur in 
both summer and winter season in 2021 due to the contract expiration of Lake View (if not renewed).   

 

 
Figure V-3 

The table in Figure V-4 summarizes the MISO participant contracts that were initiated or are set to 
expire from the date of the previous IRP submittal through the end of the study period. 

MISO Region Participants Schedule Start Dates 2006-2028 
Town Schedule RTO Schedule Start Date 

Buffalo K MISO 1/1/2005 
Breda M MISO 1/1/2008 

Wall Lake M MISO 1/1/2008 
Indianola M MISO 4/1/2009 

Sergeant Bluff M MISO 4/1/2009 
Waverly M MISO 2/1/2010 
Denver M MISO 7/1/2010 

Lake View J MISO 6/1/2016 
MISO Region Participants Schedule End Dates 2006-2028 

Town Schedule RTO Schedule End Date 
Buffalo K MISO 12/31/2014 

Lake View J MISO 5/31/2021 
Figure V-4 
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E. SPP 

MEAN’s peak demand, annual energy consumption, and load factor for all participants located in 
the SPP footprint are listed in Figure V-5, with both historic and projected future values included. 

SPP Region Load Forecast 

Year Load(kW) Energy(MWh) Load Factor (%) 
Summer Winter Summer Winter Summer Winter 

2006-2007 156,974 132,420 362,537 367,314 52.59% 63.50% 
2007-2008 151,125 139,078 367,191 388,973 55.32% 64.03% 
2008-2009 150,042 150,832 362,696 397,998 55.04% 60.41% 
2009-2010 145,580 152,097 356,432 413,319 55.75% 62.21% 
2010-2011 159,143 154,861 378,232 405,376 54.11% 59.93% 
2011-2012 165,632 137,798 375,504 384,747 51.62% 63.92% 
2012-2013 171,093 142,639 398,623 401,972 53.05% 64.52% 
2013-2014 160,180 153,918 388,937 425,228 55.29% 63.25% 
2014-2015 156,293 148,194 374,285 405,367 54.53% 62.62% 
2015-2016 155,751 140,400 370,269 382,910 54.13% 62.44% 
2016-2017 161,225 147,534 378,783 399,107 53.49% 61.93% 
2017-2018 162,660 147,200 385,404 408,489 53.95% 63.53% 
2018-2019 163,484 148,150 387,606 410,787 53.98% 63.48% 
2019-2020 164,309 149,100 389,808 413,086 54.02% 63.43% 
2020-2021 165,134 150,049 392,010 415,385 54.05% 63.38% 
2021-2022 164,331 146,946 391,676 408,902 54.27% 63.71% 
2022-2023 162,767 147,919 387,456 409,386 54.20% 63.36% 
2023-2024 163,614 148,892 389,547 411,122 54.21% 63.21% 
2024-2025 163,127 148,595 389,110 410,719 54.31% 63.28% 
2025-2026 163,957 149,547 391,193 412,876 54.32% 63.21% 
2026-2027 164,786 150,499 393,275 415,033 54.34% 63.13% 
2027-2028 165,615 151,450 395,357 417,190 54.35% 63.06% 
2028-2029 166,445 152,402 397,439 419,347 54.37% 62.99% 
2029-2030 167,274 153,354 399,521 421,504 54.38% 62.93% 
2030-2031 168,103 154,306 401,604 423,661 54.40% 62.86% 
2031-2032 168,933 155,258 403,686 425,818 54.41% 62.79% 
2032-2033 169,762 156,210 402,768 427,976 54.02% 62.72% 

Figure V-5 

As shown in Figure V-6, for the period of 2017 to 2032, the summer peak demand for SPP is expected 
to increase from 162,660 kW to 169,762 kW, and the winter peak demand will increase from 
147,200 kW to 156,210 kW. If not renewed, the contracts of Sargent, Snyder, Trenton, and Paxton 
will expire in 2017, 2021, 2021, and 2024 respectively, but they don’t have a major influence on the 
SPP total demand. MEAN’s service contract with Trenton began in January 2017.  
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Figure V-6 

As shown in Figure V-7, the energy requirement for SPP is higher in winter than in summer. For the 
period of 2017 to 2032, the summer season energy requirement is expected to increase from 
385,404 MWh to 402,768 MWh, and the winter energy requirement will increase from 408,489 
MWh to 427,976 MWh. 

 
Figure V-7 
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Figure V-8 summarizes the SPP participant contracts that were initiated or are set to expire from 
the date of the previous IRP submittal through the end of the study period. 

SPP Region Participants Schedule Start Dates 2006-2028 
Town Schedule RTO Schedule Start Date 

Rockford M SPP 9/1/2007 
Wisner M SPP 9/1/2007 

Julesburg M SPP 10/1/2007 
Stuart M SPP 12/1/2007 
Grant M SPP 2/1/2008 

Pender M SPP 2/1/2008 
Ansley M SPP 2/1/2008 

Spencer M SPP 6/1/2008 
Pierce M SPP 4/1/2009 

Plainview M SPP 10/1/2011 
Paxton K SPP 3/1/2014 
Snyder J SPP 6/1/2016 
Trenton J SPP 1/1/2017 

SPP Region Participants Schedule End Dates 2006-2028 
Town Schedule RTO Schedule End Date 

Wood River K SPP 2/28/2015 
Sargent K SPP 2/28/2017 
Snyder J SPP 5/31/2021 
Trenton J SPP 12/31/2021 
Paxton K SPP 2/28/2024 

Figure V-8 

F. West 

MEAN’s peak demand, annual energy consumption, and load factor for all participants located in 
the west region footprint are listed in Figure V-9, with both historic and projected future values 
included. 

West Region Load Forecast 

Year Load (kW) Energy (MWh) Load Factor (%) 
 Summer   Winter   Summer   Winter  Summer Winter 

2006-2007 260,864 229,056 611,799 649,273 53.40% 64.89% 
2007-2008 257,484 244,883 598,547 665,004 52.93% 62.17% 
2008-2009 263,308 264,135 614,860 687,302 53.17% 59.57% 
2009-2010 252,436 266,240 611,748 719,449 55.18% 61.86% 
2010-2011 272,610 263,866 640,425 710,943 53.49% 61.68% 
2011-2012 284,070 246,920 650,631 707,955 52.15% 65.64% 
2012-2013 297,152 255,596 682,325 718,471 52.28% 64.35% 
2013-2014 287,970 270,613 679,062 740,774 53.69% 62.67% 
2014-2015 294,032 281,900 651,116 743,994 50.42% 60.42% 
2015-2016 236,991 181,543 555,812 545,546 53.40% 68.80% 
2016-2017 204,605 178,289 502,831 542,751 55.96% 69.69% 
2017-2018 194,215 175,368 487,864 548,728 57.19% 71.63% 
2018-2019 189,670 176,572 491,228 551,669 58.97% 71.53% 
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2019-2020 190,619 177,764 494,591 554,610 59.08% 71.43% 
2020-2021 191,462 178,861 497,955 557,551 59.22% 71.37% 
2021-2022 192,252 179,912 501,319 560,492 59.37% 71.32% 
2022-2023 193,121 181,032 504,683 528,655 59.50% 66.86% 
2023-2024 171,215 159,787 444,513 498,182 59.11% 71.38% 
2024-2025 172,086 160,905 447,841 501,131 59.25% 71.30% 
2025-2026 172,946 162,012 451,168 504,080 59.40% 71.23% 
2026-2027 173,777 163,093 454,496 507,029 59.55% 71.17% 
2027-2028 174,608 164,174 457,824 509,978 59.70% 71.12% 
2028-2029 175,439 165,256 461,152 512,927 59.85% 71.06% 
2029-2030 176,271 166,337 464,480 515,876 60.00% 71.00% 
2030-2031 177,102 167,419 467,807 518,825 60.14% 70.95% 
2031-2032 177,933 168,500 471,135 521,774 60.29% 70.89% 
2032-2033 178,773 169,589 474,463 524,723 60.43% 70.84% 

Figure V-9 

As shown in Figure V-10, for the period of 2017 to 2032, the summer peak demand for the west is 
expected to decrease from 194,215 kw to 178,773 kW, and the winter peak demand will also 
decrease from 175,368 kW to 169,589 kW. If the contracts are not renewed, decreases will occur in 
both summer and winter demand due to the contract expiration of Wray and Holyoke in 2018, and 
of Glenwood Springs in 2022. 

 
Figure V-10 

As shown in Figure V-11, The energy requirement for the west is higher in winter than in summer. 
For the period of 2017 to 2032, the summer season energy requirement is expected to decrease 
from 487,864 MWh to 474,463 MWh, and the winter energy requirement will also decrease from 
548,728 MWh to 524,723 MWh. Decreases will occur in both summer and winter energy 
requirement due to the contract expiration (if not renewed) of Wray and Holyoke in 2018, and of 
Glenwood Springs in 2022. 
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Figure V-11 

Figure V-12 summarizes the west region participant contracts that were initiated or are set to expire 
from the date of the previous IRP submittal through the end of the study period.  [At the time of 
this report, MEAN is in discussions with the communities of Wray and Holyoke regarding renewal 
of their current contracts.] 

West Region Participants Schedule Start Dates 2006-2028 
Town Schedule RTO Schedule Start Date 
Basin M West 1/1/2006 

Torrington M West 1/1/2008 
Sidney M West 2/1/2008 

Fort Morgan M West 7/1/2009 
Delta M West 10/1/2012 

Glenwood Springs K West 1/1/2013 
Wray J West 7/1/2013 
West Region Participants Schedule End Dates 2006-2028 
Town Schedule RTO Schedule End Date 

Gillette J West 3/31/2015 
Fountain J West 6/30/2015 

Wray J West 6/30/2018 
Holyoke J West 9/30/2018 

Glenwood Springs K West 12/31/2022 
Figure V-12 
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G. MEAN System 

MEAN’s peak demand, annual energy consumption, and load factor for all participants throughout 
the entire footprint are listed in Figure V-13, with both historic and projected future values included. 

MEAN System Load Forecast 

Year Load (kW) Energy (MWh) Load Factor (%) 
 Summer   Winter   Summer   Winter  Summer Winter 

2006-2007 465,489 387,069 1,068,038 1,064,862 52.24% 62.98% 
2007-2008 451,144 417,247 1,061,615 1,146,598 53.58% 62.91% 
2008-2009 464,789 452,728 1,081,951 1,189,031 53.00% 60.13% 
2009-2010 451,168 474,387 1,073,900 1,260,177 54.20% 60.82% 
2010-2011 522,382 485,358 1,218,364 1,304,622 53.10% 61.54% 
2011-2012 547,835 447,394 1,232,298 1,276,335 51.22% 65.31% 
2012-2013 566,675 462,733 1,290,742 1,307,428 51.86% 64.69% 
2013-2014 540,511 494,536 1,269,679 1,365,222 53.48% 63.20% 
2014-2015 535,161 496,954 1,219,512 1,337,916 51.88% 61.64% 
2015-2016 485,950 387,688 1,120,770 1,102,212 52.51% 65.09% 
2016-2017 456,199 389,188 1,080,509 1,125,491 53.93% 66.21% 
2017-2018 443,647 385,993 1,065,560 1,138,325 54.69% 67.52% 
2018-2019 439,998 388,206 1,070,692 1,143,213 55.41% 67.42% 
2019-2020 441,844 390,408 1,075,822 1,148,102 55.44% 67.33% 
2020-2021 443,584 392,514 1,080,954 1,152,991 55.48% 67.25% 
2021-2022 438,221 385,405 1,076,293 1,136,663 55.92% 67.52% 
2022-2023 437,520 387,524 1,071,804 1,104,834 55.78% 65.27% 
2023-2024 416,456 367,278 1,013,143 1,075,620 55.39% 67.05% 
2024-2025 416,835 368,126 1,015,452 1,077,689 55.47% 67.02% 
2025-2026 418,519 370,211 1,020,281 1,082,318 55.51% 66.93% 
2026-2027 420,174 372,270 1,025,109 1,086,948 55.55% 66.84% 
2027-2028 421,828 374,328 1,029,938 1,091,577 55.59% 66.76% 
2028-2029 423,484 376,388 1,034,766 1,096,206 55.63% 66.68% 
2029-2030 425,139 378,448 1,039,594 1,100,835 55.68% 66.59% 
2030-2031 426,794 380,508 1,044,423 1,105,465 55.72% 66.51% 
2031-2032 428,449 382,567 1,049,251 1,110,094 55.76% 66.43% 
2032-2033 430,113 384,634 1,051,079 1,114,724 55.64% 66.35% 

Figure V-13 

As shown in Figure V-14, the system demand in summer is higher than in winter. For the period 
2017 to 2032, the system summer demand will decrease from 443,647 kW to 430,113 kW, and the 
system winter demand will also decrease from 385,993 kW to 384,634 kW.  

 
 



MUNICIPAL ENERGY AGENCY OF NEBRASKA 
 

 
2017 INTEGRATED RESOURCE PLAN  75 

 
Figure V-14 

As shown in Figure V-15, the system energy requirement is higher in winter than in summer. For the 
period 2017 to 2032, the system energy requirement in summer will decrease from 1,065,560 MWh 
to 1,051,079 MWh, and the system energy requirement in winter will also decrease from 1,138,325 
MWh to 1,114,724 MWh.   

 
Figure V-15 
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As shown in Figure V-16, MEAN’s total annual energy requirement will decrease from 2,203,885 
MWh in 2017 to 2,165,803 MWh in 2032.  

 
Figure V-16 

H. Reserves and Transmission Losses 

MEAN must maintain capacity to serve not only the forecasted load in each region, but the total 
resource obligation which adds to the peak demand a reserve margin and transmission losses. 

1. Reserve Margin  
The SPP and MISO market constructs require each load serving entity to maintain a 
designated percentage of reserve capacity in addition to the entity’s forecasted peak load.   

In SPP, the established required Capacity Margin is 12%.  However, a tariff modification is 
being considered by FERC to replace this with a 12% Planning Reserve Margin, which 
translates to a 10.7% Capacity Margin.  In SPP, Capacity Margin shall mean the amount 
by which a Load Serving Member's System Capacity exceeds its System Peak 
Responsibility. 

In MISO, the required Planning Reserve Margin (“PRM”) is calculated such that the Loss 
of Load Expectation for the next planning year is one day in 10 years.  The minimum 
amount of capacity above Coincident Peak Demand in the MISO region required to meet 
the reliability criteria is used to establish the PRM.  The PRM is established as an unforced 
capacity requirement based upon the weighted average forced outage rate of all Planning 
Resources in the MISO Region.  For the 2017/18 planning year, the PRM is 15.8%.  As the 
MISO definition of the PRM is specific to the operation of the upcoming year, the PRM 
changes annually. 

For loads and resources in the west, there is no prescribed reserve margin.  MEAN 
incorporates a 12% reserve margin in addition to forecasted load when determining the 
load and resource balance in the west.   
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MEAN adds the required margins to the forecasted peak demand to determine the total 
obligation for service in each region. 

2. Transmission Losses  
MEAN’s total obligation for service must also include the losses that occur throughout the 
transmission system.  The rate of loss depends on the transmission system, and is typically 
reported to MEAN on an annual basis.  However, MEAN does not have to provide for 
transmission loss on WAPA allocations.  Therefore, this amount is deducted from the 
calculations.  In total, MEAN serves network load on six transmission systems.  
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VI. System Resources 
A. Summary 

The Power Supply System consists of owned, leased and purchased power supply resources as well 
as transmission system arrangements used to transmit resources to the Total Requirements 
Participants.  MEAN receives transmission services provided by SPP, MISO and multiple transmission 
providers in the Western Interconnected System (the “Western Interconnection”). 

MEAN adheres to a strategic and integrated resource plan that includes a variety of resources 
providing stable and economical power and energy to the Participants.  MEAN has a policy in place 
which endeavors to have no more than 15% of MEAN’s capacity from a single generating unit.  In 
the event that a generation unit does represent more than 15% of MEAN’s capacity, MEAN will 
investigate potential exchanges or insurance products to reduce the potential cost impacts and 
disruption of service that could be caused by a major unit outage.  The Risk Management Committee 
and the Power Supply Committee will continue to evaluate this policy as the MEAN portfolio evolves 
to ensure that it still reflects participant goals and provides adequate protection to MEAN’s financial 
position. 
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Figure VI-1 summarizes MEAN’s long-term power supply resources as of the date of this report: 

Resource MEAN Nameplate 
Capacity 

Primary Energy 
Source 

Market Region(1) % of 
Capacity 

Total Requirements Committed Facilities 
(Participant Owned Generation) 

136 MW Oil/Gas MISO (77 MW), SPP (47 
MW), WEST (12 MW) 

22.9% 

WAPA(2) 124.5 MW Hydroelectric MISO (7.5 MW), SPP (30 
MW), WEST (87 MW) 

21.0% 

Whelan Energy Center Unit 2(3)   82 MW Coal SPP 13.8% 

Walter Scott Energy Center Unit 4 59 MW Coal MISO 10.0% 

NPPD Multi-Unit Participation 50 MW Coal/Nuclear SPP 8.4% 

Laramie River Station Unit 1 9 MW Coal SPP 1.5% 

Laramie River Station Unit 2 & Unit 3 19 MW Coal WECC 3.2% 

Wygen Unit I 20 MW Coal WECC 3.4% 

Neil Simpson Unit 2 10 MW Coal WECC 1.7% 

Wygen Unit III 10 MW Coal WECC 1.7% 

Wind Project at Kimball(4) 10.5 MW Wind WECC 1.8% 

Wessington Springs Wind Project 10 MW Wind SPP 1.7% 

NPPD Elkhorn Ridge Wind Plant 8 MW Wind SPP 1.3% 

NPPD Laredo Ridge Wind Project 8 MW Wind SPP 1.3% 

Louisa Generating Station 8 MW Coal MISO 1.3% 

DMEA Shavano Falls/Drop 4 & Drop 6 7.6 MW Hydroelectric WECC 1.3% 

NPPD Ainsworth Wind Energy Facility 7 MW Wind SPP 1.2% 

Whelan Energy Center Unit 1 5.3 MW Coal SPP 0.9% 

Waste Management Landfill Gas Facility 4.8 MW Landfill Gas MISO 0.8% 

NPPD Crofton Bluffs Wind Project 4.2 MW Wind SPP 0.7% 

TOTAL 592.9 MW    

(1) Resources located in MISO and SPP are dispatched by MISO and SPP.   

(2) Comprised of approximately 109.5 MW of participant allocations, 6.7 MW of MEAN allocation, and 8.0 MW of Kansas Tribal allocation. 

(3) Comprised of MEAN’s Entitlement Share under its Participation Agreement with PPGA (80 MW) and purchase from Hastings Utilities (currently 2 
MW).  Under a power sales agreement dated June 9, 2008, between Hastings Utilities and MEAN, Hastings Utilities has agreed to sell capacity 
and associated energy from its Entitlement Share under its Participation Agreement with PPGA at cost through April 2018.   

(4) Existing 10.5 MW Kimball Wind Farm owned by MEAN is being replaced by a PPA for energy output of a 30 MW wind farm at the same location.  
Commercial operating date is projected to be in Q1 2018. 

Figure VI-1 

The table in Figure VI-2 shows the amounts of energy obtained by MEAN from its principal power 
supply resources (in Gigawatt-hours and as percentages of MEAN’s total power supply), for MEAN’S 
last five fiscal years:
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ENERGY SUPPLY FOR FISCAL YEAR ENDED MARCH 31 
(GWH AND % OF TOTAL) 

 2017 2016 2015 2014 2013 
Participant Owned Generation 1.4 0.1%  1.2  0.0%  1.3  0.0%  2.5  0.1%  1.7  0.1% 
WAPA(1) 187.8 7.7%  200.7  7.3%  222.7  7.2%  218.6  7.0%  287.6  9.2% 
Whelan Energy Center Unit 2(2) 349.8 14.4%  460.1  16.7%  446.7  14.5%  576.9  18.5%  536.9  17.2% 
Walter Scott Jr. Energy Center Unit 4(3) 259.8 10.6%  405.1  14.7%  379.5  12.3%  413.0  13.3%  413.7  13.3% 
NPPD Multi-Unit Participation 320.3 13.1%  345.8  12.5%  352.8  11.4%  405.3  13.0%  365.8  11.8% 
Laramie River Station 188.7 7.7%  186.4  6.7%  170.2  5.5%  200.7  6.5%  188.9  6.1% 
Wygen Unit I 167.9 6.9%  175.7  6.4%  175.2  5.7%  164.4  5.3%  159.9  5.1% 
Wygen Unit III and Neil Simpson Unit 2 171.8 7.0%  170.9  6.2%  238.5  7.7%  257.0  8.3%  245.0  7.9% 
Wind Project at Kimball 8.7 0.4%  19.8  0.7%  27.5  0.9%  30.1  1.0%  30.3  1.0% 
Wessington Springs Wind Project 42.4 1.7%  39.2  1.4%  41.7  1.4%  42.2  1.4%  39.1  1.3% 
NPPD Elkhorn Ridge Wind Plant 25.7 1.1%  25.5  0.9%  26.5  0.9%  27.1  0.9%  26.7  0.9% 
NPPD Laredo Ridge Wind Project  32.6 1.3%  31.6  1.1%  34.4  1.1%  36.5  1.2%  34.9  1.1% 
Louisa Generating Station 42.0 1.7%  36.4  1.3%  54.6  1.8%  49.8  1.6%  57.6  1.9% 
DMEA Shavano Falls/Drop 4 & 6(4) 30.0 1.2%  23.4  0.8%  -     -     -     -     -     -    
NPPD Ainsworth Wind Energy Facility 20.7 0.8%  21.3  0.8%  23.2  0.8%  24.0  0.8%  20.1  0.6% 
Whelan Energy Center Unit 1 18.9 0.8%  16.3  0.6%  25.0  0.8%  29.1  0.8%  29.6  0.9% 
Waste Management Landfill Gas Facility(5) 38.8 1.6%  38.8  1.4%  39.2  1.2%  3.6  0.1%  -     -    
NPPD Crofton Bluffs Wind Project(6) 17.4 0.7%  17.3  0.6%  17.8  0.6%  17.6  0.6%  6.7  0.2% 
All Others(7) 515.8 21.2%  546.8  19.9%  809.3  26.2%  612.5  19.6%  663.9  21.4% 

TOTAL 2,440.7 100.0% 2,762.3 100.0% 3,086.1 100.0% 3,110.9 100.0% 3,108.4 100.0% 
____________________________________ 
(1) Comprised mostly of Participant allocations with respect to which MEAN serves only as agent.   

(2) Includes MEAN’s participation in Public Power Generation Agency (PPGA) and power sales agreement between MEAN and Hastings Utilities. 

(3) Includes MEAN ownership interest and assignment from Waverly Utilities. 

(4) Began commercial operation in May 2015. 

(5) Began commercial operation in March 2014. 

(6) Began commercial operation in November 2012. 

(7) Includes economy and short term firm purchases. 

Figure VI-2 
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B. Description of Resources 

Participant Owned Generation.   

By execution of the ERPA and a 
firm power service agreement 
under the applicable service 
schedule, 19 Total Requirements 
Participants commit to MEAN all of 
the output of all existing compliant 
generation facilities owned by 
them for the common benefit of 
the Total Requirements 
Participants, except the power and 
energy generated by three 
hydroelectric plants owned or 
contracted by Aspen, Colorado, 
and by three hydroelectric plants 
and three wind turbines owned by Waverly Utilities.  The aggregate capacity of the generating 
facilities that the Total Requirements Participants have committed to MEAN (the “Participant 
Owned Generation”) under the ERPA as of the date of this report is 136 MW.  All of Participant 
Owned Generation units are fueled by natural gas and/or fuel oil. 

Under the ERPA, each of these Total Requirements Participants is required, upon MEAN’s request, 
to supply to MEAN the total committed capacity of its Participant Owned Generation.  Each such 
Total Requirements Participant is required to maintain its Participant Owned Generation in good 
operating condition.  The MEAN Board voted at the May quarterly meeting to approve a new 
requirement for Participants to exercise the Participant Owned Generation at least quarterly, with 
MEAN paying for the fuel consumed during these exercises.  Scheduled outages must be 
coordinated with MEAN.  Each Total Requirements Participant retains the right to retire its 
Participant Owned Generation from service with proper notice as defined in the ERPA. 

The Participant Owned Generation units are primarily electric generators that are located within 
the service areas of the Total Requirements Participants.  Three facilities totaling 77 MW of 
nameplate capacity are located in MISO.  Fourteen facilities totaling 47 MW of nameplate capacity 
are located in SPP.  Three facilities totaling 12 MW of nameplate capacity are located in the Western 
Interconnect.  The hydroelectric and wind generating facilities owned by Aspen, Colorado and 
Waverly Utilities as described above are not Participant Owned Generation under the Participant’s 
ERPA but are part of the respective Participant’s overall resource mix as exceptions to the general 
rule of leasing all power production back to MEAN as part of the Long-Term Power Supply Contracts.  

Western Area Power Administration.   

WAPA is one of four power marketing administrations within the U.S. Department of Energy.  
WAPA’s role is to market and transmit wholesale electricity from multi-use water projects.  WAPA’s 
service area encompasses a 15-state region of the central and western U.S. where WAPA’s more 
than 17,000 circuit mile transmission system carries electricity from 56 hydropower plants operated 

https://www.wapa.gov/regions/Pages/pma-map.aspx
http://www.energy.gov/
https://www.wapa.gov/regions/Pages/service-map.aspx
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by the Bureau of Reclamation, U.S. Army Corps of 
Engineers  and the International Boundary and Water 
Commission.  WAPA also markets power from the Navajo 
Generating Station coal-fired plant near Page, Arizona.  
Together, these plants have an installed capacity of 10,504 
megawatts.  WAPA sells power to preference customers 
such as federal and state agencies, cities and towns, rural 
electric cooperatives, public utility districts, irrigation 
districts and Native American tribes. These entities provide 
retail electric service to millions of consumers in the West. 

MEAN has an allocation from the U.S. Department of 
Energy, through WAPA, of firm power under contract from 
Loveland Area Projects hydroelectric plants of 
approximately 7 MW. MEAN recently executed an extension 
of this contract through 2054. 

MEAN has entered into Benefit Crediting Agreements with WAPA and four Native American Tribes.  
Under these Agreements MEAN manages the allocations which represent 8 MW from the Loveland 
Area Projects.  MEAN receives the energy from WAPA in exchange for providing a financial credit to 
the tribes. 

MEAN has also signed a Capacity and Energy Displacement Agreement (“WAPA Displacement 
Agreement”) whereby WAPA provides to MEAN additional allocations of approximately 62 MW of 
capacity and 237,097 MWh of energy in the LAP footprint, and MEAN provides equivalent capacity 
and energy to WAPA eastern interconnection customers in Nebraska and Kansas.  MEAN commits 
46 MW of behind-the-meter participant owned generation and 16 MW of capacity from Cooper 
Nuclear Station (“NPPD Multi-Unit Participation Agreement”) to the WAPA Displacement 
Agreement.   

The Total Requirements Participants have allocations through WAPA totaling approximately 109.5 
MW.  Electric capacity and energy generated by WAPA has been and continues to be a low cost 
capacity and energy resource for the Total Requirements Participants.  WAPA reviews its energy 
rates annually to ensure that such rates generate sufficient revenues to cover its operating and 
other expenses. 

MEAN acts only as an agent with respect to Participant WAPA allocations.  MEAN provides these 
services on a cost pass-through basis to the Total Requirements Participants and has no beneficial 
interest in the Total Requirements Participants’ power allocations as the power allocations are 
retained by the Total Requirements Participants, and the Total Requirements Participants are 
financially responsible for paying all costs associated with their power allocation(s).  MEAN has 
contracted to collect payments for WAPA capacity and energy purchased by certain Total 
Requirements Participants and remits these payments to WAPA.  Since MEAN is only acting as an 
agent, these amounts are not reflected as revenue or expense in MEAN’s financial statements.   

Participants receiving WAPA allocations are located in the WAPA Rocky Mountain Region (“RMR”) 
Marketing Area, the WAPA Upper Great Plains (“UGP”) Marketing Area, and the WAPA Colorado 
River Storage Project (“CRSP”) Management Center.  The WAPA UGP Marketing Area contracts 
extend until December 2020.  A thirty-year term extension of the UGP contracts has been proposed 
by WAPA through its 2021 Power Marketing Initiative.  Existing allocation contracts in the RMR 
Marketing Area, which serves customers with power from the Loveland Area Projects (“LAP”), 

http://www.usbr.gov/
http://www.usace.army.mil/
http://www.usace.army.mil/
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extend until September 2024.  The Rocky Mountain 2025 Power Marketing Initiative proposes to 
extend the LAP Firm Electric Service contracts for 30 years beyond the current expiration date.  
Existing allocation contracts in the CRSP Management Center, which serves customers with power 
from the Salt Lake City Area (“SLCA”) integrated projects, extend until September 2024.  Through 
the CRSP 2025 Power Marketing Plan, WAPA has proposed an extension of 40 years from the date 
of contract execution for SLCA customers.   

Whelan Energy Center Unit 2.   

MEAN is a participant in the Public Power 
Generation Agency (“PPGA”) which was 
created solely for the purpose of owning, 
financing, acquiring, constructing and 
operating the Whelan Energy Center Unit 2 
(“WEC2”).  WEC2 is a nominally rated 
220 MW pulverized coal-fired steam electric 
generating facility and related electric 
interconnection, transmission, rail car 
storage, and other facilities located near 
Hastings, Nebraska.  Its commercial 
operation began in May, 2011.  The unit 
includes pollution control equipment, a 
cooling tower, water treatment facilities, 
material storage facilities, control and 
administrative buildings, and other ancillary 
facilities.  The unit is connected to the 
regional transmission grid through a 
network of 115 kV transmission lines.  
Hastings Utilities is the operating agent for 
WEC 2. 

MEAN holds a 36.36% Entitlement Share of WEC2 representing approximately 80 MW of output of 
WEC2.  Under its Participation Agreement with PPGA, MEAN has agreed to pay a corresponding 
percentage of all of PPGA’s costs of owning and operating WEC2, including debt service on PPGA’s 
bonds, regardless of whether or not WEC2 or any portion thereof is completed, operable, or 
operating, and notwithstanding suspension, interruption, interference, reduction or curtailment of 
the WEC2 output or services of the WEC2.  Payments to PPGA pursuant to the Participation 
Agreement are included in MEAN’s operating expenses.  In addition to MEAN’s Entitlement Share 
under its Participation Agreement with PPGA, under a power sales agreement dated June 9, 2008, 
between Hastings Utilities and MEAN, Hastings Utilities has agreed to sell capacity and associated 
energy from its Entitlement Share under its Participation Agreement with PPGA at cost through April 
2018.  Hastings Utilities retains primary responsibility under its Participation Agreement for 
payment of all amounts due to PPGA with respect to its full Entitlement Share.  The amount of 
project output sold under the power sales agreement is currently 5 MW and decreases to 2 MW on 
May 1, 2017. 

http://www.nimeca.com/userdocs/pages/WEC2_e_view1.JPG
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Walter Scott, Jr. Energy Center Unit 4.   

MEAN entered into a Joint 
Ownership Agreement with 
MidAmerican Energy Company 
(“MEC”) and other entities to 
develop, design, construct, own 
and operate Walter Scott, Jr. 
Energy Center Unit 4 (“WSEC 4”), a 
790 net MW super-critical, 
coal-fired steam electric 
generating plant fueled with 
low-sulfur coal located near the 
city of Council Bluffs, Iowa.  The 
plant began commercial operation 
in June 2007.  MEC is the majority 
owner, developer and operator of WSEC4.  MEAN originally owned an undivided 6.67% interest in 
WSEC4.  In 2012, MEAN acquired an additional 0.25% interest in WSEC4, for a total undivided 
interest of 6.92%, or 56 MW.  In addition, Waverly Utilities granted MEAN a partial assignment of 
Waverly Utilities’ interest in WSEC4, which includes rights to receive 0.4% (approximately 3 MW) of 
the output from WSEC4 and continues through the term of Waverly Utilities’ Long-Term Power 
Supply Contract with MEAN. 

MEAN’s ownership interest and partial assignment of interest in WSEC4 provides MEAN with 
approximately 59 MW of capacity and energy, providing MEAN with a long-term, cost-based source 
of power and energy. 

Nebraska Public Power District Multi-Unit Participation.   

MEAN and NPPD entered into a 
Multi-Unit Participation 
Agreement that became effective 
January 1, 2011 (the “NPPD 
Agreement”).  Under the NPPD 
Agreement, NPPD provides MEAN 
with 50 MW of capacity and 
related energy.  NPPD’s obligation 
to deliver capacity and related 
energy to MEAN pursuant to the 
NPPD Agreement is contingent on 
availability and operation of 
NPPD’s Gerald Gentleman Station 
Units No. 1 (12 MW) and No. 2 
(12 MW) located near Sutherland, Nebraska, and NPPD’s Cooper Nuclear Station (26 MW) located 
near Brownville, Nebraska.  The NPPD Agreement is effective through December 31, 2023.  In the 
event NPPD and MEAN participate in the same new baseload generation unit prior to December 31, 
2023, MEAN has the right, but not the obligation, to terminate the NPPD Agreement upon the 
commercial operation of such unit. 
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Laramie River Station.   

In 1982, MEAN and Lincoln Electric 
System (“LES”) entered into two 
agreements (the “Laramie River 
Agreements”) which collectively 
provide for the sale to MEAN of a 
portion of LES’s undivided interest 
in the Laramie River Electric 
Generating Station (“Laramie 
River Station”) and an associated 
transmission system.  Laramie 
River Station is a coal-fired 
steam-electric generating station 
that consists of three units 
totaling 1,697 MW.  It is located in 
Platte County, Wyoming on the Laramie River and is owned by LES and five other utilities, as tenants 
in common.  The three units of the Laramie River Station began commercial operation in 1980 and 
1982.  MEAN began making purchases of electric power and energy under its original agreement 
with LES on June 1, 1982.  MEAN’s total interest in Laramie River Station is 1.67% or 28 MW.  Basin 
Electric Power Cooperative operates and maintains the Laramie River Station. 

MEAN pays to LES: (1) MEAN’s proportionate share of operation and maintenance costs, capital 
improvements, repairs, administrative costs, and all other fixed costs relating to ownership interest 
in Laramie River Station; (2) the costs related to the production of energy in proportion to the 
energy scheduled and produced from Laramie River Station for MEAN during each month; and 
(3) any costs incurred by LES directly related to the scheduling and dispatching of MEAN’s power 
and energy generated by Laramie River Station.  Laramie River Station Unit 1 is dispatched by SPP 
while Laramie River Station Unit 2 and Unit 3 are in the Western Interconnection. 

Under a Displacement Contract dated as of July 1, 1986, between MEAN and Basin Electric Power 
Cooperative, MEAN receives scheduling and delivery rights in the Western Interconnection for 
Laramie River Station’s West Side units (known as “West Allotment”) and delivery rights in the 
associated transmission system.  MEAN’s West Allotment entitles MEAN to schedule and deliver up 
to 8.3% of the LES entitlement of power and energy from Laramie River Station. 

Wygen Unit I.   

In 2009, MEAN acquired an undivided 23.5% interest in the Wygen Unit I which provides MEAN 
approximately 20 MW of capacity and energy.  The Wygen Unit I, located in Campbell County, 
Wyoming, near the town of Gillette, is an approximately 85 MW coal-fired electric generating plant 
fueled with low-sulfur Powder River Basin Coal.  Wygen I is collocated with the Wyodak coal mine, 
which supplies fuel to the plant.  Black Hills Wyoming, Inc. developed, designed, constructed and 
operates the Wygen Unit I, which began commercial operation in February 2003, and owns the 
remaining 76.5% of the Wygen Unit I. 
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Neil Simpson Unit 2 and Wygen Unit III.   

MEAN has entered into a Power 
Purchase Agreement with Black 
Hills Power, Inc. (“Black Hills 
Power”) that became effective 
April 1, 2010.  The Power Purchase 
Agreement is unit contingent on 
Neil Simpson Unit 2 and Wygen 
Unit III.  Under the Power Purchase 
Agreement, Black Hills Power will 
provide MEAN with the capacity 
and related energy output in the 
following amounts: 

CONTRACT YEAR CAPACITY (MW) 
4/1/2010 – 5/31/2018 20 MW (10 MW from Wygen Unit III and 10 MW from Neil Simpson Unit 2) 
6/1/2018 – 5/31/2020 15 MW (10 MW from Wygen Unit III and 5 MW from Neil Simpson Unit 2) 
6/1/2020 – 5/31/2022 12 MW (6 MW from Wygen Unit III and 6 MW from Neil Simpson Unit 2) 
6/1/2022 – 5/31/2023 10 MW (5 MW from Wygen Unit III and 5 MW from Neil Simpson Unit 2) 
 
Louisa Generating Station.   

MEAN purchases the power and 
energy associated with Waverly 
Utilities’ interest in the Louisa 
Generating Station, a coal-fired 
generating unit which began 
commercial operation in October 
1983.  The power sales agreement 
includes rights to receive 1.1% or 
approximately 8 MW of the output 
from the Louisa Generating 
Station and continues for the term 
of Waverly Utilities’ Long-Term 
Power Supply Contract.  
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Delta-Montrose Electric Association Shavano Falls/Drop 4 and Drop 6.  

MEAN entered into a 22-year 
power purchase agreement with 
Delta-Montrose Electric 
Association (“DMEA”) for the 
purchase of renewable hydro 
energy from the Shavano Falls 
hydro project.  MEAN’s share of 
the project includes 2.8 MW from 
Drop 6 and 4.8 MW from Drop 4.  
The project began commercial 
operation in May 2015. 

 

Whelan Energy Center Unit 1.   

Pursuant to the Participation 
Power Sales Agreement between 
MEAN and the City of Hastings, 
Nebraska, MEAN purchases 6.95%, 
or approximately 5.3 MW, of the 
electric power and energy 
generated by Whelan Energy 
Center Unit 1, a 77 MW coal-fired 
steam electric generating station 
operated by Hastings Utilities and 
located in Adams County, 
Nebraska (the “Whelan Energy 
Center”).  The Participation Power 
Sales Agreement terminates on the 
later of the date of (i) the final 
maturity of the indebtedness 
incurred by Hastings to pay the costs of the Whelan Energy Center or capital additions thereto, 
which date is now January 1, 2019, or (ii) the date Hastings removes the Whelan Energy Center 
and/or its associated transmission system from commercial operation. 

Waste Management Des Moines Landfill Gas Facility.   

MEAN has entered into a long term 
Power Purchase Agreement with 
Waste Management for the total 
output of the facility, which has 4.8 
MW total nameplate capacity, until 
March 2034. 

 

http://mountaintownnews.net/wp-content/uploads/2014/10/SCH-WithWater.jpg
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Wind Resources.   

The following is a summary of 
MEAN’s owned or purchased wind 
resources:   

• Wind Project at Kimball.   
MEAN previously owned and 
operated a 10.5 MW wind project 
located near Kimball, Nebraska, 
which began commercial 
operation on October 1, 2002. This 
project is scheduled to be 
decommissioned during the 
summer of 2017.  MEAN has 
signed a 20-year Purchase Power 
Agreement with Kimball Wind LLC 
to purchase the energy output of a 
new 30 MW wind farm to be constructed on the same and adjacent site.  The new wind farm is 
scheduled for commercial operation in January 2018. 

• Wessington Springs Wind Project. 
Heartland Consumers Power District purchases all the output of the 51.15 MW Wessington Springs 
Wind Project and resells 19.55% (10 MW) of the output to MEAN under the agreement, which 
expires February 2029. 

• NPPD Elkhorn Ridge Wind Plant.   
MEAN purchases from NPPD 10.0% of the output of the Elkhorn Ridge Wind Plant, or approximately 
8 MW of the 80 MW nameplate capacity, under a contract ending March 2029.   

• NPPD Laredo Ridge Wind Project.   
MEAN purchases from NPPD 10.0% of the output of the Laredo Ridge Wind Project, or 
approximately 8 MW of the 80 MW nameplate capacity, under a contract ending February 2031.  

• NPPD Ainsworth Wind Energy Facility.   
MEAN purchases from NPPD 11.78% of the output of the Ainsworth Wind Energy Facility, or 
approximately 7 MW of 60 MW nameplate capacity, under a contract ending October 2025 which 
may be extended for terms of 5 years each or until the end of the operational life of the facility.   

• NPPD Crofton Bluffs Wind Project.   
MEAN purchases from NPPD 10.0% of the output of the Crofton Bluffs Wind Project, or 
approximately 4.2 MW of 42 MW nameplate capacity, under a contract ending November 2032.   

Market Purchases.   

MEAN utilizes a combination of short term purchases and medium to long term resources with 
sufficient capability to meet MEAN’s load and reserve obligations.  MEAN enters into purchase and 
sale transactions in the MISO, SPP and WECC markets. 
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Ruedi/Maroon Creek 

The City of Aspen, Colorado owns 
and operates the Ruedi 
hydroelectric plant under a permit 
issued by the Federal Energy 
Regulatory Commission (“FERC”) 
with a rated capacity of 5 MW and 
a hydroelectric project known as 
Maroon Creek with a rated 
capacity of 0.5 MW.  These 
projects are used to supply 
capacity and energy to Aspen for 
resale to its customers.  MEAN and 
the City of Aspen have executed an 
agreement whereby Aspen’s 
energy purchases from MEAN are 
reduced by the output of Ruedi, 
and the generation is treated similar to a WAPA allocation.  The term of the Ruedi agreement 
between Aspen and MEAN is concurrent with Aspen’s Total Requirements contract with MEAN.  

For resource planning purposes therefore, Ruedi and Maroon Creek are counted as resources to 
credit against Aspen’s load. 

Ridgway  

Aspen has acquired an interest in a portion of the output of the Ridgway Hydropower Project 
(“Ridgway”).  Specifically, Aspen has rights to all of the plant’s capacity and energy during the 
months of October through May.   Aspen has assigned to MEAN the exclusive responsibility for 
scheduling and managing the City’s share of the Ridgway output.  MEAN uses and schedules 4.5 
MW of the Ridgway output as a designated network resource for MEAN’s designated network load 
on the Tri-State transmission system.  For resource planning purposes therefore, Ridgway is counted 
as a resource and included in resource mix allocations.  Aspen’s contract with Tri-County Water 
Conservancy District for the Ridgway output extends to 2034. 

C. Regional Energy Markets and Coordination 

The SPP Integrated Market (“IM”), which was launched on March 1, 2014, replaced the Energy 
Imbalance Service (“EIS”) market that SPP had operated since 2007.  The IM restructured the EIS 
market by establishing a day-ahead market along with a real-time energy and operating reserve 
market.  Consolidating 16 balancing authorities into a single SPP-operated balancing authority that 
was designed to maximize cost-effectiveness of generation and reduce transaction costs. The IM 
also utilizes locational-marginal pricing, transmission congestion rights, and virtual transactions. 

The IM allows generators to submit offers to sell energy and operating reserves.  Additionally, it 
allows load serving entities to submit bids to purchase energy.  After day-ahead submissions, SPP 
clears the offers and bids via security-constrained unit commitment and security-constrained 
economic dispatch algorithms.  A financially binding schedule matches sale offers with demand bids 
to meet operating reserve requirements.  

Financial transmission rights (termed Transmission Congestion Rights (“TCRs”) in SPP and Financial 
Transmission Rights (“FTRs”) in MISO) are used to mitigate variances between Location Marginal 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjq4Z2X1aXWAhVK0oMKHcV3D-IQjRwIBw&url=http://aspenjournalism.org/2016/03/27/a-sweet-spot-for-fish-water/&psig=AFQjCNFRrn2Splnb5KQDAVIintJ1OHC3QA&ust=1505512465483964
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Prices (“LMPs”) at load locations and LMPs at generation locations due to transmission congestion.  
Long-Term Congestion Rights (“LTCRs”) and Auction Revenue Rights (“ARRs”) are awarded to 
market participants based on firm transmission rights on the SPP network.  Transmission congestion 
rights are automatically converted from awarded LTCRs and can be converted from awarded ARRs. 

The SPP IM is the latest and most complex step in SPP’s approach to adding market functionality 
and coordinating next-day generation across the region.  The IM maximizes cost-effectiveness, 
provides participants with greater access to reserve energy, improves regional balancing of 
electricity supply and demand, and facilitates the integration of renewable resources.   

Like SPP, MISO allows generators to submit offers to sell energy and operating reserves and load 
serving entities to submit bids to purchase energy, after which MISO clears the offers and bids via 
security-constrained unit commitment and economic dispatch algorithms. The end product is a 
financially binding schedule that matches sale offers with demand bids and satisfies operating 
reserve requirements.  Similar to SPP, MISO also operates auction revenue rights and a financial 
transmission rights auction. 

MEAN also operates in the western United States through WECC.  For operations in WECC, MEAN 
enters into other agreements and transactions with various electric marketers and power suppliers 
that are not MEAN Participants pursuant to which such electric utilities may purchase capacity and 
energy from MEAN or sell capacity and energy to MEAN. 

D. Resource Mix by Fuel Type 

1. Capacity 
When presenting resource mix metrics, resource capacity is listed according to unit 
nameplate.  This is notable in relation to intermittent resources, namely existing wind 
contracts.  “Participant Oil/Gas” represents Participant Owned Generation. 

In the west region the majority of the existing capacity, 63%, is provided by WAPA 
allocations and the WAPA Displacement Agreement.  This means only 29% of the west 
capacity is fossil fueled, from coal resources and participant owned generation, a much 
lower percentage than in other regions.  8% of capacity in the west is renewable, 
comprised of wind and hydro.   In the 2030 snapshot, the total WAPA capacity decreases 
dramatically due to the expiration of the WAPA Displacement contract.  The coal share 
also decreases with the termination of the Black Hills PPA.  Renewable capacity increases 
with the replacement of the Kimball Wind Farm.  This leaves 21% of the required capacity 
to be supplied by future resources. 
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Figure VI-3 

 

 
Figure VI-4 

SPP capacity is supplied largely by fossil fuel resources.  Coal and participant owned 
generation account for a total of 71% of the capacity in 2017.  (This participant owned 
generation includes 40 MW imported from MISO.)  In SPP, WAPA allocations total only 
9% of the region’s capacity.  The wind farms provide renewable capacity of 16%.   Lastly, 
because a portion of Cooper Nuclear Station (included in the NPPD Multi-Unit 
Participation Agreement) is designated to the WAPA Displacement Agreement, the 
remainder totals only 4% of the SPP capacity.  In 2030, the coal proportion decreases due 
to the expiration of the NPPD Multi-Unit Participation Agreement.  The total of participant 
owned generation designated to MEAN increases when the WAPA Displacement 



MUNICIPAL ENERGY AGENCY OF NEBRASKA 
 

 
2017 INTEGRATED RESOURCE PLAN  92 

Agreement ends and that capacity is no longer used for the Kansas load.  Other WAPA 
allocations see little change, providing 10% of the future capacity.  Renewable capacity 
reduces to only 2% of the total as most of the wind PPAs will have expired by this year.  
Therefore 17% of the required 2030 capacity must be furnished by future resources. 

 
Figure VI-5 

 
Figure VI-6 
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With coal at 58% and participant owned generation at 31%, MISO capacity is largely fossil 
fueled.  Only 7% of capacity is provided by WAPA allocations and 4% by renewable 
resources.  This picture changes very little in the future.  Behind the Meter Generation 
accounts for slightly less with minor contract changes.  The total in WAPA allocations 
decreases with the expiration of one of the participant service contracts.  MEAN has no 
resource need in MISO during the study period.  

 
Figure VI-7 

 
Figure VI-8 

  



MUNICIPAL ENERGY AGENCY OF NEBRASKA 
 

 
2017 INTEGRATED RESOURCE PLAN  94 

In 2017, 57% of MEAN’s resource mix is provided by fossil fueled resources, divided 
between coal and participant owned generation.  WAPA allocations and the Displacement 
agreement supply 31% of the total.  Renewable resources, including wind, small hydro, 
and landfill gas, account for only 10% of MEAN’s capacity.  2% of MEAN’s mix is nuclear 
powered.  In the future, the percentage of fossil fueled capacity remains at 57%.  WAPA 
power is still at 21%, but the Displacement agreement has expired, and the renewable 
total is reduced to 9%.  In total, 13% of MEAN’s required resources in 2030 will be 
contributed by future resources. 

 
Figure VI-9 

 
Figure VI-10 
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2. Energy 
In terms of energy, future energy production is based in large part on historical operation 
as defined by annual capacity factor.  In some cases, this value is adjusted due to 
resources that have recently initiated market dispatch as opposed to self-commitment in 
the past.  As the total resource mix of each market changes, the operation of MEAN’s 
resources may change from the projected profiles.   

The energy proportions in the west show the contribution of baseload coal units.  Due to 
the high capacity factor of these units, the 44% of MEAN energy produced by the coal 
resources is a larger percentage than MEAN’s coal capacity.  Conversely, WAPA resources 
operate at a lower capacity factor, and therefore WAPA provides a smaller percentage of 
energy than capacity.  The intermittent nature of renewable resources is also reflected in 
the low amount of energy produced relative to the capacity.  Participant owned 
generation is generally not called to operate many hours of the year, and therefore does 
not produce a notable amount of energy.  In the future, the energy resource mix in the 
west looks very balanced between coal, WAPA, and renewables.  23% of future energy 
needs are to be filled with future resources. 

 
Figure VI-11 
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Figure VI-12 

The baseload operation of coal and nuclear assets in SPP is evident in the high percentage 
of energy generated by these units.  In total, 81% of MEAN’s SPP energy is produced by 
these resources.  WAPA hydro operates at a lower capacity factor as shown by the relative 
contribution to the total energy at only 7%.  The renewable resources in SPP consist of 
wind turbines, which also achieve a lower annual capacity factor.  Again, the behind the 
meter participant owned generation contributes virtually no energy on an annual basis.  
In the future, as the nuclear contract is discontinued and the wind PPAs expire, coal 
generation becomes a larger percentage of the SPP energy.  The WAPA energy changes 
little.  The amount of energy to be produced by future resources is approximately 15%. 

 
Figure VI-13 
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Figure VI-14 

In MISO, an overwhelming majority of the MEAN energy generated is sourced from coal 
units.  Only 14% of the total energy comes from non-fossil fueled sources, with 7% from 
WAPA allocations and 7% from renewables.  These values see very little change into the 
future.  The proportion of WAPA allocations decreases with the expiration of one of the 
participant service contracts.  There is no need for energy from future resources.   

 
Figure VI-15 
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Figure VI-16 

MEAN’s resource mix in 2017 in terms of energy generation capability shows that the 
largest contribution comes from coal resources, at 61% of the total.  Non-emitting 
resources make up the remaining 39%.  23% of the total energy is supplied by WAPA 
allocations and the Displacement agreement, 9% of MEAN’s energy is renewable, and 7% 
is generated by a nuclear resource.  Into the future, the energy capability of coal resources 
increases to 64% of the total, the contribution of WAPA allocations increases to 17%, and 
the renewable resource percentage increases slightly to 11%.  Only 8% of MEAN’s total 
energy must be generated by future resources.  However, as energy is generally not 
transferred between regions, the regional mixes present a more accurate picture of 
future energy needs. 

Again, the future energy mix is a projection based on not only the availability of resources, 
but the operation based on historical capacity factors and contract energy requirements.  
Changes in market dynamics and the introduction of an integrated market in the west 
could substantially alter the actual energy production.  
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Figure VI-17 

 
Figure VI-18 

E. Resource Mix by Contract Type 

MEAN’s resource portfolio consists of assets obtained through various contract vehicles.  The rights 
to the capacity and energy of a given unit as well as the way costs are incurred is dependent upon 
whether the contract is an ownership or a Power Purchase Agreement (“PPA”).  In addition, WAPA 
provides allocations that are applied directly to load, separate from ownership or power purchase.   

1. Capacity 
In terms of nameplate capacity, 34% of MEAN’s resource portfolio is controlled through 
an ownership interest, 22% of the total portfolio is assigned to MEAN as an allocation, 
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and 29% is contracted via a PPA.  For purposes of this illustration, the WAPA Displacement 
Agreement is considered a Power Purchase Agreement. 

 
Figure VI-19 

2. Energy 
In total, 49% of the energy generated by MEAN’s resource portfolio is controlled through 
an ownership interest, 15% of the total portfolio is assigned to MEAN as an allocation, 
and 36% is contracted via a PPA (including the WAPA Displacement Agreement.) 

 
Figure VI-20 
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F. Market Purchases/Exposure 

During discussions at the Power Supply Committee meeting in January 2017, the committee 
members expressed an interest in investigating a resource portfolio strategy that intentionally 
leaves a portion of the energy supply to be sourced from the market.  In the integrated market 
construct, MEAN ultimately purchases all energy for load from the market, but the actual operating 
or contract pricing of MEAN’s assets acts as a hedge against fluctuations in market conditions.  The 
committee communicated that MEAN’s portfolio should perhaps contain a percentage of energy 
needs that are provided by market purchases for which MEAN does not maintain a hedge with 
owned or contracted energy.  To gather more input on this possibility, the question was presented 
as part of the online participant survey in April 2017.  The results shown in Figures VI-21 and VI-22 
indicate that a large majority of respondents approve of this strategy, with an average 
recommended market exposure of 21.3% of MEAN’s energy portfolio. 

This approach carries a certain amount of risk.  Current market prices are low, and therefore market 
energy purchases are favorable.  However, in the case that market prices increase, MEAN would see 
a negative financial impact. 

 
Figure VI-21 
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Figure VI-22 
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VII.  Distributed Generation 
A. Renewable Distributed Generation Policy 

MEAN adopted a Renewable Distributed Generation Policy (the “DG Policy”) in 2016 that, in limited 
amounts and in certain circumstances, allows the Participants that have committed to purchase all 
of their electricity requirements from MEAN to (a) permit their retail customers to utilize output 
from renewable generation resources to supply all or a portion their own loads, (b) purchase output 
from renewable generation resources owned by their retail customers, and (c) subject to a cap set 
forth in the DG Policy, own and operate renewable generation resources, including community solar 
projects, to offset a portion of their total requirements purchases from MEAN.  The DG Policy 
includes provisions to mitigate any adverse economic impacts of renewable generation resources 
purchased or undertaken by an individual Participant on MEAN and its other Participants.  MEAN 
anticipates that the DG Policy will be revised from time to time to reflect developments in 
distributed and renewable generation, including any applicable regulatory requirements. 

The existing policy limits Participants to installation of a distributed renewable generating resource 
capable of generating 2% of the Participant’s average annual energy needs.  The type of resource 
determines the capacity factor, and therefore the allowable capacity of the installed resource.  For 
a small community with a low annual energy consumption, the installation of a high capacity factor 
resource would mean the resource would have to be of a very small capacity to generate the energy 
allowable under the 2% cap.  

 The Board heard proposals at the May quarterly meeting to modify the DG Policy language to limit 
the installation to the larger of 2% of annual energy or a given nameplate capacity size.  Ultimately, 
at the August quarterly meeting, the MEAN Board approved a change to the policy to allow for the 
installation of renewable distributed systems that generate up to 2% of a participant’s annual 
energy consumption or have a nameplate capacity up to 75 kW.  This will allow smaller Participants 
to consider installation of a high capacity factor resource in a more practical size.  

B. Existing Distributed Generation 

In 2016, MEAN conducted a Participant survey in preparation for the creation of the DG Policy to 
determine the installed DG in each community.  This serves as a baseline of “grandfathered” 
distributed generation which will not be counted against the Participant’s 2% cap if the asset is 
community-owned.  This installed capacity is already reflected in the historical load values, and 
therefore is also included in future load forecasts.    

The survey found that throughout the entire MEAN footprint, there is a total installed grandfathered 
DG capacity of 2,875 kW.  Of this total, 71 kW are located in SPP, 739 kW are located in MISO, and 
2,065 kW are located in the west.   

C. Ultimate Impact of DG 

Installed behind-the-meter DG reduces the energy that Participant utilities supply to end users and 
consequently, the energy MEAN supplies to Participants.  An increase in DG installations has the 
potential to reduce revenue for both the Participants and MEAN.  There are a number of costs, on 
the other hand, that do not decrease proportionally with lower energy sales.  There is a portion of 
costs that are avoided with a reduced energy supply, but many of MEAN’s costs remain.   
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Fortunately, MEAN has designed the rate structure to directly bill for a portion of fixed costs on a 
basis that includes the capacity of DG.  Because MEAN must maintain the Power Supply System to 
provide for the Participants’ load even when the DG units are not generating, some fixed costs are 
allocated on this basis.  This ensures that MEAN maintains a system capable of supplying firm power 
to our Participants under full load conditions.  MEAN has performed deliberate calculations of its 
avoided costs throughout the footprint for application in distributed generation installations and 
continues to evaluate this calculation as conditions change.   
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VIII. Existing Demand Side Management 
A. Existing DSM Programs 

1. MEAN Programs 
MEAN has conducted several Demand Side Management (“DSM”) programs in the past, 
with varying degrees of adoption and impact.  The newest DSM program currently 
administered by MEAN is the LED Lighting Upgrade Program.  The ENERGYsmart 
commercial LED lighting program includes cash incentives paid directly to commercial 
customers to help cover the cost of lighting upgrades and replacements. The program 
covers: 

• Indoor high/low bay lighting 

• LED exit signs 

• Linear replacement or retrofit lighting 

• Fluorescent freezer/refrigerator case lighting 

• Incandescent replacement (150 watts or less) 

• Customized requests 

Converting to more efficient lighting can have a favorable impact on a business’s bottom 
line. Interior lighting accounts for about 30 percent of a commercial business's total 
energy use. Lighting technologies, such as LEDs, can help cut lighting costs while 
improving output, visibility and reducing environmental impacts. 

The MEAN Board of Directors approved the program for all long-term MEAN participants, 
with a maximum of $2,500 per customer/owner per year.  The program is available to 
commercial businesses of MEAN long-term power participants.  Incentives are allocated 
in the order that applications are received and approved and will be continued until the 
annual limit of $75,000 is exhausted. 

The program year coincides with MEAN’s fiscal year and runs April 1 through March 31.  
The program was initiated in FY16-17 and has been renewed for FY17-18 and FY18-19.   

The funding is distributed according to the schedule in Figure VIII-1: 
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Figure VIII-1 

2. Community Programs 
MEAN conducts an annual survey of our participants to compile data on existing 
community DSM programs.  Each participant provides descriptions, timelines, and 
performance data on DSM programs that have already been implemented or are in the 
planning stages.   

The 2016 survey revealed a total of 26 communities with 42 DSM programs in place.  The 
non-coincident sum of the demand and energy savings from these DSM programs is 15.15 
MW and 6,988 MWh.  Of this total, a large portion of the available demand savings is in 
the form of interruptible load supplied to irrigation wells.  The projected annual savings 
of the community DSM programs is summarized in Figure VIII-2.   

Region # of 
Communities 

# of Programs Demand 
Savings (kW) 

Energy Savings 
(kWh) 

MISO 7 15 1,167 307,533 

SPP 10 13 13,226 5,846,040 

West 9 14 762 834,931 

Figure VIII-2 

B. Historical Results 

1. MEAN Programs 
For FY16-17, the LED Lighting Upgrade program served 64 approved projects totaling 
$77,949 in funding.  20 of MEAN’s long term total requirements communities participated.  
Of these recipients, 2 were communities in Colorado, 2 in Iowa, and 16 in Nebraska.  13 
of the communities used the program for multiple projects.  In total 8,730 fixtures were 
retrofitted.  A breakdown of projects by type is illustrated in Figure VIII-3: 
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Figure VIII-3 

The total annual energy savings achieved by the program is projected to be 1,131 MWh.  
The peak demand savings is projected to be 209 kW.  Detailed results are shown in Figure 
VIII-4: 

 
Figure VIII-4 

The total cost of the LED Lighting Program per kW of savings is $373.  This compares very 
favorably to even the most economical supply side option for additional resources, 
making DSM the lowest cost alternative to meet MEAN’s future resource needs in terms 
of capacity. 

C. Continuing DSM Programs 

1. MEAN Programs 
The following established MEAN DSM programs will be continued as part of MEAN’s 
overall resource portfolio: 
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LED Lighting Upgrade Program:  The NMPP Board has approved the continuance of the 
LED Lighting Upgrade program through FY17-18.  In fact, 10 projects in 6 communities 
have been applied for and pre-approved to date, totaling $10,654.  Similar results in 
energy and demand savings are expected.  These savings are reflected in the current load 
forecast.  In addition, the NMPP Services Committee has recommended extension of the 
program into FY18-19.   

Infrared Energy Audits:  This service identifies abnormal heat in electrical and mechanical 
systems, helps predict equipment trouble and revenue loss. These valuable audits are 
beneficial to large account customers to lower their electricity costs and increase system 
reliability in order to maximize their bottom line. 

ENERGYsmart Vending Miser Bulk Purchasing Program: All MEAN participant 
communities are eligible to purchase at discount prices Vending Miser vending machine 
units to save money by improved energy conservation of non-perishable item vending 
machines. 

Member Exclusive Education Sessions: Workshops, retreats and forums are held 
throughout the year covering a variety of topics geared for member communities and 
their development. These sessions can be held in any participant community in 
accordance with interest and requests.  Past workshop topics included: 

• Load management 

• Smart grid operations 

• Grant funding opportunities 

• Building community leadership 

• Fostering employee pride 

• Net Metering issues 

• Legislative guidelines 

• Accounting practices 

• Energy efficiency training 

• Economic development basics 

• Business retention and expansion 

Essent Newsletter Subscription: All members of NMPP receive complimentary copies of 
the monthly Essent newsletter.  The newsletter covers news pertinent to the membership 
of NMPP. The newsletter also includes news about other members as well as ideas from 
energy efficiency to economic development tips. 

2. Community Programs 
The participant DSM survey did not indicate any intentions to discontinue any existing 
DSM programs administered within MEAN communities.  Therefore, it is assumed that all 
existing programs will continue into the future.  The rate of growth in demand and energy 
savings is unknown.  Some of the programs were newly implemented and therefore did 
not have estimates of savings.  Therefore, it is expected that the actual savings 
attributable to these programs will be further quantified in future years.    
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IX. Renewable Energy Resources 
A. MEAN Renewable Goals 

MEAN has not previously defined a requirement or goal dictating the amount of renewable energy 
in the resource portfolio.  There is no existing state or federal legislation that requires MEAN to 
maintain a renewable portfolio standard.  Should this change in the future, external forces will exert 
control over this policy decision. 

To determine whether renewable goals should be a consideration of MEAN’s long-term planning 
strategy, this question was asked in the April 2017 online survey.  Of the respondents, 81% agreed 
that MEAN should establish a renewable energy goal.  Of those answering in support of such a goal, 
the average recommended target percentage was 26%.  The most common answer was 20%.  
Survey results are shown in Figures IX-1 and IX-2. 

 
Figure IX-1 
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Figure IX-2 

To explore the upper bounds for this goal in addition to a lower bound, a second question was posed 
to determine the preference for also establishing a maximum limit for renewable energy.  In this 
instance, 60% of respondents were against setting an upper limit.  However, of the respondents in 
favor of a limit, the average recommended maximum target was 30.3%.  Survey responses are 
graphed in Figures IX-3 and IX-4. 

 
Figure IX-3 
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Figure IX-4 

This question combined with the previous indicate that MEAN’s participants would like to plan for 
a future resource portfolio that contains between 20-30% renewable energy.   

B. Renewable Resource Mix 

A review of Section VI.D. shows the current and future resource mix, specifically the percentage of 
renewable energy in each region’s mix and MEAN’s overall mix.  In some contexts, existing 
hydropower administered by WAPA is not considered renewable energy due to the size of the 
resources and their environmental impact.  However, small hydro units with less than 30 MW 
capacity are categorized as renewable.  Since MEAN is considering an internal renewable goal, 
WAPA allocations may or may not be included.  However, in the case of a legislated RPS, the target 
would have to be met exclusive of WAPA allocations. 

The table in Figure IX-5 summarizes the regional and total percentages of renewable resources (on 
a nameplate basis), both including and excluding WAPA: 

 

Region 

2017 Renewable 
Capacity 

(including WAPA) 

2017 Renewable 
Capacity 

(excluding WAPA) 

2030 Renewable 
Capacity 

(including WAPA) 

2030 Renewable 
Capacity 

(excluding WAPA) 

West 71% 8% 56% 17% 

SPP 25% 16% 12% 2% 

MISO 11% 4% 8% 5% 

MEAN 42% 10% 31% 9% 

Figure IX-5 
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C. Existing Renewable Resources 

MEAN’s current portfolio contains the following renewable resources: 

• Kimball Wind Farm 

• Shavano Falls Hydro 

• Ridgway Hydro 

• Ainsworth Wind Farm 

• Crofton Bluffs Wind Farm 

• Elkhorn Ridge Wind Farm 

• Laredo Ridge Wind Farm 

• Wessington Springs Wind Farm 

• Waste Management Des Moines Landfill Gas  

D. Renewable Resource Costs/Incentives 

Certain investment or production incentive exist to subsidize the generation and investment in 
renewable energy resources.  In December of 2015, Congress extended the Investment Tax Credit 
(“ITC”) for solar energy projects.  This legislation allows a federal tax credit of 30% of the capital 
invested in solar generation installed through 2019.  The ITC will decrease to 26% in 2020, 22% in 
2021, and remain permanently at 10% beginning in 2022.  The Production Tax Credit (“PTC”) for 
wind projects, which was extended at the same time as the solar ITC, will provide a ten year 
$23/MWh credit for all wind generated energy for projects initiated in 2016.  For projects that begin 
construction in 2017, the PTC will decrease by 20% and see the same decrease each year through 
2020. 

Geothermal, landfill gas, marine energy, and incremental hydro projects were previously eligible for 
a PTC, but this option expired at the end of 2016. 
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X. Load and Resource Balance 
A. Capacity/Demand Balance 

Previous sections of this report have quantified the load forecast that MEAN expects to serve in 
future years as well as the capacity available to MEAN for service of this load.  To determine the 
timing and magnitude of MEAN’s future resource needs, the annual peak demand must be 
compared to the resource capacity available during the peak.   

For the calculation of load and resource balance, resources will be quantified according to 
accredited capacity, or the maximum capacity that is expected to be available during the system 
peak load.  For baseload and dispatchable resources, the accredited capacity is most typically equal 
to the nameplate capacity.  However, intermittent or non-dispatchable resources cannot be 
depended on to supply nameplate capacity at any given hour, but are subject to the availability of 
irregular occurrences such as wind and solar irradiance.  SPP has provided an equation to determine 
the accredited capacity of such resources, which MEAN utilizes in this analysis.   

The peak demand as shown in the load and resource balance in the total service obligation, which 
includes not only the forecasted peak load, but also the required reserve margin and the expected 
transmission losses. Resource capability in terms of capacity and energy is classified by fuel type.  
Behind-the-Meter-Generation (“BTMG”) designates Participant Owned Generation. 

1. MEAN System 
The graph in Figure X-1 shows the balance of peak demand and resource capacity for 
MEAN’s entire footprint.  Available capacity is sufficient to serve load until 2024.  At that 
point, MEAN has a slowly growing resource need into the future.   

 
Figure X-1 
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However, since MEAN serves load and designates resources in each individual region, the 
load and resource balance must be divided by region to determine the course of future 
resource acquisition. 

2. West Region 
The graph in Figure X-2 shows the peak demand and resource capacity balance for the 
west region.  The major changes on the load side occur in 2018 with the expiration of the 
limited term contracts with Wray and Holyoke and in 2022 with the expiration of the 
Glenwood Springs service contract. 

On the resource side, the Black Hills PPA steps down over the next few years and finally 
terminates in 2023, and the WAPA Displacement contract is set to expire on the last day 
of September 2024.  The west region resources include the increased capacity of the new 
Kimball Wind PPA. 

The west region is long on capacity until 2025.  At that point, the region has a deficit of 
21.9% of the load obligation.  This continues through the remainder of the study period. 

 
Figure X-2 

3. SPP Region 
The graph in Figure X-3 illustrates the peak demand and resource capacity balance for 
SPP.  In 2017, capacity remains adequate to cover the service obligation.  However, with 
the termination in 2018 of the Generation Agent Arrangement with Indianola Municipal 
Utilities (“IMU”) and Waverly Utilities (“WU”) contracting excess participant owned 
generation, SPP capacity is no longer sufficient to meet the load.  The termination of the 
NPPD PPA in 2023 is evident in the further reduction of resource levels after that year.  In 
2025, the WAPA Displacement Agreement ends, allowing the capacity dedicated to that 
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contract to be again applied to MEAN’s load. However, this does not recover enough 
capacity to remove the deficiency through the rest of the study period.   

 
Figure X-3 

4. MISO Region 
Throughout the study period, MEAN has sufficient capacity in MISO, as shown in Figure 
X-4.  There are very few changes in resources or load during this time.  There is a slight 
decrease in load when the limited term contract with Lake View expires.  Resource levels 
are constant, with the exception of the end of the Generation Agent Arrangement with 
IMU and WU that ends following the peak season of 2018.  There is no resource deficiency 
in terms of capacity in MISO. 
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Figure X-4 

A. Monthly Balance  

The graphs in Figures X-5 through X-7 show the regional load and resource capability 
balance on a monthly basis to illustrate the periodic change in the balance. 

 
Figure X-5 
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Figure X-6 

 
Figure X-3 
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B. Energy/Load Balance  

When showing future energy output of MEAN resources for purposes of quantifying the balance of 
load and capability, expectations are based on total unit capability as well as historical operation 
and energy production.   Depending on market conditions, real load, and unit maintenance, actual 
production can vary from the predicted values. 

1. MEAN System 
Due to the number of high capacity factor resources throughout the Power Supply System, 
MEAN is long on energy throughout the first half of the study period.  As shown in Figure 
X-8, there is a small energy deficiency starting in 2025.   

 
Figure X-4 

However, as noted previously, MEAN serves load and designates resources per 
region, and therefore the level of energy generation in comparison to load must 
be analyzed for each region. 

2. West Region 
The energy position in the West looks similar to the capacity position, but the extent to 
which MEAN is long on energy is a larger margin.  This is primarily due to the fact that 
MEAN’s coal resources operate at very high capacity factors, while the load factors of the 
towns are much less.  In fact, the historical capacity factors at the west coal plants have 
been 80-97%, and the average load factor for participants in the west is 61%.  Resources 
in the west are not operated according to market conditions, rather many are self-
committed based on bilateral arrangements and individual contracts, maintaining an 
incentive to run at high capacity factors. 
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In the west, the projected annual energy consumption exceeds the available energy 
generation in 2025.  This value increases slightly each year for the rest of the study period.  
Figure X-9 shows the long-term balance. 

 
Figure X-5 

3. SPP Region 
The expected available energy in SPP would be sufficient to cover MEAN’s annual energy 
needs until 2026.  In fact, MEAN is quite long on energy through 2023.  Again, this is a 
function of high capacity factor resources and lower load factor for participants in SPP.  
The baseload coal and nuclear resources in SPP run at capacity factors between 70% and 
96%, but the average SPP participant load factor is 56%.  The long-term energy balance 
for SPP is shown in Figure X-10. 

This imbalance has the potential to change with the possible economic dispatch of WEC2.  
WEC2 began limited economic dispatch in the spring of 2017, and is investigating the 
impact of continuing this operational approach.  If WEC2 permanently enters economic 
dispatch, the capacity factor would likely drop, which would reduce the excess energy in 
SPP.  Looking at the graph, this operational modification could even move the energy 
deficiency ahead to 2024.   
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Figure X-6  

4. MISO Region 
Throughout the entirety of the study period, the MISO region is long on energy with no 
resource needs in terms of energy.  As in the other regions, the coal resources in MISO 
have been historically operated at high capacity factors, while the average participant 
load factor in MISO is 48%.  Again, it should be noted that the resource values shown in 
the graph below represent the operation of resources in recent years.  This balance is 
illustrated in Figure X-111.  

Historically, WSEC4 was operated in self-commit status, wherein unit operation was 
determined by the owner regardless of economics.  However, starting in the fall of 2016, 
WSEC4 entered into market commitment status, wherein if it is not economic for the unit 
to run relative to market conditions, the market will shut the unit down.  This dropped 
the capacity factor from an average of 80% down to 63%.  If the unit continues to be 
operated in this manner, the available energy will reduce to more closely match the load 
and provide less excess.   
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Figure X-7 

If WSEC4 continues to operate at a lower capacity factor due to economic dispatch, the 
MISO load and resource balance on an energy basis changes as shown in Figure X-12.  The 
region still has an overabundance of energy in to the future, but not to the extent of 
recent years. 

 
Figure X-8 
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C. Next Anticipated Resource Addition 

It is important to clearly identify MEAN’s future resource needs in terms of timing and scale in order 
to move forward with an evaluation to select the preferred resource portfolio.  Figure X-13 
summarizes MEAN’s total future needs. 

MEAN’s need for additional resources begins in 2019 with a capacity deficit that lasts the duration 
of the study period and increases throughout.  In all, MEAN has a minimum resource need of 31 
MW starting in 2019 and a maximum resource need of 78 MW at the end of the study period. 

MEAN’s energy needs, however, do not begin until 2025.  The required resource capacity factor, if 
a resource were acquired to provide for the entirety of MEAN’s energy needs, ranges between 28% 
and 45%.   

 
Figure X-9 

Although the total numbers for MEAN’s system are instructive, it is most useful to utilize the 
regional values and projections for planning purposes as resources are typically restrained within 
regional boundaries.  Figure X-14 shows the regional breakdown. 

In the West region, MEAN has a resource need starting in 2025.  In terms of capacity, the deficit is 
approximately 45 MW.  There is a need for capacity and energy during the remainder of the study 
period.  An intermediate type or even an intermittent resource would fulfill the energy needs in the 
west. 

In SPP, the initial resource need occurs in 2019 when the first capacity shortfall of about 33 MW 
appears.  However, at that time there is no need for additional energy.  In 2024, there is a much 
larger deficit of capacity due to contract timing, but MEAN still has adequate energy capabilities.  
Then in 2026, SPP has a shortage of capacity and energy.  The capacity deficit reaches approximately 
the same 33 MW level by the end of the study period.  Either an intermediate resource or a 
combination of peaking and intermediate resources could meet the energy need. 
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In MISO, there is adequate capacity and energy available from currently contracted resources to 
meet the projected load with reserve margin and transmission losses throughout the study period.  
No additional resources are required in this region. 

 
Figure X-10 
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XI. Transmission 
MEAN is a transmission-dependent utility and receives transmission services provided by SPP, MISO and 
multiple transmission providers in the Western Interconnection.  Transmission costs include network 
integration transmission service and point-to-point transmission service.  Transmission costs also include 
the impact of auction revenue rights and transmission congestion rights in SPP and auction revenue rights 
and financial transmission rights in MISO.  These financial instruments were primarily designed to allow 
firm transmission customers the opportunity to offset price differences due to transmission congestion 
costs between resources and loads. 

MEAN has also contracted to collect payments for transmission service purchased on behalf of certain 
Participants and remits these payments to the respective providers.  Since MEAN is only acting as an agent, 
these amounts are not reflected as revenue or expense in MEAN’s financial statements.   

A. SPP and MISO 

SPP and MISO each have integrated, regional electrical transmission systems and facilitate a 
regional wholesale marketplace.  Network and point-to-point transmission service agreements 
provide MEAN with sufficient access to transmission facilities to deliver energy to the MEAN 
Participants, to participate in the SPP and MISO energy markets and to sell excess generation and 
purchase replacement energy when generation is not available or it is economically beneficial.  
These MISO and SPP agreements are valid as long as MEAN continues to be the power supplier for 
the loads in the MISO or SPP market, as applicable.  MEAN utilizes a Transmission Agreement for 
Point to Point service on NPPD’s transmission system that goes between SPP and MISO.  This allows 
MEAN to take advantage of price differentials between the markets to serve load at the better price.  
MEAN also has a 50 MW Point to Point transmission path from MISO to SPP, which is now used to 
transfer 40 MW of participant owned generation capacity from Indianola Municipal Utilities and 
Waverly Utilities contracted under the Generation Agent Arrangement.   

MEAN has experienced significant increases in transmission costs since it began participating in the 
EIS market, which transitioned into SPP’s IM in 2014.  Such increased transmission costs are the 
result of transmission congestion caused by the increased dispatch of generation resources in newly 
integrated balancing areas, which raises the price to serve load, and increased transmission 
expansion in response to congestion.  The increased costs are exacerbated by the fact that MEAN, 
as a transmission dependent utility, does not receive revenues from transmission expansion 
projects that transmission owners (“TOs”) receive which offset the higher costs. 

B. Black Hills Common Use System 

MEAN has several agreements with Black Hills Power which provide for firm point-to-point 
transmission service and non-firm point-to-point transmission service for use in making deliveries 
to Participant loads, resource deliveries to adjacent transmission networks as well as energy sales 
to other regional utilities.  The agreements have varying expiration dates, and have rollover 
provisions to optimize future resource arrangements. 

C. WAPA-RMR 

WAPA-RMR provides network integration transmission service to Participants connected to the 
WAPA-RMR transmission system under Contract Number 08-RMR-1811.  WAPA-RMR provides this 
service to MEAN under a transmission tariff that is not subject to FERC jurisdiction.  The NITSA 
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provides rights across the DC tie to serve Participants in the west with lower priced energy in the 
east and vice versa.  MEAN’s PTP transmission service agreement with WAPA-RMR permits 
electricity produced from the resources of Black Hills and Laramie River Station to be moved to the 
transmission networks of other providers.  The agreement continues through December 31, 2018. 

D. Other 

MEAN owns proportionate transmission rights in the transmission facilities associated with the 
Laramie River Station, WSEC 4, and WEC2 pursuant to the Laramie River Agreements, WSEC 4 
Agreements, and the WEC2 Agreement, respectively. 
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XII. Phase I Supply Side Resource Evaluation 
A. Phase I Supply Side Evaluation Objectives 

Phase I is a preliminary evaluation undertaken with the goal of examining a comprehensive list of 
supply side options and focusing this list down to fewer qualified options that prove to be feasible 
potential additions to the MEAN portfolio.  The Phase I evaluation is in large part qualitative and 
based on simplified metrics.  A more in-depth economic analysis is reserved for the qualified options 
in Phase II. 

B. Phase I Supply Side Evaluation Process 

Phase I begins with the identification of the full list of all supply side options to be considered.  These 
include fossil-fueled resources, non-emitting resources, and storage resources.   

A list of criteria on which these options will be evaluated is weighted by the MEAN participants as a 
way to determine the collective priorities.  Each of the options is given a score for each criteria, and 
the score is weighted according to the ranking received from the participants.   

The weighted scores are compared to arrive at the qualified options that will be the subject of the 
detailed economic analysis in Phase II. 

C. Supply Side Options 

Figure XII-1 displays the complete list followed by a simple description of the supply side options 
included in the Phase I evaluation for MEAN’s future resource needs. 

 
Figure XII-1 

Supply-Side Resource Options
New Coal Plant*

New Coal IGCC Plant*
Natural Gas Combustion Turbine

Natural Gas Combined Cycle*
Co-Fire (new or retrofit)

Nuclear
Geothermal

Biomass (100%)
Landfill Gas/ MSW

Hydropower
Wind

Utility/Community Solar
Battery Storage

Compressed Air Storage
Pumped Hydropower

*with and without CCS
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1. New Coal Plant  
This option includes capacity and/or energy produced by a new pulverized coal (“PC”) 
plant with SO2 and NOx controls to meet with all current environmental and emissions 
regulations.  The assumed unit is 650 MW in nameplate capacity with a heat rate of 8.78 
MMBtu/MWh.  MEAN would contract for either an ownership stake in the plant or a 
Purchased Power Agreement for capacity and energy.  This option was considered with 
and without carbon capture and sequestration (“CCS”) equipment.  Coal plants typically 
operate as a baseload resource at capacity factors of 60-85%.   

2. New Coal IGCC Plant 
This option calls for generation from a new integrated gasification combined cycle 
(“IGCC”) coal plant wherein coal as the fuel source is gasified and then fed into a gas 
turbine in a combined cycle plant configuration.  This plant would be equipped with SO2 
and NOx controls to comply with all current and anticipated environmental and emissions 
regulations.  The assumed unit has a heat rate of 8.37 MMBtu/MWh.  MEAN would 
contract for either an ownership stake in the plant or a Purchased Power Agreement for 
capacity and energy.  This option was considered with and without carbon capture and 
sequestration (“CCS”) equipment.  As with a traditional PC coal plant, capacity factor is 
expected to be 60-85% with baseload operation. 

3. Natural Gas Combustion Turbine 
This option describes a simple cycle combustion turbine fueled by natural gas.  NGCT 
plants are available as conventional or advanced technologies.  For the purposes of this 
evaluation, the average value was used.  Various configurations and turbine classes are 
available. The heat rate of CT units is assumed for this analysis at 10.0 MMBtu/MWh.  
NGCT plants can be operated as peaking units with capacity factors expected around the 
5% range, or as intermediate units with capacity factors around 48-50%.  Again, this 
option could be contracted as an ownership portion or a power purchase.   Natural gas 
resources are highly flexible resources, enabling them to respond to changes in supply 
from intermittent resources. 

4. Natural Gas Combined Cycle 
This option includes power generation from a natural gas fueled combined cycle unit 
where the combination of a gas turbine and a steam turbine can produce up to 50% more 
electricity than a simple cycle plant.  The waste heat from the combustion turbine is used 
in a heat recovery steam generator to create steam which is fed into a steam turbine to 
produce a second energy stream.  The heat rate of a combined cycle unit is 6.69 
MMBtu/MWh.  As the combined cycle is the most economic natural gas plant 
configuration, it is typically operated as an intermediate or baseload resource.  Capacity 
factors can run from 48 to 87%.  The NGCC option was considered with and without a CCS 
system.  Natural gas resources are highly flexible resources, enabling them to respond to 
changes in supply from intermittent resources. 

5. Co-Fire (New or Retrofit) 
This option contemplates a new or existing plant that co-fires on coal and biomass.  Using 
biomass as a partial substitute for coal has little impact on boiler efficiency, but has 
significant environmental advantages and offers opportunities for financial savings and 
local benefits, depending on location.  Retrofitting an existing coal boiler to burn biomass 
typically has a lower capital cost than construction of a new dedicated biomass-fired plant. 
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The average heat rate of a new co-fired plant burning 10-15% biomass is 9.88 
MMBtu/MWh, and that of a retro-fitted unit is 10.74 MMBtu/MWh.  The average capacity 
factor is 52%.   

6. Nuclear 
The nuclear option used in this analysis includes a typical advanced nuclear fission-
powered plant equipped with the requisite auxiliary systems.  Nuclear plants generate 
electricity similar to other plants, except that the steam is created by the heat produced 
in the nuclear reaction.  Average heat rate for a nuclear power plant is 10.48 
MMBtu/MWh.  Nuclear plants operate as baseload resources, and for this analysis a 
capacity factor of 92% was used.  This option offers certain benefits as a non-emitting 
resource.  

7. Geothermal 
The geothermal option presents two different technologies for generating renewable 
energy using heat extracted from below the earth’s surface. Hydrothermal geothermal 
plants are a mature technology that injects fluid into naturally occurring reservoirs to 
create steam to power a turbine. Enhanced Geothermal Systems (“EGS”) artificially 
produce these conditions by fracturing hot rock below the surface for injection and 
extraction of fluid.  For each of these plant types, two energy conversion processes are 
common: binary (using a heat exchanger to transfer geothermal energy to the steam 
turbine generator) and flash (creating steam directly from the geothermal fluid through a 
change in pressure).  This analysis includes hydrothermal binary and near field EGS plant 
configurations.  Both of these options operate at an average 80% capacity factor. 

8. Biomass (100%) 
Biomass plants are similar to coal plants with the exception of the feedstock.  This option 
includes a dedicated plant burning 100% biomass.  The cost and operation of a biomass 
plant are largely location dependent due to variations in fuel supply.  The average capacity 
factor of a dedicated biomass plant is 52%.  The typical heat rate is 13.5 MMBtu/MWh.  
Biomass plants have a lower emissions rate than coal plants and can also offer a local 
benefit if nearby feedstock supply is abundant.    

9. Landfill Gas 
Landfill gas (“LFG”) is a natural byproduct of the decomposition of organic materials in 
landfills.  LFG is approximately 50% methane and 50% carbon dioxide, with a small 
amount of other organic compounds.  LFG plants capture and convert this naturally 
occurring gas to be burned in internal combustion engines, turbines, microturbines, or 
fuel cells to generate electricity.  Preventing the escape of methane into the atmosphere 
is a notable environmental benefit as methane is a more potent greenhouse gas than CO2.  
LFG plants run at a high capacity factor, averaging 70.2%.  The expected heat rate is 7.9 
MMBtu/MWh. 

10. Municipal Solid Waste 
Municipal Solid Waste (“MSW”) contains biomass, non-biomass combustible materials, 
and noncombustible materials.  The fuel can be utilized in two forms.  Mass burn 
technology, the most common MSW-to-electricity technology, involves the combustion 
of unprocessed or minimally processed refuse.  Refuse-derived fuel (“RDF”) typically 
consists of pelletized or fluff MSW produced by a resource recovery operation, which 
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removes non-combustible materials.  As the MSW is incinerated, heat from the 
combustion process is used to generate steam, which is then routed to a steam turbine-
generator for power generation.  MSW has relatively high carbon emissions factors, but 
is generally considered a renewable fuel.  A typical MSW plant will run at capacity factors 
around 68-70%. 

11. Hydropower 
New hydropower resources can be originated either by powering non-powered dams 
(“NPD”) or by construction of a new dam via new stream-reach development (“NSD”).  
These plant types are further defined based on the head and capacity at the specific 
location.  This analysis aimed to be conservative and used values for low head, low 
capacity units.  For the NPD units, a capacity factor of 62% was input, and for the NSD 
units, a capacity factor of 66% was input.  In reality, the capacity factor is a function of 
actual operation required to meet reservoir management needs using the plant’s dispatch 
capability. 

12. Wind 
MEAN’s service territory is a favorable area for wind resources.  Recent years have seen 
an increase in development of large wind farms across Iowa, Nebraska, Colorado, and 
Wyoming.  Wind resources have a financial benefit in that they qualify for the Production 
Tax Credit (“PTC”), receiving a tax credit for each MWh produced.  For projects initiated 
in 2016, the credit is $23/MWh.  This amount decreases by 20% each year.  As experience 
with wind power and wind turbine installation grows, equipment pricing and installation 
costs continue to decrease.  This is a favorable condition, especially as consideration of 
the PTC end dates starts to impact PPA pricing.  In line with recent wind farm operation 
in the area, the analysis uses a 45.8% capacity factor. 

13. Utility or Community Solar 
This option investigates a utility-scale photovoltaic solar installation owned by MEAN or 
a participant community.  In fact, discussions among participants have even introduced 
the concept of several communities jointly owning such an asset.  The first quarter of 
2017 was the sixth straight quarter in which more than two gigawatts of solar 
photovoltaics and more than one gigawatt of utility-scale PV was installed.  Similar to 
wind resources, as the rate of adoption increases, material and installation costs continue 
to fall to new lows.  2017 has seen utility-scale system prices drop below the $1 per watt 
barrier for the first time.  In addition to a decrease in capital costs, the Investment Tax 
Credit (“ITC”) offers a further savings benefit.  While not as ideal as the southwest regions, 
the solar irradiance in the MEAN footprint is at an acceptable level for solar installations.  
A capacity factor of 20% was used in the calculations for a solar resource.  The 
representative resource is a single axis tracking solar system. 

14. Battery Storage 
A battery storage system is integrated with a generation source to act as a sink for the 
electricity when it is not required for load and a source of that same electricity when load 
levels increase.  In this way, battery storage can increase the value of an intermittent 
resource by dispatching energy to match the timing of the load.  There are various battery 
technologies available for this application, including but not limited to: lead-acid, lithium-
ion, sodium-sulfur, nickel-cadmium, sodium-nickel-chloride, and flow batteries.  However, 
the most mature and commonly installed technology for utility-scale storage is the lithium 
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ion battery.  Lithium-ion battery systems have high efficiency and are very flexible, with 
varying discharge times available.  Although energy density and performance 
characteristics can vary widely among the different technologies, this analysis refers to 
lithium-ion batteries specific to a renewable integration application.  Although lithium-
ion batteries currently have a high capital cost, costs are expected to trend downward in 
the future due to an increase in manufacturing volume, design improvements, and 
chemistry improvements.  

15. Compressed Air Storage 
The compressed air energy storage (“CAES”) option is another method by which electricity 
can be created during off-peak hours and dispatched during peak hours.  Off-peak 
electricity is used to compress the air and store it in either an underground or above-
ground structure.  Then during peak load, the compressed air is mixed with natural gas, 
burned and expanded in a modified gas turbine. Typical caverns, aquifers, or abandoned 
mines are used for underground storage.  CAES systems have the opportunity for large 
capacity, but have historically suffered from low round-trip efficiency and geographic 
limitations.  However, recent innovations are increasing the available efficiency of 
advanced systems.  Heat rates for the latest generation of CAES systems are 
approximately 4.0 MMBtu/MWh.  It is assumed that emissions control technology is 
utilized for the turbine to comply with current regulations. 

16. Pumped Hydropower 
The pumped hydropower energy storage (“PHES”) option represents a mature technology 
that is widely used throughout the US and the world.  In fact, PHES power plants 
constitute almost 99% of installed electrical storage capacity across the globe.  
Conventional pumped hydro storage systems use two water reservoirs at different 
elevations.  The system is charged during off-peak hours by pumping water from the 
lower to the upper reservoir. When loads are sufficiently high, the energy is discharged 
by releasing water from the upper to the lower reservoir, powering a turbine and 
generator.  There are different options for the upper and lower reservoirs, which can take 
advantage of local geography.  Discharge times can be from hours to days. The efficiency 
of PHES plants is in the range of 70 % to 85 %.  Once constructed, PHES systems enjoy a 
very long service life.  However, opportunities are dependent on location. 

17. Thermal Storage 
Thermal Energy Storage (“TES”) systems are yet another method by which energy 
demand is shifted from peak hours to off-peak hours.  TES systems store thermal energy 
for peak demand dispatch by heating or cooling a storage medium for use in heating or 
cooling applications or power generation.  Available technologies include sensible heat 
storage, latent heat storage, and thermo-chemical storage.  Sensible heat storage stores 
energy through a temperature change of the storage medium and are applicable to 
domestic systems, district heating, and industrial needs.  Since these applications are 
directed to end-use customers, MEAN is unable to administer such options.  Latent heat 
storage stores energy through a phase change of the storage medium.  Examples include 
molten salts in concentrated solar plants.  Thermo-chemical storage uses chemical 
reactions to store and release thermal energy.  Examples include adsorption processes 
and desiccant cooling.  Most latent heat and thermo-chemical storage applications are in 
the development or demonstration phase and are high in cost, and are therefore unlikely 
to be pursued by MEAN.   
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D. Criteria 

The goal of Phase I was to narrow the complete list of supply side options to a list of qualified options 
that represent the most feasible supply side resources for MEAN.  To select the qualified options, 
appropriate criteria had to be determined.  To this end, MEAN conducted an online survey wherein 
the participants were asked to rank the following criteria in terms of importance in resource 
selection: 

• Cost:  This includes the total cost of energy.  In an ownership scenario, this is inclusive of 
fuel costs, fixed O&M costs, variable O&M costs, and capital cost recovery.  In a PPA 
scenario, this includes the contracted price of energy.  Transmission costs would also be 
added if applicable. 

• Fuel Diversity:  Fuel diversity of MEAN’s resource mix is primarily determined using 
nameplate capacity, but the percentage of energy provided by each fuel will also be 
assessed. 

• Flexibility/Dispatchability/Market Risk:  This factor considers whether a resource is 
dispatchable (i.e., coal or natural gas) or intermittent (i.e., wind or solar) and whether the 
resource output can be reduced to a minimum level that allows response to market 
conditions.  A resource’s dispatchability is also a measure of its reliability. 

• Emissions/Environmental Impact:  Measures the resource emissions of NOx, SO2, CO2, and 
Mercury.   Water consumption will also be considered. 

• Renewable Fuel:  Preference for renewable resources over those using fossil fuels. 

• Local Benefit:  Locating a resource in or near a participant community to allow for economic 
development opportunities and/or localized environmental benefits. 

• PPA vs. Ownership:  Evaluates the impact on MEAN’s long-term debt position and resource 
mix dependent upon whether a resource is acquired in an ownership stake as opposed to a 
power purchase. 

• Environmental Policy Risk:  Evaluates whether a resource is vulnerable to increased 
regulation (and possibly additional costs) as a result of future environmental policy. 

The results of the survey indicated that the participants’ most important criteria in resource 
selection is cost.  With a score of 4.77 out of 5, Cost was the most highly rated criteria.  This was 
followed by Local Benefit with a score of 4.02 and Flexibility/Dispatchability with a score of 3.92.  
The lowest priorities were PPA vs. Ownership and Renewable Fuel.  The complete results are shown 
in Figure XII-2. 
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Figure XII-2 

E. Input Data 

Each of the supply side options was scored on each of the criteria using a variety of metrics obtained 
from the U.S. Energy Information Administration (“EIA”), the National Renewable Energy Laboratory 
(“NREL”), the Department of Energy (“DOE”), the Electric Power Research Institute (“EPRI”), and 
other publicly available studies.  Specific data used as the scoring values for the Phase I evaluation 
is shown graphically in Appendix B.  

F. Evaluation 

The chart in Figure XII-3 shows the total combined weighted score for each of the supply side 
options.  The individual components of the score are color coded by criteria as described above.   
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Figure XII-3 

G. Qualified Options 

1. Evaluation 
The Phase I evaluation resulted in final combined weighted scores for each of the supply 
side options defined at the beginning of the process.  Because the criteria were weighted 
according to the participants’ survey, the scores reflect the options most likely to achieve 
the priorities of the participants.  As highlighted in Figure XII-4, the top scoring options 
were: 

• Utility/Community Solar 

• Wind 

• Battery Storage 

• Natural Gas Combined Cycle 

• Landfill Gas/Municipal Solid Waste 
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Figure XII-4 

2. Public Participation 
In discussions at the Power Supply Committee Workshop held in April 2017, participants 
suggested adding to the qualified options determined by the Phase I evaluation.   

Participant Owned Generation:  Several workshop attendees favorably discussed the 
option of allowing participants to install new behind-the-meter generation to their 
community fleet and add these units to MEAN’s portfolio through the same contract by 
which MEAN leases existing generation.  This is an option that would supply capacity and 
peaking energy while at the same time provide a benefit to a participant community.  
MEAN would intend to release a Request for Proposals to participants wherein the unit 
parameters are specified to allow MEAN to control the resource mix and enhance the 
performance of the participant owned generation fleet. 

Extension of PPAs:  MEAN is party to several Power Purchase Agreements that are 
scheduled to expire during the study period.  Market dynamics may present an 
environment in which MEAN can negotiate an extension of these contracts favorable in 
terms of pricing and operating strategy.  Contracts considered were the NPPD Multi-Unit 
Participation Agreement (GGS 1 and 2 and Cooper Nuclear Station), the Black Hills PPA 
(Wygen III and Neil Simpson 2), and the NPPD Wind PPAs.  The Black Hills PPA was 
discounted for the lack of flexibility and dispatchability.  The NPPD wind contracts were 
excluded as the assets are expected to be at or near the end of their useful service life 
when the contracts expire. 
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Extension of Generation Agent Arrangements:  In January 2005, the MEAN Board placed 
a moratorium on participant owned generation, disallowing any generating unit additions 
to the committed facilities fleet.  When Indianola Municipal Utilities and Waverly Utilities 
joined MEAN, they operated in their communities significant generating assets that they 
wished to lease to MEAN.  The Board agreed to lift the moratorium to lease 15 MW from 
each participant under the existing ERPA contract.  In addition, MEAN entered in to the 
Generation Agent Arrangements with each participant whereby the capacity payment 
due each town would be based on the total owned capacity less the capacity leased under 
the ERPA at a rate reflective of the annual MISO Capacity Auction price.  This agreement 
includes a total of approximately 47 MW.  The contract term extends through the MISO 
Planning year 2017-18.  Of the total behind-the-meter generation of IMU and WU, 40 MW 
is exported from MISO to SPP.  Extension of these contracts would provide SPP with the 
additional capacity needed in future years. 

Creative Energy Solutions:  MEAN has entered into discussions with Creative Energy 
Solutions to purchase the energy generated at CES’s planned pyrolysis plant in Colorado.  
The pyrolysis facility would utilize municipal solid waste and waste tires to produce a 
synthetic gas, which would then be used to generate electricity via combustion turbines.  
The pyrolysis equipment processes the feedstock at high temperatures in the absence of 
oxygen to reduce emissions.  This plant would be a 22 MW baseload renewable resource 
expected to come online sometime in 2019.  However, in MEAN’s west region load and 
balance projection, no capacity or energy is needed until the year 2025.  MEAN has been 
working with CES to solicit interest from other utilities to purchase the plant’s output until 
such time that MEAN’s load would require it.  The Phase II analysis will include an option 
for a PPA with CES with an effective date coinciding with MEAN’s capacity and energy 
needs in the west. 

Battery Storage:  Internal MEAN discussions and participant conversations at the April 
2017 workshop and the May 2017 Board and Committee Meetings revealed an aversion 
to the serious consideration of battery storage as a resource option.  The deployment of 
battery storage integrated with renewable resources is a relatively new application with 
few demonstrations of established and proven installations.  MEAN’s participants have 
little appetite for the risk inherent to this option.  Therefore, battery storage will not be 
included in the Phase II analysis. 
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XIII. Demand Side Evaluation 
A. Demand Side Evaluation Process 

Just as new a supply side resource can be added to MEAN’s portfolio to supply additional energy to 
meet the demands of the end-user, conversely end-user demand can be decreased to require less 
energy to be generated by supply side resources.  Demand side management (“DSM”) programs can 
be utilized to reduce peak demand and thereby eliminate or delay the need for future capacity 
additions.  Alternately, DSM measures can be designed to lower energy consumption to decrease 
the energy generation required by existing and future resources.  Since MEAN’s load and resource 
balance shows a future deficit in terms of both capacity and energy, both types of DSM are viable 
solutions.  

In an attempt to minimize the required supply side resources to meet MEAN’s total obligation, a 
demand side resource evaluation was performed to determine the value of proposed DSM 
programs. 

B. Demand Side Options 

In addition to the established DSM programs that MEAN plans to continue as described in Section 
VII, a list of potential future programs was compiled for evaluation.  The total list for the initial 
investigation included: 

• Energy Efficiency Education 

• Commercial/Irrigation Interruptible Service 

• Street Lighting Upgrades 

• Commercial Lighting Upgrades 

• Commercial Appliance Rebates 

• Residential Appliance Rebates 

• Commercial/Industrial Direct Load Control 

• Residential Direct Load Control (Air Conditioners, Water Heaters) 

• Commercial High Efficiency HVAC Incentives 

• Residential High Efficiency HVAC Incentives 

C. Market Feasibility 

The first step in the analysis was to determine the market feasibility of the potential programs.  In 
other words, an estimation of the probability that each program would be accepted by the end-user 
market.  In April, MEAN conducted an online survey to ask each community’s Board representative 
to rate the potential implementation of each of the prospective DSM programs.  The results of the 
survey are shown in Figure XIII-1. 
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Figure XIII-1 

The options with the highest scores for market feasibility were:  Street Lighting Upgrades, Energy 
Efficiency Education, and Commercial Lighting Upgrades.  Fortunately, MEAN already has programs 
in place to administer each of these DSM measures.  The survey results show that MEAN’s resources 
are being effectively utilized, and that expansion of these programs should be considered. 

The next highest scoring programs were:  Residential Appliance Rebates, Commercial High Efficiency 
HVAC Incentives, Residential High Efficiency HVAC Incentives, and Commercial Appliance Rebates.  
These were the programs selected for further analysis in the economic feasibility evaluation. 

The lowest scoring options were:  Residential Direct Load Control, Commercial/Industrial Direct 
Load Control, and Commercial/Irrigation Interruptible Rates.  These programs were eliminated from 
further consideration.   

D. Qualified Options 

Based on the results of the Participant survey, the qualified options were broadly categorized as 
Residential and Commercial Appliance Rebates, and Residential and Commercial High Efficiency 
HVAC Incentives.  In order to perform a more accurate analysis, these categories were studied and 
more specific programs defined for the next step in the analysis.   

To respond to customer interest as indicated by recent programs administered by other regional 
utilities and to create programs designed to be useful and effective for a minimum 10-year span, 
the following DSM programs were advanced to the final analysis: 

Residential and Commercial Appliance Rebate Programs:   

• Refrigerator Rebate 
• Freezer Rebate 
• Water Heater Conversion (Gas to Electric) Rebate 
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Residential and Commercial High Efficiency HVAC Incentives: 

• Air Source Heat Pump Conversion Incentive 
• Room Air Conditioner Upgrade Incentive 
• Central Air Conditioner Upgrade Incentive 

E. Economic Feasibility 

1. Benefit/Cost Ratio Tests 
The costs and benefits of the proposed DSM programs will be compared using three 
different calculation methods, all of which are commonly used by utilities for this purpose.  
These three tests consider the costs and benefits of the DSM programs from different 
perspectives.  A calculated ratio greater than 1 indicates benefits that exceed costs. 

• The Utility Cost Test (“UCT”), also called the Program Administrator Cost Test.  
This test measures cost-effectiveness from the viewpoint of MEAN. If MEAN’s 
avoided supply costs exceed the costs incurred by MEAN in administering the 
program and paying the incentives or rebates to the end-use customer, the 
program is a net benefit to MEAN. 

• Participant Cost Test (“PCT”).  This test measures benefits and costs to the end-
use customers participating in DSM programs. The test compares net bill savings, 
considering electric bills and gas bills, against incremental costs of the efficient 
HVAC equipment or appliance, which are calculated to include the incentive or 
rebate received from the utility. If the savings exceed the incremental costs, the 
program provides a positive financial impact to end-use customers. 

• Total Resource Cost Test (“TRC”).  This test examines each program from the 
viewpoint of the entire MEAN system. The TRC test compares the program 
benefits of avoided supply costs against the administration costs to the utility and 
the customer costs of upgrading equipment. The payment of incentives or 
rebates is a net zero as it is a cost to the utility but a benefit to the end-use 
customer.  A passing score on the TRC indicates a decrease in total resource costs, 
benefitting MEAN and the customer. 

The table in Figure XIII-2 summarizes the benefits and costs included in the calculations 
of the ratio.   

TEST BENEFITS COSTS 

Utility Cost Test Utility Avoided Costs • Program Administration Costs 

• Incentives/Rebates Paid 

Participant Cost Test Net Bill Savings • Incremental Cost of Investment  
(Net of Incentive/Rebate) 

Total Resource Cost Test Utility Avoided Costs • Program Administration Costs 

• Incremental Cost of Investment 

Figure XIII-2 
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2. Market Potential 
The first step in quantifying the costs and benefits of the proposed DSM programs is to 
determine the potential market for each program.  MEAN used the 2015 Residential 
Energy Consumption Survey (“RECS”) conducted by the U.S. Energy Information 
Administration, which details the statistics of appliance and HVAC equipment ownership.  
Data is available on the number of owned systems by type, age, efficiency rating, and 
capacity.    

MEAN first tabulated the total percentage of regional customers who owned the 
applicable system or appliance and applied this percentage to the total number of 
residential meters in the MEAN system.  Next, the type and age was considered to 
determine the number of systems likely to be eligible for replacement.  Lastly, an estimate 
of the expected rate of participation was applied to the number of eligible 
systems/meters.   

The table in Figure XIII-3 shows the results of the market potential calculations for each 
program. This total number was distributed evenly over the ten-year assumed span of the 
program. 

 
DSM PROGRAM TOTAL METERS OWNED 

SYSTEMS 
ELIGIBLE 
SYSTEMS 

 
PARTICIPATION 

TOTAL 
POTENTIAL 

Air Source Heat Pump Incentive 78,933 64.02% 28.79% 20% 2,909 

Room Air Conditioner Rebate 78,933 26.14% 18.18% 30% 1,125 

Central Air Conditioner Incentive 78,933 70.83% 35.61% 30% 5,972 

Refrigerator Rebate 78,933 99.24% 11.83% 50% 4,634 

Freezer Rebate 78,933 39.39% 27.88% 30% 2,601 

Water Heater Conversion Incentive 78,933 60.23% 36.74% 30% 5,240 

Figure XIII-3 

3. Energy Efficiency Assumptions 
To estimate the impact of each DSM program in terms of energy savings, MEAN used 
Energy Star Life Cycle Cost Estimate calculation tools (U.S. Department of Energy) and the 
Federal Energy Management Program Energy Cost Calculator for Electric and Gas Water 
Heaters. 

The Air Source Heat Pump program replaces a traditional natural gas forced-air furnace 
and electric air conditioner with an electric air source heat pump.  This replacement 
results in an overall increase in electric energy consumption, as the annual energy used 
by the heat pump system exceeds that saved by the elimination of the conventional air 
conditioner.  This is accompanied by a decrease in natural gas consumption with the 
elimination of the furnace.  Therefore, the impact to MEAN’s system in terms of energy is 
a net negative savings. 
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The Room Air Conditioner program simply replaces a minimum efficiency conventional 
unit with an Energy Star rated unit with higher efficiency. 

The Central Air Conditioner program replaces a minimum efficiency conventional unit 
with an Energy Star rated unit with higher efficiency.  

The Refrigerator program replaces a minimum efficiency standard appliance with an 
Energy Star rated unit with higher efficiency. 

The Freezer program replaces a minimum efficiency standard appliance with an Energy 
Star rated unit with higher efficiency. 

The Water Heater program replaces a natural gas-fired water heater with an electric 
water heater.  This replacement has the effect of an increase in electric energy 
consumption and a decrease in natural gas consumption.  Therefore, the impact to 
MEAN’s system in terms of energy is a net negative savings. 

The calculations are included in Appendix C, and the results are tabulated in Figure XIII-4. 

 
DSM PROGRAM 

ENERGY SAVINGS 
(MWh/year/unit) 

POTENTIAL 
UNITS 

PROGRAM SAVINGS 
(MWh/year) 

Air Source Heat Pump Incentive -8.35 291 -2,430 

Room Air Conditioner Rebate 0.06 113 6.78 

Central Air Conditioner Incentive 0.438 597 261.5 

Refrigerator Rebate 0.101 463 46.8 

Freezer Rebate 0.287 260 74.6 

Water Heater Conversion Incentive -4.75 524 -2,489 

Figure XIII-4 

4. Costs and Savings 
MEAN will incur DSM program costs in two ways.  First, MEAN will require staff time to 
administer the program.  It was assumed in this analysis that one staff member could be 
devoted to administration of all six programs.  However, a pro-rated percentage of the 
staff member’s time and salary would be allocated to individual programs.  MEAN will 
also pay the cost of the incentives or rebates received by the end-use customers.  
Incentive and rebate amounts were projected based on the average offers from regional 
utilities for similar programs. 

From the customer’s perspective, the cost incurred is the incremental cost paid for the 
higher efficiency equipment or appliance as compared to the purchase of a standard unit.  
This data was calculated in the Energy Star Life Cycle Cost calculation tools as shown in 
Appendix C.  This incremental cost must be adjusted to include the incentive or rebate 
received from MEAN for participation. 
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The costs for each program are listed in Figure XIII-5: 

 
DSM PROGRAM 

ADMINISTRATION 
COST ($/year) 

 
INCENTIVE/REBATE 

INCREMENTAL 
CUSTOMER COST 

Air Source Heat Pump Incentive $12,500 $500 $1,000 

Room Air Conditioner Rebate $12,500 $25 $50 

Central Air Conditioner Incentive $12,500 $300 $556 

Refrigerator Rebate $12,500 $30 $70 

Freezer Rebate $12,500 $30 $45 

Water Heater Conversion Incentive $12,500 $150 $200 

Figure XIII-5 

MEAN’s benefit is quantified by its avoided cost.  Every MWh that is not consumed at the 
end-use customer level is a MWh that MEAN does not have to generate or purchase.  
While all of MEAN’s costs are not directly attributable to energy production, and 
therefore not avoided with a decrease in energy consumption, there is a portion of 
MEAN’s costs that is avoided when energy consumption decreases.  This is termed 
MEAN’s “avoided cost.”  MEAN’s current calculated avoided cost rate is $0.22, a value 
that is recalculated with changing system parameters.  In the benefit/cost analysis, this 
cost is escalated at a rate of 2% per year.  

The end-use customer’s benefit is determined by the net energy bill savings.  For the Air 
Source Heat Pump and Water Heater programs, this is the total of the increase in electric 
billing costs and the decrease in natural gas billing costs.  For this analysis, a seasonal and 
regional weighted average of $0.076 per kWh with a 1% annual escalation was used for 
the electric billing rate, and $0.65 per therm with a 2% escalation was used for the gas 
billing rate. 

5. Results 
The costs and benefits as described above were applied to the potential market 
participants for each of the proposed DSM programs.  The costs were escalated and 
summed for a ten-year period.  Finally, a Net Present Value was calculated for the annual 
costs and benefits and this value used to determine the final benefit/cost ratio.  The 
results of the three Benefit/Cost tests are shown in Figure XIII-6.   
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DSM PROGRAM 

UTILITY COST TEST 
(Benefit/Cost) 

PARTICIPANT COST 
TEST (Benefit/Cost) 

TOTAL RESOURCE 
COST TEST 

(Benefit/Cost) 

Air Source Heat Pump Incentive -0.36 -0.11 -0.36 

Room Air Conditioner Rebate 0.01 0.19 0.01 

Central Air Conditioner Incentive 0.03 0.14 0.04 

Refrigerator Rebate 0.04 0.54 0.05 

Freezer Rebate 0.08 1.53 0.10 

Water Heater Conversion Incentive -0.64 -4.03 -1.49 

Figure XIII-6 

As stated initially, only a ratio greater than 1 would indicate that a program is likely to 
result in benefits that outweigh its costs and therefore provide a net positive impact to 
MEAN or the end-use customer, depending on the test.   

The results show two programs that resulted in a negative benefit/cost ratio.  In these 
cases, the benefit was the negative value, meaning there was no net benefit, discounting 
these options.   

In total, only one program had a favorable result, and in only one of the tests.  Therefore, 
none of the potential programs would prove beneficial to MEAN and the end-use 
customer to a point that would compensate for the required costs. 
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XIV. Phase II Analysis and Results 
A. Phase II Supply Side Analysis 

The qualified options from the Phase I supply side evaluation are combined with MEAN’s existing 
contracted resources to create a number of future resource portfolios for study.  Depending on the 
capacity and energy potential of each resource, it is studied as either an independent addition or in 
combination with another resource to provide the capacity and energy required to meet the 
regional load.  The date on which a resource is modeled to begin generation is aligned with the 
timing of the regional resource deficit as defined in Section X “Load and Resource Balance”. 

The Phase II analysis aims to investigate the simulated operation of each of the hypothetical MEAN 
portfolios to calculate the 15-year revenue requirement and thereby determine the least cost 
option.  This option will be integrated with the demand side management measures showing a 
favorable cost/benefit relationship to arrive at recommended short-term and long-term plans.   

B. Impact of DSM Qualified Options 

After conducting a survey of Participants to identify the DSM measures most likely to be 
implemented in the Participant communities and performing a cost/benefit analysis of those 
qualified options, no new programs are recommended for initiation.  The analysis determined that 
all of the proposed new programs would result in a net cost to both the end used customer and to 
MEAN.  Should cost parameters change in the future, particularly natural gas prices or retail electric 
rates, these options should be studied again for consideration. 

However, MEAN’s existing programs and the programs administered by individual Participant 
communities are quite successful and will be maintained into the future.  The effects of these 
programs in decreasing demand and energy consumption have been quantified where possible and 
have already been incorporated into the regional load forecasts.   

C. Studied Portfolios 

The Phase I evaluation determined the following qualified supply side resource options:   

• Natural Gas Combined Cycle 
• Landfill Gas/Municipal Solid Waste 
• Wind 
• Utility/Community Solar 
• Participant Owned Generation 
• Extension of Multi-Unit Participation Agreement (NPPD) 
• Extension of Generation Agent Arrangements 
• Creative Energy Solutions 

As each of these options offers different operational capabilities in terms of capacity factor (the 
relation of energy generation and nameplate capacity), some can provide the capacity and energy 
needs of a region, while others can provide only capacity and others primarily only energy.   The 
qualified options were applied to the resource deficits of each region to create portfolios that would 
offer varying solutions to the needs of each region.  The portfolios are as follows: 
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1. SPP  

Portfolio 1:  Natural Gas Combined Cycle 

MEAN would contract for a partial ownership or a power purchase agreement for 40 MW 
of a natural gas combined cycle plant.  This resource is scheduled to enter MEAN’s 
resource portfolio to coincide with the capacity deficit.  The NGCC plant would be 
operated in SPP’s integrated marketplace, subject to economic dispatch, to provide 
capacity and energy.  This portfolio achieves the goal of diversifying MEAN’s resource 
portfolio in terms of fuel source and provides a high degree of operational flexibility.   

Portfolio 1D:  Identified Natural Gas Combined Cycle 

MEAN has been in communication with the owners of an existing natural gas combined 
cycle plant located in the SPP footprint.  MEAN would contract for a partial ownership or 
a power purchase agreement for 40 MW of this plant.  This resource would be scheduled 
to enter MEAN’s portfolio to coincide with the capacity deficit in SPP.  This plant is 
operated by economic dispatch in the SPP integrated marketplace and would provide 
both capacity and energy to MEAN’s load.  This portfolio allows MEAN to diversify the fuel 
sources of its resource portfolio and achieves the goal of resource flexibility.  

Portfolio 2:  Landfill Gas 

MEAN would contract for a partial ownership or a power purchase agreement for 40 MW 
of one or more landfill gas plants.  The LFG plant would be contracted to enter MEAN’s 
portfolio to fulfill the capacity deficit in SPP.  Landfill gas plants can be operated as must-
run units or can be controlled with limited dispatch flexibility.  The Phase II economic 
model considers the LFG plant dispatched according to marketplace economics to provide 
capacity and energy.  The LFG portfolio increases MEAN’s percentage of renewables in 
SPP in terms of capacity and energy in an attempt to achieve the 20% renewable goal of 
its participants as determined by the April 2017 online survey.  This resource also 
increases the fuel diversity of MEAN’s portfolio. 

Portfolio 3:  Municipal Solid Waste 

This portfolio would add 40 MW of an MSW plant to MEAN’s portfolio via a partial 
ownership contract or a power purchase agreement.  The MSW plant would provide 
capacity and energy to MEAN via economic dispatch in SPP’s integrated marketplace.  The 
resource contract would be scheduled to meet the capacity deficit.  This portfolio 
contributes to the renewable percentage in MEAN’s SPP portfolio, and creates a more 
diversified portfolio with regard to fuel source. 

Portfolio 4:  Wind + Generation Agent Arrangement 

This portfolio would extend the existing Generation Agent Arrangement with IMU and 
WU for participant owned generation in the communities of Waverly and Indianola, Iowa 
and maintain the import of 40 MW of this capacity to the SPP footprint.  The effective 
date of this contract extension would address the capacity deficit in SPP, but contribute 
no energy.  In addition, MEAN would enter into a power purchase agreement for wind 
generation when the first energy deficit occurs in SPP.  This portfolio adds both renewable 
and fossil fuel resources to MEAN’s SPP mix.  Although the wind resource will provide very 
little accredited capacity, in consideration of nameplate capacity, MEAN would achieve 
an overall increase in renewable energy in SPP. 
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Portfolio 5:  Solar + Generation Agent Arrangement 

This portfolio would also extend the existing Generation Agent Arrangement with IMU 
and WU for participant owned generation and maintain the import of 40 MW of this 
capacity to the SPP footprint to prevent the capacity deficit in the near future.  In this 
portfolio, MEAN would enter into a power purchase agreement for utility or community 
owned solar generation to provide for energy needs in SPP.  This portfolio adds both 
renewable and fossil fuel resources to MEAN’s SPP mix.  MEAN can approximately half of 
the solar resources as accredited capacity, and in terms of nameplate capacity, MEAN 
would see an increase in renewable energy in SPP. 

Portfolio 6:  Extend Multi-Unit Participation Agreement + Generation Agent Arrangement 

Portfolio 6 extends two current contracts to meet the future capacity and energy needs 
of MEAN in the SPP footprint.  The Generation Agent Arrangement granting MEAN 40 
MW of capacity of participant owned generation in Waverly and Indianola, is extended 
past its current expiration to provide capacity needed to meet MEAN’s SPP load.  This 
contract is extended only through 2023.  At this point, the Multi-Unit Participation 
Agreement with NPPD that grants MEAN capacity and energy from NPPD’s Cooper 
Nuclear Station and Gerald Gentleman Station, is extended.  This portfolio does not 
improve the SPP resource portfolio in terms of fuel diversity or renewable holdings, 
raising the percentage of capacity and energy from fossil fuel resources.    

Portfolio 7:  Generation Agent Arrangement 

This portfolio again extends the Generation Agent Arrangement for a total of 40 MW of 
participant owned generation from IMU and WU, starting at its termination date and 
extending through the remainder of the 15-year study period.  However, this portfolio 
does not provide any additional energy, relying more on market purchases than other 
portfolios.  This portfolio does not increase MEAN’s fuel diversity or renewable 
percentage in SPP. 

Portfolio 8:  Wind + New Participant Owned Generation 

Portfolio 8 eliminates the projected capacity deficit by increasing the amount of 
participant owned generation leased to MEAN.  This resource would be obtained by the 
issuance of a Request for Proposals to all participants to solicit bids for generation in a 
total capacity of 40 MW to meet MEAN’s total obligation in SPP.  In addition, MEAN would 
enter into a power purchase agreement for wind generation when the energy deficit first 
occurs in SPP.  This portfolio adds both renewable and fossil fuel resources to MEAN’s SPP 
mix.  The wind resource provides little accredited capacity, but when totaling nameplate 
capacity, MEAN would achieve an overall increase in renewable capacity and energy in 
SPP.  

Portfolio 9:  Solar + New Participant Owned Generation 

This portfolio provides for the additional requirement for capacity in SPP using 40 MW of 
added participant owned generation.  This leased capacity is acquired through a Request 
for Proposals submitted to all Participants with the goal of adding generation in a total 
combined capacity to meet the deficit.  To provide the required energy in the later years 
of the study period, MEAN would sign a power purchase agreement for solar generation.  
With this portfolio, MEAN adds renewable and fossil fuel resources.  Although the 
accredited capacity of the solar resource would add only about half of the nameplate 
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capacity to the portfolio, the energy contribution would increase the renewable 
generation in SPP. 

Portfolio 10:  Extend Multi-Unit Participation Agreement + New Participant Owned 
Generation 

Portfolio 10 combines existing and new resources to meet the future capacity and energy 
needs in SPP.  To address the more immediate capacity needs, MEAN will add to its fleet 
of leased participant owned generation via a bid process open to all Participants.  At the 
point where MEAN anticipates an energy shortage, the Multi-Unit Participation 
Agreement with NPPD that grants MEAN capacity and energy from NPPD’s Cooper 
Nuclear Station and Gerald Gentleman Station, is extended.  The exact capacity included 
in the extension will be matched to actual needs.  This portfolio does not improve the SPP 
resource portfolio in terms of fuel diversity or renewable holdings and increases the total 
capacity and energy from fossil fuel resources.    

2. West Region  

Portfolio 1:  Natural Gas Combined Cycle 

MEAN would contract for a partial ownership or a power purchase agreement for 45 MW 
of capacity and energy from a natural gas combined cycle plant.  This resource is 
scheduled to enter MEAN’s resource portfolio to coincide with the capacity deficit.  The 
NGCC plant would not be operated in a market, and therefore not subject to economic 
dispatch.  However, the plant would be dispatched by the operator when local economics 
are favorable.  This portfolio achieves the goal of diversifying MEAN’s resource portfolio 
in terms of fuel source and provides a high degree of operational flexibility.   

Portfolio 2:  Landfill Gas 

This portfolio involves a partial ownership or a power purchase agreement for 45 MW of 
capacity and energy from one or more landfill gas plants.  The LFG plant contract would 
enter MEAN’s portfolio to fulfill the capacity deficit in the west.  A landfill gas plant can 
be operated as a must-run unit or can be dispatched by operators in response to pricing 
and demand conditions.  The Phase II economic model considers the LFG plant dispatched 
according to regional economics to provide capacity and energy.  The LFG portfolio 
increases MEAN’s percentage of renewables in the west in terms of capacity and energy 
and increases the fuel diversity of MEAN’s portfolio. 

Portfolio 3:  Municipal Solid Waste 

Portfolio 3 would add 45 MW of an MSW plant to MEAN’s portfolio via a partial ownership 
contract or a power purchase agreement.  The MSW plant would provide capacity and 
energy to MEAN with a resource contract scheduled to begin at the time of capacity 
deficit in the west.  This portfolio increases the renewable percentage of MEAN’s capacity 
and energy and contributes to the fuel diversity of MEAN’s portfolio. 

Portfolio 4:  Wind + Natural Gas Combined Cycle 

This portfolio adds both renewable and fossil fuel resources to MEAN’s resource mix.  In 
Portfolio 4, MEAN would enter into a power purchase agreement for wind generation 
when the energy and capacity deficit occurs in the west.  Although the wind resource will 
provide very little accredited capacity, in consideration of nameplate capacity, MEAN 



MUNICIPAL ENERGY AGENCY OF NEBRASKA 
 

 
2017 INTEGRATED RESOURCE PLAN  147 

would achieve an overall increase in renewable energy. This portfolio would also add a 
partial ownership or power purchase agreement for 45 MW of capacity and energy from 
a natural gas combined cycle plant to provide for the remainder of the deficit.  The 
effective date of this contract would occur in 2025 when the deficits begin.   

Portfolio 5:  Solar + Natural Gas Combined Cycle 

This portfolio also adds both renewable and fossil fuel resources to MEAN’s west region 
mix.  In this portfolio, MEAN would enter into a power purchase agreement for utility or 
community owned solar generation to provide for energy needs in the west.  MEAN can 
claim approximately half of the solar resources as accredited capacity, but in terms of 
nameplate capacity, MEAN would see an increase in renewables.  This portfolio would 
also include MEAN’s partial ownership or participation in a power purchase agreement 
for 45 MW of capacity and energy produced by a natural gas combined cycle plant.  Both 
resources would be added to the portfolio in 2025 when the west experiences a deficit.   

Portfolio 6:  CES + Natural Gas Combined Cycle 

Portfolio 6 combines the Creative Energy Solutions pyrolysis plant as described in Section 
XII with a natural gas combined cycle plant to provide the required capacity and energy 
to meet the project deficits in the west.  The CES project is expected to be an 
approximately 22 MW facility operating at a high capacity factor.  MEAN would enter into 
a power purchase agreement with CES.  The natural gas combined cycle plant could be 
contracted as a partial ownership or a power purchase agreement and would be planned 
for approximately 23 MW to meet the capacity needs projected in the west.  This portfolio 
would increase MEAN’s renewables and provide fuel diversity. 

Portfolio 7:  Wind + New Participant Owned Generation 

This portfolio provides for the future requirement for capacity in the west by adding 
approximately 45 MW of participant owned generation.  This leased capacity is acquired 
through a bidding process available to all Participants with the goal of adding generation 
in a total combined capacity to meet the deficit.  To provide the required energy in the 
applicable years of the study period, MEAN would sign a power purchase agreement for 
wind generation.  With this portfolio, MEAN adds renewable and fossil fuel resources.  
Although the accredited capacity of the wind resource would be minimal, the nameplate 
capacity and the energy contribution would increase MEAN’s percentage of renewables. 

Portfolio 8:  Solar + New Participant Owned Generation 

This portfolio also adds both renewable and fossil fuel resources to MEAN’s resource mix.  
Portfolio 8 eliminates the projected capacity deficit by increasing the amount of 
participant owned generation leased to MEAN by approximately 45 MW.  This resource 
would be obtained by the issuance of a Request for Proposals to all participants to solicit 
bids for generation in a total capacity to meet MEAN’s total obligation in the west.  In 
addition, MEAN would enter into a power purchase agreement for solar generation to 
provide the required energy.  The solar resource provides about half of nameplate as 
accredited capacity, but in terms of nameplate capacity MEAN would achieve an overall 
increase in renewable resources in the west.  
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Portfolio 9:  CES + New Participant Owned Generation 

Portfolio 9 includes the power purchase agreement with CES for the 22 MW pyrolysis 
plant as described in Section XII.  This resource would add capacity and energy capabilities 
to MEAN’s west portfolio.  To supplement this capacity, MEAN would again contract with 
Participants to lease approximately 23 MW of additional participant owned generation 
for capacity requirements.  MEAN would invite all participants to bid to add generation 
assets to the portfolio.  With this portfolio, MEAN adds renewable capacity and energy 
and increases its fuel diversity in the west. 

D. Hourly Resource Profile 

To study each of the proposed portfolios, the model determines the generation of each resource in 
the portfolio on an hourly basis.  This begins with the hourly resource profile, or hourly available 
capacity. 

Available capacity is determined according to season of year, time of day, planned maintenance, 
forced outage rates, and variable fuel costs.  Availability of existing resources is modeled on 
historical operating data and planned outage schedules.  

For proposed new resources, availability is modeled after similar existing resources, known capacity 
factors, projected planned and forced outage rates, and for intermittent resources, hourly 
generation profiles of similar technologies in similar locations. 

E. Economic System Model 

The Economic System Model used for the portfolio analysis is depicted in Figure XIV-1:  

 

Figure XIV-1 
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The model calculates the deployment of available capacity, as determined by market and unit 
economics, to meet anticipated demand on a least-cost basis.  Due to regional differences, separate 
models were created for SPP and the west. 

Since market conditions and economics change on an hourly basis, each region’s load was calculated 
hour by hour for the entire 15-year time range.  This was accomplished by calculating each town’s 
annual hourly load profile averaged over the last 10 years and applying the hourly profile to the 
forecasted monthly peak demand and energy consumption and finally summing each region’s 
hourly load. 

Hourly market pricing was provided by a third-party consultant.  The pricing provided was specific 
to large regional areas.  Since economic dispatch in market constructs is determined in part by the 
locational marginal pricing, the model needed the individual nodal prices for each MEAN resource 
as well as a load price.  Comparing historical nodal pricing to a historical average regional price on 
an hourly basis created an hourly profile that related the nodal price to the regional price.  This 
profile was then applied to the forward pricing projections for the larger areas.  This calculated 
pricing per hour for the 15-year study period for each resource and the MEAN load node in SPP.  In 
the west, the regional pricing was used. 

For existing resources, current costs of generation were compiled, including fixed operation and 
maintenance costs, variable operation and maintenance costs, fuel costs, and anticipated capital 
investment.  The escalation rates for future pricing were extracted from past billings and contract 
terms.  In addition, actual operating parameters were recorded, such as heat rates and emissions 
factors. 

Similarly, operating parameters and costs were estimated for new resources.  Operating metrics, 
such as capacity factor, emissions data, outage rates, minimum turndown, etc. were collected 
primarily from publicly available data from EIA, NREL, and other DOE sources as well as some 
published studies.  From these same sources, the generating costs of the proposed resources were 
calculated using capital costs, fixed O&M, variable O&M, and fuel costs with a determination of the 
escalation rate of each cost.   

For portfolios that included a specific facility, namely the CES pyrolysis project and an identified 
natural gas plant in the SPP footprint, actual proposed pricing and operating data was provided and 
incorporated into the model calculations. 

The hourly resource profile as described above only determined when each resource was available 
to operate, and in the case of existing and intermittent resources, the typical expected generation 
for each hour.  Resource availability, however, does not guarantee resource operation for 
dispatchable resources.  To account for economic dispatch in the SPP market, the variable operating 
costs of a resource were compared against the nodal locational marginal price on an hourly basis.  
Only when the variable cost was less than the LMP was the resource considered to be in operation.  

Each resource was then categorized according to its operating mode – intermittent resources, must-
run resources, WAPA allocations, resources with minimum operating levels, and dispatchable 
resources.  All resources were dispatched into the model against the hourly load according to 
operating mode.  This resulted in a tabulation of the hourly generation, the hourly cost of generation, 
the hourly revenue from market sales, and the hourly cost of load (in SPP).   

All costs and revenues were summed on an hourly basis, then combined on an annual basis, and 
finally summed for the entire 15-year study period to arrive at the total revenue requirement.  Each 
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portfolio was entered into its regional model, and a total revenue requirement was calculated for 
each portfolio. 

It should be noted that the revenue requirements calculated by the model include only resource-
related costs of the components input into the model.  These values are not intended to represent 
MEAN’s total revenue requirements. 

F. Sensitivity Scenario Analysis 

The model was expanded to include the effects of a number of different scenarios.  As external 
conditions change, generation costs and market costs change.  This alters the economics of each 
portfolio in a different way.  Two very significant factors that affect generation are natural gas prices 
and the potential of a carbon tax.  Changes in natural gas pricing influence the generation level of 
natural gas resources, and as a result will affect the generation of other resources to compensate 
in response to load demand, which in turn affects the pricing of other fuels.  In this way, fuel pricing 
and the overall regional resource mix are interrelated.  In the same way, the imposition of a carbon 
tax will increase the generating cost of some resources, which changes generating levels and fuel 
costs. 

The sensitivity analysis included three levels of natural gas pricing:  low (lower than current 
projections), base (equal to current projections), and high (higher than current projections).  Each 
of these price levels was combined with three possible carbon tax futures: no tax, a medium tax 
rate, and a high tax rate.  Each of these scenarios introduced variations in fuel costs and carbon 
costs into the variable energy cost of each resource, ultimately affecting the final revenue 
requirement of each portfolio.   

The table in Figure XIV-2 displays the scenarios under which the model was simulated.  Each 
portfolio was entered into the model for each sensitivity.   

  
Sensitivity Analysis Scenarios 

  Natural Gas Price 
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Figure XIV-2 
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G. Model Results 

For the model results, Scenario 5, which included the base natural gas pricing and a medium carbon 
tax, was considered the base case.  Other scenarios indicate a variation from the base case 
conditions. 

1. SPP 
The chart in Figure XIV-3 shows the results of the SPP model for all eleven portfolios 
described in Section XIV.C.1. and all nine scenarios tabulated in Figure XIV-2.  The dark 
blue bar represents the base case total revenue requirement for each portfolio.  The light 
blue vertical line shows the positive and negative deviation from the base case, or the 
range from the maximum revenue requirement of the sensitivity scenarios and the 
minimum revenue requirement of the sensitivity scenarios.  This range is termed the 
“scenario variance”.   

 
Figure XIV-3 

The table in Figure XIV-4 illustrates the same data with the values displayed and the 
addition of a metric showing the incremental percentage above the lowest cost portfolio. 
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Figure XIV-4 

The positive variance, or the differential between the maximum scenario revenue 
requirement and the base case revenue requirement, quantifies the risk inherent in each 
portfolio relative to possible changes in fuel pricing and carbon tax levels.  Plotting the 
base case revenue requirement against this variance allows a concurrent view of cost and 
risk for each of the SPP Portfolios.  These metrics are displayed in Figure XIV-5. 

 
Figure XIV-5 
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To get a more distinct picture of the relative positions of the portfolios, Portfolio 3 is 
omitted from the graph in Figure XIV-6. 

 
Figure XIV-6 

The values and graphical results show that Portfolio 1D, the identified natural gas plant, 
has the lowest revenue requirement.  While Portfolio 2, the landfill gas plant, has the 
lowest variance, its base case cost is the highest of all options, and the variance of 
Portfolio 1D is only slightly higher. 

2. West Region 
The chart in Figure XIV-7 shows the results of the west model for all nine portfolios and 
all nine scenarios.  The dark green bar represents the base case total revenue requirement 
for each portfolio.  The light green vertical line shows the positive and negative deviation 
from the base case, or the range from the maximum revenue requirement of the 
sensitivity scenarios and the minimum revenue requirement of the sensitivity scenarios.  
This range is termed the “scenario variance”.   
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Figure XIV-7 

The table in Figure XIV-8 illustrates the same data with the values displayed and the 
addition of a metric showing the incremental percentage above the lowest cost portfolio. 

 

 
Figure XIV-8 

The positive variance, or the differential between the maximum scenario revenue 
requirement and the base case revenue requirement, quantifies the risk inherent in each 
portfolio relative to possible changes in fuel pricing and carbon tax levels.  Plotting the base 
case revenue requirement against this variance allows a concurrent view of cost and risk 
for each of the west Portfolios.  These metrics are displayed in Figure XIV-9. 
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Figure XIV-9 

To get a more distinct picture of the relative positions of the portfolios, Portfolio 3 is 
omitted from the graph in Figure XIV-10. 

 
Figure XIV-10 
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The values and graphical results show that Portfolio 1, the natural gas plant, has the 
lowest revenue requirement, but not significantly lower than Portfolio 4, the wind 
resource and natural gas plant.  While Portfolio 2, the landfill gas plant, has the lowest 
variance, its base case cost is the highest of all options.   
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XV. Environmental Impact 
A. Existing Environmental Considerations 

MEAN is subject to environmental and other regulations, in varying degrees, at federal, state and 
local levels.  These regulations, as well as MEAN’s compliance status, are detailed in Section IV.A. 

As part of a long-term strategy, MEAN has invested in environmental regulation compliant base load 
generating resources expected to provide highly reliable base load generation for the Participants’ 
present and future energy requirements.  Wygen Unit I provides stable base load capacity and 
energy to MEAN from a modern generating station with a state of the art emission control system.  
Upon commercial operation in 2007, WSEC4 enabled MEAN to substantially reduce the market 
purchases of energy required to meet the Participants’ energy requirements.  WEC2 was 
constructed to provide a hedge against market purchases based on marginal generation from high 
natural gas prices occurring at the time of its construction.   

The proliferation of hydraulic fracturing technology has created low natural gas prices, and the 
effects of wind generation offers into the RTO markets have kept WSEC4 and WEC2 at minimum 
generation periodically despite low incremental costs of production.  These units have shown 
flexibility in low priced markets with the ability to turn down to 50% of their full capacity, and the 
ability to offer in for market dispatch after maintenance outage which provides economic relief 
when prices are below the offer price and covers the cost of start-up when the unit is ultimately 
dispatched for generation.   MEAN believes the boiler design for WSEC4 and WEC2 is highly reliable, 
resulting in high operating efficiency and state of the art environmental compliance.  As cost-based 
resources, MEAN believes WSEC4 and WEC2 produce energy at relatively level prices and enhance 
MEAN’s ability to provide long-term price stability to its Participants. 

In addition to these state-of-the-art coal facilities and WAPA allocations, MEAN has acquired 
renewable resources and nuclear capacity.  MEAN has considered the addition of new renewable 
resources as other coal and nuclear agreements expire in the near term.   

MEAN also works with Participants that set local standards to develop solutions.  The City of Aspen, 
Colorado expressed a desire to obtain 100% of its power from renewable resources, and MEAN 
worked with Aspen to develop a solution to achieve this goal in 2015.   

B. Supply Side Resource Options Environmental Impact 

In the Phase I evaluation of supply side options, environmental impact was considered for all options 
as part of the scoring process.  Two categories reflected the consideration of a resource’s current 
and future effects on the environment.  Scoring categories included Emissions/Environmental 
Impact, which calculated and compared the emissions levels for carbon, SO2, NOx, and mercury, 
and Environmental Policy Risk, which estimated the degree to which a resource could be affected 
by the imposition of future environmental regulations.   

In the participant survey, these categories ranked near the middle, and therefore had an average 
weighting in relation to other criteria.  Therefore, the initial round of supply side resource evaluation 
acted to eliminate resource options that resulted in a high level of environmental impact.  
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C. Carbon Cost Scenario Impact 

The inclusion of the carbon tax sensitivity scenarios provides a method by which the impact of 
carbon emissions can be quantified for each portfolio as a whole.  For each level of natural gas 
pricing, the results for the scenarios with no carbon tax can be compared against the results for the 
scenarios with a high carbon tax to show the consequence of high carbon emissions.  The average 
variance resulting from only the carbon tax (holding the natural gas pricing constant) is shown in 
Figures XV-1 and XV-2.   

 
Figure XV-1 

 

 
Figure XV-2 

These results show an expected relation.  Portfolios that include more fossil fueled capacity or more 
market energy purchases see a higher cost impact from a carbon tax.  In this way, higher emitting 
resources are “penalized” in the model with a higher degree of variance.  The effects of carbon 
emissions were included in the variance factor used in the analysis of the final portfolio results.     
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XVI. Conclusions and Recommended Action Plan 
Based on the data and analysis in this IRP report, MEAN has developed conclusions relative to proposed 
demand side solutions and supply side solutions. 

A. Conclusions 

1. MEAN’s Future Resource Needs 
In the SPP service territory, MEAN has a need for capacity in the near term and throughout 
the study period.  The capacity deficit is approximately 35 MW.  The energy deficit does 
not occur until the end of this period. 

In the west region, MEAN has concurrent capacity and energy deficit that occurs in 2025 
and remains relatively constant for the remaining period.  The capacity deficit is 
approximately 45 MW.   

2. Demand Side Management – Conclusions 
New DSM Programs:  The costs and benefits of the proposed new DSM programs were 
compared using three different calculation methods.  These three tests consider the costs 
and benefits of the DSM programs from different perspectives.  A calculated ratio greater 
than 1 indicates that a program is likely to result in benefits that outweigh its costs and 
therefore provide a net positive impact to MEAN or the end-use customer, depending on 
the test.  In total, only one program had a favorable result, but in only one of the three 
tests.  Therefore, none of the potential programs would prove beneficial to MEAN and 
the end-use customer to a point that would compensate for the required costs. 

LED Lighting Upgrade Program:  This program was initiated in FY 2016-17 and was 
successfully implemented throughout MEAN’s system.  The total annual energy savings 
achieved by the program is projected to be 1,131 MWh, and the peak demand savings is 
projected to be 209 kW.  These savings are reflected in the current load forecast. The 
NMPP Services Committee has approved the continuance of the LED Lighting Upgrade 
program through FY 17-18.   

Other existing MEAN DSM programs to be continued include:  Infrared Energy Audits, 
ENERGYsmart Vending Miser Bulk Purchasing Program, Member Exclusive Education 
Sessions, and the energy efficiency education content of Essent Newsletter subscriptions.   

Participant DSM Programs:  The 2016 Participant DSM survey revealed a total of 26 
communities with 42 DSM programs in place.  The non-coincident sum of the demand 
and energy savings from these DSM programs is 15.15 MW and 6,988 MWh, respectively.  
These community programs are expected to be maintained in future years.  MEAN 
repeats the DSM survey on an annual basis to track these programs and the impact on 
MEAN’s demand and load.     

3. Supply Side Resources – Conclusions 
Based on the April 2017 Participant survey, the preferred resource portfolio option should 
consider low cost as a requisite condition.  To reflect this preference, the Phase I 
evaluation highly weighted the capital cost and energy cost of each option.  To further 
investigate the life cycle cost of each proposed resource portfolio, the Phase II economic 
analysis calculated the total revenue requirement related to each portfolio’s resources 
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over the 15-year study period.  The final results clearly indicate the portfolio options with 
the lowest cost. 

In the course of multiple participant meetings and workshop sessions, MEAN received 
feedback from participants that signified an inclination toward resource solutions that 
provide a local benefit or allow for local participation.  In fact, this criterion was also 
scored as the second most important in the participant survey conducted in April 2017.  
Examples of such resources discussed by participants were:  leasing of additional 
participant owned generation and renewable distributed generation, such as community 
solar.  In response, MEAN heavily weighted the Local Benefit score for each of the supply 
side options in the Phase I evaluation.  In addition, resources were added to the proposed 
portfolios in the Phase II economic analysis to provide options with local benefit.  In 
particular, both participant owned generation and community solar were included in the 
analysis.  

Internal feedback from MEAN Operations communicated an appeal for resources that 
allow for operational flexibility.  Due to constantly changing market conditions, the ability 
to schedule the output of a resource in response to changes in load and market price is 
very valuable.  The value of this flexibility often translates into financial value as well, 
which relates to the priority of cost-effectiveness.  As part of the Phase I analysis, 
Flexibility/Dispatchability was ranked as the third most important of the criteria and was 
weighted accordingly in the scoring.  Also, since the economic model used in the Phase II 
analysis included both generating costs and market sale and purchase costs, dispatchable 
resources could operate in response to this differential and either realize financial benefit 
or avoid disadvantaged pricing, whereas non-dispatchable resources did not operate in 
this manner.   

SPP:   

• The proposed portfolio in SPP that best achieved the primary goal of low cost was 
Portfolio 1D, the addition of capacity and energy from an identified natural gas 
combined cycle plant located in the SPP footprint.  This option also provides for 
operational flexibility and fuel diversity, but not local benefit.   

• The second lowest cost option in SPP was Portfolio 7, the extension of the 
Generation Agent Arrangement with IMU and WU for lease of their participant 
owned generation.  This option is low cost and provides local benefit.  Since these 
units are typically not run for energy needs, this option relies on market 
purchases for energy. 

• The next best options in terms of cost were Portfolios 4 and 5, the combination 
of the Generation Agent Arrangement for capacity and the addition of a wind or 
solar resource for energy needs.  These options achieve the low-cost goal, 
increased fuel diversity, and can be configured for local benefit, but do not allow 
operational flexibility. 
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West:   

• The proposed portfolio in the west that best achieved the primary goal of low 
cost was Portfolio 1, the addition of capacity and energy from a natural gas 
combined cycle plant.  This option also provides for operational flexibility and fuel 
diversity, but not local benefit.   

• The next best options in terms of cost were Portfolios 4 and 5, the combination 
of the natural gas combined cycle plant for capacity and energy and the addition 
of a wind or solar resource for additional energy needs.  These options achieve 
the low-cost goal and increased fuel diversity, the wind and solar resources can 
be configured for local benefit, and the natural gas combined cycle plant allows 
for operational flexibility. 

• In response to participant interest in resources with local benefit, MEAN will 
further investigate more economical ways to include the CES project (to be 
located in a participant community) and additional participant owned generation 
into other portfolios.    

B. Proposed Future Resource Portfolios 

1. Committee Recommendation and Board Approval  
Following the presentation of the Phase II Economic Modeling results and the relative 
revenue requirements and cost variance risk of each proposed portfolio, the Power 
Supply Committee discussed the portfolios in light of the conclusions described above.  
Consequently, the Committee recommended to the Board the adoption of the IRP with 
the incorporation of a plan to pursue the following future portfolios by region: 

SPP:   

• Portfolio 1D – Identified Natural Gas Combined Cycle Plant 
• Portfolio 7 – Extension of Generation Agent Arrangement 
• Portfolio 8 – Wind and Participant Owned Generation 
• Portfolio 9 – Solar and Participant Owned Generation 

West: 

• Portfolio 1 – Natural Gas Combined Cycle Plant 
• Portfolio 7 – Wind and Participant Owned Generation 
• Portfolio 8 – Solar and Participant Owned Generation 
• Portfolio 9 – CES and Participant Owned Generation 

The Board unanimously voted to approve the resolution to accept this recommendation 
from the Power Supply Committee. 

C. Recommended Action Plans 

Based on the above conclusions and Board recommendations, MEAN has determined the following 
action plans in relation to demand side management resources and supply side resources in 
response to future projected capacity and energy deficits throughout its service territory. 
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1. Short-Term Recommended Action Plan (0-5 Years) 
MEAN will continue to administer all current DSM programs:  LED Lighting Upgrades, 
Infrared Energy Audits, ENERGYsmart Vending Miser Bulk Purchasing Program, Member 
Exclusive Education Sessions, and the Essent Newsletter subscriptions.  MEAN will revisit 
the proposed new programs upon any significant change in the analysis inputs to 
reevaluate the benefit to cost ratio.  Participants will be encouraged to continue existing 
DSM programs and initiate any new measures welcomed by their communities.  MEAN 
will continue to perform the DSM annual survey and include DSM demand and energy 
savings into the load forecast.  

In SPP, MEAN will pursue one of the low-cost portfolio options to prevent the impending 
capacity shortage.  This would involve the initiation of negotiations with the owners of 
the natural gas combined cycle plant as previously described toward a partial ownership 
or PPA arrangement, discussions with IMU and WU regarding extension of the Generation 
Agent Arrangement, or even investigation into additional existing participant owned 
generation not currently under a lease contract with MEAN that would be available in the 
near term.   

In the west, there is no short term need for supply side resources.  MEAN will gather data 
on potential future resources and maintain a readiness for procurement of new capacity 
and energy when the projected shortage approaches. 

MEAN will continue to monitor actual load for all participant communities and compare 
against the load forecast and against existing capabilities.  Any significant change will 
trigger a revised resource plan to determine required modifications and future actions.   

Throughout MEAN’s footprint, continual efforts will be made to acquire additional load.  
All three served regions have an energy surplus, representing an opportunity for 
additional energy sales without an immediate expense of additional capacity purchase.   

2. Long -Term Recommended Action Plan (5-15 Years) 
MEAN will regularly evaluate the impact and implementation of existing DSM programs.  
Based on the results of the evaluation, MEAN will continue to administer successful 
programs.  MEAN will revisit the proposed new programs on a regular basis to recalculate 
the analysis inputs and reevaluate the benefit to cost ratio.  Programs that receive a 
favorable ratio should be planned for a trial roll-out in interested communities to verify 
projected savings prior to widespread execution.  Participants will be encouraged to 
continue existing DSM programs and initiate any new measures welcomed by their 
communities.   

In SPP, depending on the actions taken to relieve the short-term capacity deficit, MEAN 
will secure a long-term solution for additional capacity and an energy resource for future 
years.  If additional capacity is still required, MEAN will pursue one of the lower cost 
portfolio options.  If not already secured during the short-term action plan, this could 
involve negotiations with the owners of the previously described natural gas combined 
cycle plant in pursuit of a partial ownership or PPA arrangement, discussions with IMU 
and WU regarding extension of the Generation Agent Arrangement, or investigation into 
additional new or existing participant owned generation.  Of course, in future years, 
MEAN would investigate other natural gas combined cycle plants for comparative terms.  
For energy requirements, the natural gas combined cycle plant would offer a solution that 
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could operate at a range of capacity factors, or a wind or solar resource would provide 
low cost energy and increase MEAN’s renewable portfolio.  

In the west, MEAN will search out the lowest cost resources for capacity and energy as 
determined in the analysis.  MEAN will explore opportunities to contract with a natural 
gas combined cycle plant in the region for capacity and energy purchase or a partial 
ownership arrangement.  Concurrently, MEAN will solicit its participants for opportunities 
to lease new or existing participant owned generation.  If terms and costs of this option 
are favorable in comparison to the natural gas plant, MEAN would require a separate 
energy source.  According to the analysis results, MEAN should explore available wind 
and/or solar resources, giving preference to community-based installations.   

MEAN will continue to monitor actual load for all participant communities and compare 
against the load forecast and against existing capabilities.  Any significant change will 
trigger a revised resource plan to determine required modifications and future actions.   

Throughout MEAN’s footprint, continual efforts will be made to acquire additional load 
and extend terminating contracts.  Depending on the load profile in comparison to the 
rest of MEAN’s system load and resource additions made in the short term, there may be 
opportunity to supply energy without additional capacity investment. 
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D. Tracking/Measurement Strategy 

MEAN will employ the following Measurement Strategies to gauge the progress and impacts of the 
Recommended Action Plans described above.   

METRIC MEASUREMENT STRATEGY MEASUREMENT BASELINE 

Load vs. Forecast MEAN will annually compare the actual peak 
demand and energy consumption against the 
forecast values.  Data will be tracked by 
participant, region, and system.  MEAN also 
conducts an annual load survey to aid in this 
measurement. 

• Annual Load Forecast  
• 15-Year Load Forecast 
• Hourly/Monthly Participant Load 

Data 

Load vs. Capability On a semi-annual basis, MEAN is required to 
calculate and present to the Board the upcoming 
peak season Load and Capability balance for 
planning purposes.  MEAN typically presents a 
long-term outlook.  In this way, changes in the 
timing of deficits can be foreseen to prepare via 
resource planning. 

• Annual Load Forecast 
• 15-Year Load Forecast 
• Resource Contracts 
• Hourly Resource Generation Data 
• Current Season Load and Capability 

Report 

DSM Savings/Impact MEAN conducts an annual DSM survey to all 
participants to gather data on the programs 
offered and the expected demand and energy 
savings. Responses will be compared year-to-
year to verify savings.  This is valuable in the 
contemplation of future programs.  MEAN also 
tracks data on its administered Lighting Upgrade 
Program for estimated power savings. 

• Previous Year Hourly Participant 
Load Data – Peak and Energy Usage 

• DSM Survey Responses 
• Energy  Star® Energy Efficiency 

Calculation Tools 

 

Existing Resource 
Performance 

MEAN tracks the operation, performance, and 
cost of its contracted resources.  This is measured 
against expected and contracted values and can 
be used to gauge the cost-effectiveness of future 
resources. 

• Resource Contracts 
• Previous Year Hourly Resource 

Generation Data 
• Resource Invoices 

New Resource Parameters MEAN regularly tracks research on the costs and 
parameters of new resources.  Understanding the 
performance of established and emerging 
technologies and the total generating cost in 
relation to market conditions will prepare MEAN 
for future resource acquisition.  

• Resource Data Used for IRP (EIA, 
NREL, DOE) 

• Market Pricing 

Environmental Regulation MEAN continually monitors environmental 
regulations, paying particular attention to future 
legislation affecting the power supply industry.  
When changes are proposed or adopted, MEAN 
projects the impacts on existing or potential 
future resources. Currently, MEAN is alert for 
changes in the status of the Clean Power Plan and 
power resource tax credits. 

• Status Quo Regulations 
• MEAN’s current compliance status 

Figure XVI-1
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Appendix A – Meeting Presentations  
A. January 2017 Board and Committee Meetings 

POWER SUPPLY COMMITTEE 
 
CALL TO ORDER 
 
Chairman Leroy Frana called the meeting to order at 1:07 p.m. (CT).  Pursuant to Section 84-1412 (8) of 
the Nebraska Open Meetings Act, a current copy of the Open Meetings Act was posted in the meeting 
room and made available to the public.   
 
ROLL CALL 
 
A quorum was declared with ten of the eleven committee members in attendance.    
 
1. Leroy Frana, Nebraska City 
2. James DePue, Wray 
3. Duane Hoffman, Oxford 
4. Bill Moser, Arnold 
5. Wes Olson, Red Cloud 
6. Tom Ourada, Crete 
7. Mike Palmer, Sidney 
8. Chris Rodman, Wall Lake 
9. Jeremy Tarr, Burwell 
10. Randy Woldt, Wisner 
 
Jeff Wells, Voting Ex-Officio 
 
Absent:  Doug Staab, Broken Bow 
 
Others in attendance: Rod Brestel, Gordon Bridges, Barthold Brinkman, Jim Cederburg, Ron Christian, Pat 
Davison, Brock Domeier, Richard Eymann, Mike Ferguson, Tom Goulette, Bill Hinton, Nate James, 
Marlene Johnson, Eric Johnson, Gary Jorn, Mike Kalkwarf, Todd Kielkopf, Bill Leners, Bob Lockmon, 
Lynn Longmore, Brent Nation, Phil Overeynder, John Prettyman, Rick Rigel, Jim Roblyar, Alan Romine, 
Doug Schultz, Jeff Sprock, Rob Stangel, Adam Suppes, and Darrel Wenzel. 
 
NMPP staff: Beth Ackland, Rich Andrysik, Carol Brehm, Tim Cerveny, Shannon Coleman, Chris 
Dibbern, Katrinka Dicke, Bruce Doll, Brad Hans, Kara Hunt, Jamie Johnson, Jill Jones, Kyle Kaldahl, Gen 
Li, Bob Poehling, Joe Rivera, Andrew Ross, Kim Schafers, Armin Sehic, Tim Sutherland, Candy 
Thomazin, and Kevin Wickham. 
 
BOARD OF DIRECTORS 

 
CALL TO ORDER 
 
Chairman Tom Goulette called the meeting to order at 9:03 a.m. (CT).  Pursuant to Section 84-1412(8) of 
the Nebraska Open Meetings Act, a current copy of the Open Meetings Act was posted in the meeting 
room and made available to the public. 
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ROLL CALL 
 
A quorum was declared with 42 of the 54 Directors in attendance.
 

1. Teresa Bartlett – Beaver City 
2. Collin Biesler – Fairbury 
3. Rod Brestel – Callaway 
4. Ron Carpenter – Haxtun 
5. Ron Christian – Aspen 
6. Tammy Cooley – Gering 
7. Alan Coyne – Julesburg 
8. Mike Criss – Chappell 
9. Pat Davison – Imperial 
10. James DePue – Wray 
11. Brock Domeier – Shickley 
12. Rick Eymann – Pierce 
13. Mike Ferguson – Ansley 
14. Tom Goulette – West Point 
15. Dana Harris – Grant (Arrived @ 10:05 a.m.)  
16. Bill Hinton – Kimball 
17. Duane Hoffman – Oxford 
18. Nate James – Morrill 
19. Wayne Kautz – Bridgeport 
20. Jim Kerr – Lyons 
21. Bob Lockmon – Stuart 

22. Joe McNally – Neligh 
23. Robin Millyard – Glenwood Springs 
24. Bill Moser – Arnold 
25. Wes Olson – Red Cloud 
26. Tom Ourada – Crete 
27. Bruce Paeper – Pender 
28. Mike Palmer – Sidney 
29. John Prettyman – Yuma 
30. Chris Rodman – Wall Lake 
31. Alan Romine – Falls City 
32. Doug Schultz – Curtis 
33. Jeffry Sprock – Mitchell 
34. Rob Stangel – Indianola 
35. James Summers – Benkelman 
36. Adam Suppes – Delta 
37. Jeremy Tarr – Burwell 
38. Ed Tvrs – Alliance 
39. Jeff Wells – Fort Morgan 
40. Darrel Wenzel – Waverly 
41. Randy Woldt – Wisner 
42. Dana Youtz – Torrington

Board Members not in attendance: Keith Beck, Fleming; Dan Coolidge, Bayard; Greg Cramer, Wood 
River; Will Dowis, Gunnison; Larry Edgar, Blue Hill; Leroy Frana, Nebraska City; Phil Juillard, 
Basin; Curtis Mitchell, Fountain; Kim Robb, Lyman; Doug Schultz, Broken Bow; Michael Schwabe, 
Breda; and Jon Winkel, Sergeant Bluff. 
 
Others in attendance: Barnas, Quinn; Bown, Scott; Bridges, Gordon; Brinkman, Bart; Burdett, Travis; 
Cederburg, Jim; Classen, Joe; DeLaune, Doug; Exstrum, Brian; Hartwell, Carrie; Johnson, Marlene; Jorn, 
Gary; Kalkwarf, Mike; Kielkopf, Todd; Leners, Bill; Longmore, Lynn; Morehead, Jim; Nation, Brent; 
Overeynder, Phil; Pecena, Vicki; Rigal, Rick; and Roblyer, Jim. 

NMPP staff:  Beth Ackland, Rich Andrysik, Carol Brehm, Tim Cerveny, Shannon Coleman, Chris 
Dibbern, Katrinka Dicke, Brad Hans, Kara Hunt, Jamie Johnson, Jill Jones, Kyle Kaldahl, Bob Poehling, 
Joe Rivera, Andrew Ross, Kim Schafers, Tim Sutherland, Candy Thomazin, and Kevin Wickham.    
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B. April 2017 Power Supply Committee Workshop 
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C. May 2017 Board and Committee Meetings  

POWER SUPPLY COMMITTEE 
 
CALL TO ORDER 
 
Chairman Leroy Frana called the meeting to order at 10:03 a.m. (CT).  Pursuant to Section 84-1412 (8) of 
the Nebraska Open Meetings Act, a current copy of the Open Meetings Act was posted in the meeting 
room and made available to the public.   
 
ROLL CALL 
 
A quorum was declared with eight of the nine committee members in attendance.    
 
1. Leroy Frana, Nebraska City 
2. James DePue, Wray (arrived at 10:34 a.m.) 
3. Duane Hoffman, Oxford 
4. Wes Olson, Red Cloud 
5. Tom Ourada, Crete 
6. Doug Staab, Broken Bow 
7. Jeremy Tarr, Burwell 
8. Randy Woldt, Wisner (arrived at 10:11 a.m.) 
 
Mike Palmer, Voting Ex-Officio 
 
Absent: Chris Rodman 
 
Others in attendance: Rod Brestel, Jim Cederberg, Mike Criss, Pat Davison, Dan Dean, Will Dowis, Tom 
Goulette, Bill Hinton, Nate James, Marlene Johnson, Mike Kalkwarf, Joe Kubala, Bob Lockmon, Lynn 
Longmore, Todd Mahin, Brent Nation, Mike Palmer, Rick Rigel, Jim Roblyer, Alan Romine, Doug 
Schultz, Jeffry Sprock, Rob Stangel, James Summers, Adam Suppes, Lance Terrill, Ed Tvrs, Jeff Wells, 
Darrel Wenzel, and Justin Zweibel. 
 
NMPP staff: Rich Andrysik, David Beard, Carol Brehm, Tim Cerveny, Shannon Coleman, Chris Dibbern, 
Katrinka Dicke, Brad Hans, Kara Hunt, Jill Jones, Sarah Jones, Kyle Kaldahl, Michelle Lepin, Jennifer 
McCoy, Ryan Olsen, Bob Poehling, Kim Schafers, Robin Spady, Tim Sutherland, Candy Thomazin, and 
Kevin Wickham. 

 
BOARD OF DIRECTORS 
 
CALL TO ORDER 

 
Chairman Tom Goulette called the meeting to order at 9:02 a.m. (CT).  Pursuant to Section 84-1412(8) of 
the Nebraska Open Meetings Act, a current copy of the Open Meetings Act was posted in the meeting 
room and made available to the public. 

 
ROLL CALL 
 
A quorum was declared with 35 of the 54 Directors in attendance
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1. Ed Tvrs – Alliance 
2. Mike Ferguson – Ansley 
3. James Summers – Benkelman 
4. Nancy Janssen – Breda 
5. Doug Staab – Broken Bow 
6. Jeremy Tarr – Burwell 
7. Lynn Longmore – Callaway 
8. Mike Criss – Chappell 
9. Tom Ourada – Crete 
10. Doug Schultz – Curtis 
11. Adam Suppes – Delta 
12. Alan Romine – Falls City 
13. Jeff Wells – Fort Morgan 
14. Tammy Cooley – Gering 
15. Robin Millyard – Glenwood Springs 
16. Dana Harris – Grant (Arrived 9:41 a.m.) 
17. Will Dowis – Gunnison 
18. Pat Davison – Imperial 

19. Rob Stangel – Indianola 
20. Bill Hinton – Kimball 
21. Joe Kubala – Lyons 
22. Jeffry Sprock – Mitchell 
23. Nate James – Morrill 
24. Leroy Frana – Nebraska City 
25. Joe McNally – Neligh (Arrived at 9:40 a.m.) 
26. Duane Hoffman – Oxford 
27. Rick Eymann – Pierce 
28. Wes Olson – Red Cloud 
29. Mike Palmer – Sidney 
30. Bob Lockmon – Stuart 
31. Mike Varney – Torrington 
32. Darrel Wenzel – Waverly 
33. Tom Goulette – West Point 
34. Randy Woldt – Wisner 
35. James DePue – Wray

Board Members not in attendance: Beck, Keith; Bielser, Collin; Carpenter, Ron; Coolidge, Dan; Coyne, 
Alan; Cramer, Greg; Domeier, Brock; Edgar, Larry; Hornbacher, Dave; Jorgensen, Grant; Kuckkahn, 
Rick; Lesher, Stacey; Mitchell, Curtis; Moser, Bill; Paeper, Bruce; Prettyman, John, Rodman, Chris; 
Thomas, Allan; and Winkel, Jon. 

Others in attendance: Burdett, Travis; Cederberg, Jim; Classen, Joe; Dean, Dan; Exstrum, Brian; Johnson, 
Marlene; Kalkwarf, Mike; Lent, Andrew; Mahin, Todd; McKain, Wendy; Nation, Brent; Pecena, Vicki; 
Rigel, Rick; Roblyer, Jim; Rundel, John; Terrill, Lance; and Zweibel, Justin. 

NMPP staff:  Beth Ackland, Rich Andrysik, David Beard, Carol Brehm, Tim Cerveny, Shannon Coleman, 
Chris Dibbern, Katrinka Dicke, Brad Hans, Mandy Hansen, Kara Hunt, Jill Jones, Sarah Jones, Michelle 
Lepin, Jennifer McCoy, Ryan Olsen, Bob Poehling, Andrew Ross, Kim Schafers, Robin Spady, Tim 
Sutherland, Candy Thomazin, and Kevin Wickham. 
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D. August 2017 Power Supply Committee Workshop  
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E. August 2017 Board and Committee Meetings  

POWER SUPPLY COMMITTEE 
 
CALL TO ORDER 
 
Chairman Leroy Frana called the meeting to order at 11:08 a.m. (CT).  Pursuant to Section 84-
1412 (8) of the Nebraska Open Meetings Act, a current copy of the Open Meetings Act was 
posted in the meeting room and made available to the public.   
 
ROLL CALL 
 
A quorum was declared with ten of the eleven committee members in attendance.    
 
1. Leroy Frana, Nebraska City 
2. Pat Davison, Imperial 
3. James DePue, Wray 
4. Bill Hinton, Kimball 
5. Duane Hoffman, Oxford 
6. Tom Ourada, Crete 
7. Chris Rodman, Wall Lake (arrived at 11:15 a.m.) 
8. Jeremy Tarr, Burwell 
9. Ed Tvrs, Alliance 
10. Randy Woldt, Wisner  
 
Mike Palmer, Voting Ex-Officio 
 
Absent: Doug Staab 
 
Others in attendance: Rod Brestel, Gordon Bridges, Dan Dean, Chris DesPlanques, Will Dowis, 
Rich Eymann, Tom Goulette, Reece Jensen, Mike Kalkwarf, Wayne Kautz, Joe Kubala, Bob 
Lockmon, Lynn Longmore, Todd Mahin, Margaret Medellin, Brent Nation, Mike Palmer, John 
Prettyman, Rick Rigel, Jim Roblyer, Alan Romine, Doug Schultz, Jeff Sprock, Adam Suppes, 
Jeff Wells, and Darrel Wenzel. 
 
NMPP staff: Rich Andrysik, David Beard, Carol Brehm, Tim Cerveny, Shannon Coleman, Chris 
Dibbern, Katrinka Dicke, Bruce Doll, Brad Hans, Kara Hunt, Jamie Johnson, Jill Jones, Sarah 
Jones, Kyle Kaldahl, Michelle Lepin, Bob Poehling, Joe Rivera, Kim Schafers, Robin Spady, Tim 
Sutherland, Candy Thomazin, and Kevin Wickham 
 

BOARD OF DIRECTORS 
 
CALL TO ORDER 
 
Chairman Tom Goulette called the meeting to order at 9:03 a.m. (CT).  Pursuant to Section 84-
1412(8) of the Nebraska Open Meetings Act, a current copy of the Open Meetings Act was 
posted in the meeting room and made available to the public. 
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ROLL CALL 
 
A quorum was declared with 32 of the 54 Directors in attendance.   

  
1. Brestel, Rob – Callaway 
2. Cooley, Tammy – Gering 
3. Davison, Pat – Imperial 
4. DePue, Wray – Wray 
5. DesPlanques, Chris – Indianola 
6. Dowis, Will – Gunnison 
7. Eymann, Rich – Pierce 
8. Ferguson, Michael – Ansley 
9. Frana, Leroy – Nebraska City 
10. Goulette, Tom – West Point 
11. Hinton, Bill – Kimball 
12. Hoffman, Duane – Oxford 
13. Kautz, Wayne – Bridgeport 
14. Kubala, Joe – Lyons 
15. Lockmon, Bob – Stuart 
16. Mahin, Todd – Red Cloud 

17. McNally, Joe – Neligh 
18. Millyard, Robin – Glenwood Springs 
19. Ourada, Tom – Crete 
20. Palmer, Mike – Sidney 
21. Prettyman, John – Yuma 
22. Rodman, Chris – Wall Lake 
23. Romine, Alan – Falls City 
24. Schultz, Doug – Curtis 
25. Sprock, Jeff – Mitchell 
26. Summers, James – Benkelman 
27. Suppes, Adam – Delta 
28. Tarr, Jeremy – Burwell 
29. Tvrs, Ed – Alliance 
30. Wells, Jeff – Fort Morgan 
31. Wenzel, Darrel – Waverly 
32. Woldt, Randy – Wisner

Absent: Beck, Keith; Bielser, Collin; Carpenter, Ron; Coolidge, Dan; Coyne, Allen; Cramer, Greg; 
Criss, Mike; DeLaune, Doug; Domeier, Brock; Edgar, Larry; Harris, Dana; Hornbacher, Dave; 
Jorgensen, Grant; Lesher, Stacey; Mitchell, Curtis; Paeper, Bruce; Schmidt, Janine; Schwabe, 
Michael; Staab, Doug; Thomas, Allan; Varney, Mike; and Winkel, Jon. 
 
Others in attendance: Travis Burdett, Dan Dean, Brian Exstrum, Gordon Bridges, Reece 
Jensen, Mike Kalkwarf, Todd Kielkopf, Chris Linder, Lynn Longmore, Wendy McKain, Margaret 
Medellin, Brent Nation, Rick Rigel, Jim Roblyer, and John Rundel. 
 
NMPP staff: Rich Andrysik, Carol Brehm, Tim Cerveny, Shannon Coleman, Chris Dibbern, 
Katrinka Dicke, Bruce Doll, Brad Hans, Kara Hunt, Jamie Johnson, Jill Jones, Sarah Jones, Kyle 
Kaldahl, Michelle Lepin, Bob Poehling, Joe Rivera, Andrew Ross, Kim Schafers, Robin Spady, Tim 
Sutherland, Candy Thomazin, and Kevin Wickham. 
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Appendix B – Phase I Supply Side Option Data 
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Appendix C – Demand Side Management Data 
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Appendix D – Board Resolution 
From the minutes 

CONSIDER AND APPROVE 2017 INTEGRATED RESOURCE PLAN | PUBLIC HEARING 

Chairman Goulette reported that as part of the Western Area Power Administration Energy Planning 
and Management Program, under the firm power contract, MEAN is required every 5 years to prepare 
and submit an Integrated Resource Plan (IRP) on behalf of MEAN and its Total Requirements 
Participants. A copy of the proposed draft IRP was previously distributed via email; and was made 
available in the back of the room at its August 17, 2017 meeting; and was available at MEAN’s offices 
in Lincoln, Nebraska as well as at the municipal offices of MEAN’s 61 Total Requirements Participants 
as posted in the Lincoln Journal Star and public posting processes of the Total Requirements 
Participants.  

He further noted that as part of the IRP process, MEAN is also required to allow for public participation 
and accomplishes this by conducting a public hearing. He stated that the public hearing is scheduled 
today (August 17, 2017) in conjunction with the regularly scheduled meeting of the MEAN Board of 
Directors.  

Goulette declared the public hearing to comment on MEAN’s draft IRP open at 9:57 a.m. (CT). 

Shannon Coleman, Supervisor of Resource Planning & Analysis, provided an overview of the MEAN 
IRP draft report. She further noted that comments may be submitted by September 8, 2017 by mail to 
the Municipal Energy Agency of Nebraska, 8377 Glynoaks Drive, Lincoln, Nebraska 68516, or email 
to MEANIRP2017@nmppenergy.org.  Portions of Coleman’s overview addressed the following items: 

1. IRP Requirements  
2. System Load Forecast 
3. System Resources 
4. Load and Resource Balance 
5. Phase I Supply Side Resource Evaluation 
6. Demand Side Evaluation 
7. Phase II Analysis and Results 
8. Conclusions and Recommended Action Plan 
 

Coleman stated that the IRP is due to WAPA on October 15, 2017. 

Public Comments and questions were solicited. There being no questions or comments, the public 
hearing was declared closed at 10:30 a.m. (CT). 

At its August 16, 2017 meeting, the Power Supply Committee recommended that the MEAN Board of 
Directors approve as presented the following portfolios for the Southwest Power Pool (SPP) region and 
the West region: 

• SPP: Portfolio 1D, 7, 8, & 9 
• West: Portfolio 1,7,8 & 9 

 
Staff recommended the MEAN Board of Directors approve the following resolution as presented. 

 

mailto:MEANIRP2017@nmppenergy.org
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Motion:             Jeff Sprock moved to approve the IRP as presented and directed staff to submit the IRP to 
Western Area Power Administration on behalf of the Total Requirements 
Participants.  Mike Palmer seconded the motion, which carried unanimously on roll call 
vote. (Todd Mahin and Jeremy Tarr did not vote).  

MEAN BOARD OF DIRECTORS RESOLUTION   

            WHEREAS, Western Area Power Administration (“WAPA”) requires its customers to prepare and 
submit an Integrated Resource Plan (“IRP”) every five years, and 

            WHEREAS, MEAN has prepared an IRP for submission to WAPA in 2017 to comply with the 
requirements of the WAPA Energy Planning and Management Program for MEAN and its total 
requirements participants. 

            NOW, THEREFORE, BE IT RESOLVED by the MEAN Board of Directors that the Integrated 
Resource Plan is approved as presented, utilizing the following Portfolios for the Southwest Power Pool 
(“SPP”) region and the West region: 

• SPP: Portfolio 1D, 7, 8, & 9 
• West: Portfolio 1,7,8 & 9 

 

            BE IT FURTHER RESOLVED by the MEAN Board of Directors that staff is hereby authorized and 
directed to submit the IRP to WAPA in 2017 on behalf of MEAN and its total requirements participants. 

            BE IT FURTHER RESOLVED by the MEAN Board of Directors that the Board of Directors reserves 
the right to modify the 2017 IRP to take into account changed circumstances and operational and economic 
considerations. 
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