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Request for a Full Analysis of Alternatives  
to SEPTA’s Proposed Gas-Fired Power Project 

 
Updated November 2017 

 
 

350 Philadelphia calls on SEPTA to carry out a comprehensive alternatives analysis to explore a 
full range of options for improving the reliability and resiliency of the power supply for the 
Regional Rail system and for the agency’s other electric rail lines. The agency should conduct this 
study before it makes a long-term commitment to using fossil fuels to generate electricity.  
 
This document includes severals sections: 

I. A brief introduction the “analysis of alternatives” methodology and an explanation of why 
such an analysis is needed here 

 
II. An outline of some of the flaws and limitations in the analyses that SEPTA has conducted 

in relation to the proposed gas plant 
 
III. A detailed list of questions that we believe a comprehensive analysis should consider 

 
IV. Suggestions about institutions that could assist in conducting a full analysis 
 

V. An excerpt from a Government Accountability Office report that provides detailed 
guidelines for conduct an alternatives analysis 

 
Please feel free to contact us with any questions at 350philadelphia@gmail.com or 267-338-3459. 
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I. What Is an Alternatives Analysis? 
The U.S. Government Accountability Office defines an “analysis of alternatives” as “a process 
that is a key first step in capital asset acquisition. The process entails identifying, analyzing, and 
selecting a preferred alternative to best meet the mission need by comparing the operational 
effectiveness, costs, and risks of potential alternatives.” In a recent report , the GAO recommends 1

24 best practices for conducting this type of analysis. The recommendations include: 
 

● defining functional requirements based on mission need 
● conducting the AOA without a predetermined solution 
● including the status-quo alternative 
● conducting an independent review of the entire AOA process 

 
A full list of practices is reproduced below. 
 
Why Is This Needed Here? 
The methods that SEPTA is using to assess the financial, public health, environmental, and social 
justice impacts of the proposed natural gas project are inadequate. The agency has left many key 
questions unaddressed and it has not examined a full range of alternatives. Just as important, we 
do not believe that SEPTA fully defined its needs. 
 
Experts recommend conducting an alternatives analysis before making any major investment. We 
believe that a full analysis is especially important in this situation. The climate crisis is extremely 
urgent, and the Nicetown community is already overburdened with air pollution. If SEPTA 
wishes to consider building any new fossil fuel infrastructure, it must prove that the project is 
absolutely necessary, that the agency has fully examined all alternatives, and that the project will 
not violate environmental justice principles and requirements. 
 
 
  

1  “DOE AND NNSA PROJECT MANAGEMENT: Analysis of Alternatives Could Be Improved by 
Incorporating Best Practices,” published by the U.S. Government Accountability Office, December 11, 
2014. http://www.gao.gov/products/GAO-15-37 
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II. What Kind of Analysis Has SEPTA Done So Far? 
1. NORESCO has conducted an “investment grade financial audit” for the proposed natural 

gas project, designed to verify that the project would save money for SEPTA. 
 

2. SEPTA and NORESCO have estimated that building this plant would reduce greenhouse 
emissions by a particular amount. 

 
3. SEPTA has obtained an “emissions assessment” from Mondre Energy, which examines 

two of the pollutants that the proposed gas plant would release (fine particles and NOx). 
 

4. SEPTA has obtained a renewable energy feasibility assessment for the Midvale complex. 
The report examines possibilities for using solar panels and wind turbines to generate 
electricity at that site and for using batteries to store electricity produced there.  

 
We believe there are major flaws in all of these studies. Moreover, considered collectively, these 
reports are not a substitute for a comprehensive analysis of alternatives.  
 
Limitations of the Investment Grade Audit 
When public agencies like SEPTA consider signing a “Guaranteed Energy Savings Agreement” 
with an energy service company (ESCO) like NORESCO, they are required to carry out an 
“investment grade financial audit.” Those audits, however, are very limited in scope. They only 
compare two scenarios:  
 

1. What would happen to the agency’s energy costs if it carried out this project?  
2. What would happen to the agency’s energy costs if it did nothing? 

 
They do not compare a proposed ESCO project with other alternatives.  
 
NORESCO and SEPTA have only compared cost projections for electricity generated by the 
Midvale gas plant with projections for electricity supplied through the grid from a mixture of 
coal, gas, and nuclear plants. They have not examined cost projections for wind and solar energy 
over 20+ years, in order to: 

● assess possibilities for buying renewable energy through long-term contracts 
● consider how changes in renewable energy costs and technology may affect the price of 

grid-supplied electricity purchased through short-term contracts.  
 
Nor has SEPTA fully explored possibilities for using batteries to provide backup power in the 
coming years, as energy storage technology improves, as costs decline, and as new policies to 
support energy storage are formulated. 
 
In addition, SEPTA does not appear to have fully considered the financial risk that they will incur 
through this project as result of the volatility of natural gas prices. A number of credible analysts 
have projected that natural gas prices will increase considerably more over 20 years than SEPTA 
and NORESCO have assumed, and several analysts have asserted that there is a significant 
potential for short-term price spikes. 
 

3 



 
 
Flaws in SEPTA’s Estimate for Greenhouses Gas Reductions 
SEPTA has asserted that building the gas plant will bring about a 41% reduction in the 
greenhouse emissions that result from producing 68,820 MW/hours of electricity per year for the 
Regional Rail system and from generating heat for the Midvale Bus Depot. We do not believe this 
estimate is accurate, and we believe that the methods used to generate it are incomplete: 
 

1. The method that SEPTA has used to evaluate the impact of the plant assumes that the 
same quantity of emissions from grid-tied power plants will be avoided each year over 20 
years. SEPTA is assuming that building the plant will lead to a significant reduction in the 
combustion of coal at power plants within the PJM grid. It is likely, however, that many 
coal fired power plants will be taken out of service over the next several years regardless 
of what SEPTA does, as a result of environmental policies as well as changes in the cost 
of various forms of energy. Changes in the regional power grid will undercut any 
reduction in greenhouse emissions  

 
2. SEPTA and NORESCO have not examined the impact of methane leaks when comparing 

emissions from the proposed gas plant with emissions from coal-fired power plants.  
 

3. SEPTA has not compared the projections for greenhouse gas emissions from the Nicetown 
plant with emissions that would be associated with renewable energy alternatives. 

 
350 Philly has requested that SEPTA carry out a full “lifecycle analysis” in order to produce a 
more accurate estimate of the potential greenhouse gas impact of the gas project. SEPTA has 
refused to do so. As result, we have produced our own analysis.  
 
Flaws in Mondre Energy’s Assessment of Air Pollution from the Proposed Gas Plant 
SEPTA and Mondre Energy have not conducted a full study about the potential health impact of 
pollutants that the plant will emit, in context of the air pollution already present in the 
neighborhood and the health problems that many residents experience. In addition, the report that 
SEPTA commissioned did not consider the potential emissions of ultrafine particles from the 
plant. Though ultrafine particle pollution is not yet regulated, there is significant evidence that 
ultrafine particles are harmful to human health and are emitted in large quantities by gas-fired 
power plants. SEPTA has refused repeated requests to examine this pollutant. 
 
Flaws in the Renewable Energy Assessment for the Midvale Complex 
This assessment seems to be a useful contribution to the conversation about SEPTA’s energy 
options, though we question several of its assertions. We are especially concerned about a key 
assumption on which the assessment is based and about the way the assessment has been used.  
 
SEPTA officials assert that it is not possible to generate and store the same amount of energy at 
the Midvale complex using solar arrays and batteries as could be generated by a natural gas power 
plant. As a result, they argue, SEPTA has no choice but to build the gas plant.  
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SEPTA’s argument assumes that the agency must immediately gain the ability to generate 8.8 
MW of electricity at the Midvale site for an indefinite amount of time. We do not believe this 
assumption is warranted. SEPTA has not demonstrated that it must be able to generate that 
amount of energy at the particular site they have identified in order to address pressing 
reliability/resiliency challenges.  
 
Concerns about the Use of a Natural Gas Plant for Backup Power  
We note that SEPTA does not appear to have considered factors that may limit the reliability of 
the proposed gas plant. For example, SEPTA plans to purchase gas for the plant using PGW’s 
“Cogeneration Service” rate. According the PGW’s tariff schedule, gas services supplied at that 
rate is interruptible: “Interruptions may occur for economic or operation considerations at any 
time.” SEPTA has not reported on the risk of interruptions in gas service that could occur as a 
result of extreme weather events or other factors, nor has SEPTA reported on measures that the 
authority might take to mitigate those risks. 
 
Power Reliability for SEPTA and Our Region as a Whole 
It is also important to note that SEPTA has not published a plan for addressing the effects of 
power interruptions on the agency’s other electric transit lines, such as the Broad Street Subway 
and the Market Frankford Line. SEPTA is working with Constellation Energy and Viridity to 
build a network of batteries for those two lines, and the agency has asserted that those batteries 
could provide back-up power in case power from the grid is interrupted. The agency has not 
explained how much backup power the batteries could provide, however, or exactly how they 
would be used in response to an interruption of grid power.  
 
If there is an urgent need to build a generator to supply on-site power for the Regional Rail 
system, why has SEPTA not created a detailed plan for SEPTA’s other lines? 
 
We believe that SEPTA’s concern about the impacts of power outages on our transit system 
should prompt a full discussion among a wide range of stakeholders about options for improving 
the reliability and resiliency of our power grid. That discussion should involve local governments, 
regional planning bodies, emergency/disaster response organizations, electrical utilities and 
regulators, renewable energy developers, and a wide array of grassroots organizations.  
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III. Questions SEPTA Should Consider in Its Analysis of Alternatives 
We believe that SEPTA’s analysis of alternatives should address several important questions: 
 

1. How urgent is the need for backup power for the Regional Rail System? When might that 
need become more urgent? (SEPTA officials assert that it is important to secure a source 
of backup power right away, but 350 Philly and allies don’t share that belief.) 

a. SEPTA does not often experience PECO power outages. How many outages have 
taken place over the past ten years?  

b. At what rate can we expect outages to occur over the next 5, 10, or 20 years?  
 

2. What steps are being taken to improve the reliability and resiliency of the regional power 
grid, and/or to improve the reliability of power delivery to SEPTA in particular?  

a. What kinds of investments and policy changes are PECO and the operators of the 
PJM grid making in order to improve the reliability and resiliency of the power 
grid?  

b. What kinds of investments and policy changes are under consideration? 
c. How can SEPTA participate in advocating for the investments and policy changes 

that are needed in order to make our power grid as reliable as possible? 
d. How can SEPTA hold our electrical utility accountable for providing reliable 

power? 
 

3. How much backup power would SEPTA’s Regional Rail system need in order to 
accomplish specific goals? 

a. To enable trains to reach the next station so that passengers can safely disembark 
b. To enable trains to complete their trips (to Center City or to suburban terminals) 
c. To continue running trains for several hours, a full day, or several days without 

power from the electric grid 
 

4. How likely is that SEPTA may need backup power for different amounts of time?  
a. How long might we expect grid outages of different types to last?  
b. How likely is it that SEPTA would experience an extended power outage (as 

opposed to a brief interruption) with no warning? 
c. It appears that SEPTA generally halts train service in advance of storms that are 

expected to make travel very hazardous. Does SEPTA expect to continue that 
practice? 

d. Under what circumstances might SEPTA plan to run trains during or immediately 
after a hurricane or other storm that is likely to cause a long-lasting power 
interruption?  

 
5. How do SEPTA’s goals and plans for addressing power outages fit into larger 

disaster/emergency response plans for the City of Philadelphia and the region? 
a. What transportation services are essential in order to preserve residents’ safety and 

health during and after events that result in power outages? 
b. What transportation services can be safely curtailed during power outages? 
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c. To what extent does PECO prioritize restoring power to SEPTA when widespread 
outages take place? Is it is possible for PECO to allocate more resources to 
restoring power to SEPTA? 

d. What types of planning are the city, the state, PECO, the PUC, and other local 
institutions carrying out in order to prepare for the possibility that power outages 
will become more frequent? 

 
6. In what ways is SEPTA’s power distribution system (including overhead wires and 

substations) vulnerable to extreme weather? 
a. How often is Regional Rail service interrupted by failures in its power network? 
b. What can we expect in the future? 

 
7. What are SEPTA’s assumptions about the reliability of natural  gas service? 

a. Gas service is sometimes disrupted during extreme weather. How often has PGW 
service been disrupted by extreme weather in recent years?  

b. What is the likelihood of future disruptions for that reason? 
 

8. SEPTA plans to purchase natural gas for the CHP plant at PGW’s special “Cogeneration 
Service” rate. Gas service that is purchased at this rate is “interruptible.” Has SEPTA 
evaluated the likelihood of interruptions in gas service as a result of extreme weather 
events (including severe cold snaps) and other factors? How likely is that interruptions in 
gas service from PGW will coincide with interruptions in electricity service from PECO? 

 
a. PGW’s Tariff states that: "Service under this [Cogeneration] rate schedule is 

interruptible, and shall be subordinate to all firm services. Customer is advised of 
their responsibility to maintain capability of satisfying their requirements during 
any period when service is interrupted. Interruptions may occur for economic or 
operation considerations at any time; however, service under this rate schedule will 
be interrupted based upon the price priority of rate schedule LBS, No. 6 fuel oil 
alternate service; the service providing the lowest net contribution to be interrupted 
first." 

 
b. A 2012 article in POWER Magazine reports that: “At the same time as gas 

consumption for both power and non-power uses has grown, the availability of 
interruptible capacity has declined, especially during periods of peak gas demand. 
This leads to more days in which interruptible customers must rely on fuel 
switching or other measures.”  

 
9. What other technologies could SEPTA use in order to meet its needs for back-up power?  

a. What kinds of battery systems or other storage technology could SEPTA deploy?  
b. What technologies are available now? What do we expect to be available in the 

future? 
c. How does SEPTA plan to use batteries to provide back-up power for the Broad 

Street Subway and the Market Frankford El? 
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d. Could deploying batteries along SEPTA’s branch lines help to make the system 
more resilient? Could batteries along the branch lines supplies back-up power for 
trains if the power wires above those lines are damaged? 

e. Could SEPTA install solar panels along the branch lines in order to supply to 
power for its trains (as National Rail in the UK is considering)? What 
resiliency/reliability benefits could that provide? 

 
10. How much might it cost to build battery storage systems to meet some or all of the needs 

defined above in the coming years? When might particular battery investments become 
feasible financially?  

 
a. Prices for batteries and other storage technologies are dropping. What prices can 

we expect one year, three years, five years, or ten years from now? At each of 
those times: 

i. What is a best case (lowest cost) estimate?  
ii. What is a middle range estimate?  

iii. What is a worst case (high cost estimate)? 
 

b. In what ways could SEPTA use a new battery system to generate revenue (through 
peak-shaving, bidding into the frequency regulation market, etc.)?  

i. How much income could SEPTA gain using different technologies and at 
different scales? 

ii. What new revenue opportunities may become available as federal, state, 
and PJM policies change? 

 
c. Is is possible for PECO or another partner to build and operate a battery system 

that would supply backup power for Regional Rail lines? 
i. In Toronto, the Ontario provincial government and the local electric utility 

(Toronto Hydro) are partnering to build a battery storage system for a new 
light rail line. The battery will be able to supply emergency and back-up 
power for the line for 4 hours. Our understanding is that the battery will 
also provide a variety of grid services -- including peak shaving and 
frequency regulation.  

 
ii. Would a similar arrangement be feasible here in Philadelphia some time in 

the coming years? 
 

11. Is is feasible for SEPTA to build a natural gas generator that would be used only to 
provide backup power during an outage, rather than running 20 hours per day, 7 days per 
week, to provide baseload power for the Regional Rail system? 

 
12. How can we expect natural gas prices to change over the next 5, 10, 20, and 25 years?  

a. What is a best case (lowest cost) estimate?  
b. What is a middle range estimate?  
c. What is a worst case (high cost estimate)? 
d. What kinds of policy changes might raise or reduce the cost of natural gas? 
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13. How can we expect costs for new solar arrays and wind turbines to change over the next 5, 

10, and 20 years?  
a. What kinds of technology changes, changes in business practices, or public policy 

changes might influence the cost of electricity from these sources? 
b. If SEPTA were to make renewable energy investments at various times over the 

next 20 years, what costs could we expect? 
i. What is a best case (lowest cost) estimate?  

ii. What is a middle range estimate?  
iii. What is a worst case (high cost estimate)? 

 
14. What happens if we compare cost projections for renewable energy (plus battery storage) 

with projections for natural gas?  
a. In which cases would the proposed natural gas plant provide greater savings than 

renewable energy and battery investments? 
b. In which cases would renewable energy and battery investments provide greater 

savings? 
c. How high would natural gas prices have to rise, and/or how much would 

renewable energy and battery prices have to fall in order for renewable energy and 
battery investments to provide greater savings? How likely is it that this “tipping 
point” will occur at a particular time? 

 
15. How might the use of different technologies reduce or increase the emission of greenhouse 

gases (including methane, as well as carbon dioxide) and toxic pollutants?  
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IV. Resources 
There are many organizations that could partner with SEPTA to address these questions, 
including:  
 
Local 

1. The Delaware Valley Regional Planning Council 
2. Drexel University 
3. Practical Energy Solutions 

 
National 

4. The National Renewable Energy Laboratory 
5. The Institute for Local Self Reliance 
6. S&C Electric 
7. Rocky Mountain Institute 
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V. “Best Practices for the Analysis of Alternatives Process” 
 

Appendix III from GAO’s Report “DOE AND NNSA PROJECT MANAGEMENT: Analysis of 
Alternatives Could Be Improved by Incorporating Best Practices” 

  
 
I. General principles  
 
1. The customer defines the mission need and functional requirements without a predetermined 
solution.  
 
2. The customer defines functional requirements based on the mission need.  
 
3. The customer provides the team conducting the analysis of alternatives (AOA) with enough 
time to complete the AOA process to ensure a robust and complete analysis.  
 
4. The team includes members with diverse areas of expertise including, at a minimum, subject 
matter expertise, project management, cost estimating, and risk management.  
 
5. The team creates a plan, including proposed methodologies, for identifying, analyzing, and 
selecting alternatives, before beginning the AOA process. 
 
6. The team documents all steps taken to identify, analyze and select alternatives in a single 
document.  
 
7. The team documents and justifies all assumptions and constraints used in the analysis.  
 
8. The team conducts the analysis without a predetermined solution.  
 
 II. Identifying alternatives  
 
9. The team identifies and considers a diverse range of alternatives to meet the mission need.  
 
10. The team describes alternatives in sufficient detail to allow for robust analysis.  
 
11. The team includes one alternative representing the status quo to provide a basis of comparison 
among alternatives.  
 
12. The team screens the list of alternatives before proceeding, eliminates those that are not 
viable, and documents the reasons for eliminating any alternatives.  
 
III. Analyzing alternatives  
 
13. The team develops a life-cycle cost estimate for each alternative, including all costs from 
inception of the project through design, development, deployment, operation, maintenance, and 
retirement.  
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14. The team presents the life-cycle cost estimate for each alternative as a range or with a 
confidence interval, and not solely as a point estimate.  
 
15. The team expresses the life-cycle cost estimate in present value terms and explains why it 
chose the specific discount rate used. 
 
16. The team uses a standard process to quantify the benefits/effectiveness of each alternative and 
documents this process. 
 
17. The team quantifies the benefits/effectiveness resulting from each alternative over that 
alternative’s full life cycle, if possible.  
 
18. The team explains how each measure of benefit/effectiveness supports the mission need.  
 
19. The team identifies and documents the significant risks and mitigation strategies for each 
alternative.  
 
20. The team tests and documents the sensitivity of both the cost and benefit/effectiveness 
estimates for each alternative to risks and changes in key assumptions.  
 
IV. Selecting a preferred alternative  
21. The team or the decision maker defines selection criteria based on the mission need.  
 
22. The team or the decision maker weights the selection criteria to reflect the relative importance 
of each criterion.  
 
23. The team or the decision maker compares alternatives using net present value, 
 
24. An entity independent of the AOA process reviews the extent to which all best practices have 
been followed (for certain projects, additional independent reviews may be necessary at earlier 
stages of the process such as for reviewing the study plan or for reviewing the identification of 
viable alternatives).  
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