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Analysis of the Climate Impact of SEPTA’s Proposed Gas Plant 
Updated in November 2017 

 
350 Philadelphia has prepared this report analyzing SEPTA’s assertion that building gas-fired 
power plant in Nicetown would result in a large reduction in greenhouse gas emissions. We believe 
the figure that SEPTA has put forward is inaccurate and that the method SEPTA has used to 
calculate it is incomplete and conceptually flawed. We estimate that the actual reduction in GHG 
emissions will be much smaller than the reduction that SEPTA has projected.  
 
SEPTA’s estimate assumes that the emissions profile of grid-supplied electricity will remain static 
over the 20 years that the plant would operate. It fails to account for recent and projected 
reductions in the carbon intensity of grid-supplied electricity. In addition, SEPTA has failed to 
examine the climate impact of methane leaks associated with the extraction, transportation, and 
use of natural gas. We also believe it is important to question the assumption that electricity from 
the plant would exclusively displace electricity that is generated at other plants that burn fossil 
fuels. 
 
Finally, we believe it is critical to consider the opportunity cost involved in building the gas plant. 
While building the plant may lead to a reduction in greenhouse gas emissions in the short term, this 
project is likely to delay the deployment of renewable energy technologies that would result in a 
much larger reduction in emissions. We are urging SEPTA to plan a rapid shift to 100% renewable 
energy. Building this plant would delay the completion of SEPTA’s shift to renewable energy until 
2040. 
 
We have compared two scenarios for SEPTA’s energy use over a period of 20 years. In one 
scenario, SEPTA generates 68,820 mWh of electricity per year with the proposed Nicetown gas 
plant. In the second scenario, SEPTA buys grid power until 2028, and then switches to 100% 
renewable energy. We have found that cumulative greenhouse gas emissions over 20 years are 
much lower in scenario #2. 
 
Please feel free to contact us with any questions, by emailing 350philadelphia@gmail.com or 
calling 267-338-3459. 
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Alternative Estimates of the Greenhouse Gas Impact of SEPTA’s Project 
 
SEPTA has projected that their Nicetown gas plant will generate 68,820 megawatt/hours of 
electricity each year -- approximately 12% of the electricity that SEPTA uses. It will also supply 
heat to nearby SEPTA facilities. Using EPA’s “CHP Calculator” tool, SEPTA staff has estimated 
that building the plant will lead to a 41% reduction in greenhouse gas emissions that are 
associated with this electricity and heat. We have built a spreadsheet to calculate our own 
estimates. Based on our calculations, we believe the true reduction in emissions will be no more 
than 23%.. 
 
SEPTA has asserted that building the gas plant will reduce greenhouse emissions in three ways: 
 

1. Displacing the use of coal to generate electricity at power plants that feed into our 
regional power grid (the RFC East sub-region) -- Some of the electricity that supplies the 
Philadelphia area is generated at coal-fired power plants. The deployment of SEPTA’s 
natural gas plant may lead to a reduction in the amount of coal that is burned at one or 
more of those plants. Natural gas combustion produces significantly less CO2 per unit of 
electricity than coal combustion. 

 
2. Reducing “line loss” -- When electricity is transmitted over long distances, some of the 

energy is lost due to resistance along the power lines. Generating electricity closer to the 
location at which it is used reduces the amount of energy that is lost during transmission. 

 
3. Efficiency gains from the productive use of “waste” heat  -- The gas plant will supply 

heat for nearby SEPTA facilities, as well as supplying electricity to the Regional Rail 
system. This means that boilers that SEPTA now uses at those facilities will not be needed, 
and that the greenhouse gas emissions produced by those boilers will be eliminated.  

 
The EPA’s CHP Calculator considers all three of these factors when estimating the emissions 
reduction that will result from building a CHP plant. However, we believe there are several flaws in 
the assumptions employed by the CHP Calculator in relation to the SEPTA plant: 
 

1. SEPTA has not considered the impact of methane leaks that take place as natural 
gas is extracted, processed, transported, and used. If SEPTA’s project results in an 
increase in the demand for natural gas and a decrease in the demand for coal, we believe it 
is important to compare the “upstream” greenhouse gas emissions associated with each 
fuel, and not only the “smokestack” emissions that result from burning these fuels. When 
natural gas replaces coal, the increase in upstream greenhouse gas emissions offsets the 
reduction in smokestack emissions. We believe this project should be evaluated through a 
full life-cycle analysis that considers upstream emissions. SEPTA has refused our request 
to carry out such an analysis, however. 
 
The most important upstream factor to consider when analyzing the climate impact of 
natural gas is the leakage of methane into the atmosphere at each step along the supply 
chain. Methane is a highly potent greenhouse gas, up to 36 times more potent than carbon 
dioxide over 100 years, according to the EPA. 

 
It is impossible to predict exactly how much methane may leak from the natural gas 
infrastructure that would supply SEPTA’s power plant over the next 20 years, but there is 
reason to assume the leakage rate will be significant.  
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Estimates of the rate of leakage from active and abandoned gas wells, compressor 
stations, pipelines, and power plants vary widely. Researchers have put forward estimates 
that range from 0.4% to to 12%. See this review from the Frontier Group: “Natural Gas and 
Global Warming -- A Review of Evidence Finds that Methane Leaks Undercut the Climate 
Benefits of Gas,” as well as this new report from Professor Peter DeCarlo at Drexel 
University: “Methane Levels Have Increased in Marcellus Shale Region Despite a Dip in 
Well Installation.” Another study published in April 2017 estimated the leakage rate from 
natural gas extraction in the Marcellus Shale region averages 3.9%.  
 
In addition, recent reports have estimated a leakage rate of 2.7% or 3.1% within PGW’s 
infrastructure here in Philadelphia.  

 
2. SEPTA has likely overestimated the amount of coal combustion that will be avoided, 

even in the short term. Coal consumption is dropping in our region, as coal plants that 
have long supplied our regional power grid are shut down or refitted to burn gas rather than 
coal. In estimating the CO2 emissions that will be avoided by replacing power supplied 
through the regional grid, SEPTA has used an outdated regional emissions rate listed in the 
EPA’s 2012 “Emissions & Generation Resource Integrated Database (eGRID)” report. The 
more recent 2014 eGRID report shows a slightly higher rate of CO2 emissions per unit of 
electricity generated at fossil fuel power plants in our region. We believe that is due to a 
change in the methodology used to prepare the report, however. The same report shows a 
decline in coal combustion and an increase in gas consumption. We assume that the next 
eGRID report will list a CO2 emissions rate that is considerably lower, since a number of 
coal plants have been retired since 2014. 

 
3. SEPTA has not considered the potential impact of future changes in the regional 

power grid. A 2013 paper written by analysts at Pacific Gas & Electric, “Evaluating the 
Greenhouse Gas Performance of Combined Heat and Power Systems: A Summary for 
Californian Policymakers,” notes that: "[i]n considering the long-term GHG impacts of new 
CHP it is also important to look beyond the current grid performance to improvements that 
might occur in the future." Based on reports from the PJM grid operators and other 
authorities, we believe that coal consumption will likely continue dropping in the coming 
years, regardless of whether or not SEPTA builds its own gas-fired power plants. If SEPTA 
were to use the CHP calculator again in 2020, 2025, or 2030, it is likely that the calculator 
would estimate a much smaller reduction in avoided CO2 emissions. The potential GHG 
impact should be described with a range of figures over 20 years, and not a single 
percentage. 
 
It is important to note that SEPTA’s 2017 Energy Action Plan assumes that the regional 
power grid will become .5% cleaner each year over the next 10 years, while their estimates 
about the climate impact of the proposed gas plant assumes that the regional grid will not 
become cleaner. 

 
Our spreadsheet employs the same formulas that we believe are found in the CHP calculator. We 
have made three changes, however: 
 

1. Adding adjustments to account for the impact of methane leaks (we have generated 
estimates based on three different assumptions about the rate of leakage). 
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2. Updating the emissions factor for electricity produced by fossil fuel power plants in our 
region, using data from EPA’s 2014 eGRID report. 

 
3. Creating an alternative estimate for a scenario in which coal plants have been phased out 

in the RFC East subregion. We do not anticipate that this scenario is likely in the near 
future, but this outcome seems possible over the next two decades. Our spreadsheet could 
be refined to generate estimates for scenarios in which coal combustion is greatly reduced 
but not eliminated.  

 
Based on our calculations, we estimate the Nicetown project would reduce emissions by no 
more than 17% to 23%. 
 
However, we believe it is also important to question the assumption that the proposed CHP plant 
will exclusively displace electricity that is generated at power plants that burn fossil fuels. The use 
of this CHP plant and other gas plants may contribute to the early retirement of nuclear plants and 
to curtailment of electricity production from wind turbines and solar arrays. In addition, construction 
of the Nicetown plant and others like it will inhibit the construction of new wind turbines and solar 
arrays to supply the regional power grid in the coming years. If the use of this plant displaces 
electricity from zero-emission sources, that will further offset--or eliminate--any benefit that 
the project may have. 
 
The Need for Deep Decarbonization and the Danger of Locking in Emissions 
 
SEPTA has not considered the possibility that making a long-term investment in natural gas 
infrastructure will lock in emissions that could otherwise be avoided. Many other transit agencies 
across the world are planning or implementing large-scale purchases of clean, renewable energy, 
including agencies in the San Francisco Bay Area, Seattle, Calgary (Canada), the Netherlands, 
Santiago (Chile), Delhi (India), and more. 
 
We believe it will be feasible for SEPTA to transition to 100% renewable electricity in the near 
future, through on-site generation and power purchase agreements for electricity generated at 
other locations. Prices for wind and solar energy are dropping, while gas prices are expected to 
increase. Though we cannot predict exactly when this transition will become feasible, there is good 
reason to believe that it will be well before the end of SEPTA’s 20-year gas plant contract.  
 
According to our analysis, electricity produced by the Nicetown plant would cost more than 11 
cents per kWh on average over 20 years, even if gas prices remain at the level that SEPTA 
expects. Power purchase agreements for wind and solar energy can already provide electricity at a 
comparable or lower cost. For example: 
 

● SEPTA recently signed a PPA for electricity generated by solar panels installed on four of 
its buildings for a price that will average just over 8.6 cent per kWh over 20 years. 

● In Washington State, Sound Transit has signed a contract for electricity produced by a new 
wind farm at a cost that will average just 5.58 cents/kWh over 10 years -- less than one half 
the cost of electricity produced by SEPTA’s proposed gas plant. 

 
Many analysts expect renewable energy PPA’s to become increasingly attractive from a financial 
standpoint in the coming years, as technology improves and prices decline. The Department of 
Energy’s Sunshot Initiative aims to reduce the cost of electricity from new utility scale solar arrays 
to 6 cents per kWh (unsubsidized) by 2020 and 3 cents/kWh by 2030. A 2016 report from the 
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National Renewable Energy Laboratory indicates that the “cost of producing electricity via wind 
power is expected to fall 24-30 percent by 2030.” And a recent report from Bloomberg New Energy 
Finance predicts that: 
  

[O]ver the next five or six years, the cost of new solar generation in the U.S. will fall to level 
with the cost of a new gas-fired plant, and in 2027, new solar farms will be able to compete 
with existing gas plants… As costs plunge, renewables are poised to put the squeeze on 
gas-fired plants the way the current buildout of gas plants is squeezing out coal.... 

 
SEPTA’s commitment to use the gas plant would last 13 years beyond 2027. We have noted that 
city officials in Chicago and Atlanta are planning to power their municipal buildings and facilities 
with electricity from renewable sources by 2025 -- 5 years into SEPTA’s gas plant contract. 
 
We have created two graphs that compare the quantity of GHG emissions that would result if 
SEPTA used the proposed plant for 20 years with the quantity that may be emitted if SEPTA buys 
grid power for the next 10 years and then switches to 100% renewable energy in 2028. The graph 
shows that SEPTA would reduce emissions much more in the second scenario.  
 
In a recent article, Deep Decarbonization: A Strategy for Pennsylvania, the PA Environmental 
Council writes about the danger of locking in emissions by investing in natural gas infrastructure: 

 
While there are many ways to reduce carbon emissions, the challenge is determining which 
strategies, or combination of actions, will be effective in obtaining sufficient emission 
reductions. Complicating this is the fact that infrastructure investments being made today 
can lock in energy choices for decades to come, without achieving significant GHG 
reductions. Put another way, incremental decisions made in the next decade may 
either facilitate virtual elimination of carbon, or push us into “dead ends” that make 
that outcome impossible or unaffordable. 
 

We believe that it is critical for SEPTA to address these concerns when making decisions about 
energy investments. 
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Note: These graphs overestimate the quantity of emissions that would result from SEPTA’s 
purchase of electricity through the grid prior to their transition to 100% renewable energy. It 
assumes that all of the electricity that SEPTA buys through the grid will come from power plants 
that burn fossil fuels, and that the percentage of electricity produced by coal plants across the 
region will remain the same as it was in 2014. It also assumes a moderate rate of methane leaks. 
We chose to use conservative assumptions for this analysis. We encourage SEPTA to examine 
additional scenarios using alternative assumptions. 
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