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Renewable Natural Gas Resource Assessment and Co-Produced 
Carbon Capture and Storage: a Pennsylvania Case Study
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Objectives

For this poster template the Arial font family is used at several 
recommended text sizes. You can use any typeface you like and at any 
size but try to stay close to the suggested limits.
Figure 4 gives a visual reference of what different font sizes look like 
when printed at 100% and at 200%. 
Due to a page size limitation in PowerPoint and unless your poster is 
going to be less than 56” in length, all the work done on this template 
is at half the size of the final poster. For example, if you choose a 21 
point font for this poster, the actual printed size will appear as 42 points.

Figure 4

Feedstock Inventorying

Depending on your content and how you wish to layout your poster, 
you may want to change the column layout of your poster. 
This can be achieved quite simply by selecting one of the three master 
themes we have included. To select a different layout go to the 
DESIGN tab (Figure 5). Then you can easily select an alternate column 
layout from the options available.

Figure 5

If you wish to further customize your poster presentation, this can be 
done by selecting a preset colour scheme from the colours option 
under the DESIGN tab. If you would like to change the default colors 
and use your own color scheme, go to the DESIGN tab (Figure 6). 
Then click on the COLORS drop-down menu on the right (Figure 7). 
There, you can try different  colour schemes until you find the one you 
like.

Results

It is highly recommended to use the largest images you have access to 
for your poster. Avoid images downloaded from the web and avoid 
copying and pasting images instead of using the “Insert” command. To 
insert an image to your poster go to the INSERT tab and then click on 
PICTURE (Figure 8).

When the only source of a needed photo or graphic is the Web, scaling 
must be applied with caution. Scaling an image more than three times 
its original size may introduce pixilation artifacts. Refer to Figure 9 as 
an example. A simple way to preview the printing quality of an image is 
to zoom in at 100% or 200%, depending on the final size of the poster. 
What you’ll see is likely what you’ll get at printing time.

Figure 9: Original image at 100%, enlarged 200% and 400%.

Conclusions

Importing tables, charts and graphs is easier than importing photos. To 
import charts and graphs from Excel, Word or other applications, select 
EDIT>COPY, to copy your chart and then come back to PowerPoint. 
From PowerPoint, select EDIT>PASTE and paste the chart on the 
poster. You can scale your charts and tables proportionally by holding 
down the Shift key and dragging in or out one of the corners.
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The blue header bars are used to identify and separate the main topics 
of your presentation. The most commonly used headers in poster 
presentations are:

Introduction, Summary
or Abstract Conclusion

Materials and Methods References

Results Acknowledgements

Future work
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To start using this template you first need to delete most of the contents 
of this page. Keep the poster title and one of the blue section headers.

The cleared template should now look like in Figure 1. 
After you decide how many sections you need for your poster 
(Introduction, Methods, Results, References, etc.), use the “copy” and 
“paste” commands to create as many copies of the blue section 
headers as needed.

Move the header copies roughly to where you think they need to be on 
the poster, so you can get a better idea of the overall poster layout. 
This will help you organize your content. See Figure 2. 

You can now start adding your text. 
To add text use the text tool to draw a text box starting from the left 
edge of a column to the right edge and start typing in your text. You can 
also paste the text you may have already copied from another source. 
See Figure 3.

Repeat the process throughout the poster as needed. 
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Abstract
This study assessed the renewable natural gas (RNG) resource 
potential from energy crops and waste in Pennsylvania. Operationally 
available feedstock from cropland under current cultivation (cover 
crops and crop residue) and with change in land use (cultivation of 
perennials on unprofitable cropland and barren, fallow/idle and 
riparian land); livestock (dairy cows, pigs, and chicken) manure; 
landfill gas; and wastewater treatment plants (WWTP) was determined.
Agricultural feedstocks contributed the largest share to the RNG resource 
potential with crops comprising 63%, livestock manure, 12%, landfills, 23%, 
and WWTP, 2%. Pennsylvania’s RNG resource potential was estimated 
at 4.01 x 109 m3/yr (57.32 Megatonnes CO2e /yr), equal to 9.7% of the 
state’s current natural fossil gas consumption. Avoided emissions 
from the production, distribution, and use of the total RNG (relative to 
fossil natural gas) was 15.23 Megatonnes CO2e /yr. Co-produced CO2
was 5.29 x 106 tonnes/yr for which storage capacity between 1,421 and 
5,683 years exists in the state’s geologic formations. Co-digestion and 
inclusion of other feedstocks in Pennsylvania if collection and biosecurity 
concerns were addressed could improve cost-effectiveness for smaller 
operations while improving nutrient availability from digestate and 
increasing the RNG resource. 
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Results

Through upgrading by cleaning and conditioning, the biogas 
produced is converted to RNG which can be liquified or compressed 
for use as transportation fuel or directly injected into natural gas 
pipelines (Figure 1). This study seeks to determine the RNG resources 
available in Pennsylvania with the aim of identifying locally relevant 
opportunities. The state’s greenhouse gas emissions have been reported 
to be higher than that of more than 99 countries combined, contributing 
about 4.2% of the anthropogenic greenhouse gas emissions in the US [1, 
2]. Pennsylvania also ranks fifth among all U.S. states in CO2 emissions 
from direct fuel use across all sectors [3]. This study also fits into the 
state’s Climate Action Plan as climate impacts have been reported to be 
already occurring and put local industries and human health at risk [4].

• Determine potential RNG production in Pennsylvania from the 
targeted agricultural and non-agricultural sources listed below:

– Livestock manure – Dairy cows, pigs, and chicken
– Crop – perennials, cover crops, and crop residue;

• Corn stover harvest on profitable corn land
• Double-crop on profitable annual corn land (rye and corn stover)
• Barren land going to perennials 
• Fallow/Idle and unprofitable cropland going to perennials
• Riparian land to perennials

– Landfill gas 
– Wastewater Treatment Plant 

• Quantify key environmental benefits of reducing greenhouse gas 
emissions especially from livestock manure, offsetting fossil fuel 
emissions, and increasing carbon capture and storage potential
• Prepare results for utilization of optimization model to identify 
optimal RNG production and sequestration geology for future study
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Figure 1. Interchangeable sources assessed to produce Renewable Natural Gas

• Pennsylvania’s resource potential for RNG generation from 
crops (switchgrass and rye) and waste (corn stover, manure, 
landfill gas, and WWTPs) was estimated as 4.01 x 109 m3/yr, 
equal to about 9.72% of the state’s current natural gas 
consumption.

• Storage capacity of between 1,421 and 5,683 years exist in the 
state’s geologic formations for the co-produced CO2 of 5.29 x 106
tonnes/yr.

• Reduced greenhouse gas emissions from RNG production, 
distribution and use relative to natural gas was, 15.20 x 106 tonnes 
CO2e/yr. 

Figure 3. Renewable Natural Gas potential and natural gas and CO2 sequestration infrastructure

• Feedstocks were concentrated on the east of the state where five 
counties with the highest RNG resource contributed 30% to the 
state’s total. 

• Agricultural feedstocks contributed the highest RNG potential. Future 
estimates may consider temporal variation in plant biomass. 

• Other feedstocks abundant in Pennsylvania could help achieve 
economy of scale for smaller operations whose feedstock 
quantities are too small to be cost-effective.

• Existing and developing pipeline infrastructure, sustainable energy 
marketplace incentives, and biosecurity will help increase RNG 
availability to end-users.

Conclusions and Future Work

References

• Feedstocks were inventoried utilizing 
primarily government inventorying 
agencies summarized below:

• United States Department of 
Agriculture (USDA) National 
Agricultural Statistics Service 
(NASS)

– Livestock Manure
– Crops

• CropScape additionally 
accessed

• United States Environmental 
Protection Agency (USEPA)

– Landfills
– Wastewater Treatment Plants 

(WWTP)
• United States Geological Survey 

(USGS)
– CO2 geological sequestration 

sites

Figure 2. Cumulative distribution of 
potential RNG production by feedstock
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