
Presented by:
Mr. Brian Oram, Professional Geologist 

(PG), 
Soil Scientist, Licensed Well Driller

B.F. Environmental Consultants Inc.

http://www.bfenvironmental.com

Water Research Center
http://www.water-research.net

Geothermal – The Great Earth Engine

Presentation at 
Valley View High School



Document
• © 2015 by B.F. Environmental Consultants 

Inc.
All rights reserved. No part of this document 
may be reproduced or transmitted in any form 
or by any means, electronic, mechanical, 
photocopying, recording, or otherwise, 
without prior written permission of B.F. 
Environmental Consultants Inc.

• For permission – Contact Mr. Brian Oram, PG
• bfenviro@ptd.net 570- 335-1947

http://www.water-research.nethttp://www.bfenvironmental.com



B.F. Environmental 
Consultants Inc.

• Professional Consulting Services in the areas of 
water quality, soils, stormwater, geology, aquifer 
analysis, and land-development.

• Baseline – Chain-of-Custody

• Expert Testimony

• Water Treatment Process/ Product Development

• http://www.bfenvironmental.com
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Water-Research Center
Education and Outreach Program funded by  

B.F. Environmental Consultants Inc. 

Outreach Programs

• Environmental and Professional Education and Training for 
Citizens and Local Municipalities

• Water Quality Help Guides – Information Library
• Community and Business Outreach Programs
• Low Cost – Informational Water Testing Program with National 

Laboratory
• Citizen Monitoring Programs- Developing  Low Cost Water 

Quality Sensors

Website: http://www.water-research.net



PACleanwater.org
Keystone Clean Water Team

Private Well Owner Education
Source Water Protection Issues
Alternative, Renewable, and Homegrown Energy Issues
Training Young Adults and Children about Energy and
The Environment
Citizen Groundwater and Surfacewater Database
Natural Gas and Baseline Water Testing – Training Professionals



New Phone App
• Know Your H20?

http://www.knowyourh2o.us/



Keystone Clean Water
Team- pacleanwater.org

• Recycle Your Old Phones, Games Systems, 
small cameras, and iPods.

• Save Energy – Recycle - Support 
Groundwater Education

• Recycle YOUR Old Cell Phone – Fund 
Clean Water Education and Testing

Help Provide Power to 18,500 homes each Year – In Energy Savings



U.S Energy Consumption – 2013

Import- 15.7 Quadrillion Btu  (USA 20%)

1 Quadrillion – 1,000,000,000,000,000



U.S. Wins – We Waste the Most 
Energy – 58 % Wasted !

This wasted energy could power the UK for 7 years.



Our Waste 
Power UK for 7 years !





Geothermal Energy
• Geothermal energy is thermal 

energy generated and stored in the Earth.

• Thermal energy refers to the internal 
energy present in a system by virtue of 
its temperature. 

• The geothermal energy of the 
Earth's crust originates from the original 
formation of the planet and 
from radioactive decay of materials. 



Components of the Earth

The lower mantle comprises 55 percent of the planet by volume and extends 
from 670 and 2900 kilometers in depth.  Pressures in the lower mantle start at 
237,000 times atmospheric pressure and reach 1.3 million times atmospheric 
pressure at the core-mantle boundary. Temperatures between 3,500 and 3,860 
degrees Fahrenheit.

The upper mantle begins just beneath the crust and ends at the lower 
mantle. The thickness of the upper mantle is between 200 and 250 miles. 
The temperature of the mantle near the crust ranges from 900 to 1600 
degrees Fahrenheit.



The Great Earth Engine

The upper mantle is not uniform throughout. The topmost, thin layer of it is 
very similar to the Earth's crust. Together with the crust, we call it 
the lithosphere. Below the lithosphere is a layer of upper mantle called the 
asthenosphere. 
Asthenosphere- The upper layer of the earth's mantle, below the lithosphere, in 
which there is relatively low resistance to plastic flow and convection is thought to 
occur.
Lithosphere is the rigid, outermost shell of a terrestrial-type planet or natural 
satellite that is defined by its rigid mechanical properties. On Earth, it comprises the 
crust and the portion of the upper mantle that behaves elastically on time scales of 
thousands of years or greater.



Circulation- Heating and 
Cooling (Circulation)

Drives Plate Tectonics 



Geothermal Gradient

• The geothermal gradient is the average 
increase in temperature with depth into the 
Earth – this is 24 degrees C per km. 

• Earth’s surface temperature and upper few 
100 feet controlled or influenced by 
atmosphere – average globally is 10 to 15 
degrees. 



Geothermal – Two Types

Energy Generated and Stored – Earth’s Heat
Thermal Capacity to Store or 

Transmit Heat – Not Generate.
(Heat Pump Applications)

http://carbonwaters.org/tag/natural-awakenings-magazine/

Heating and Cooling from the Earth Engine



Cheap – 80% Cheaper than Fossil Fuels
50% more efficient than gas
75 % more efficient than oil

Downsides
1. High Installation and Retrofit Costs
2. Magma Based Systems – earthquakes
3. Distribution Issues



Geothermal Potential



Geothermal Potential



Geothermal Energy

The U.S. produces more than 100,000 gigawatt-hours per year of 
geothermal electricity already, but it could produce as much as 
3.2 trillion gigawatt-hours. 1 GW = Powers 220,000 homes









Groundsource  
Heating and Cooling- Heat Pump

Use the Constant Temperature
Of the Earth to Generate 
Energy
Efficiencies of 300 to 500 %



Geothermal Modes

Cool In

Heat Out

Heat In Cool Out

http://www.moyerwelldrilling.coom http://www.willisideandson.com





Future Jobs
• Skilled Trades

– Electrical and Electronics
– Computer Controlled Machinery
– Boiler Systems 
– Nuclear

• White Collar
– Project Managers
– Health Care

• Professional Track
– Engineering 
– Biology, Hydrology and Geology  (Earth Sciences)
– Energy (efficiency to innovative sources to bioelectrical sources, 

such as algae, biological fuel cells, battery technology) 
– Biomedical Fields
– Nuclear



Action as a Student
• Learn about How Your Family Use Energy

• Implement Energy Conservation – Switch 
Bulbs, Close the Door – Turn the Lights Out-
Unplug Your Charger

• Put a Coat On, Put on Some Soaks, Where a 
Sweater – Anything But Turning Up the Heat 
or the AC on. 

• Help to Educate the Community.

• Be an example - Conserve Energy, Recycle, 
Reuse- Get the Facts. 

• Get a Good Education and Make a Difference 
in Your Community    
(Fact Based – Not Fear Based)



Stop Energy Waste
First Step – Conservation Use Less
• Turn Off Equipment When Not Being Used and 

Unplug – Energy Vampires.
• Buy Energy Efficient Appliances
• Put on a Coat before turning up the heat
• Upgrade Lighting
• Get an Energy Audit
• Switch to a Zone Heating and Cooling System
• Insulate Your Home
• Use Biomass for Supplementary Heating

Goal Use Less – Put More Money in Your Pocket





Solar

Solar Cell has a positive layer and 
a negative silica layer.  This creates an 
Electric field and produces a direct current 
That must be converted to an alternating current

For every 10kW PV installation, 11 tonnes of 
CO2 is avoided. This is equivalent to :
- 9 acres of carbon absorbing forest;
- 2.2 cars or light trucks taken off the road;
- 4,310 liters of gasoline not consumed;
- 22 barrels of crude oil not consumed;
- 10.6 people reducing their energy 

consumption by 20%

- 10kW System – Average Home



Batteries





Wind Energy is Solar Energy that 
has been Converted to Wind 







1 Quadrillion Btus per year = 2,739,730,000,000 BTUs/day

Solar (100 % Efficiency) - 433 Btu/hr per square foot 
Available 24 hours per day
Need 6100 acres of Solar Panels 

Wait?
Efficiency only 10 %
Only Available about 6 hours per day
Need 181,569  acres of Solar Panels, plus storage and duplicate capacity

Wind- 25 % Conversion
Need about 270,000 10 MW Turbines, plus storage and duplicate capacity.

3500 acres only 140,000 homes per day

Ivanpah



Biomass Energy System
Going Back in Time, but High Tech.

• Switchgrass 
(Grass Energy)

• Waste Wood

• Wood Chips

• Crop Residues

• Animal Waste

Locally Produced Fuel – Can be 
Carbon Neutral

http://www.renewableenergycenter.org



Lackawanna College 
Natural Gas Program and Many Others

Keystone College
Gas and Alternative Energy Program

Wilkes University
Engineering, Environmental, Sustainability Program

B.F. Environmental Consultants
Multiple Certificate Training Programs in 

Green Building, Energy Fields, Renewables, and other
Careers Paths

http://www.bfenvironmental.com

Careers in Energy !



Thanks


