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Pennsylvania
Water Quality

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
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U.S Energy Consumption - 2012

U.S. energy consumption by energy source, 2012

Total = 95 quadrillion Btu Total = 9 quadrillion Btu
/Solar 2%

—~ B —Geothermal 3%
/ Petroleum \\
36% \
\‘.

Biomass waste 5'

Biofuels 22% Biomass
49%

Wood 22%

Hydropower 30%

Note: Sum of components may not equal 100% due to independent rounding.
Source: U.S. Energy Information Administration, Monthly Energy Review, Table 1.3
and 10.1 (April 2013), preliminary 2012 data.
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U.S. Wins — We Waste the Most

Energy — 58 % Wasted !
FOOD & ENERGY

[ 7 Reeep—— WASTF IN AMFRICA

] The amount of energy wasted by the US economy in 2012,

NN

The chart on the left represents the percent of fc wergy
who u“' 'M ”“' Eﬂ“’ﬁ wasted in each food group .uul the chart on the righr represents
the total amount of energy lost tor each group in trillion British
The US Lrergy Adrrirerivation hermal units (BTU) All daca is from 200,

This wasted energy could power the UK for 7 years.
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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 g%n Field |
Get an Energy Audit B
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
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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

Renewable Energy Center

http://www.renewableenergycenter.org
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U.S. Geothemal Potential

. Direct Uses Geothermal Heat Pumps
Power Plants and Direct Uses

Cheap — 80% Cheaper than Fossil Fuels  Downsides

50% more efficient than gas 1. High Installation and Retrofit Costs

75 % more efficient than oil 2. Magma Based Systems — earthquakes
3. 3. Distribution Issues
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Geothermal Potential

Geothermal Resource of the United States
Locations of Identified rothermal Sites and
Favorability of Deep Enha Geothermal Systems (EGS)

sites, rom USGS Assessment of

Resources of the United

y
and were not assessed for
Most Favorable
Least Favorable
s T

[ No Data**
« Identified Hydrothermal Site (2 90°C)
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Geothermal Energy

Electricit i 4 ! ‘ ' Water vapor from
Y cooling facility

Fluid is pumped to the
Fluid is recycled to the surface through
reservoir through the injection = > production wells
well to complete the loop >

Injected fluid enhances the
transmissivity of the rock and
maintains the reservoir fluid

—
Fluid flows through the rock
along permeable pathways,
picking up in situ heat

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
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Groundsource
Heating and Coollng Heat Pump

Use the Constant Temperature
Of the Earth to Generate
Energy

Efficiencies of 300 to 500 %

Multipurpose installation

Swimming pool __

Hot Water

SORBER WELL DRILLING
Rotary Drilling
Geo-Thermal Drilling

Pump Sales And Service ,!

«~°‘°§
Greg Sorber, Proprietor

570-477-5393 |
570- 675-9355

Horizontal collector
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Geothermal Modes

Heating Mode

Cooling Mode
n »n —
¥ [
U Y
’ — @ -«

v

Cool In

| 1 Heat Out

Heat In Cool Out

i ‘
Duane Moyorl Drilling Inc.

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

utility grid
Solar Cell has a positive layer a
a negative silica layer. This crea
Electric field and produces a direct gurrent

That must be ¢ g ‘an alterniting current
|

solar panels

or-every 10k V installation, 11

CO2 s aWdided. This is equivalent b

> U0.56He810 carbon absorbing forest;
bieABES % light trucks taken off the road;
- 0 Titres o%'a

soline, fiot consumed;
- 22 barrels of cmda,qﬁzl‘wot RQSEMed;
10. reducin _me%:g.y__

’ Batteries consumption by 20% | T |
4 |

+ Vi - 10kW System — Average Home
v Source: RESLAB
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|SOLARAHRAYWITH|

1)Sun rays excite electrons inside the solar
panels which create DC electric current.

2)This DC current is converted to common
household AC current by inverters
(microinverters in this diagram).

3) All of the wiring is combined into one power line
in a combiner or circuit breaker panel.

4)A disconnect switch isolates the generating
system from the electrical grid (overhead power
lines) when needed.

5) The kilowatt hours generated are counted by
the local electrical utility .

6) The energy is then sent to the electrical grid,
to be used by the closest electricity customers
including surrounding homes and
businesses.



Wind Energy is Solar Energy that
has been Converted to Wind

Artzona (2003) Wind Resources and Transmission Lines

Wind Power Classification

Wind  Resource Wind Power Wind Speed *  Wind
Power  Potential Density st 50m a1 50m at50m
Class Wim? ms mph

2 Marginal 200~ 300 56- 64 125-143

R S R et o .

5 Excellent 500~ 600 75- 80 168-179 Py

6 Outstaning 600~ 800 80- 88 179-197 e =2

7 Swed 800- 1600 88-111  197-248 « »NI=L
S o

K v

'Wind speeds are based on 8 Weibull k value of 20 kb
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Grid-connected Systems /-(

Inverter

Load

ZX

Savonius VAWT Modern HAWT Giromill/Darrieus VAWT
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Future Jobs

Skilled Trades ”
— Electrical and Electronics (\ Yot /‘
— Computer Controlled Machinery Values

i Link Your Learn
— Boiler Systems wiora Career Abew
= NUCIear Your Career Yourself

. Planning
White Collar Research  entify
— Project Managers Career Your
— Health Care Options U skills

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
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BF Local Special Training
Opportunities

Wilkes University — Sustainability Management-
Graduate Certificate
http://www.wilkes.edu/sustainability

Male More Money in

Online Training Rtz
Alternative Energy, Green Building Design,

Industry Training, Professional Certification
Courses

http://www.bfenvironmental.com/certified.php i
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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

o X 4
B.F Envnronmental Consultan d‘gmr
Environmental Scie ..._»- rogeologtsts & Environmental E Sgits "‘ .
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Water-Research Center

Education and Outreach Program funded by

Outreach Programs

B.F. Environmental Consultants Inc.

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

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

Center
www.water-research

net 20
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Current Projects

Private Well Owner/ Water Resources
Community Education Programs

Participated in two grant applications for
Act 13 funding for baseline testing

Working on the Citizens Groundwater
Database

Conducting and Assisting in Community
Based Monitoring Programs

Active Projects in Aruba, Pennsylvania,
New York, North Carolina, Kansas, and
Arizona



PA Citizens Groundwater and
Surfacewater Database and
Educating Private Well Owners.
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Marcellus Shale — Natural
Gas Development

Educating Municipalities, Royalty
Owners, and Landowners

Training/ Certification Program for
Baseline Water Quality Samplers

Developing Baseline Environmental
Assessment Programs, Expert
Testimony, Geological Mapping

Geochemical Analysis, Frac Water
Treatment, Chain-of-Custody, and
Residential Well Monitoring / Testing.

Contact

B.F. Environmental Consultants

15 Hillcrest Drive

Dallas, PA 18612

http://www.bfenvironmental.com
N bfenviro@ptd.net

Tour in February 2009

| STEWARD |
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Mine Water Treatment System

AFTER
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