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As much as 
800 feet thick

www.geology.com





Estimated Scope – Marcellus Shale

• 500 trillion cubic feet of reserves (last 
estimate)

• 10% accessible with current technology
– Worth estimated $1 trillion dollars
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Survey the Site





Wells will initially be place on
1000 foot centers but could
go to 500 foot centers.





Build the Site

Drill the well





Well Site



Heavy Equipment Intense



Can be Multiple Wells per Pad





Drilling the Well
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Cement Returns 
from the annular space
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Fracing the Well



What is Fracing?

Hydraulic fracturing is the process  in 
which fluid is pumped down a well and 
into a formation under pressure high 
enough to cause the formation to crack, 
or fracture, forming passages through 
which gas can flow into the well bore.

Upon completion of the frac this fluid is 
pumped from the formation into a lined 
sump and trucked to a permitted 
treatment facility.



Using Frac Tanks
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Simple Chemical Description
Fortuna Energy

• Friction Reducer - 0.5% of total Fluid composition - Similar to Canola 
Oil 

– Definition:  A chemical additive that alters fluid properties to reduce friction 
created within the fluid as it flows through small-diameter tubular or similar 
restrictions. Generally, these polymers add viscosity to the fluid, which 
reduces the turbulence induced as the fluid flows. 

• Bactericide - 0.025% of total fluid composition - Similar to Chlorine in a 
hot tub
– Definition: An additive that kills bacteria. Bactericides are commonly used in 

water muds containing natural starches and gums that are especially 
vulnerable to bacterial attack.  Bactericides can be used to control sulfate-
reducing bacteria, slime-forming bacteria and iron-oxidizing bacteria.  
Bactericide is not required for our fracturing process, but is added as a 
protective measure to avoid contamination of the reservoir.

• Micro Emulsion - 0.1% of total fluid composition
– Definition: clear, stable, isotropic liquid mixtures of oil, water and surfactant.  

The aqueous phase commonly contains salt(s), and the "oil" is a complex 
mixture of different hydrocarbons and olefins. Micro emulsions have many 
commercially important uses, for example, floor polishes and cleaners, 
personal care products, and cutting oils.  This is added to our fracture fluid to 
ensure coating of the formation and effective fracture fluid recovery.



Simple Frac Fluid Composition

Volume (bbl)
Percentage of Total
Fluid Volume (%)

Fresh Water 14,210.6 99.375%

Friction Reducer 71.5 0.500%

Bactericide 3.6 0.025%

Micro Emulsion 14.3 0.100%

Total Fracture Fluid Volume 14,300.0 100.000%
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Pennsylvania Oil & Gas Patch

Pennsylvania currently produces 3.76 million barrels of oil and 163 BCF 
of natural gas (2004)





Program Authority

• Oil and Gas Act
• 25 Pa Code Chapter 78 – Oil and Gas Wells

• Oil and Gas Conservation Law
• 25 Pa Code Chapter 79 – Oil and Gas Conservation

• Coal and Gas Coordination Act



Program Authority

Dam Safety and Encroachment Act
• 25 Pa Code 105 – Dams and Waterways 

Management
• 25 Pa Code 106 – Flood Management

Solid Waste Management Act



Program Authority
Clean Streams Law
• 25 Pa Code 102 – Erosion and Sediment Control

• 25 Pa Code 91 – General Provisions
• 25 Pa Code 92 – NPDES Permitting, Monitoring 

and Compliance
• 25 Pa Code 93 – Water Quality Standards
• 25 Pa Code 95 – Waste Water Treatment 

Requirements
• 25 Pa Code 96 – Water Quality Standards 

Implementation





In 2007, 7,241 permits were issued.
. 



Explosion of Permits

Northw est Regional Office
Oil and Gas Program 
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ChallengesChallenges

• Environmental / Water 
• Infrastructure / Roads
• Social / Economic



Sources of 
Water



SRBC Water Withdrawals 
Approved (#) + Pending



Water Issues

• E & S
– Huge well sites 
– 5 acres disturbed rule
– New ESCGP-1
– Some Gas Companies coming around



Water Issues

• Water Management Plans
– New Well Drill Permit Application
– Water --- from withdrawal to disposal
– Reviewed by Watershed Management Program
– Can’t drill until WMP is approved



Water Management  Plan

• Element – Water Withdrawals
– In conjunction with SRBC
– Biological review
– Allowable amounts depends on stream size and 

classification
– Stay below 1/10 of Q 7,10 stream flow



Water Management Plan

• Element – Storage Impoundments
– Big frac water impoundments – 3 to 10 MG
– Now being reviewed to Dam Safety stds
– Liner specs
– Construction protocols



Water Management Plan

• Element – PPC plan
– Now reviewed prior to site work
– MSDS sheets for chemicals on site 



Water Management Plan

• Element -- Wastewater Disposal
– Drill water, FRAC WATER, brine
– Sewage Plants, Brine Plants
– West Branch Susquehanna – limited

assimilative capacity for TDS (salt)



Floodplain Regulation?





Precedent for anticipated impact of gas field traffic on
municipal roads:

John M. Mason (1980) “Investigation of the effects of
oil field traffic on low volume roadways” Ph.D.,
Texas A&M University.

Roads



Typical Vehicles/Day Count at Well SiteTypical Vehicles/Day Count at Well Site

Mason (1980)
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Additional Maintenance Costs for Tar & Chip Road Additional Maintenance Costs for Tar & Chip Road 
Servicing 1, 2, and 3 WellsServicing 1, 2, and 3 Wells

Mason (1980)

Assumptions:Assumptions:
••Tar & chip roadTar & chip road
••5% trucks in total vehicle 5% trucks in total vehicle ‘‘intended useintended use’’ calculationscalculations
••Escalated for traffic growthEscalated for traffic growth
••Escalated for current worth of moneyEscalated for current worth of money
••Based on AASHTO durability calculationsBased on AASHTO durability calculations
••Based on 1980 dollarsBased on 1980 dollars
••Based on loss of service life from enhance trafficBased on loss of service life from enhance traffic
••Based on duration of enhance trafficBased on duration of enhance traffic

Intended use
ADT





VOLUSIA

MORRIS



SOIL SURVEY OF BRADFORD AND 
SULLIVAN COUNTIES PENNSYLVANIA

• Table 10 – Building Site Development
– Local roads and streets

• Volusia – “Severe: wetness and frost action”

• Table 12 – Construction Materials
– Roadfill

• Volusia – “Poor: wetness”







2008 Bradford County Dirt & Gravel 
Roads Program Inventory Summary

• 1554.7 miles of dirt & gravel roads in Bradford 
County
– 50.95 miles in designated high quality watersheds
– 85.55 miles in designated exceptional value watersheds

• 2016 Sites that have potential for adverse 
environmental (water quality) impacts
– 626.1 miles







7/16/08 Oil and Gas Roads Roundtable – survey summary

The following is a summary of answers to four questions asked via e-mail to registered 
roundtable attendees. Respondents were predominantly from Conservation Districts and 

other PA State Agencies such as DEP and PENNDOT.

• What do you see as the biggest ROAD problem 
stemming from new well drilling operations?

• #1 response: Damage caused to local roads due to 
heavy truck traffic.

• #2 response: Environmental impacts to streams 
from road runoff





Fire break and Gordon roads-RUA 2006



Road Management Strategies

• Posting and Bonding of Roads
– In order to have a case in court, municipalities 

must post weight limits on roads prior to 
hauling activity. After posting, the municipality 
may permit heavier loads to be hauled on the 
road and may require a bond from the hauler.

• Road Use/Maintenance Agreements



What Regulations are Involved in What Regulations are Involved in 
Drilling a Gas Well?Drilling a Gas Well?



To drill a gas well in Pennsylvania 
the operator needs…

• a drilling permit 

• an E & S plan

Permits, Etc. 



Additional permits and/or approvals may be 
needed

• PennDOT highway occupancy 
permit

• Chapter 105 encroachment permit 

• Stormwater Management permit
for projects affecting more than 5    
acres



Protection of Streams 
and Wetlands

25 Pa. Code Chapter 105

Oil and Gas Act



PA’s Game Commission 
Responsibility: The Commission is responsible for 

managing all of Pennsylvania's wild birds and mammals 
specially the endangered ones .

PA’s Fish & Boat Commission 
Responsibility: Threatened and endangered fish, reptiles and 

amphibians

U.S. Fish & Wildlife Service
Responsibility: Responsible for managing & protecting the 
threatened and endangered species of Pennsylvania, and 
the rest of the United States.  In particular the endangered 

species.

Department of Conservation and 
Natural Resources 

Responsibility: It is responsible for plants and geological 
structures in Pennsylvania.

Threatened
& Endangered

Species
Short Eared Owl
Yellow-Crowned Night Hero

Hispid Gromwell

Osprey







Distance Restrictions:

• 100 ft.  - stream, spring or body of water 
identified on the most current 7 ½ minute 
USGS topographic map.

• 100 ft. must be maintained  to any wetland 
greater than one acre in size. 

• 200 ft from an existing building or water 
well without written consent of the owner.

• The department  may grant a waiver to the 
distance restriction.



There is, however, no restriction on how close you can build
your home to a gas well. Well…



History
Sept 29, 1972 – 25 PA Code Chapter 102 adopted.

Oil & Gas Operators were 
required to prepare Erosion 
and Sediment Control plans.

1981 – Department’s First Erosion and Sediment
Control Manual for oil & gas well operations
(Now incorporated in the Oil and Gas 
Operators Manual.)

Let’s Make a Plan.



Erosion and Sediment Control PlanErosion and Sediment Control Plan



Erosion & Sediment Controls 

(BMPs)_



Minimize the Disturbance



Pipeline Trenching



IMPACTS ON LANDSCAPES

Jonah gas field, Wyoming:
40 acre spacing with 3-5 acre 

well pads



220’ bore length

8’ below the streambed

Pipeline 
Stream 

Crossings



The End Result





Bioretention / Infiltration Area



Stabilized road surface



You might see this…





Common Questions



Protection of Water Supplies



Water Supply Replacement

• Operator responsible for 
replacing water supply if 
quality or quantity affected 

• Complaint – DEP has 10 days 
to investigate and 45 days to 
make a determination

• Issue orders as appropriate



Whenever a  suspected gas/oil well related
water loss or degradation occurs it should
be reported  to the Bureau of Oil & Gas 
Mgmt. regional office for further investigation.



“presumption of responsibility”

An operator is responsible for any 
degradation of a water supply within 1000 ft 
of the gas well that occurs within six months 
of the completion of drilling, unless the 
operator can prove otherwise.



Protection of Ground Water

• Steel casing is placed in the borehole to 
the depth of fresh ground water and 
cemented to surface to protect GW.

• Activities on the surface must be 
contained so that there is no discharge of 
pollutional substances to GW.



Will having a gas well or wells located on my farm 
jeopardize my involvement in agricultural land
preservation?

The Agricultural Area Security Law (Act of June 30,
1981, P.L. 128, No. 43) (3 P.S. 901-915) was passed 
to help the Commonwealth preserve our rich agricultural
heritage. Section 914.1(c) 6  of the Act states that an
agricultural conservation easement shall not prevent the 
utilization of any coal, gas or oil rights by the owner of
the land or the owner of the coal, gas or oil. 



What happens to the fluids used during drilling and 
production?

All fluids encountered  during the drilling
and fracing of a gas well are collected
in lined sumps. 



The water encountered when drilling through the fresh 
water zones is commonly referred to as “top hole 

water”. If this water meets specific criteria for pH, 
conductivity and is not contaminated with any other 

substance it may be land applied and allowed to 
infiltrate back into the ground.



All other drilling, fracing and production fluid is 
hauled to a permitted treatment facility



Treatment would occur at a plant that has an NPDES permit that
has specific discharge limits. An NPDES Permit issued by
DEP satisfies state as well as USEPA requirements. 



Be Smart Out There



OTHER GAS RELATED ISSUES
• Water Quantity and Quality

– Drilling Process
– Withdrawals
– Erosion & Sedimentation

• Waste Handling
– Treatment Plants
– Specialized Treatment
– Injection Wells

• Landowners
– Leases
– Wells, Pipelines, Utilities, Compressor Stations, Injection 

Wells



Drilling Units



Drilling Units





OTHER GAS RELATED ISSUES
• Legal Assistance
• Local Industry

– Labor competition
– Gearing up to support

• Education
– Skills & Knowledge to support new opportunities

• Bankers / Real Estate
– Value of property?
– With and without gas rights
– Housing



OTHER GAS RELATED ISSUES

• Local Municipalities
– Infrastructure needs
– Lack of Income

• Counties
– Tax issues
– Infrastructure concerns



Possibilities in Pennsylvania?

• LOTS of dollars flowing into the local 
economy.  How to keep ‘em here?
– Jobs?  

• Locals HAVE the skills?
• Or LEARN the skills?
• Or get newcomers to move into county?

– Business activities?

• Impacts on other sectors – tourism?



Impacts on Local Governments?

• Little local revenue impact 
• Natural gas is NOT subject to local taxes in PA
• Earned Income Tax paid where people live
• Corporate income tax goes to state

• Service impacts may be large

• If governments lease land – should view 
revenues as ‘Capital,’ not ‘Income’



• Real estate market
– Land available for sale?
– Homes sold to industry transplants
– Rental homes -trailers

• New business ventures
– Frac services
– Water hauling
– Brine water remediation
– Pipeline construction
– New start-ups

Economic Impacts?



• Local contractors for site work

• Local fuel, stone, and  site prep materials

• Equipment rentals

• Area surveyors, attorneys, abstractors, and other 
professional services

• Office and warehouse space

• Hundreds of landmen, drillers, and misc crews 
staying in area hotels for 2+ years

• Meals, services, and other retail purchases

Economic Impacts?



Local Government:  Issues
 Roads & Bonding
 Water
 Infrastructure
 Housing needs
 Schools
 Cultural change (conflicts?)
 Economic development
 Environmental impacts
 And….?



Bradford County Task Force

• Public Education Committee
• Government Relations Committee
• Industry Relations Committee
• Economic Development Committee
• Public Safety Committee
• Planning Committee
• Environmental Committee
• Infrastructure Committee



More Information

• http://www.srbc.net/index.htm
• http://www.bradfordcountypa.org/Natur

al-Gas.asp
• http://naturalgas.extension.psu.edu/
• http://www.dep.state.pa.us/dep/deputate/

minres/oilgas/new_forms/marcellus/marc
ellus.htm

• http://www.naturalgas.psu.edu


