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1. Overview of Shale Gas with a 

Focus on Pennsylvania  

2. Drilling Wastes, Wastewater (UIC) 

and State Regulations 

3. Waste Management Program 
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1. Overview of Shale Gas 
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Coal Oil Natural Gas Nuclear Renewables 

Type Anthracite & Bituminous Oil, shale oils, tar 

sands 

Conventional & 

Unconventional 

Solar, windmills, 

geothermal 

Issues Strip mines, black lung, 

acid mine drainage, mine 

fires, explosions, Sulfur air 

pollution, groundwater 

contamination, venting and 

flaring of gas 

Explosions, Drill 

Cuttings, Lot of leftover 

drill holes in PA and 

cleanup, groundwater 

contamination, venting 

and flaring of gas 

Groundwater 

contamination, 

Explosions, Drill cuttings 

and fracing fluids 

Steam and Radioactive 

material leftover, 

Meltdown (China 

Syndrome) 

To be identified 
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What is natural and unconventional gas? 
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Gas is the stuff that is leftover! 

Source: Internet 
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What is natural and unconventional gas? 
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Natural Shale and Carbon Shale 



Environmental Research & Education Foundation (EREF) 

Webinar 

Where is the Gas? 
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How much gas is there? 
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How much gas is there? 
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What can we use the gas for? 
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• H O M E  H E AT I N G  

• P O W E R  I N D U S T R Y  …  c l e a n  

b u r n i n g  

• P L A S T I C S  …  p o l y e t h y l e n e  

• F U E L  F O R  V E H I C L E S   

Source: Internet 
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Sources : 

http://www.environmentalleader.com/2010/01/20/ups-adds-245-green-cng-trucks/ 

http://www.chron.com/business/article/The-cargo-is-still-garbage-but-the-fuel-is-3550278.php 

http://www.environmentalleader.com/2010/04/05/republic-services-adds-226-natural-gas-

trucks/ 

• UPS -  over 900 CNG vehicles  

• Waste Management - 1000 trucks 50 

fueling stations 

• Republic Waste - 226 trucks and fueling 

stations 

 

 

Clean Burning Compressed Natural Gas is becoming a 

larger part of our transportation systems 
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$100+ /barrel of crude 
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What makes unconventional gas viable? 

Economics 
$3.50+/gallon at the pump 

Environmental Research & Education Foundation (EREF) 

Webinar 

Source: Internet 
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What makes unconventional gas viable? 
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Fracing 

 
• Hydrofracing … blasting 

shale since 50 years 

• Fracing used to enhance 

groundwater regime at 

landfills 

• Each Shale gas well is 

developed by fracing and 

utilizes  3 to 4 million 

gallons of water per well.  
 

 

 



Gulf of Mexico BP Well 252 

Appalachian Basin Gas Drilling 

 There are 5 to 7 wells per one 

drill pad.  

 Up to 1200 tons of drillings per 

pad 

 Up to 11,000 feet deep 

 Drilling through many geologic 

formations 

 Vertical and Horizontal 

Directional Drilling 
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Directional Drilling 

Environmental Research & Education Foundation (EREF) 

Webinar 

What makes unconventional gas viable? 
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Pennsylvania has been in the heart of our Energy 

Production 
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Source: Internet 

1857 First Oil Well In Pennsylvania 

Pennsylvania was once first in Coal production 

Western Pennsylvania Shallow Gas Production 

http://www.pioga.org/photo_images/172_large.jpg
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GROWS Landfill 

Pennsylvania Shale gas facts: 

 Under 34 Million Acres of land 

 50 to 586 Trillion CF of gas Marcellus 

with current estimates of 84 trillion CF 

Marcellus and Utica 38 Trillion CF 

gas and 940 million barrels of oil 

 Use hydrofracing (fracing) process for 

gas removal  … Fracing  technology 

since 1940 

 Depths to 11,000 feet in Utica 

formation 

 Disposal of Waste drillings covered 

under PADEP Title 25 regulations 
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Source: http://geology.com/articles/marcellus-shale.shtml 
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Source: http://www.portal.state.pa.us/portal/server.pt/community/marcellus_shale/20296 

In Pennsylvania in 

2013 there were 689 

Shale wells drilled and 

1671 permits issued … 

6 mos. 

Over 350,000 oil and gas wells 

have been drilled in PA 

In Pennsylvania in 2012 

there were1365 Shale 

wells drilled and 2484 

permits issued … 1 year 



2. Drilling Wastes, Wastewater (UIC) 

and State Regulations 

19 

EREF Webinar “Managing Wastes from Oil and Gas Fields in  

Shale Formations” 
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Source: Confidential Client l 
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Shale Formations” 

Analytical Results … vary greatly but are 

consistent with vertical or top-hole drillings. 

Horizontal portion of the wells generally have 

constituents that need to be landfilled. 

 

Physical properties of top-hole (vertical) drill 

cuttings include high moisture content but 

only 11.5% to 15.9% fines (passing the #200 

sieve) 

Drilling Wastes … Drill Cuttings 



 

 

 

 

 

 

March 3, 2014 21 

GROWS Landfill 
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Laboratory testing results 

 

Grain size classifications include: 

• SW - Well-graded sands, gravelly sands, little 

or no fines 

• SM - Silty sands, sand-silt mixtures 

• SP-SM - Poorly graded sands, gravelly 

sands, little or no fines to silty sands, sand-silt 

mixtures 

Internal Friction Angles 36.5 and 37.8 degrees.  

 

 

Source: Confidential Client 

Conclusion: This shows that there is a potential for reuse in 

construction material applications after dewatering.  
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GROWS Landfill 

EREF Webinar “Managing Wastes from Oil and Gas Fields in  

Shale Formations” 

Underground Injection Control (UIC) wells 

of Shale Wastewater 

 

This has been a hot topic in Pennsylvania as 

each well develops approximately 1 million 

gallons of fracing water that is to be treated 

and/or reused. 

 

• Prevalent in Ohio and other States 

 

• Not prevalent in Pennsylvania 
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stone Horizons Exist above the Oriskany 

 

UIC Purpose:  

Manage ‘flowback’ or produced 

water from gas and oil production 

 

UIC Elements:  

• Injection well infrastructure  

• Suitable injection target formation 

• Confining layers that serve to 

contain injected fluids  

Successful UIC Installation:  

• Protects public, environment and drinking water resources  

• Has the capacity to handle economically feasible volumes of flowback 

/ produced waters  

• Meets regulatory requirements  

 

UIC Overview 



EREF Webinar “Managing Wastes from Oil and Gas Fields in 

Shale Formations” 

 

stone Horizons Exist above the Oriskany 
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Underground Injection 

Control Wells (Movie) 
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Waste Disposal is being 

overshadowed by: 
 

 Frac water needs 

(SRBC & DRBC 

Watersheds) 
 

  Waste Water issues 

(Reuse or treat and 

discharge) 
 

  Infrastructure issues 

(Roads, Site Planning, 

Transportation etc.) 

 

PADEP: “Pursuant to the Solid Waste 

Management Act, 35 P.S. § §6018.101 - 

6018.1003 gas well fracturing fluids are 

considered residual waste and must be 

managed in accordance with applicable laws.” 

EREF Webinar “Managing Wastes from Oil and Gas Fields in  

Shale Formations” 
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1. Drilling Wastes can be disposed of at the well site under PADEP Title 25, 

Part 1, Subpart C, Article I, Chapter 78 (Oil and Gas Wells)  … §78.61, 

62, 63 and 83 

 

Allow for drill cuttings to be disposed of: 

•At the well drilling site 

•By Pit disposal method 

•By Land application method 

•With Free liquids removed 

•Drillings are not contaminated 

•Offset Buffer criteria applies 

•If classified as residual waste, may dispose of drill cuttings in a 

onsite lined pit or land applied into the top six inches of topsoil 

 

2.  Drilling Waste can be disposed at an offsite landfill permitted under Title 

25, Part 1, Subpart C, Article VIII, Chapters 271 to  273 as a Municipal 

Landfill as a Special Waste or under Title 25, Part 1, Subpart C, Article 

IX, Chapters 287 to  289 as a Residual Waste Landfill as a residual 

waste. 

 

3. Drilling waste can be applied to be used a beneficial waste under a 

PADEP General Permit Title 25 §271.821 and §287.621 
 

 

 
 

Pennsylvania Waste Regulations 
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Radiation from Drill Cuttings 
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Examples of waste containing radioactive material may include solid waste from  naturally 

occurring radioactive material in soil and rocks,  All radioactive material that is accepted by the solid 

waste facility for disposal must be managed according to specific DEP regulations.  

Every landfill now has their own radiation detectors that every load has to pass through. 

The radiation detectors are very sensitive and may be set off by things like the truck 

driver who has had a medical procedure. Usually, the particles in the load are small and 

may be the size of a sand grain but this may be different as we are looking at a 

potential layer of earthen material. 

 

Generally, a contaminated load that has set off the detector is not sent to the landfill but 

is put in a “time out “ pen or fenced in area until someone can determine what to do with 

the load. A load will be excavated for the contaminated particles at the landfill or other 

area, looking for the radioactive particles with a handheld wand. The radioactive 

material is isolated and goes to a hazardous waste site like Model City and the rest of 

the load is cleared for landfilling. 
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Pennsylvania Regulations 

Drill Cuttings Solidification 
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EPA Method 

9095, The Paint 

Filter Test 

PADEP 

Chapter§ 287.132 

One-Stop-Shop 



3. Waste Management Program 
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EREF Webinar “Managing Wastes from Oil and Gas Fields in  

Shale Formations” 
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Processes Generating Wastes & Recyclables 

1. GAS WELL PAD 

2. COMPRESSOR STATIONS 

3. METERING STATIONS 

4. PIPELINE CONSTRUCTION 
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GAS WELL PAD WASTE STREAMS 

1. Drilling wastes 

2. Well completion wastes 

3. Production well wastes 

32 
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GAS WELL PAD WASTE STREAMS 

33 

 Air Drill Cuttings 

(Includes drill cuttings, tank cleanouts, and low gravity solids.) 

 Water-based Mud Drill Cuttings 

(Includes drill cuttings, tank cleanouts, and low gravity solids.) 

 Oil-based Mud Drill Cuttings 

(Includes drill cuttings, tank cleanouts, and low gravity solids.) 

 Cement Returns 

 Generated Municipal Waste 

(Includes office and lunchroom waste and refuse, with no oil filters, oily rags or residues.) 

 Secondary Containment Water 

(Clean rainwater – sampling and analysis dependent on disposal options.) 

 Boiler Water Blowdown 

 HDPE Liner 

(Includes all geosynthetics used for secondary containment.) 

 Clean Liner Sand 

(Sand associated with HDPE liner and secondary containment on a site that did not experience any spills) 

 Potentially Impacted Liner Sand  

(Sand associated with HDPE liner and secondary containment on a site that did experience a spill.) 

 Grey Water 

(Includes sewage and septic wastes.) 

 Contractor Generated Municipal Waste 

(Includes office and lunchroom waste with no oil filters, oily rags, or residues.) 

 Contractor Generated Residual Waste 

(Includes refuse, oil filters, and oily rags.) 

 Contractor-Generated Waste Oil 

 Spill Cleanup Waste Material 

(Includes soil, liner sand, water, or absorbent material impacted with glycols, boiler blowdown water, oil, waste oil, or 

fuel oil.)  

 Other Spill Residues  

(Includes soil, liner sand, water, or absorbent material impacted with any other chemical compound used onsite.) 

 Flowback Sand & Sludge 

 Flowback Water  

(for reuse in fracing) 

 Produced Water 

 (to be recycled) 
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1. Gas Well Pad Drilling Waste Streams 
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1. Gas Well Pad Drilling Waste Streams 
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1. Gas Well Pad Drilling Waste Streams 
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2. Well 

Completion 

Wastes 

Streams 
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3. Production Well Wastes Streams 
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COMPRESSOR STATION WASTE STREAMS 
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 Produced Water  

(to be recycled) 

 Slop Tank Oil/Water Emulsion 

 Waste Oil 

(Waste oil from compressors and 

engines.) 

 Secondary Containment Water  

(Clean rainwater – sampling and 

analysis dependent on disposal 

options.) 

 Generated Residual Waste 

(Includes plant waste, maintenance 

waste, filters, and oily rags.) 

 Grey Water 

(Includes sewage and septic wastes). 

 Spill Cleanup Waste Material 

(Includes soil, water, and absorbent 

material impacted with produced 

water, glycols, oil, waste oil, or fuel 

oil.)  

 Other Spill Residues and Impacted Soil 

(Spills from any other chemical 

compound used onsite.) 
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COMPRESSOR STATION WASTE STREAMS 
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METERING STATION WASTES 
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 Generated Residual Waste 

(Includes plant waste, maintenance waste, filters, and oily rags.) 

 Secondary Containment Water (Clean rainwater – sampling and analysis dependent on disposal options.) 

 Grey Water 

(Includes sewage and septic wastes.) 

 Spill Cleanup Waste Material 

(Includes soil, water, and absorbent material impacted with glycols, oil, waste oil, or fuel oil.)  

 Other Spill Residues and Impacted Soil 

(Spills from any other chemical compound used onsite.) 
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METERING STATION WASTE STREAMS 
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PIPELINE CONSTRUCTION & HORIZONTAL 

DIRECTIONAL DRILLING WASTE STREAMS 
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 Drill Cuttings 

 Drilling Mud 

 Contractor-Generated Waste Oil 

 Contractor Generated Residual Waste 

(Includes filters and oily rags.) 

 Contractor Generated Municipal Waste 

(Includes office and lunchroom waste with no oil filters, 

oily rags or residues.) Municipal Waste such as 

office refuse and lunch room waste are not 

Pennsylvania residual wastes. 

 Grey Water 

(Includes sewage and septic wastes.) This is not a 

RCRA or Pennsylvania Hazardous Waste or a 

Pennsylvania Residual Waste. There is no 

Pennsylvania RWC number. 

 Spill Cleanup Waste Material 

(Includes soil, water, and absorbent material impacted 

with oil, waste oil, or fuel oil.)  

 Other Spill Residues and Impacted Soil 

(Spills from any other chemical compound used 

onsite.) 
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PIPELINE CONSTRUCTION 
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 Conclusions 
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 Shale Gas has presented new 

waste streams to the waste 

industry 

 For Pennsylvania a concise waste 

management program has been 

used to properly dispose of the 

shale wastes within the current 

waste regulations 

 

What is next … 

Be prepared for additional disposal 

needs as the Marcellus and Utica play 

develops further. 

 

 

    

   

Conclusions 
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The Utica Shale Formation 
underlies the Marcellus Formation 

with land purchases, exploration 

and well drilling has already 

commenced in Ohio. 
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