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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

What is unconventional gas?

Coal Oil Natural Gas Nuclear Renewables
Type Anthracite & Bituminous | Oil, shale oils, tar Conventional & Solar, windmills,
sands Unconventional geothermal
Issues Strip mines, black lung, Explosions, Drill Groundwater Steam and Radioactive | To be identified
acid mine drainage, mine | Cuttings, Lot of leftover contamination, material leftover,
fires, explosions, Sulfur air drill holes in PA and Explosions, Drill cuttings Meltdown (China
pollution, groundwater cleanup, groundwater and fracing fluids Syndrome)
contamination, venting and | contamination, venting
flaring of gas and flaring of gas
é. Land s/urface

Conventional
non-associated

gas Coalbed methane
/ Conventional
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Environmental Research & Education Foundation (EREF)
Webinar

What is natural and unconventional gas?

TN

e ‘ N us
Eoaf 1S
. N .7
.

Gas Is the stuff that is leftover!

Source: Internet
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Environmental Research & Education Foundation (EREF)
Webinar

What Is natural and unconventional gas?

Natural Shale and Carbon Shale
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Environmental Research & Education Foundation (EREF)
Webinar

Where Is the Gas?
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Environmental Research & Education Foundation (EREF)
Webinar

How much gas Is there?

’& "c -
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Distribution Of G'Oba' ] Information courtesy of Society of Potroloum Engineers (SPE) 68755
Some Predictions of Possible Unconventional Hydrocarbons Availsbility Until 2100

Shale Gas Resources Yuko Kawata, Kazuo Fulita, The University of Tokyo




Environmental Research & Education Foundation (EREF)
Webinar

How much gas Is there?

Opportunlty North Amerlcan Shale Plays

Mantney Desp Basin { ;)
»250 Yot

Colarado Group
» 00 Yot

Bakken A —~— b
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~2300 TCF (85% Shale Gas)
“100 years of Natural Gas” U.S. Consumption 23 TCF/y

_S_ou_rqe:.Uf. Egerg_y_l‘nbnnaﬁon Administration based on data from various published studies. |
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

What can we use the gas for?

HOME HEATING

POWER INDUSTRY ... clean

burning

PLASTICS ... polyethylene

FUEL FOR VEHICLES

Source: Internet
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

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

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/

March 2011 12 =
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Environmental Research & Education Foundation (EREF)
Webinar

What makes unconventional gas viable?

Economics

$100+ /barrel of crude

$3.50+/gallon at the pump

B8 X rag UsA

Source: Internet

13 B
R
A

1 Golder
Associates



EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

What makes unconventional gas viable?

Roughly 200 tanker A pumper truck ingects a Natural gas fows out of well.

trucks deliver watar for mix of sand, water and
the fracluring process. chermicals ino the well. ’ Recovered water is stored in open Storage N‘”‘:&”"md

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.

Graphic by Al Granberg

14




Environmental Research & Education Foundation (EREF)
Webinar

What makes unconventional gas viable?

Directional Drilling

Appalachian Basin Gas Drilling

There are 5to 7 wells per one
drill pad.

m Up to 1200 tons of drillings per
pad
m Up to 11,000 feet deep

m Drilling through many geologic
formations

m Vertical and Horizontal
Directional Drilling

vvvvvv

Gulf of Mexico BP Well 252

March 3, 2014 15
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

Pennsylvania has been in the heart of our Energy

Production

1857 First Oil Well In Pennsylvania

Source: Internet

Pennsylvania was once first in Coal production

16 s
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EREF Webinar “Managing Wastes from Oil and Gas Fields in

Shale Formations”

-~ Net Feet of Organic-Rich Shale in the Marcellus Formation
-
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&as in place
fapth of burial)

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 ol

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

Source: http://geology.com/articles/marcellus-shale.shtml

March 3, 2014
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

Department of Environmental Protection De
partment of Environmental Protection
= Office of Oil and Gas Management - Office of Oil and Gas Management
:’; Wells Drilled - January-December 2012 ‘:m ‘l Well Permits Issued - January-December 2012
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Fuyeetn
0/6 1 1
) 4 , permits issued ... 1 year
(Conventional) - 1025 + (Unconventional) - 1365 = Total - 2390 Updated 01/04/2 Conventional - 1606 + Unconventional - 2484 = Total - 4090 Updated 01/09/2013

Department of Environmental Protection
Office of Oil and Gas Management
Unconventional Well Permits Issued and Wells Drilled

//”' January - July 2013
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e L 1671 permits issued ... have been drilled in PA
\ NS ~. . 6mos.
N ) /)/

Source: http://www.portal.state.pa.us/portal/server.pt/community/marcellus_shale/20296
Unconventional Permits Issued - 1671  Unconventional Wells Drilled - 68 Updated 08/16/2013
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

2. Drvllllmg Wast‘es Wast‘ewater (UI!C)

EXPLANATION

w— Appatachian Basin Province
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Reference: USGS, Assessment of Undiscovered Oil and Gas Rescurces of the Devonian Marcellus Shale of the Appalachian Basin

Provinces, 2011
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

Drilling Wastes ... Drill Cuttings

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)

Source: Confidential Client

March 3, 2014 20 s
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

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.

Conclusion: This shows that there is a potential for reuse In
construction material applications after dewatering.

Source: Confidential Client
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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

*PRODUCTION WELLS ARE NOT
REGULATED BY THE UIC PROGRAM

March 3, 2014 22
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

UIC Overview

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

e,
A
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

Underground Injection
Control Wells (Movie)
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

Waste Disposal is being hemrt Py TV
overshadowed by:

m Frac water needs
(SRBC & DRBC
Watersheds)

= Waste Water issues
(Reuse or treat and

discharge)
PADEP: “Pursuant to the Solid Waste
m Infrastructure issues Management Act, 35 P.S. § §6018.101 -
(Roads, Site Planning, 6018.1003 gas well fracturing fluids are
Transportation etc.) considered residual waste and must be

managed in accordance with applicable laws.”

March 3, 2014 26
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

Pennsylvania Waste Regulations

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

March 3, 2014 27 =
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

DANGER

Radiation from Drill Cuttings

P
a8

RADIOACTIVE
MATERIAL

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 putin 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.

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.

28 e
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

One-Stop-Shop A

Pennsylvania Regulations

PADEP
Chapter § 287.132

EPA Method
9095, The Paint
Filter Test

29 s
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

3. Waste Management Program

I - 1 I 1 - I I ] = & J 1
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Reference: USGS, Assessment of Undiscovered Oil and Gas Rescurces of the Devonian Marcellus Shale of the Appalachian Basin
Provincs, 2011 =
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

Processes Generating Wastes & Recyclables

‘1
1. GAS WELL PAD é

2. COMPRESSOR STATIONS

3. METERING STATIONS gisks

4. PIPELINE CONSTRUC e~
Golder
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

GAS WELL PAD WASTE STREAMS

4

1. Drilling wastes
2. Well completion wastes

3. Production well wastes

e S Al ‘.:

Refesence website: http://www.donnan.com/Marcellus-Gas_Hickory.htm

32 s



EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

GAS WELL PAD WASTE STREAMS

. 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 Dirill 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.) SE %
. Secondary Containment Water ﬁ" J
(Clean rainwater — sampling and analysis dependent on disposal options.) {Jl ]
. Boiler Water Blowdown = il
. HDPE Liner Sl
(Includes all geosynthetics used for secondary containment.) 25
. Clean Liner Sand j?J'i
(Sand associated with HDPE liner and secondary containment on a site that did not experience any spills) "A
. 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, ail filters, and oily rags.)
. Contractor-Generated Waste Oil
. Spill Cleanup Waste Material
(Includes soll, liner sand, water, or absorbent material impacted with glycols, boiler blowdown water, oil, waste oil, or
fuel ail.)
. Other Spill Residues
(Includes solil, 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)

33
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

AIR DRILLING
WASTE DIAGRAM

(Surface to Kickoff)

REUSE AT
OTHER WELLS
OR WELL SITES

LOW GRAVITY SOLIDS

RS w)(\

CLEAN OUT SOLIDS "
=
CONTINUOUS FLOW SOLIDS
Addttional Waste Streams from
CONTINUOUS FLOW WATER Vemcal Air Driling Process:

Sold Waste and Refuse
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

1. Gas Well Pad Drilling Waste Streams

WATER-BASED FLUID DRILLING
WASTE DIAGRAM

(Surface to Kickoff)

CENTRIFUGE I
ACTIVE
TANK
um | PALL TANX |

. | 1 ¥ T 1

l

l

D
T ISy [EBRSIIRIINT o -.):"._... K
..... RSN T T S S S S S e T o oo, A .'_-A".'.,..'.'A';c‘»"

Watwr Snnqv
Tank

WELL

-
~

\ REUSE AT OTHER
— — = LANDFILL WELLS OR WeLL
e e e a e e e e e i e
L4
CLEAN OUT 50LIDS
> :
CONTINUOUS FLOW SOLIDS Additional Waste Streams from
Water-based Fluld Dniting:
*  Solid Waste and Refuse
WATER-BASED FLUID s Waoste i
- Filars
- Oy Feaps
«  Cement Retums
- Grey Water
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

1. Gas Well Pad Drilling Waste Streams

OIL-BASED MUD DRILLING
WASTE DIAGRAM

(Kickoff to Total Depth)

OL-BASED DRILLING MUD =
- \
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

COMPLETION OPERATIONS
FLOWBACK WATER AND SAND
WASTE DIAGRAM

2. Well

Completion

Wastes

FRACING
PROCESS

FLOWBACK FROM WELL

Streams

— »
BANDRN

REUSED AT OTHER
COMPLETION SITES

| L

> LANDFILL I
SAND v

FRACING FLUIDS
Additonal Waste Streans from)

FRACING CHEM! CAL!
— Well Completions Operations:

WATER - Solid W&OK and Rehise
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

3. Production Well Wastes Streams

LOW PRESSURE PRODUCTION WELL T s
WASTE DIAGRAM s DUCTION
r R - Qﬁz;-.‘ 2 ;:’s
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_ e e
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EREF Webinar “Managing Wastes from Oil and Gas Fields in
Shale Formations”

COMPRESSOR STATION WASTE STREAMS

o 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.)

o 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 Soll
(Spills from any other chemical
compound used onsite.)
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COMPRESSOR STATION WASTE STREAMS
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METERING STATION WASTES

Reference Website: hitp://www_diamondkey.com/docs/TAS-009-AN-01_pdf

e  Generated Residual Waste
(Includes plant waste, maintenance waste, filters, and oily rags.)
e  Secondary Containment Water (Clean rainwater — sampling and analysis dependent on disposal options.)
. Grey Water
(Includes sewage and septic wastes.)
e  Spill Cleanup Waste Material
(Includes soil, water, and absorbent material impacted with glycols, oil, waste oil, or fuel oil.)
e  Other Spill Residues and Impacted Soil
(Spills from any other chemical compound used onsite.)
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METERING STATION WASTE STREAMS

METER STATION
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PIPELINE CONSTRUCTION & HORIZONTAL
DIRECTIONAL DRILLING WASTE STREAMS

Drill Cuttings

Drilling Mud

Contractor-Generated Waste Oll

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.) Thisis 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.)

\
e O o o

Refererice website: http:/iwww pbase com/cwphotolimage/135914728
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PIPELINE CONSTRUCTION

PIPELINE HORIZONTAL DIRECTIONAL DRILLING DIAGRAM

Additional Waste Streams from

HDD Process:
Solid Waste and Refuse
Waste Ol
Filters
3 Oily Rags
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Glossary of Terms

Term

Definition

Drrilling methed that uses compressed air to remove drill cuttings and tophole

portion of the material passes through and drops from the filkler within a five
{5} minute test period, the maternisl is deemead to contsin fres liguids

Air Drilling WEIET. § __ — _
Waste cement that returns to the surface during well cas= cementing 5 Equipment connectad 1o 8 pipeline that catches 3 Fig” used for cleaning the
Cement Retums operations. Pg (_3a1che_l p'p?""e' i S— . i
Equipment that uses centrifugal force to separate drill cuttings and fines. from Figging Solids Sold waste material generated during pipeline cleaning and maintenance.
Centrifuge water-based and oil-based drilling mud. ] Tank used to introduce drilling fluid constituents and additives in the drilling
Coalescor Equipment used to separate oil from water that is in an emulsion. Pill Tank fluid. _ _ i i
Equipment used in air drilling precess to prevent dust generation at the Latz-stage flowback water with slevated salinity thatis capturad 2t producten
Deduster Vessel surface. Produced Water wells, compressor stations and metering stations.
- - The process of regenerating or precessing used materials to make them
Deh?-drajor Equipment .usad toreduce 1hewa1er\la.pcurconcemrah.an |.n gss. Recycls suitable for their original intended use.
DE.K:C-E.HI Pellets Pellets qu_"?d o ral:luce the water vapour concentration in gas. The process of returning used materials to their original intended use without
Desiccant Towser Tower containing desiccant pellsts. Reuse treatment of processing.
DOT Approved Bulk Shipping | Containers approved fior over-the-road hauling. Examples include roll-off Open-topped bulk solid shipping container that can be removed from the
Container containers, drums, vac-trucks, and tanker trucks. Roll-off Contsiner tractor trailer that transports it to the site.
il Cuttings Soil and rock fragments generated during drilling operations. Sand Catcher Equipment used to capture flowback sand from the gas stream.
. Water-based or oibbased drilling fluid delivered to the well under pressure to Sand Tank Tank wsed to stors flowback sand.
Dirilling Musd coat the well bore and flesh drill cuttings to the surface. Equipment us=d to clean the gas stream of undesirable constituents at the
Water treated with a clarifying agent that forms a flecculent as part of the compressor station before it is delivered to the metering station or gas
FElog Water process to remove suspendsd solids. Scrubber transmission lins.
Flowback Water Used hydraulic stimulation fluid {i.e., fracing fluid). ) Any surface structure designed to capturs liguid material spills from
Flowback Sand Sand that was used in the fracing process that is brought to the surface. Secondary Containment processes of above ground storage tanks.
B mixture of water, sand and friction reducing and disinfEction compounds Settling Tank A tank thst uses gravity and retention time to separate solids from liguids.
that ars deliversd to wells under high pressure to fracture rock formations ) Tank used to store drill cuttings. Typically used to bulk up cuttings that, dao not
Fracing Fluid and keep the fractures open. Also known as hydraulic stimulstion fluid. Zhale Bin pass the paint filter test.
Fortable tank used to hold freshwater, fracing fluid, flowback water, flowback EShale Shaker Equipment used to remowe drill cuttings from drilling mud.
Frac Tank sand, or drilling mud. Eguipmeant used at compressar and metering stations that capturs largs
Gel Mud Water-based drilling mud. Elug Catcher wolumes of water traveling in the gas pipeline
High-Density Polyethylens liner used at driling and well completion sites to B Refuse and trash that oniginates from offices, lunch reoms or other facilities
HOPE Liner provide secondary containment. Munizipal Waste that contain no residusl chemical contaminants.

Horizontal Directional Drilling

Baoring method use to install pipelines in shallow bedrock without excavating.

Tank Cleanouts

Residuss on the bottom of storage tanks that are removed periodically.

Fines generated in the drilling process that are separated from the drilling

Eguipment that separates gasses, liguids and solids into their separste

Low Gravity Solids mud. Three-phase Separator phases.

Station used to measwre the smount of gas deliversd to the gas transmission Twio-phase Separator Eguipment that separates gasses from liguids.
Metering Station pipeline. Used oil from engines, compressors or ather ol sources that cannot be
Mud Tank Tank used to contain drilling mud. Waste Dils reused. Most waste oil generaied js recycled.
Oikbased Mud Drilling fluid that contains mineral oil and other drilling fluids. - Drilling fiuid that contains no significant amounts of mineral oil or other
Dily Rags Rags and other debris that contain residual amounts of waste oil. Water-based Drilling Mud organic liquids.

Pazint Filter Test

Test method used to determine the presence of fres liguids in 3
representative sample of waste. Materizlis placed in 3 paint filer, i any

Wet Gas

3as that has a high concentration of water vapour or other liguids associated
with gas exploration and production.
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See Figures for Drilling waste stream flow diagrams.

Drilling Waste Streams

Waste Responsible | Onsite Storage Sampling Analytical Testing Shipping Disposal, Reuse, or
Waste Name: Classification Party Requirements Requirements Required Document Transporters Recycling Additional Information
This is not 3 RCRA Use an approved
or PA Hazardous 1 sample per pad hauler with
Air Drill Cllﬂlll;]a Waste. It is a PA collected by Sampling Use a manifest Pennsylvania
{Includes drill cuttings, tnk | Residusl Waste. Store in shale bin or | Contractor and sent | Testing is required. when Residual Waste Dispose of at an Contact Sampling Gontractor. |
eleanouts, and low gravity RWC 210 - Drill DOTappmvedlxl: to approved Seelandﬂ-speuﬁc trans porting Hauler Waste approved Pennsylvania | o obtain samples T2 hours
solids.) Cuttings Drrilling Foreman shipping container. laboratory. Tequirements. offsite. Transpoerter Permits. | Residual Waste Landfill prior to hauling.
This is not 3 RCRA
or Pennsylvania
Water-based Mud | Hazardous Waste. 1 sample per pad Use an approved
Dirill Cuttlngs Itis a Pennsylvania collected by Sampling Usz 3 manifest hauler with
{Includes drillcuttings, trk | Riesidual Waste. Store in shale bin or Contractor and sent Testing is required. when Pennsylvania Dispose of at an Contact Sampling Contractor
cleanouts, and low gravity RWC 210 — Drill DOT approved bulk to approved See landfillspecific trams porting Residual Waste approved Pennsylvania | to obtain samples T2 hours
solids. ) Cuttings Drrilling Foreman shipping container. |sboratory. requirements. offsite. Hauler Permits. Residual Waste Landfill jprior to hauling.
This is not a RCRA
. . or Pennsylvania
Qil-based Mud Drill | Hazardous Waste. 1 sample per pad Use an approved
Cuttings Itis 3 Pennsylvania coliected by Sampling Use a manifest with
{Inchdu drill cuttings, tank | Flesidual Waste. Store in shale bin or | Contractor and sent | Testing is required. when Pennsylvania Dnspase of at an Contact Sampling Contractor
CIEaN0Uts, 3nd oW gravity RWC 210 — Drill DOTappmvedlxl: to approved See landfillspecific trans porting Residual Waste approved Pennsylvania | to obtain samples T2 hours
solids.) Cuttings Drilling Foreman shipping container. laboratory. requirements. offsite. Hauler Permits. Residual Waste Landfill prior to hauling.
This is not 3 RCRA
aor Pennsylvanis
Hazardous Waste. 1 sample per pad Use an approved
Itis a Pennsyhvanis collected by Sampling Use a manifest hauler with
Residusl Waste. Store in shale bin or Contractor and sent Testing is required. w‘hm_ Pennsylvanis Dispose of at an Contact Sampling Contractor
Cement Retums oy gin—on DOT approved bulk to approved See landfill specific |  transporting Residusl Waste | approved Pennsylvania | to obtain sampies 72 hours
Cuttings Drrilling Foreman shipping container. laboratory. requirements. offsite. Hauler Permits. Residual Waste Landfill. prior to hauling.
Generated Municipal Waste
Municipal Waste such as office Use an approved
{Includes office and refuse and lunch Use a bill of hauler with a Dispose of at an
IUNCNIoOM Waste and room waste are not Store in rolloff lzding when Pennsylvania approved Pennsylvania
refuse, with no il filters, Pennsyhvania container supplied by trans porting Residusl Waste Residual Waste Generated municipal waste
oily rags or residuss.) residual wastes. Drrilling Foreman landfill. None required MIA offsite. Hauler Pemit. permitted landfill. goes to Landfill.
O
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Drilling Waste Streams — Continued

Waste Responsible Onsite Storage Sampling Analytical Testing Shipping Disposal, Reuse,
Waste Name Classification Party Requirements Requirements Required Document Transporters or Recycling Additional Informafion
Field test for pH, S== "Discharge of Collect=d
Clean rainwater in Collect 1 specific conductivity, Surface Run-on/Run-off
secondary representative and look for evidence S0P for specific
Secondary containment is not sample. of an oily shesn. /A MIA procedurss.
Containment Water 3 RCRA or Use an approved
(Clean rainwater — Pennsyhvania The fracing company Use a bill of hauler with a
sampling and analysis hazardous waste or Store in secondary Collect 1 sample per 3t the receiving pad lading wh=n Pennsylvanis Use water at completion | Contact Water Management
dependant on disposal a Pennsylhvania containment or above | 50 pblg of contsined | will test the water for | transporting the Residusl Wasts lecations for to obtain samples T2 howrs
options. ) residual waste. Drilling Foreman | ground sterage tank. water,, frac water suitability. | matenal offsite. Hauler Permit. drefracing prior to hauling.

This is not 2 RCRA
or Pennsylvania

Hazardous Waste. Store in shale bin or 1 sample {with drill
Itis 3 Fennsylvanis IZ_IO'!'appro\lqd bullg cuttings) per pad Use an approved Dispose of at an
Residusl Waste. shipping container with | collected by Sampling |  Testing is required. Use a manifest hauler with approved Pennsylvania Contact 3ampling
N dirill cauttings or mix with | Contractor and sent See landfill-specific when Pennsylvanis Residual Waste Contractor to obtain
Boiler Water RWC 455 — Other drilling fluids. te approved requiraments. trans porting Residual Waste Lamdfill. samples T2 hours. prior to
Blowdown Generic Waste Drrilling Foreman laboratory. offsite. Hayle Permits. hauling.

This is not 3 RCRA
or Pennsylvanis

Hazardous Waste. Use an approved
HDPE Liner It is & Pennsylvania Cut HDPE liner into Use a manifest hauler with Dispose of at an
{Inchedes all geosynthatcs Residual Waste. sections. and store in when Pennsylvania approved Pennsylvania
used for secondary RVWC 400 — DOT approved bulk transporting the Residual Waste Residual Waste Landfill.
containment. ) Polyethylens Lingr | Drilling Foreman shipping container. Meone Reguired MA material offsite. Hauler Permits.
Clean Liner Sand Lise an approved
{Sand associated with hauler. A
HOFE liner and secondary Us= 3 bill of Pennsylvania
containment on a sitethat | This is not a waste ES when Residusl Wasts Reuse sand at another
did not experience any materizl and can be trans porting Transporer is not drilling or completion
spills) reused. Drilling Foreman MiA Mons Reguired MIA offsite. required. site or stors haul and reuss or stors
O
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Drlling Waste Streams — Continued

Waste Responsible | Onsite Storage Sampling Analytical Testing Shipping Disposal, Reuse,
Waste Name Classification Party Requirements Requirements Required Document Transporters or Recycling Additional Information
Waste classificaton Reuse sand that mests
depends on test A minimum of 8 Use a manifest PADEP Management of
results and a samples (specified in for sand that Fill Policy standards for
i determination by PADEFP Management will ke disposed clean fill at other drilling
Potentially the Environmental of Fill Policy dated of in a landfill. Use an approved or completion sites or
Impacted Liner Protection Team for August T, 2010) Use a bill of hauler. & store at an offsite lay-
Sand compliance with collectsd by Test far the |=ding for soil Pennsylvaniz down yard. Dispose
{Sand associated with FADEF Environmental paramatars specified n that is Residual Waste sand that dees not mest
HDFE liner and secondary | Management of Fill Consultant and sent PADEF Management determined to Transporter is the standards at an
containment on a sitethat Policy dated to approved of Fill Policy dated be acceptable | required for transpont | approved Pennsylvania
Kl expenence 3 spill.) August 7, 2010. Drrilling Fareman WA Isboratony. August 7, 2010. for reuse offsite to 3 landfill. Residual Waste Landfill. Contact Contractor
This is not a RCRA,
Pennsylvania
Hazardous Waste,
ar 3 Pennsylvanis
Residual Waste. Usz 3 bill of Use an approved The approved hauler will
Grey Water Thers is no lading when hauler registered to arrange for and disposs of
{Incledes sewage and Pennsylvaniz RWC Store in polysthylens transporting transport residentis| Dispese of at a kecal the grey water at 3 locsl
septic wastes.) number. Drilling Fareman holding tank. offsite. seplic wasie,, sEwage trestment plant. SEwage treatment plant.
Contractor Use an approved
Generated Municipal Waste Use 3 manifest hauler of the
P such as office soceptable to contractor's choice Dispose of at an
wﬂ?ﬂl:gilf‘:iﬂ::: r=fuse and lunch PADEFP or bill of with Pennsylvania appmgdﬁpennsyhlania
lunchroom wasis with no | 7oom wasts are not Store in DOT approved lading when Residual Waste Residusl Waste Landfill
oil filters, oily rags, or Pennsyivania Dirillineg bulk shipping transporting Hauler Transportar of the contractor's
resmiues. ) residual wastes. Contractor container. Nome required NF& offsite. Permits. choice.
This is not 3 RCRA
or Pennsylvania
Hazardous Waste.
Itis 3 Pennsylvanis
Residual Waste.
RWC 455 — Gther
Generic Wastes Use a manifest Use an approved
Contractor RWC 472 — Spant to hauler of the Dispose of at an
Generated Residual Filters PADEF or bill of | contractor's choice | approved Pennsylvania
te RWC 503 - Oil- Store in DOT approved lading when with Pennsylvania | Residual Waste Landfill
{Includes refuse, gil filless, | Contsining Waste Drrilling bulk shipping trans porting Residual Waste of the contractor's
and cily rags.) {Absorbents, Rags) Contractor container. None required NFA offsite. Hauler Permits. choice.
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Well Compéetion Waste Streams
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Production Well (Migh and Low Pressure) Waste Streams
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Appondix A - Waste Manifesting Procedures
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Conclusions

m Shale Gas has presented new

waste streams to the waste _ ”:xh:::':'::‘mm "
Industry I
== Interior Marcellus AU HTLANTIC
(OCEAN

m For Pennsylvania a concise waste
management program has been
used to properly dispose of the
shale wastes within the current
waste regulations
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Be prepared for additional disposal e

Reference: USGS, Assessment of Undiscovered Oil and Gas Resources of the Devonian Marcellus Shale of the Appalachian Basin

needs as the Marcellus and Utica play  reime 2
develops further.
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Environmental Research & Education Foundation (EREF)

Webinar

The Utica Shale Formation
underlies the Marcellus Formation
with land purchases, exploration
and well drilling has already
commenced in Ohio.

Charlie Ballod
challod@qgolder.com

Bill Decker
bdecker@golder.com

Thank Youl!

Thickness of the Utica Shale

(Includes the Point Pleasant and Antes Shale)
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