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What Is the Marcellus Shale? EEEEN

The Marcellus Shale Play represents the
largest new natural gas play in the world with
estimated reserves of 489 trillion cubic feet.

The Marcellus Shale can be found thousands
of feet below the ground primarily in New York,
Pennsylvania, West Virginia and Ohio.
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Marcellus Shale EEEEE

Until recently, the depth of Marcellus shale
made exploration cost prohibitive
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Why is the Marcellus Shale important? Bl N NN

e[ ocal and State Investment
Domestic Energy Supply

eGreenhouse Gas Emissions
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Presenter
Presentation Notes
Marcellus Shale reserves are valued in the billions of dollars and are already providing states with millions of dollars in new local investment, employment opportunities, and new streams of revenue.
As a domestic source of energy, the Marcellus Shale will play an increasingly important role in the energy future of the nation.

While still a fossil fuel, natural gas burns much cleaner than other fossil fuels and contributes less than half the greenhouse emissions of coal.  With the possible implementation of cap and trade legislation, natural gas potentially plays a larger role in fueling the nation.


‘an

Why Is Water so Important? HEEEE

* Marcellus Shale exploration requires
substantially more water than historical
exploration

e Individual Marcellus Shale wells will use

1-4 mi
e Wells

lion gallons of water

nistorically used less than one

million gallons of water

]


Presenter
Presentation Notes
Marcellus Shale is defined as an unconventional gas play because it is shale gas play.  The gas is essentially trapped in the shale and must be removed from the shale before it can be collected.  It takes some effort to get the gas out.


‘an

How does it work? EEEEE

 Liquid made up chiefly of water and other
additives, such as friction reducers, are
forced down the well to dislodge the natural
gas from the Marcellus Shale formation

* The liquid fractures the formation releasing
the natural gas and allowing it to flow back
to the surface

]


Presenter
Presentation Notes
Assume that the well is constructed down to the Marcellus shale.
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How does it work? (continuedy @HENNN

» Along with the natural gas the fluid initially
Introduced into the well also flows back to
the surface

* This process is commonly known as
hydraulic fracturing


Presenter
Presentation Notes
It is worth noting that the process of hydraulic fracturing is not a new process.  While it may be new to the vocabulary of many folks it is not a new exploration method.
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How does it work? (continuedy @HENNN

* Wells are also turned in a horizontal
direction once the well reaches the gas
producing formation

 This allows one well to produce a larger
area of the shale at a much more
efficient rate


Presenter
Presentation Notes
These well sites, because of the amount of water needed to produce the wells and because of the larger production of the wells are generally larger in size 1-3 acres as opposed to less than an acre.  By using the horizontal wells though, you can produce a larger area from on well site – so the footprint issue is somewhat mitigated.
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How does 1t work? (continued) EEEEN

Well is turned
harizontal
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‘an

Frac Fluid EEEEE

Frac Fluid i1s the common term used
for the liquid material used to dislodge
the natural gas from the Marcellus
Shale formation.


Presenter
Presentation Notes
The individual components of frac fluid are fairly well-known. 

Frac fluid additives include friction reducers, corrosion inhibitors, scale inhibitors, biocides, and various grades of sand used to fracture the shale.

The issue of contention is whether the actual amounts of the individual ingredients which make up the fluid must be disclosed.  Companies have consistently taken the position that this information is proprietary.



‘am

Flow Back Water EEEEE

Flow back water Is the water which
returns as part of the production
process.


Presenter
Presentation Notes
The water includes not only remnants of the frac fluid, but also constituents such as salts and soluble organics consistent with the shale formation.

With Marcellus Shale, due to the volume of water needed to fracture the shale and complete the well, the overall volume of flow back water is significantly larger than with other wells.

The 25% per cent number is generally an average number, some wells may produce much more water and others will produce less.
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What Has Changed? EEEEE

* \We are using larger amounts of water

* \We are producing larger amount of
wastewater


Presenter
Presentation Notes
These are issues which were unfamiliar to state regulators in the area of natural gas exploration.


‘an

Water Concerns 1111

e Use of large amounts of water will
Impact other uses (Water Use)

* Production of large amounts of
wastewater will result Iin
contamination of water supplies
(Water Handling)

]


Presenter
Presentation Notes
We here the terms millions of gallons of water.  Well, the automatic question is, do we have that much water.

We also here about large amounts of wastewater and we are not real sure about the content of the water.  The immediate question is how do we deal with it safely.


‘an

Water Use Concerns 1111

Capacity — Smaller streams in Pennsylvania
In 2008 had severe low flow conditions due
to certain water withdrawals related to oil and
gas exploration.

As a result, the Pennsylvania DEP, In
conjunction with the SRBC, halted water
withdrawal approvals within the
Susquehanna River basin for a short period

of time.
S


Presenter
Presentation Notes
SRBC is the Susquehanna River Basin Commission, for those not familiar with Pennsylvania, the Susquehanna and Delaware rivers are both regulated by federally approved river basin commissions.  There is essentially dual regulatory responsibility for the rivers.

So, in 2008, you start seeing small streams drying up as a result of water takes by oil and gas exploration companies during the most inopportune time of the year – low flow.

Initially, there is rumor of a moratorium which is then modified greatly as we will discuss.


1]
State Regulation for Surface Waters HEEEN

» State regulators were not ready to address

water use Issues in the context of oil and gas
exploration

 Traditionally, oil and gas exploration did not
require the use of large amounts of water

« State regulation was generally a post-use

reporting requirement, if any requirement was
necessary at all

]



‘an

Traditional Water Use Regulations EEEEN

* West Virginia required uses of water In
excess of 750,000 gallons of water in a
given month to be reported

* Pennsylvania similarly required uses of
water in excess of 10,000 gallons of water
In a given month to be reported


Presenter
Presentation Notes
These were reporting requirements – not permits or requests for approval.  These statutes allowed the state to track water use, not regulate it.
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New Concerns for Water Use HEEEENE

These post-use reporting requirements did not
contemplate or attempt to address potential
Impacts of water uses.

Use of surface waters during certain times of the
year can interfere with traditional stream uses for
human consumption, farming and industrial uses,
and recreation particularly in smaller waters.


Presenter
Presentation Notes
It is  important to note on this issue that both the states and the federal government have authority under the CWA to protect WQS and also protect the existing uses of a stream.  So while water use is n ot something that is directly regulated by the CWA as traditional water discharges are – water uses can not be of such size that they impact stream uses or impact water quality.


‘an

Pennsylvania Permit Addendum HEEEENE

* The first state to institute new water use controls
related to the Marcellus Shale was Pennsylvania
which adopted a permit addendum as part of its
well permitting process in 2008

 The Permit Addendum required prospective
permittees to identify the source of its fracing
water, among other things

 This initial requirement to identify the source of
frac water would eventually include an analysis of
Impacts upon the stream &
]


Presenter
Presentation Notes
States are trying to assure that any single water use will not impact existing uses of the stream (recreation, public water source).
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Water Management Plans EEEEE

The Permit Addendum would

subsequently be replaced in 2009

through the development of watershed
based Water Management Plans.


Presenter
Presentation Notes
With regard the protection of water resources, the plans require that any water use protect a certain flow by rate to assure flows are sufficient in the stream to protect water quality and aquatic life.

This flow by rate will make some stream inaccessible for water use during certain low flow time sof the year such as the summer.

The real advantage of the plans are that rather than submitting substantial documentation with every well permit as was required under the addendum, permittees now submit water management plans which address their water needs on a water shed basis which may cover the development of multiple wells.  From a planning and efficiency point of view, this was a substantial improvement.

These plans can also be amended and modified as needed without having to modify each individual well permit which may be impacted by a change in water use plans.



‘m
West Virginia EEEEE

In early 2009, West Virginia issued a Marcellus Shale Policy
which requested that permittees within the Marcellus Shale
provide certain basic information with regard to proposed
water use.

This policy statement was further amended through the
Issuance of guidance by the WVDEP alerting the regulated
community that water use which results in a violation of water
guality standards or which adversely impacts aquatic life is not
acceptable.

The policy statement also stressed the need to plan for
wastewater handling.


Presenter
Presentation Notes
On January 8, 2010, the West Virginia Department of Environmental Protection (WVDEP) issued its finalized industry guidance regarding large water fracture operations addressing specifically water use, storm water and other pad management issues, and water disposal.  
 
The West Virginia Permit Addendum, required to be completed if it is anticipated that more than 5,000 barrels of water will be used or disposed of in the development process, will require sources of frac water, whether they be surface waters, recycled waters, or waters provided by a water supplier and the amount of water to be used be identified.  The Addendum will further require that permittees disclose the use of pits as well as the dimensions of any pits to be used and will require that permittees disclose the proposed method of wastewater handling.
 
The finalized guidance places an emphasis on water use and encourages permittees to utilize a new water use tool available on the WVDEP web-site which takes into account historical flows and seasonal variation to identify streams eligible for water withdrawals and again emphasizes that the onus is upon the permittees to assure that its withdrawals do not impact existing uses of the surface water.  
 
The guidance also discusses the anticipated growth in the disturbed area for well sites and the larger size of pits reminding permittees to use BMPs to limit and control soil erosion and sediment at the well site.  Finally, the guidance discusses the various disposal options, but does not mandate any specific forms of water handling or disposal.
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New York EEEEE

New York has essentially placed a
moratorium on the issuance of Marcellus
Shale wells pending the iIssuance of a
Supplemental General Environmental
Impact Statement.


Presenter
Presentation Notes
The draft SGEIS was issued in the fall of 2009 and remains under review following a lengthy public comment phase which included several public meetings.

The SGEIS document is hundreds of pages – so without going into the detail of the documents, particularly as it is not final, it is sufficient to state that it resembles and borrows from Pennsylvania with regard to its water use provisions, particularly with regards to safe guarding minimum flow by provisions.

The SGEIS is still in draft form and has not been issued in final form.  As a result, natural gas development remains at a standstill in NY at least with regard to the Marcellus Shale.  We anticipate though that NYDEC will finalize its response to comments and potentially a final decision on the SGEIS in May.


‘an

Important Fact EEEEE

As a percentage of the hydrology of any
area, oll and gas exploration will never
be more than a very small percentage of
uses.


Presenter
Presentation Notes
Despite the fact that a million gallons of water sounds like a lot of water, it is a very small percentage as compared to the traditional water uses of any area such as daily human consumption of water and other industrial needs.  The concern with regard to water use is a volumetric issue over a short period of time.

We are also seeing changes in the industry to address these water use concerns.  For example, where surface waters have to be used, planning allows for water to be slowly withdrawn over time so as to protect against lareg scale daily withdrawals.  I believe that we are also seeing a move away from surface water withdrawals where possible in favor of using public water suppliers as sources of water which can be costly and also recycling and re-use of frac water which would result in fewer potential surface water impacts. That is a nice segue into wastewater issues.  Much like water use, water handling is in essence a volumetric issue.  The industry has always produced and handled wastewater – the issue is how do you deal with the larger volumes produced through shale exploration.


. | |
Water Handling Concerns EEEEE
e Disposal Issues
e Groundwater Contamination

e Surface Water Contamination


Presenter
Presentation Notes
The amount of wastewater produced exploring in the Marcellus Shale is significantly more than wastewater produced in the past.

The content of the wastewater, including the frac fluid content and naturally occurring elements in the formation, include elements which can be detrimental to human health and the environment if released in sufficient amounts.

The potential volume of a surface water discharge and the content of the discharge is of concern as well



|
Disposal Options EEEEE

« Underground Injection — This method of disposal
IS a traditional method which has been used for
decades and has been proven to be safe and
effective

e Permits obtained in West Virginia through the
state UIC program, but must be obtained from
USEPA in Pennsylvania

* Problem — The geology of any given area
controls the capacity of any given injection well

]
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Disposal Options (Continued) EEEEE

e Land Application — Yet another traditional disposal
method. Wastewater is allowed to settle in pits
located likely adjacent to the well and the liquid on
the top is land applied.

 Permitting is obtained through the states through
general permits

* Problem — Sheer volume of the wastewater does
not allow for land application of the entire volume of
water due to the limited assimilative capacity of the
land

e Test project in West Virginia showed the impacts of
overloading any area with wastewater 9]


Presenter
Presentation Notes
Fernow experimental forest.
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Disposal Options (Continued) EEEEE

* Treatment and Discharge — One more traditional
method of treatment where water Is taken to a
POTW or specialty treatment facility and is treated
and discharged to surface waters

e Permitting Is through the states and their state
NPDES permitting programs

e Problems — POTWs do not provide much in the
way of treatment. Specialty treatment facilities do
not have the capacity to accommodate Marcellus
Shale size volumes. 2

]


Presenter
Presentation Notes
It is unlikely that this will remain a viable method of wastewater treatment given the concerns regarding surface water discharges which we will discuss shortly.
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Disposal Options (Continued) EEEEE

e Evaporation/Crystalization — Non-traditional treatment
method which effectively treats water and forms either a
sludge cake or crystalline product

« Permitting obtained through the states requiring air
permitting

* Problem — the process would require undertaking large
capitol expenditures and substantial operation and
maintenance costs related to transportation, energy
consumption, and disposal of the sludge cake or crystal

product
]
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Disposal Options (Continued) EEEEE

* Recycling/Re-use — Nontraditional option now being
heavily favored as it can result in a zero surface water
discharge. Treatment to levels which allow for wastewater
to be re-used as frac water with a smaller percentage
being collected for disposal.

e Permitting would be the through the states individual
NPDES permitting programs

* Problem — the concentrated brine product has extremely
high salt levels, but can be properly discharged through a
UIC permitted discharge point or other traditional methods

]


Presenter
Presentation Notes
This option provides substantial benefits:  The need to use surface or any other water for fracing is substantially lessened and the volume of the produced wastewater allows for discharge through more traditional methods.

Facility in Fairmont has been permitted to provide these very benefits.  In my mind, this is where we are going.  Having to use less water and producing less wastewater provides benefits all-around.


‘an

Groundwater Concerns EEEEE

 Issue has been substantial in New York to the point that
Chesapeake Energy has agreed to perform no drilling in
the watershed which provides New York City its drinking
water

 Pennsylvania has experienced surface water spills
triggering general concerns regarding water
contamination

e Many are concerned that oil and gas operations will
result in NORM contamination


Presenter
Presentation Notes
NORM - naturally occurring radioactive material.


‘an

UIC/Drilling Proven Safe EEEEE

* Reqgulations are already in place to assure that
wastewater from drilling activities do not result in
groundwater impacts

» Well casing and location requirements, either proposed
or in law, assure that drilling will not occur within certain
boundaries of underground drinking water sources

e Drilling in the Marcellus Shale formation will mean
drilling well below any underground drinking water

sources
]


Presenter
Presentation Notes
There has been no documented case of groundwater contamination resulting from drilling.  Nothing has changed – improper handling of water today will result in the same problems we have seen in the past.


]
NORM EEEEE

Sampling of frac water in West Virginia
and Pennsylvania show no evidence of
elevated levels of NORM in oil and gas
wastewater.
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Frac Water Debate EEEEE

The contents of Frac water,
notwithstanding the current debate, are
well known. What Is protected as a
trade secret are the various proportions
of the various elements that make up
frac water and the effectiveness of the
frac water to fracture the shale.

]


Presenter
Presentation Notes
All three states, New York, Pennsylvania, and West Virginia have either passed or are looking to pass regulations requiring that the content of frac water be divulged as part of the permit process.



[ [
Surface Water EEEEE

e Surface water Is the chief source of
drinking water supplies

e Concern is whether surface water
discharges will impact drinking water
supplies
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TDS Debate EEEEE

e TDS is the abbreviation for Total Dissolved Solids

 TDS is the total of all organic and inorganic
substances contained in a dissolved state In
water

 TDS Is comprised mostly of inorganic salts
(principally calcium, magnesium, potassium,
sodium, chlorides, and sulfides)

e TDS contributes to a stream’s health and

hardness
S


Presenter
Presentation Notes
Surface water discharges continue to be a concern to the public and the current concern regarding TDS presents a case study in how judgment can sometimes be overcome by emotion.


|
TDS Background EEEEE

 TDS Is a secondary drinking water contaminant —
secondary because it is not generally a threat to
human health or aguatic life

 TDS can impact the odor and taste of drinking
water

« USEPA developed a maximum contaminant level
(MCL) of 500ppm for TDS to protect the
aesthetics of public drinking water
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Why the Concern? EEEEE

* In the Fall of 2008, high levels of TDS were
detected Iin the Mon River in Pennsylvania
which can impact the aesthetics of drinking
water

* In 2009, Dunkard Creek (which flows through
both West Virginia and Pennsylvania) suffered
a catastrophic event because of golden algae
bloom attributed to extremely high levels of
chlorides and salts in the surface water

]


Presenter
Presentation Notes
Dunkard Creek references the fish and aquatic life kill in that creek which resulted from algae which needs high chlorides to spread – those chlorides are part of the content of TDS.  Initial reports and rumors attributed the high TDS to oil and gas operations.  This was never confirmed and in fact it was later confirmed that the TDS was not in any way associated with oil and gas operations.  

It is important to note that TDS is not generally a human health issue and does not impact aquatic life except at very high levels.



. |
New Proposed Regulations HEEEN

Pennsylvania and West Virginia have proposed, or
are considering, numeric water quality standards
for TDS:

- Pennsylvania proposed new draft rules in
November 2009 to limit TDS discharges state-
wide

- West Virginia legislators have draft legislation
requiring the development of TDS water quality

standards
S


Presenter
Presentation Notes
Pa. rules are still in the notice and comment stage.

House Bill 4001 has been introduced which requires the development of TDS standards state wide.

Surface water contamination and the Marcellus Shale are the drivers for these TDS concerns.


]
Regulation on the Quick EEEEE

Proposed regulation Is for a statewide
WQS, but...

Data does not necessarily indicate TDS
IS a statewide Issue.



|
Regulation on the Quick EEEEE

Data generally supports the notion that
TDS varies depending upon available
water flow rates.
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Regulation on the Quick EEEEE

 In West Virginia, there are no permitted
surface water discharges for oil and gas
wastewater to the Mon River

e Traditional sources of surface water TDS are
mining related water discharges and urban
storm water


Presenter
Presentation Notes
While PA traditionally allowed POTWs to accept oil and gas wastewater, that is no longer the case.


‘an

Potential Unintended Consequences HEEEE

e Treating TDS to proposed limits will require
the expenditure of billions of dollars

* The Pennsylvania Chamber of Commerce
estimated the installation of treatment
technology at a single power plant would be
$62,000,000 for capital costs and an
additional $4,500,000 for disposal

]


Presenter
Presentation Notes
Effective treatment technology to remove TDS includes reverse osmosis, evaporation, and crystalization which are all extremely energy intensive, increasing the expense of treatment and also creating air emissions increasing green house gas emmissions.
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Surface Water Discharges EEEEE

No matter which side of the debate you
support, the TDS debate shows that
surface water discharges will be largely
scrutinized and likely limited


Presenter
Presentation Notes
No matter the facts, I believe that industry will not be able to rely on the ability to use surface water discharges as part of the water handling process.  This will impact the potential disposal options mentioned before.  Even experimental projects as conducted in Clarksburg, WV in 2009 have created a political reality that will not permit wide scale surface water discharges despite the lack of scientific evidence to show that surface waters do not have the capacity to accept such discharges.
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So Where are We? EEEEE

 We are Iin a very fluid situation — rules are being
developed and modified on a continual basis

« States are looking for a reasonable middle ground
where water resources and the environment are
protected, but the natural resources of the state are
used to promote economic development

 The OIll and Gas Industry must remain flexible and
cognizant of these real and legitimate concerns

e \Water conservation, both on the water use side and
the water handling side of the equation will be

necessary T
]



The meeting host will now open phone and chat lines for questions

To pose a question to the presenter, please click “Raise Your Hand”
and the host will open your phone line

You may also ask questions by typing your question
Into the chat box on the lower right-hand portion of the screen

Thank you for participating!

February 17, 2010

The Marcellus Shale Series Continues



HE
Material Disclaimer EEEEE

These materials are public information and have been prepared solely
for educational purposes to contribute to the understanding of energy
and oil and gas law. These materials reflect only the personal views of
the author and are not individualized legal advice. It is understood that
each case is fact-specific, and that the appropriate solution in any case
will vary. Therefore, these materials may or may not be relevant to any
particular situation. Thus, the author and Steptoe & Johnson PLLC
cannot be bound either philosophically or as representatives of their
various present and future clients to the comments expressed in these
materials. The presentation of these materials does not establish any
form of attorney-client relationship with the author or Steptoe &
Johnson PLLC. While every attempt was made to insure that these
materials are accurate, errors or omissions may be contained therein,
for which any liability is disclaimed.

]
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