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Horizontal Drilling

• Well bore drilled 
vertically 5000 to 8000+ 
feet deep to the 
Marcellus Shale

• Well bore drilled 
horizontally several 
thousand feet

• Efficiently accesses 
horizontal shale 
formations

Presenter
Presentation Notes
Why are gas companies drilling like mad? Shale gas has become economically attractive to companies because of aggressive and efficient extraction methods. Horizontal drilling pierces a bore more than a mile down to where the Marcellus shale formation lies, then drills horizontally for up to a mile, following the shale formation. Gas wells in the Marcellus and other shale formations in the Delaware River Basin are expected to be primarily horizontal wells.
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Presentation Notes
Together with horizontal drilling, the use of hydraulic fracturing, called “hydrofracking” or “fracking”, is being employed in shale gas wells. Hydrofracking injects fluid into the rock formation under high pressure, releasing the natural gas and markedly boosting production.  Fracking uses 2 to 9 mg of water for each well (average 4.5 m) (DRBC) - a consumptive/depletive loss because the water is not returned to its source. 20-90% remains underground and the rest is trucked off to be disposed of elsewhere. Some companies are reusing the 25%. This HUGE WATER CONSUMPTION FOR GAS DRILLING is why applications are being filed with agencies for such large water withdrawals, such as the application before the DRBC from Stone Energy from the West Brnach for .70 mgd and Chesapeake’s now-defunct application for the WB DR. 



Drilling rig at Dimock 
Township natural 

gas well 
Susquehanna County, PA

Cabot Oil and Gas Co.
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Gas drilling rig



Hydraulic Fracturing –”hydrofracking”
at a natural gas well site

http://www.srbc.net/whatsnew/docs/Marcellusshale71508ppt.PDF

Presenter
Presentation Notes
Here’s a typical natural gas well being hydrofracked. In Pennsylvania, records show that formaldehyde, a human carcinogen, acids, pesticides that are toxic to fish and aquatic life, and at least 85 other hazardous materials are added to the fracking water being used in the State. NY’s Draft SGEIS reports that fracking fluids being used in PA and WVA include up to 260 “unique chemicals” and 40 compounds of which the industry would not disclose the ingredients, including known cancer causing toxics such as benzene; DRN’s analysis of frack components that Chesapeake plans to use show benzene as well. Other hazardous chemicals being used include methanol, xylene, naphthalene, and benzene derivatives. These chemical hazards have many human health impacts such as central nervous system depressant, immune system depressants, chromosomal damage, neurological damage, endocrine disruption and can cause blindness, breathing and lung problems, anemia and more.  Yet no agency is proposing to ban especially dangerous chemicals from being injected into the ground through fracking. Of great concern is the exemption of hydrofracking from the federal Safe Drinking Water Act, which removes normally mandated protections of public water supplies and allows companies to keep secret the chemicals formulas they use in hydrofracking fluids. Frac fluids can mix with groundwater through natrual fractures that connect the shale formation to shallow freshwater aquifers and through artificially stimulated fractures created during fracking.  Contamination can also occur when grout and casing of the well bore fails or si weakened over time, even after a well is no longer productive, if it is not sealed properly.  Additionally, spills and accidents on the ground can cause frack fluids to seep into groundwater and surface water supplies can be easily polluted from surface activities, including from the open pits the fluids are stored in at the well site.  More about that in a minute.



Common Frack Fluid Additives
• (GPC and ALL (2009), Arthur et al (2008)
• Additive
• Common chemicals
• Diluted Acid
• Hydrochloric acid, muriatic acid
• biocide
• Glutaraldehyde
• Breaker
• Ammonium persulfate, sodium chloride
• Corrosion inhibitor
• N,n-dimethyl formamide
• Crosslinker
• Borate saltes
• Friction reducer
• polyacrylamide, mineral oil, petroleum 

distillate
• Gel
Courtesy of Dr. Tom Meyers Technical Draft 

Memo

• Guar gum, hydroxyethy cellulose
• Iron control 
• citric acid
• Carrier fluid
• Potassium chloride (KCl)
• Oxygen scavenger
• ammonium bisulfite
• ph adjustment
• sodium or potassium carbonate 

(NaCO4 or KCO4)
• Proppant
• sand
• Scale inhibitor
• ethylene glycol
• Surfactant
• Isopropanol



“Produced Water” or “Flowback”
in PA, 87% remains underground, 13% 

comes back up to the surface

Natural Gas Well pad and wastewater pit (PA)
Source: ALL Consulting, September 2008 http://www.all-llc.com/pdf/GWPCMarcellusFinal.pdf
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The next aspect of shale gas drilling that faces us is “What to do with the wastewater”? Produced water or flowback is water that erupts to the surface after hydrofracking, carrying with it pollutants from the deep geology such as:Naturally occurring radioactive materials – highlighted as a problem in PA wastewater in NY Draft SGEIS.Heavy metals, bromineArsenic, TDS, chlorides, sulfates Volatile organic compounds such as benzene, toluene, ethylbenzene, and xyleneNatural-gas-well flowback is 10 times more toxic than that from offshore oil wells. This toxic flowback, mixed with hydrofracking fluids, is stored on the well site in open pits until it is trucked away.Last year, in the state of pa they estimated 87% remained underground while 13% of the flowback water came up to the surface



Natural Gas Drilling 
Wastewater Disposal

http://product-image.tradeindia.com/00239749/b/Sewage-Treatment-Plant.jpg
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Presentation Notes
Once well development is complete, the wastewater is required to be disposed of at an approved facility. Learning a lesson from Pennsylvania’s Monongahela River, we know we can’t safely send it to sewage treatment plants. Natural-gas-drilling wastewater with high Total Dissolved Solids (TDS), salts, and toxic chemicals were being passed through the plants there and discharged to the river, slightly diluted. Due to an overload of these pollutants in the River in Fall 2008, Pennsylvania issued a water-quality-advisory for 325,000 customers to use bottled water and has had to all but ban the acceptance of wastewater from gas well fracking. But the pollution problems in the Mon have continued. The advisory was issued again this summer and last month PADEP issued a notice that 46 miles of the river again exceeded the water quality standard for TDS based on data gathered by the USGS River Alert and Information Network at 12 newly installed monitors to catch exceedences early but the fact remains that gas drilling ww is contributing to TDS overloads in the river, as well as several other streams and rivers in PA, as documented by PADEP.  In a minute. I’ll mention more about PA regualtions being proposed to treat gas drilling ww.



• The McKeesport Sewage Treatment Plant, 
one of nine plants on the Monongahela River 
that has treated wastewater from Marcellus 
Shale drilling operations. (Joaquin 
Sapien/ProPublica)

• Drilling wastewater contains 
so much TDS that it can be 
five times as salty [8] as sea 
water. (sea water ~ 30,000 –
40,000 ppm TDS)

• 2013 – projected 
completion of first plant --
And at its peak that plant 
would be able to treat only 
400,000 gallons of 
wastewater a day [14]. The 
DEP would need 50 plants 
that size to process all the 
wastewater expected by 
2011.

Compliments of ProPublica

http://s3.amazonaws.com/propublica/assets/monongahela/MarcellusShaleWaterManagementChallenges 11.08.pdf�
http://s3.amazonaws.com/propublica/assets/monongahela/TerraAqua Draft Permit - FACT SHEETS.pdf�
http://s3.amazonaws.com/propublica/assets/monongahela/TerraAqua Draft Permit - FACT SHEETS.pdf�




Major Investigative Reporting: 
NY Times

Feb. 26, 2011 by Ian Urbina

• Part 1: 
http://www.nytimes.com/201
1/02/27/us/27gas.html?_r=1&
hp

• Part 2: 
http://www.nytimes.com/201
1/03/02/us/02gas.html?_r=2&
hp\

• Part 3: 
http://www.nytimes.com/201
1/03/04/us/04gas.html?_r=3&
pagewanted=1&ref=us

Bradford County well water

Fractracker photo tool

http://www.nytimes.com/2011/02/27/us/27gas.html?_r=1&hp�
http://www.nytimes.com/2011/02/27/us/27gas.html?_r=1&hp�
http://www.nytimes.com/2011/02/27/us/27gas.html?_r=1&hp�
http://www.nytimes.com/2011/03/02/us/02gas.html?_r=2&hp\�
http://www.nytimes.com/2011/03/02/us/02gas.html?_r=2&hp\�
http://www.nytimes.com/2011/03/02/us/02gas.html?_r=2&hp\�
http://www.nytimes.com/2011/03/04/us/04gas.html?_r=3&pagewanted=1&ref=us�
http://www.nytimes.com/2011/03/04/us/04gas.html?_r=3&pagewanted=1&ref=us�
http://www.nytimes.com/2011/03/04/us/04gas.html?_r=3&pagewanted=1&ref=us�
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The produced water, which also contains frack fluids, is usually stored on the well site in open pits. These open pits expose surface and groundwater to pollution from torn liners, spills and overtopping. The chemicals volatilize to the air, causing dangerous air pollution including methane - a major greenhouse gas, mono-nitrogen oxides, and volatile organic compounds. Air pollution from well sites is emerging as a major pollution pathway both to the air and as pollutants are deposited on the land and water. Further, since drill sites can legally be located in floodplains and on steep slopes, and since dam permitting for these pits was recently relaxed by PADEP, there is ample opportunity for open pits to quickly spill during storms into a waterway. The lack any requirements of monitoring of fluids and chemicals at the drill site or local groundwater or nearby waterways before during and after extraction complicates the tracking and control of pollution .  Water quality degradation is hard to prove if there’s no baseline data (you don’t know what you’ve got till it’s gone).



June Overflow on Farm --- Fractracker





Fire in Hopewell Township PA - Atlas Energy drilling site 3-31-10 - Fractracker



Steckman Ridge Gas Compressor Plant - Clearville, PA 2009 (Fractracker) 



Spring water - Clearville, PA 2009
Residents report it smells like motor oil  (Fracktracker)



http://naturalgas.extension.psu.edu/Multimedia.htmtxsharon.blogspot.com
http://picasaweb.google.com/AlleghenyDefenseProject/
August112007LightHawkFlight#slideshow

Allegheny National Forest, PA
Forest fragmentation

Leidy Township, PA Gas Fire

Presenter
Presentation Notes
The scale of natural gas development that is planned in the Marcellus Shale is staggering; the crowded spacing of wells and their infrastructure,the conversion of land cover from natural condition to industrial landscape,the destruction of habitat and natural resources, increased runoff, erosion and stormwater pollution from well sites,influx of truck traffic (up to 1400 trips per frack, up to 12 wells per pad, multiple fracks per well),air pollution from diesel fueled equipment and vehicles; 24/7 construction during extraction and fracking bringing light, noise and air pollution, lasting weeks at a time,the not-uncommon occurrence of fires, emergencies, spills, and leaks,flooding and overtopping of open pits that store the hazardous frack/produced fluids,the pressurized injection of chemicals into the ground to develop the wells,the depletion of huge amounts of fresh water resources,the discharge of inadequately treated polluted and possibly toxic wastewater to groundwater, our streams and water supplies,scenic impacts and quality of life changes for the entire targeted region,the miles upon miles of essential gas pipelines to take the gas to market, processing facilities, storage depots, and the use of eminent domain for these facilities,all add up to tremendous environmental impacts and there’s no cumulative analysis being done of these adverse environmental impacts.  Baseline testing of water quality or inventory of natural resources is not required except on the most cursory level. Monitoring of water wells or stream water quality over time, study of the impacts of the depletive use of water resources, testing of wastewater, monitoring of changing environmental conditions, all are not required.  
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64% of PA is underlain by Marcellus Shale. Industry analysts and geologists say the Marcellus is the largest and is expected to be the most prolific natural gas field in the nation. However, some analysts are now questioning the hype that has accompanied long term shale gas projections due to the very high capital investment required for a shale well ($3-4 million for the initial well alone) and the unreliable natural gas market, where prices fluctuate and, compared to the high prices a year ago, have been depressed for some time and because currently some say there is a natural gas glut and nowhere to store more reserves. Further, questions about the longevity of high well yields are being raised. Nonetheless, PA is cranking out permits fast and furious – In 2008, in 2009, 6,240 4,320 permits were issued; so far in 2010, 3,065 permits have been issued. DEP reports that 1,272 were Marcellus shale permits, more than a 50% increase over last year if the pace keeps up – DEP announced they expected up to 5,200 Marcellus permit applications this year alone.Since natural gas is 95% methane, a major greenhouse gas, there is controversy over the climate change impacts of its promotion due to carbon emissions. Methane is 20-25 times more powerful in trapping heat than CO2, making its impact on global warming more potent.  Further, how much carbon will be released and how many volatile organic compounds will be produced and what will be the impact on the build up of the resulting greenhouse gases from naturla gas exploitation on global warming?  









Total 2010 Totals According to PADEP

• 1,500 total inspections by DEP

• 2,721 total violations found by DEP

• 721 total enforcements

• Source:http://www.dep.state.pa.us/dep/deputat
e/minres/oilgas/OGInspectionsViolations/OGInsp
viol.htm



Pollution problems cited by DEP

• Pit has holes in liner
• Cuttings/oil/grease on ground
• 5 barrels of frac fluid escaped due to valve 

malfunction
• Failure to notify DEP of spill
• Drilling mud waste discharged to stream
• Fluid level exceeded freeboard in pit leaking fluid 

on ground
• Failure to adopt pollution prevention measures



DEP Permits Issued in 2011

January 2011 --- 508 drilling permits 
approved

February 2011 – 448 drilling permits 
approved

956 Wells approved
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453 wells drilled in 2011 as of 3/10/11301 marcellus wells and 152 non-marcellus wells



The Upper Delaware River…the source 
for 15 million people’s drinking water



Wild and Scenic 
Delaware River and 
Special Protection 

Waters
in the 

Delaware River 
Watershed 
NY, PA and 
New Jersey

Presenter
Presentation Notes
The main stem Delaware River is designated as a Wild and Scenic River by Congress from its formation at Hancock, NY 218.7 miles downstream to Trenton, NJ. Due to the high quality of the water and natural resources of the Wild and Scenic River, the entire nontidal river is designated as Special Protection Waters by the DRBC, the longest stretch of anti-degradation waters in the Nation. SPW designation requires that the river’s exceptional water quality not be degraded and any permits issued for gas drilling projects will have to prove they preserve this above average condition. THE DRBC, the agency that oversees the DR, has put a partial moratorium in place on drilling permits in the Basin and has begun developing shale-gas specific regulations due to the potential for degradation of the River’s water resources by this new industry. Monroe County and the Tobyhanna Creek/Tunkhannock Creek Watershed is within the designated Special Protection Waters so no new wells can go forward here at this time—but water withdrawals, wastewater facilities and other natural gas –related projects can move ahead—which is why we rallied at the last DRBC meeting in July and why DRN has field major legal challenges with the DRBC, one to stop more test wells, another to stop the withdrawal of .70 mgd from the West Branch of the Lackawaxen River, north of here.



Delaware River 
Watershed by State

New York State = 18.5% of land mass 
Pennsylvania = 50.3% of land mass

New York (including NYC) –
largest water user

Pennsylvania – next largest user

Presenter
Presentation Notes
The Delaware River is the largest free flowing river east of the Mississippi. The Delaware River Watershed represents less than a half percent of the US land area (13,539 square miles) yet it provides 5% of the US population with water. This includes 7 million (up to 9 at times) people in New York City and 8 million people downstream on the Delaware—at least 15 million people.  PA comprises the largest land mass in the DR Watershed.  New York is next to the smallest land mass but controls about 28% of the river’s flow with its water supply reservoirs in the Catskills, removing 292 bg of water per year from the River (up to 800 mgd), making it the largest single user of the 650 bg consumed by all users each year.  This is significant because the consumptive removal of the headwater flows of the river by New York means that the amount of flow left is all the more important to protect in order to keep our water needs filled and water quality high.  The less water available from the fresh clean upper reaches of the river, the less clean our water downstream will be due to pollution input s along the River’s 330 mile journey to the Ocean.
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Moratorium still stands in the Delaware River watershed with the exception of 11 exploratory wells that were allowed to move forward despite riverkeeper’s legal challenge. About 36% of the Delaware River Basin is underlain with Marcellus shale.   (DRBC)





SPW Waters (2000-2004 dataset)
TDS readings (ppm)
• N= 1028 samples on 

main stem and 15 trib
streams

• MINIMUM 10 
• MAXIMUM 618 
• MEDIAN 160
• AVERAGE 183 
• DRBC dataset

Secondary drinking water standard – 500 ppm



Heptageniidae
Epeorus

Heptageniidae
Heptagenia

Ephemerellidae

E. Fleek, NC DWQ

Mayflies represent ~25-50% of Abundance; ~1/3rd biodiversity
In natural, undegraded Appalachian streams

http://www.benthos.org/imagelibrary/showimage.cfm?File_name=macro015&File_type=jpg�
http://www.benthos.org/imagelibrary/showimage.cfm?File_name=macro012&File_type=jpg�
http://www.benthos.org/imagelibrary/showimage.cfm?File_name=macro011&File_type=jpg�


(Partial) Moratorium on gas drilling still 
holds in the Delaware River Basin

• Exception of 11 exploratory 
wells that have been 
allowed to move forward

• DRN &DCS filed an appeal 
to exploratory wells & stone 
energy water withdrawal

• Expert reports drafted & 
finalized on exploratory 
wells (avail on DRN website)



Timeline cont’d

• DRBC throws out case at December 9th

meeting and releases draft gas drilling 
regulations with 90-day comment period

• Advocacy to extend comment period on draft 
regulations beyond March 16th

• March 3- DRBC announces 30 day extension 
until April 15, 2011 (PA only no vote, NJ would 
not vote for 45 day extension)



Teeple – “exploratory” well

Teeple Test Well – May, 2010



DL Teeple 1 1 well plat 
geo-referenced and 
overlaid on USGS topo
quad.

•HQ watershed
•Surrounded on 3 sides by 
water
•Cited for E&S failures 1 
month after permit 
issued.



Crum exploratory well



Inadequate DRBC gas drilling 
regulations released Dec 9, 2010

• draft regulations do not address cumulative 
impacts, do not set limits on gas development, 
do not institute high enough standards to 
protect streams and communities and rely 
heavily on flawed state regulations that are 
filled with exemptions and loopholes. 



Time to flood DRBC with comments…

• The DRBC’s draft rules are available at 
http://www.state.nj.us/drbc/notice_naturalga
s-draftregs.htm. Comment can be submitted 
now electronically at 
http://parkplanning.nps.gov/projectHome.cf
m?projectId=33467

• Please comment by April 15th!

http://www.state.nj.us/drbc/notice_naturalgas-draftregs.htm�
http://www.state.nj.us/drbc/notice_naturalgas-draftregs.htm�
http://parkplanning.nps.gov/projectHome.cfm?projectId=33467�
http://parkplanning.nps.gov/projectHome.cfm?projectId=33467�


DRBC Draft Regulations rely on state laws and 
permit requirements

“compliance with state laws and permit requirements 
relating to natural gas and exploratory well construction 
and operation shall constitute satisfaction of project 
sponsor’s obligation”

• NY Article 23
• 25 PA Code Chapter 78 – Oil and Gas

• BUT in PA Chapter 78 does NOT provide 
the same requirements for erosion & 
sediment control and stormwater as 
applied to other construction sites.

X



PA Requirements

• Few requirements and submissions for 
sites under 5 acres.

• For sites over 5 acres, many exemptions 
and exceptions that are not available 
to other disturbance activities.

• Little review or oversight, instead self-
monitoring. X



Additional Exemptions
Pa 25 Code Chapter 102.14 requires a 150 foot riparian buffer in Special 
Protection Waters…

Oil and gas activities are given an exemption “so long as any existing 
riparian buffer is undisturbed to the greatest extent possible.” 

There are NO…
1. Regulatory processes or safeguards in place to assure that stormwater 

management measures are adequate.
2. Safeguards or consideration of factors such as:

– Slopes
– Soil types
– Amount of vegetation and Protection of existing vegetation
– Protection of water bodies
– Adequate recharge for baseflow….



PA Erosion & Sediment Requirements
Gas Exploration and Extraction facilities < 5 acres

• Are NOT required to obtain an E&S Control Permit.

• Must prepare an Erosion and Sediment Control Plan, but are NOT 
required to submit the Plan to PaDEP for review.

• PPC Plan (storage of chemicals, etc.) not required under 5 acres 
and can be general:

“this PPC Plan applies to all well sites in Wayne County”

Woodland 1-1 Example 



Other Problems with DRBC regulations

• DRBC defers to PA’s 
inadequate state 
standards for drilling, 
cementing,and
casing construction 
(substandard Chap. 
78 requirements)



• Air pollution from 
gas wells and 
wastewater 
impoundments is 
not addressed at all 
by the DRBC 
regulations, despite 
human health, air, 
and water impacts.  • Barnett Shale region: Air quality -

Fort Worth, TX 4/05/2010



• Buffers and setbacks 
that DRBC proposes 
are not adequate 
enough – 500 foot 
setback a start but 
setbacks along the 
entirety of the 
borehole is needed



Rules would allow for 
fast-track approvals 
(approval by rule) 
with streamlined ED 
review without 
public input for 
much gas drilling & 
some withdrawals



DRBC is allowing 
centralized 
wastewater 
impoundments 
and allowing weak 
state standards to 
regulate them (PA 
100 ft setback 
from waterbody)



OTHER UPDATES

Three public hearings 
brought out 
hundreds to 
comment

Unauthorized hearing 
in Philly held March 
8th



• NJ env committee in 
Senate just passed a 
ban on gas drilling 
and wastewater 
acceptance for the 
state of NJ – March 
10th, 2011



• State of MD 
announced a two 
year moratorium on 
any gas drilling in the 
state



• Vitali introduces moratorium bill on drilling in 
PA state forests

• NY still has moratorium until Summer 2011



www.delawareriverkeeper.org

Faith Zerbe
Delaware Riverkeeper

Network
215-369-1188 ext 110
faith@delawareriverk

eeper.org











Over 77 groups involved – DRN alone 
counted >10,000+ comments to DRBC 

this summer – meetings packed 
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