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Natural Gas Permitting  



1. Laws and Regulations 

ÅLegislation affecting oil and gas exploration 
includes the ÓÔÁÔÅȭÓ ÏÉÌ ÁÎÄ ÇÁÓ laws: 
Å Oil and Gas Act 

Å Coal and Gas Resource Coordination Act 

Å Oil and Gas Conservation Law 

ÅȣÁÎÄ ÅÎÖÉÒÏÎÍÅÎÔÁÌ protection laws: 
Å Clean Streams Law 

Å Dam Safety and Encroachments Act 

Å Solid Waste Management Act 

Å Water Resources Planning Act 



,Á×Ó ÁÎÄ 2ÅÇÕÌÁÔÉÏÎÓ ɉÃÏÎÔȭÄɊ 

ÅThese laws require the DEP to write and 
enforce additional regulations that are 
consistent with these laws 

ÅMore detailed than the laws 

Å.ÏÔÅ ÔÈÅ ȰÐÕÒÐÏÓÅȱ ÏÆ ÅÁÃÈ ÓÅÔ ÏÆ ÌÁ×Ó 

ÅMORE IMPORTANTLY, the DEP is required to 
take public input on most of the regulatory 
actions it takes 



2. Permits  

ÅFor each of the laws on Slide 2 and a few 
more, DEP issues permits 

ÅWells, waste haulers, water treatment, 
ÄÁÍ ÃÏÎÓÔÒÕÃÔÉÏÎȟ ÁÎÄ ÍÁÎÙ ÍÏÒÅȣ 

ÅWe focus on three permits: 

ÅWater Management Plan 

Å Erosion and Sediment Control General Permit-1 

ÅWell Permit 



0ÅÒÍÉÔÓ ɉÃÏÎÔȭÄɊ 

ÅWater Management Plan 

Å Notes the source, location, and amount of water 
used in the drilling process 

Å Must also show the anticipated maximum 30-day 
average daily quantity of withdrawal in gallons 
per day and the maximum rate of withdrawal in 
gallons per day 

Å Must also have specifics on how the amount 
withdrawn will be measured and what safeguards 
are in place to insure compliance with pass-by 
flow requirements 



0ÅÒÍÉÔÓ ɉÃÏÎÔȭÄɊ 

ÅErosion and Sediment Control (ESCGP-1) 

Å Identify the exact coordinates, area, and 
type of project proposed 

ÅThe Best Management Practices utilized to 
minimize disturbance must also be noted 
and detailed for regulatory review 

Å5 acre requirement 



0ÅÒÍÉÔÓ ɉÃÏÎÔȭÄɊ 

ÅWell Permit 

Å Notice to all interested parties in the area 

Å Copy of the plat for the well site to the surface 
landowner and those with water supplies within 
1000 feet of well location 

Å Well may not be located within 200 feet horizontally 
of an existing building or water well without written 
consent or a granted variance 

Å Well site cannot be within 100 feet measured 
horizontally from a stream, spring or body of water 

Å Variance available from DEP 



3. Staying Informed  

Å E-facts:  

Å      www.dep.state.pa.us/dep/efacts/ 

Å E-notice: 

Å      www.dep.state.pa.us/enotice 

Å Pennsylvania Bulletin: 

Å      http://www.pabulletin.com/  
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ÅE-notice:  www.dep.state.pa.us/enotice 

 



3ÔÁÙÉÎÇ )ÎÆÏÒÍÅÄ ɉÃÏÎÔȭÄɊ 

ÅPennsylvania Bulletin :  
http://www.pabulletin.com/  



4. Monitoring  

ÅAbout 200 DEP inspectors for about 4,500 
Marcellus Shale wells 

ÅCitizens can help monitor and file complaints 

ÅContact : 

ÅDEP at (412) 442-4000  

ÅMountain Watershed Association at 
(724) 455 -4200  

ÅThree Rivers WATERKEEPER at (412) 
589-9411 



Fractracker 

Center for Healthy Environment and 

Communities 



Blog Features 

Pages ï About Us, 

Marcellus Resources, 

How FracTracker 

Works, DataTool, Events 

Calendar 

Share It (Twitter, etc) 

RSS Feeds ï Most recent 

datasets from DataTool, 

CHEC documentary 

project videos, PA DEP 

News, Citizensô Photos 

Links 

Search Button 

Archive 

Blog Followers & 

Contributors 

Labels/Tags from Posts 

 

The Blog ï 
http://www.fractracker.org   

mailto:shvozdovich@cleanwater.org


Register 

Splash page (screen 

shot right) 

Free & automated 

using Rhiza tools 

(software developer) 

Provide name and 

email address to 

encourage data 

accuracy 

Can view datasets 

and take a tour 

without registering, 

but cannot upload or 

download data 

DataTool ï http://data.fractracker.org  



My Home 

Your profile ï name, 

contact info, & a 

summary of your activity 

Library of datasets 

uploaded, snapshots 

created 

Everything is public. 

- - - - - - - - - - - - - - - - - -  

Explore 

Dashboard / summary of 

siteôs recent activity 

Search / sort by datasets, 

snapshots, users, 

geographic area 

My Home & Explore Pages 



My Home  

Your profile ï name, 
contact info, & a 
summary of your 
activity  

Library of datasets 
uploaded, snapshots 
created 

Everything is public.  

- - - - - - - - - - - - - - - - 
- -  

Explore  

Dashboard / 
summary of siteôs 
recent activity  

Search / sort by 
datasets, snapshots, 
users, geographic area 

My Home & Explore Pages 



Visualize = Map the data 

This is why latitude and 

longitude are critical 

Define what you want to 

show on the map 

Adjust the screen to 

zoom in on an area 

Learn more about an 

individual record 

Save session for later or 

create a snapshot 

 

 

 

 

 

Visualize Data 



Just like a snapshot you 

take with a camera, 

except this one can 

update automatically! 

Provides information on 

how the snapshot is being 

used & what datasets 

were used to create it 

Create a new 

visualization based on the 

snapshot 

Download it 

Or share it online (in pop 

up box to the right) 

 

 

 

 

Snapshots 



Activity Related to the Marcellus Shale 

Development  



Marcellus Shale Well Permits from 2007 

through June 2010 



Water Quality Impacts from Marcellus Shale 

Natural Gas Drilling (Chapter 5) 

Special thanks for the pictures to Bob Donnan 

www.marcellus-shale.us 



Why is Our Water Threatened ? 

ÅSafe Drinking Water Act  

ïSince 1974, provided regulatory protection of drinking water 

ïCalls for monitoring of underground injection of chemicals that 
may come in contact with drinking water supplies 

 

ÅThe 2005 Energy Policy Act 

ïBush administration pushed and Congress approved exemption of 
hydraulic fracturing from the regulatory authority of the Safe 
Drinking Water Act  

 

ÅAbsence of Federal Regulations 

ïStates are left to determine monitoring protocols for hydraulic 
fracturing.  

ïAs is the case with many issues where a clear lack of federal 
regulation exists, a patchwork of state regulations governs the  
process.  

ïMost state regulation does the bare minimum of merely collecting 
data on fracturing operations.  



Impacts Are Inevitable 

Water Supply Sources : 
ÅGround Water 

Å Surface Water 
 

Threats to Water Supply Sources : 
Å Poor Treatment  

Å Frac Pits 

Å Stormwater Management 

Å Cement Casings 

ñA natural gas drilling boom would inevitably result in some 

environmental damage including possible contamination of water 

supplies.ò 

-Former DEP Secretary John Hanger- 



Wastewater Treatment Facilities 
(Surface Water) 

Å  PA has 1 facility are capable of handling ñfrac waterò. Typically it is 

diluted before being dumped back into our rivers. 

Å Some public water utilities  downstream from big gas wastewater 

treatment plants have struggled to stay under the federal maximum for 

contaminants known as trihalomethanes, which can cause cancer if 

swallowed over a long period.  

Å In 2008 and 2009, the Mon did not meet drinking water standards. 

Å At least 3.6 million barrels of the waste were sent to treatment plants 

that empty into rivers during the 12 months ending June 30. 



Stormwater Management  
(Surface Water) 

ÅThe drilling process is 

allowed as close as 200 

feet from a water supply. 

Å DEP ñstreamlinedò 

stormwater permits, 

allowing companies to 

write their own plans 

without DEP review. 

Å County Conservation 

Dist were removed from 

E & S permitting process 

Å 119 Violations in 2010 



Frac Pits 
(Surface & Ground Water) 

Å Frac pits are lined with 

a synthetic liner made of 

acrylonitrile, which is 

toxic. These liners often 

develop tears. 

 

Å Liners are disposed of 

by simply burying them 

in the frac pit. 

Å 303 violations in 2010 

(the most frequent) 



Cement Casing  
(Ground Water) 

 

Å Thereôs different grinds (for) different kinds of cement. Most of the 
cements around here (are) built for resistance. But the cement necessary 
to protect the pipes and whatôs inside them from the different levels of 
freshwater aquifers, soil and porous layers of rock that stretch to the 
harder Marcellus Shale has a different function.  It must withstand 
pressure and temperature unlike that of buildings and bridges.  
 

Å 84 violations were sited for improper cementing/casing of wells in 2010. 
 

Å Cabot Oil and Gas, a Texas-based company with regional headquarters in 
Pittsburgh, received violation notices from the DEP for improperly 
cementing its wells in Dimock Township, where water wells were found to 
have gas in them and a leak caused one well to explode.   
 
 

 

 

 

 

 

ñ Until recently, DEP inspectors simply werenôt looking at cement 

grade during their survey.ò 

-Former DEP Deputy Secretary J Scott Roberts- 



Your Water Might Be Contaminated Ifé 



Myron Arnowitt  

State Director 

412-765-3053 x 203 

marnowitt@cleanwater.org  

www.cleanwateraction.org/pa 

Steve Hvozdovich 

Marcellus Shale Policy Associate 

412-765-3053 x 210 

shvozdovich@cleanwater.org  



Group Against Smog and 

Pollution 
ÅGroup Against Smog and Pollution Inc. 

ÅWightman School Community Bldg. 

Å5604 Solway Street, Room 204, Pittsburgh, PA 15217 

Å(Tel) 412-325-7382  (Fax) 412-325-7390 

Åwww.gasp-pgh.org email:gasp@gasp-pgh.org 

. 

http://www.dep.state.pa.us/aq_apps/aadata/
http://www.dep.state.pa.us/aq_apps/aadata/
http://www.dep.state.pa.us/aq_apps/aadata/


Visual Assessment Form- Page 81 

in Manual (Record Air Problems Here) 

Visual Assessment Form 

 

 
 

 

Å Site Description  (see, hear, feel or smell) 
_____________________________________________ 
_____________________________________________________________
_____________________________________________________________
_____________ 

 

                                                                                               

                                                               81 



Pittsburgh Beaver Valley in Nonattainment and Partial 

Nonattainment for Criteria Pollutant - PM 2.5 particles 

for 2006 (present standard issued 

attainment/nonattainment 10/2009)  24-hour standard of 

35 ug/m3 



Ozone Pittsburgh Beaver Valley  Nonattainment for 8-hour ozone 
standard 

1997 8-hour Ozone Standard: 0.08 ppm 
 

In March 2008, EPA revised the ozone standard to 0.075 ppm.  

 No current designations are available   

 

Last updated Sept. 16, 2010  

Green Book, US EPA see- http://www.epa.gov/oar/oaqps/greenbk/pa8.html 



 

Do Natural Gas Emissions Meaningfully Affect Air 

Quality?    

 

PHOTO BY PETER AENGST, THE WILDERNESS SOCIETY (JONAH II GAS FIELD, UPPER GREEN RIVER 

BASIN, WY) 



Wyoming -OZONE FORMATION 
   ñThe wintertime ozone levels in the Wyoming gas fields can 

quickly reach levels more than twice the 75 parts per 
billion the Environmental Protection Agency has set as a 
health threshold, leaping from 30 parts per billion to as 
high as 160 parts per billion in just four hours. Thatôs far 
higher than typical levels in metro Denver on a high-ozone 
summer day.ò 

                           ( quote from Russell Schnell, a National Oceanic and Atmospheric 

                                                          Administration scientist ) 
                                    Winter Ozone Levels, Rocky Mountain News, Tod Hartman 1/19/09 
             

 

 
 

       Wyoming-Boulder webcam-  http://www.wyvisnet.com/site.aspx?site=shel1 



Dallas Fort Worth-Natural Gas contributes 

heavily to smog in area 

üA comparison of smog forming emissions (NOx & 
VOCs) from on road vehicles and the oil and gas 
sector in Barnett Shale area in 5 counties in Dallas 
Fort Worth Texas  indicated that emissions from the 
oil and gas sector (most emissions from natural gas 
wells) were more than on road motor vehicles in those 
counties. 

 (Emissions from Natural Gas Production in the Barnett Shale Area and Opportunities for Cost-
Effective Improvements: Al Armendariz, Ph.D.Department of Environmental and Civil Engineering 
Southern Methodist University for Environmental Defense Fund.) 

 



Quantity of Emissions X # of Wells & Equipment= Total Scale  

(Shamrock Compressor Station-PA) PA Bulletin  Announcement 

German Township, Fayette County 

Å total of six engines,  

Åone turbine  

Åone dehydrator  

Åone condensate tank 

 

Potential emissions from the facility are estimated to be 

Å73.84 tons of nitrogen oxides (NOx) 

Å54.30 tons of carbon monoxide (CO) 

Å19.33 tons of volatile organic compounds (VOC) 

Å7.66 tons of formaldehyde 

Å7.75 tons of hazardous air pollutants (HAP) per year 

  



Methane & Natural GAS   
   

   (Chart Information -Natural Gas Star Program) 

üExplosive 

üMethane is a potent 
greenhouse gas 21+ times 
more powerful than carbon 
dioxide in trapping heat in 
the atmosphere over a 100-
year period. 

 
 

ð
 

Picture = methane escaping from oil storage tank 

ðtaken with an infrared camera  

EPA photograph 

Oil and Natural Gas industry Methane Emissions: Top 

4 Emitting Countries 

Billion Cubic feet of Escaping Methane
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Natural Gas at the well is 

odorless, invisible   



Headline 

ñVapors blamed in Avella Marcellus Shale Gas Fireò- 

by Bob Bauder ïPittsburgh (Tribune Review 2/25/2011) 

 

Photo KDKA-from CBS Pittsburgh.com 



 Air Permits - pg.40  Citizens Stewardship Guide 

  

1. Request for Determination 
     

 --Exemptions 
 
   Present: Broad exemptions, except compressors >100 hp 
   New Final : Allows exemption only at specific low levels 
   Open for Public Comment 

 
2. Application for Plan Approval/Gen Permit for Air Contamination Source   

        Include state (Best Available Tech) and federal requirements 
 

3. Federal Major Source Prevention of Significant Deterioration        
 (PSD) and New Source Review (NSR) strong & extensive  emissions 
restrictions for sources with large emissions 
 

Aggregation- What is definition of Major Source?? 
 
-aggregate emissions of VOC or NOx or CO or particulates from smaller sources,  
*(exempted from hazardous pollutants aggregation) could reach PSD or NSR level  
of rigorous   emission restrictions. 
  (need same idustry code, same ownership, adjacent or continuous) 
 
 

4. Operating Permit 
 
 

 

           NNSR required at 50 tonsVOC 

                ex. facility<2.7 tons VOCs 



Why should we care about air emissions at gas operation sites  

Pg 51(VisualAM)                     Health                                Environment 

    

  

 

Volatile Organic 

Compounds 

(contains HAPS) 

Ex. Benzene-chronic low 

low level exposure 

associated with leukemia 

Precursor to ozone 

formation 

Ozone 

 

Asthma 

Permanent Lung Damage 

-Creates susceptibility to 

disease in some plants.---

Reduces forest growth 

Natural Gas 

Methane 

Suffocation 

Explosive 

Greenhouse Gas 23 X more 

potent than CO2 

Radioactivity-

uranium, radium 

226-228, radon 

 

Possible added human 

exposure-drill cuttings, 

landfills, pipe scale --lung 

cancer 

Water, soil, fish, wildlife 

contamination 

Particles-PM 2.5 Asthma, Heart Attach Haze  

Nitrogen Oxides Respiratory symptoms Precursor to ozone---particle 

pollution  



 Diesel-fine 

 particle pollution 

1000 truck trips 
during drilling 

and fracking      
of one 

horizontal 

                 well.  



 Particle Pollution-small particles are the most unhealthy  
Sources of particles  

üDiesel engines to power drilling 

 

üDiesel particles- (high amount of 
fine particulate matterðPM 2.5)-
--greatest additive cancer risk 
posed by air toxics regionally 
(Allegheny County)  

( Air Toxics In Allegheny County: Sources, Airborn 
Concentrations and Human Exposure, Carnegie 
Mellon University 3/2009) 

  

 

.  

üSite excavation, drilling may create 
significant particle dust. 

 
 
 
 
 
 
 

Å Particles in the air especially fine particles such as those in diesel exhaust  have been 

linked in numerous scientific studies to cancer, exacerbaton of asthma and other 

respiratory diseases, heart disease and premature death.

Top picture, blue generators lined up to power drilling process  

Photo courtesy of www.donnan.com  

 
Bottom picture, drill operation blowing out rock dust 

Photo courtesy of www.donnan.com  

http://www.post-gazette.com/pg/10348/1109202-114.stm
http://www.mtwatershed.com/


 

 

 Volatile Organic Compounds 

×Condensate tanks- were the largest emitter of HAPs in drilling operation in 
a study of the Barnette Shale in the heavily drilled Dallas Fort Worth Area. 
(impoundment ponds not included in study)    

 

×Flaring at Drilling Site, and  

    other sources 
 

×Engine exhaust was the  

    2ed largest emitter in above study. 

 

×Pump Compressors, Leaky Valves 
 

×Dehydrators 
 

×Venting  
 
 
 

                   Photo courtesy of www.donnan.com 

http://www.donnan.com/


Gas operation Impoundments can contain 

hydro fracture return water and produced 

water containing hazardous chemicals that 

will partially evaporate  



Study of distances to meet Ambient Annual Guidance 

Concentrations (AGC) in NY for some chemicals used in well 

stimulation and stored in impoundment pits 
(gluteraldehyde ïlight green- more than ¼ mile (methanol-purple) 

(acrylamide, formaldehyde and heavy naptha-pink)  

 

 (picture and 

legend from NY 

Draft 

Supplemental 

Environmental 

Impact 

Statement, fig. 

6.7, p.6-92) 



PA DEP Criteria Pollutant Monitoring Sites 
DEP picture- http://www.dep.state.pa.us/dep/deputate/airwaste/aq/aqm/copams.htm 

mailto:marnowitt@cleanwater.org


DEP Air Toxics Monitoring Sites (may change yearly) 
DEP picture: http://www.dep.state.pa.us/dep/deputate/airwaste/aq/toxics/sites.htm 

 



DEP Mobile Analytic Unit  
A mobile monitor and lab unit able to monitor ambient air 

pollutants-2 short term monitoring reports completed including 

many toxic pollutants in-SW and NE  PA DEP Regions  

(handout available with url ) 

www.depweb.state.pa.us  

 



 

Marcellus Citizen Stewardship Project:  
What is Happening to the Air?  

üOdor- not permitted beyond facility boundary 
(25 PA. Code §123.31) 

 

üVisible Emissions--fugitive or flue emissions-

opacity limits put on some gas operation 

equipment and for general site emissions 
 

üMalaise-I felt OK before I arrived! 

 

üNoise- Hissing could be escaping gas! 

 

 

 

 

 



Many Air Contaminants have an ODOR-

Record and best describe 

Rotten egg odor-could be hydrogen sulfide 

Pungent-could be formaldehyde 

Methane-no smell unless mercaptan has been 
added-then like gas from stove 

Petroleum- 

Combustion 

 Specific chemical odor 

No malodorous air is permitted outside facility 
property-PA requirement in General Permit 

 

 

 



MALAISE-at observation area 

Record and describe- 
Skin or eye irritation 

Sore throat, coughing 

Bloody Nose 

Dizziness- 

Numbness 

Headache 

Nausea 

Confusion 

Later---ill feeling 

DO NOT LINGER IN 
AREA 

 



    Visual Opacity Assessment 
Which picture has the most smoke? 

Smoke Reading- Judging 
Opacity-opacity is the ability to 
block out light making the 
background more difficult to see 

0%,20%,50%,75%,100% 

Levels of opacity are part of 
requirements for natural gas 
equipment  

example-compressor- Gen 
Permit ïengines allowable 10% 
(wispy) for no more than 3 
minutes in an hour and never at 
a 30%(thin column) or higher 
level. 

same for facility at 20% for >3 
minutes and any time at 60% 

               Photos:Free Foto.com 

Photo courtesy Photos8.com 



  

Become a trained Smoke Reader

* Join the Smoke Reading Team and receive 

professional training at no cost to you. This 

is the same training that Allegheny County 

Air Quality Inspectors receive. 

* You will learn how to correctly read the 

opacity of smoke from a stack in a large 

industrial facility or the chimney stack next 

door. This information reflects on the proper 

operation of the source.

* Reporting problematic emissions quickly to 

the Allegheny County Health Department 

alerts inspectors to the problem. The facility 

will also be alerted to the emission problem .

* Help keep our air clean, increase your 

knowledge and meet the team-call GASP for 

more information (412) 325-7382.

Smoke School-learning to read smoke 
opacity on a smoke machine.

Become a trained Smoke Reader

* Join the Smoke Reading Team and receive 

professional training at no cost to you. This 

is the same training that Allegheny County 

Air Quality Inspectors receive. 

* You will learn how to correctly read the 

opacity of smoke from a stack in a large 

industrial facility or the chimney stack next 

door. This information reflects on the proper 

operation of the source.

* Reporting problematic emissions quickly to 

the Allegheny County Health Department 

alerts inspectors to the problem. The facility 

will also be alerted to the emission problem .

* Help keep our air clean, increase your 

knowledge and meet the team-call GASP for 
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Smoke School-learning to read smoke 
opacity on a smoke machine.

Become a trained Smoke Reader

* Join the Smoke Reading Team and receive 

professional training at no cost to you. This 

is the same training that Allegheny County 

Air Quality Inspectors receive. 

* You will learn how to correctly read the 

opacity of smoke from a stack in a large 

industrial facility or the chimney stack next 

door. This information reflects on the proper 

operation of the source.

* Reporting problematic emissions quickly to 

the Allegheny County Health Department 

alerts inspectors to the problem. The facility 

will also be alerted to the emission problem .

* Help keep our air clean, increase your 

knowledge and meet the team-call GASP for 

more information (412) 325-7382.

Smoke School-learning to read smoke 
opacity on a smoke machine.

     Courtesy: Eastern Technical Associates 



Various Opacities 

Anything looking like this should be 

reported!!! 100% opacity 50%-60% opacity  


