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1. Executive Summary 
 

Demicco & Associates, LLC has been retained by the Delaware Riverkeeper Network 

and Damascus Citizens for Sustainability to provide expert review and opinion on the 

Delaware River Basin Commission’s (DRBC) decision to exclude 11 Pennsylvania state 

permitted wells from DRBC review of exploratory wells under its June 12, 2010 and July 

23, 2010 Supplemental Determinations.  The decision to exclude the 11 wells has 

resulted in the Consolidated Administrative Hearings on actions of the DRBC relative to 

exploration wells being drilled into the Marcellus Shale.  Specifically the Hearing will 

address DRBC decisions to: 

 

 Regulate so-called “exploratory wells” and subject them to DRBC’s temporary 

moratorium (challenge brought by Northern Wayne County Property Owners’ 

Alliance, joined by Newfield and Hess Corporation as interested parties) 

 Exclude certain state-permitted wells from DRBC review of exploratory wells, 

(challenge brought by the Delaware Riverkeeper Network (DRN) and the 

Damascus Citizens for Sustainability (DCS)) 

 

The findings in this report are based on the material provided by DRN and DCS included 

within the references presented at the end of the report.  Should additional materials and 

reports be disclosed as part of the Hearing process the findings and conclusions in this 

report are subject to revision. 

 

Conclusion 1 - Grandfathering 

 

In our opinion, the 11 wells listed as grandfathered exploration wells do not meet the 

DRBC criteria of exploration well due to the lack of an appropriate certification of Intent 

by Well Operator to Plug the Well.   The Marcellus Shale in sections of Wayne County, 
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PA may exceed the average thickness of the shale unit throughout much of the rest of the 

state and vertical wells can expose a significant volume of Marcellus shale for gas 

production.   True exploration wells would be sealed and decommissioned immediately 

upon completion. 

 

Conclusion 2 – Exploratory Drilling Impacts 

 

Drilling of exploratory holes can, with lack of regulatory oversight, cause as much if not 

more harm to the water resources of the Delaware River Basin than a properly permitted 

and installed nontraditional horizontal well.  Specific problems with exploratory drilling 

are the apparent dominance of air rotary drilling techniques to increase speed of drilling 

and decrease the cost of drilling.   Air rotary drilling uses generally uses either naturally 

occurring ground water or a source of potable water and compressed air to remove the 

rock cuttings from the borehole as well as cooling the compression air hammer drill bit.  

When extensive fractures are encountered during air rotary drilling, large volumes of 

ground water approaching 1000 gpm can be blown from the borehole. Extensive 

fracturing will also cause problems with borehole stability and resulting problems with 

achieving a proper grout seal. Grout seals are the single most important element to 

protecting ground water resources from contamination as presented within this report. 

 

Conclusion 3 – Water Resource Impacts 

 

Damage to ground water resources can occur through both negative impacts on quantity 

and quality.   The month long process of drilling may exceed the 100,000 gallons per day 

(gpd), 3.1 million gallon per month (mgm) threshold for an allocation permit if numerous 

fractures are encountered during air rotary drilling.  Again, adequate and complete 

grouting of the gas well from the principal fresh water aquifers is critical to protect the 

water resources.  Leakage along the grout wall can promote vertical upward movement of 

low quality water if over pressure from deeper zones in the well creates an upward 

gradient. Large movement of gas and deep brine fluids into shallow zones will have 
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negative water quality impacts on both water resource wells and streams.  However, 

vertical downward leakage of freshwater into newly exposed and opened fracture zones 

from air rotary drilling can remove fresh water from the shallow aquifer zones. Loss of 

fresh water to deeper portions of the aquifer would diminish summer base flow to 

headwater streams.  The increased runoff from site construction and road construction 

will also have a negative impact on the quantity summer base flow by decreasing the 

amount of rainfall that would normally reach the ground water.  

 

Conclusion 4 – Exploratory Well and Grouting Efficiency 

 

The drilling of the stated “exploratory” hole is done predominantly by air rotary methods 

based on the examined documents obtained to date.   This results in an underbalanced 

borehole at depth where formation pressure exceeds borehole pressure.   When formation 

pressure exceeds borehole pressure water, petroleum and gas, if present in the formation 

enter into the borehole and are brought up to the surface.  The result is even greater strain 

on the borehole increasing the importance of properly grouting the well.   Regulatory 

changes are currently being proposed in Pennsylvania indicating the inadequacies of the 

current regulatory procedures.  Air rotary drilled wells, if drilled quicklywithout 

maintaining directionality, will potentially drift off vertical.  The rapidly varying rock 

types encountered in Pennsylvania will create an uneven borehole with a wide borehole 

where soft shale is easily removed and a narrower borehole when passing through hard 

sandstones.  Both the verticality (i.e. deviations from a purely vertical bore) and uneven 

borehole width will have negative impacts on the efficiency of the grout installation.  It 

should be noted that State of Pennsylvania requires only a 1 inch grout diameter, whereas 

the State of New Jersey, where gas wells are not being drilled, requires a two inch 

diameter grout seal on any borehole annulus (eg. water, oil, geothermal, water, etc.).   

 

The four issues described above result in an overall summary conclusion.  It is my 

opinion, given with a reasonable degree of scientific certainty, that the grandfathering of 

these so-called exploratory wells is not protective of the Special Protection Waters of the 
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Delaware River Basin due to lack of regulatory review by DRBC, reliance on outdated 

and inadequate drilling regulations that are currently undergoing modification, and 

uncertainty in proper development of grout seals with the use of air rotary exploration 

drilling into an over-pressurized geologic zone. 
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2. Introduction 
 

The primary topic of this expert report focuses on water resource issues, specifically 

possible water usage and water resource contamination which can occur during 

exploratory drilling operations.  Mr. Peter Demicco is the author of this report and has 

over 28 years in ground water resource development including water well design, 

water resource and allocation permitting, ground water recharge wells, and deep 

geothermal wells.  Part of his experience includes several years of appointment to the 

New Jersey Well Drillers Licensing Board for the New Jersey Department of 

Environmental Protection.  Mr. Demicco is also a registered geologist in the State Of 

Pennsylvania.  His curriculum vita is attached to this report (Exhibit 1).    

 

2.1 Discussion of Drilling Techniques 

 

The first topic of the presentation will include a discussion of drilling techniques 

including background experience in both mud and air rotary drilling. Volumes of 

water needed vary based on drilling techniques and conditions encountered during 

drilling.   In addition, air rotary drilling can result in large volumes of water 

production when fracture zones are encountered along with borehole stability issues.  

The quality of this water will vary with depth of materials encountered with naturally 

occurring contaminants and radionuclides increasing with depth. 

 

2.2 Discussion of Well Grouting  

 

The second topic is the potential long term impacts that can occur if casing or grout 

failure occurs from unexpected drilling conditions or improper grouting. Grout and 

casing failure are jointly caused by rock shearing and pressure changes in the 

formation.  These impacts range from casing deformation to breakdown of the grout 
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seal, both often occur together.  The breakdown of the grout seal potentially leads to  

migration of water from one aquifer zone to another, vertical upward movement of 

naturally occurring non-potable water into potable zones and vertical downward 

movement of aquifer water into a non-potable zone.  The latter condition would 

potentially result in diminished aquifer resources and potentially have a negative 

effect on stream base flow.  In addition, migration of water even within potable 

aquifer zones can have negative consequences.  The most common example of this is 

migration of water with dissolved oxygen into an anoxic zone containing specific 

minerals, most notably pyrite.  With the introduction of oxygen into such zones, 

dissolution of pyrite will result in water with low pH and high iron and either elevated 

sulfate or sulfide concentrations.  Arsenic contamination can occur as arsenic is 

known to be a secondary element in iron pyrite. 

 

Multiple reports and publications were reviewed for this opinion.  The documents 

most germane to this report are presented as exhibits attached to this report.  Several 

background documents also reviewed for this report include the followings: 

 

 PaDEP’s existing Chapter 78 Oil and Gas Well Regulations 

 PaDEP’s proposed amendments to Chapter 78 Oil and Gas Regulations in the 

Pa Bulletin (July 10, 2010) 

 DRBC’s May 19, 2009 Executive Director Determination (EDD) 

 DRBC’s June 14, 2010 Supplemental Executive Director Determination 

(SEDD) 

 DRBC’s July 23,2010 Amendment to Supplemental Executive Director 

Determination 

 DRBC’s Delaware River Basin Code: 18 CFR Part 410 
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3.0  Background Geology 
 

A cursory overview of the geology of Wayne County is needed in the context of drilling. 

The background overview of the geology has been obtained from “Ground water in 

Northeastern Pennsylvania” by S. W. Lohman. (1937; 2
nd

 printing, 1957). Exhibit 2 

presents an updated review of the stratigraphy of northeastern Pennsylvania from Frank 

Fletcher.  Generally, the Upper Devonian rocks of the Catskill Continental Group are the 

dominant bedrock unit below any glacial deposits.  The Catskill Group consists of 

various non-marine sandstone, shale and conglomerate units.  These rock units were 

largely deposited in fluvial (i.e. riverine) environments.  The rocks exhibit the fining 

upward characteristics of the classic fluvial sequence.  The fining upward sequence starts 

with coarse sandstones and some conglomerates channel deposits at the base with finer 

grained river overbank siltstone and shale at the top of the sequence.  These cycles repeat 

throughout most of the sequence of unit.   

 

Wells drilled into the Catskill Group produces abundant water for nearly all domestic 

needs (Lohman, 1957).  This geologic group is the most important water bearing unit 

in Wayne County and provides not only domestic and other human needs, but 

provides a large part of the base flow to local surface waters along with flows from 

surficial glacial deposits.  The sandstones form the largest water bearing group of 

sediments. The Catskill Group can range in thickness from 1,800 feet thick in 

Susquehanna County in the north to over 6,000 feet in Carbon County (see Lohman, 

1957).  

 

Beneath the Catskill Group non-marine units are marginal marine units of the Portage 

Group dominated in this area by the Trimmers Rock Formation.  These marine units 

contain typically coarsening upward deposits of off shore deltaic deposition.  Soft 

shale from deep water environments forms the basal units and, as the delta builds out 

into the shallow seas, coarser and cleaner sandstones are deposited near the top of the 
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sequence.  This Group is not considered an aquifer in Wayne County due to depth, 

probable salt and hydrogen sulfate concentrations.  This Group, as with the Catskill 

Group will exhibit rapidly varying drilling conditions.  The unit is roughly 1,500 feet 

thick in the eastern part of northeast Pennsylvania thickening to 3,000 feet westward 

into Luzerne County (see Lohman, 1957).   

 

The Hamilton Group, which includes the upper Hamilton Formation (see Lohman, 

1957 for an in depth discussion of stratigraphy) and lower Marcellus Shale, underlies 

the Portage Group.  The Hamilton Formation represents shallower marine waters than 

the depositional environment of the Marcellus Shale.   In the Hamilton Formation, 

beds of fossiliferous olive-gray to dark grey sandy shale and sandstone with locally 

thin beds of calcareous shale to coral limestone and coquinite can be found (see 

Lohman, 1957). This unit is on the order of 1,100 to 1,600 feet thick (see Lohman, 

1957). The Marcellus Shale is a gray to black shale with some fine sand in locations 

and contains pyrite indicative of the anoxic environment that resulted in the formation 

of natural gas.  The thickness of the Marcellus Shale is on the order of 700 to 900 feet 

in the eastern counties of northeast Pennsylvania, including Wayne County) 

decreasing to 400 feet in the western counties of northeastern Pennsylvania (see 

Lohman, 1957).   

 

The Onondaga Formation, a cherty limestone, underlies the Marcellus Shale in the 

northeastern portion of Pennsylvania.  This formation has been listed as the target 

formation by some drilling operations presumably to ensure that the full thickness of 

the Marcellus Shale has been penetrated. 

 

Each of the 11 grandfathered wells will have to be drilled through this highly variable 

geologic column.  The amount of the Catskill Group penetrated will vary the most 

depending on location of the well.   
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4.0 Well Permits 
 

Several well permits and related documents were reviewed including the Docket NO. 

D-2009-18-1 on the Stone Energy Corporation Matoushek 1 Well (Exhibit 3).  Only 

this Docket provided any details on the actual drilling of an gas well into the 

Marcellus Shale.  The other exploratory well permits reviewed had some details on 

specific aspects of the drilling including the MSDS sheets for material to be brought 

on-site, the “Preparedness, Prevention, and Contingency Plan, Wayne County Field, 

Wayne County, Pennsylvania”  report, and site construction details.  (see Exhibit 4, 

Woodland Mgmt Partners 11:  Exhibit, 5 HL Rutledge 11; and Exhibit 6, VE Crum 

11).  However, the permits were completely silent on the actual drilling methods, well 

construction methods and the critically important grouting methods.  It is important to 

note that the materials and grouting techniques will not vary greatly from an 

exploratory hole to a production well.  

 

The Stone Energy Corporation, Matoushek 1 well was reported in the Docket (Exhibit 

3) to be drilled by air rotary methods to the top of the Marcellus Shale, and then the 

Marcellus Shale was cored using a 3 percent potassium chloride solution.  Air rotary 

drilling is different than mud rotary drilling in that air and chemicals are used as the 

fluid to cool the drilling bit, lift the cuttings from the hole, and lubricate the drill 

column. Usually foaming agents are used with air rotary drilling.  The borehole should 

be underbalanced in this process, in other words the pressure of water and gas in the 

formation should be greater than the pressure created by the air compressor.  As a 

result, oil, gas and brine ground waters will be pulled up to the ground surface during 

this type of drilling.   Air drilling should be significantly faster than mud rotary 

through the use of air hammer drilling bits and with less deterioration and damage to 

the drill bit.  However, there is a greater risk of well blowout if overpressurized (i.e. 

greater than atmospheric pressure at the depth of the overpressure area) zones are 

encountered as the borehole is advanced. 
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 As stated above, the other permits (the grandfathered exploratory well permits) were 

silent on drilling method(s), so there is no information available to evaluate the risks 

associated with the drilling technique that will be used on these wells.   A discussion 

of drilling methods should be mandatory in these permits.  -.  Typically, mud rotary 

drilling would be used to drill through the gas producing Marcellus shale.   

 

Several other significant differences with air rotary drilling versus mud rotary exist.  

The compressed air injected during drilling also lifts the water encountered in 

borehole and surrounding fractures to the surface.  Air drilled wells can remove 

significant volumes of water during the drilling process.  Exhibit 7 presents a set of e-

mails discussing the volume of discharge to the Valley Joint Sewerage Authority.  

Significant volumes of water are reported to have been removed during drilling of the 

Matoushek well. 

 

 Where large fractures are encountered, borehole collapse can occur further enhancing 

the water flow and slowing drilling. A mud cake is not formed on the borehole of an 

air drilled well to diminish water movement into or out of fracture zones.  As a result 

air drilling allows for greater movement of water between fracture zones during 

drilling.     On occasion, I have observed drillers of geothermal wells stop and grout 

up sections of failing rock before drilling deeper.   Conventional wisdom was that very 

few high water yielding fractures existed below 500 feet.  Again, I have seen yields 

close to 800 gpm being blown from fractures zones below 1000 feet deep.   Bottom 

line, during the month long drilling process using air rotary, the potential exists to 

withdraw more than 100,000 gallons per day on average, or 3.1 million gallons for the 

month.     

 

It is not unusual for air drilled wells to have significant deviation from the vertical in 

areas of nearly flat lying to slightly dipping bedrock (Dr. Greg Herman, New Jersey 

Geological Survey, 2005).  Dip is the angle from the horizontal of the bedding plane 

of the rock.  Typically, the drill bit may follow the near vertical (but not completely 
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vertical) fractures in the rock mass.  This is also a concern when rocks of very 

different characteristics are adjacent to one another as is the case in Wayne County, 

PA.   Typically, a very ragged borehole will result with zones of collapsed fractured 

sandstone.   

 

Problems with the verticality and variability of the borehole will potentially result in 

grouting difficulties.  Questions on the integrity of the grout seal arise when the casing 

to be grouted may lie up against one side of the borehole.  Centralizers may not align 

the well properly in a rough borehole.  In addition, Pennsylvania requires only 1 inch 

diameter of grout whereas New Jersey requires 2 inches of grout.  Since details on 

well drilling and construction are absent in the permit papers, how is the issue of the 

casing grout going to be reviewed and documented during drilling?    The PaDEP 

regulations do not appear to require disclosure of drilling method on the permit 

application.  However, DRBC has not required this information on any of the 11 

exploratory well sites to know potential drilling risks at the 11 sites and have a better 

inventory of chemicals stored at these sites to conduct mud rotary drilling before 

allowing these 11 “grandfathered” wells to proceed.  In my opinion, these data are 

necessary to evaluate potential impacts to the water resources of the basin. 

 

Grouting at the depth of the production casing occurs with only 1¼ inch of grout on 

either side of the casing.  This assumes that the casing is centered, the hole is truly 

vertical and the drill bit drilling the 8-inch borehole had not been worn down 

significantly.  The potentially rapidly varying casing pressures that occur if test 

fracking or test gas production occurs may shear the grout and even the casing 

(Dusseault, et al, 2001).   If grout failure occurs at this interval, high pressure gas and 

fluids could reach up to the surface and conductor casings via the ungrouted portion of 

the borehole.  At the shallower depths, the higher pressures could damage the surface 

and conductor casings allowing further upward migration of gas and fluids into the 

aquifer zones above.  
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The significant issue with these wells is the pressures placed on the grout seals and 

casings.  Experience even in the water industry has led to field observations of grout 

mixtures that have excess water to improve pumping characteristics. The result is a 

grout subject to shrinkage, a situation that could prove disastrous in high and 

overpressured environments such as the Marcellus shale in the Delaware River Basin.    

Skimping on the grout seal may be an inevitable problem that has been the cause of 

well blowouts.  Again, the result is vertical upward migration of gas and fluids into 

the area of the surface and conductor casings and eventually into the aquifers above.   

 

The PaDEP regulations do not appear to require disclosure of drilling method on the 

permit application.  However, DRBC has not required this information on any of the 

11 exploratory well sites to know potential drilling risks at the 11 sites and have a 

better inventory of chemicals stored at these sites to conduct mud rotary drilling 

before allowing these 11 “grandfathered” wells to proceed.  In my opinion, these data 

are necessary to evaluate potential impacts to the water resources of the basin. 

 

In summary, in my opinion, water use and resource losses can be an issue with 

exploratory wells.  Drilling and grouting plans for any well must be fully developed prior 

to any drilling activities and, because these 11 exploratory wells are going unregulated by 

the DRBC, there is no review of these plans and procedures and no basis for any 

conclusion by the executive director of DRBC that the drilling of these exploratory wells 

will not have a substantial effect on the water resources in the Special Protection Waters 

of the Delaware River Basin.    

 

 The opinions expressed in this report are stated to a reasonable degree of scientific and 

professional certainty. 
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PETER M. DEMICCO, P.G. 
151 Old Franklin School Rd. 

Pittstown, NJ 08867 
(908) 806-7638 

 
  
Education 
 
 M.S. Geology, University of Delaware, 1982 
 B.S.  Geology and Geophysics, University of Connecticut, 1980  
 
Registrations 
 
 Registered Professional Geologist, State of Delaware, #S40000406 
 Registered Professional Geologist, State of Pennsylvania, #PG-003690-E 

Certified Professional Geologist, State of Virginia, #2801001817. 
 Certified Geologist, American Institute Professional Geologist, #7160 
 
Technical/Professional Expertise 
 
 Water Resource Evaluations   

Water Well Design and Aquifer Testing 
 Aquifer Storage and Recovery (ASR) Systems 
 Wastewater Recharge Systems  

Groundwater Flow Modeling 
 Analysis of Fractured Rock Groundwater Flow 
 Remediation of Petroleum and Chlorinated VOC sites 
 
Capabilities 
 
 Aquifer Testing and Well Hydraulics  
 Wastewater Infiltration Analysis and Modeling 
 Groundwater-Surface Water Interaction  

Regional Watershed Hydraulic Analysis 
 Well Design and Redevelopment 
 Groundwater Flow and Solute Transport Modeling 
 Groundwater Geochemistry Analyses 
 Design of Hydraulic Controls for Remedial Recovery System 
 In-ground Iron and Manganese Removal 
 
Professional Profile 
 
Mr. Peter Demicco is the Principal Hydrogeologist and President of Demicco & Associates, 
LLC.  Mr. Demicco has over 30 years of experience in the fields of water supply and ground 
water remediation.  
 
Mr. Demicco’s technical expertise in water resource development includes Groundwater 
Resource Planning, Water Allocation permits for municipal and industrial water users, Aquifer 
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Storage and Recovery (ASR) projects, extensive single and multiple well aquifer testing projects, 
ground water flow modeling for well head protection, regional water resource planning, surface 
water induced infiltration projects and in-ground iron and manganese removal projects.  Mr. 
Demicco has also evaluated sites for the installation of high capacity horizontal collector wells 
and has conducted extended 30-day aquifer tests for the evaluation of induced infiltration. Major 
projects have included analysis of ground water recharge, surface water runoff, and stream base 
flow to evaluate impacts of development on stream hydrology. 
 
Mr. Demicco’s experience includes analysis of water reuse projects primarily focusing on the 
recharge of waste water for municipalities and public and private utilities.  This work has 
focused on large volume rapid infiltration basins for disposal projects up to 1.5 Million Gallons 
per Day (MGD).  These projects include ground water flow models of the mounding effects 
beneath the basins, evaluation of geochemistry changes within the aquifer, and seasonal changes 
in aquifer water elevations. 
 
Mr. Demicco’s consulting management experience has included oversight of over 50 major 
water allocation projects from single wells to multiple well installations.  Mr. Demicco has 
managed many projects related to NJDEP critical aquifers in both Critical Areas 1 and 2.  His 
experience includes one of the only alternative water supply plans approved in Critical Area 2.   
He has extensive experience in interfacing with the NJDEP Bureau of Water Allocation and the 
Bureau of Safe Drinking Water. His project works includes consulting for municipal planning 
and health boards. 
 
 Mr. Demicco’s expertise also extends to ground water remediation of both water supply systems 
and industrial site remediation.  He has managed projects on nitrate and VOC contamination of 
municipal and industrial wells, as well as remedial investigations and remedial action projects 
under NJDEP Technical Requirements for Site Remediation.  Mr. Demicco has assisted clients 
in developing natural attenuation remedial action plans and groundwater Classification 
Exception Areas (CEA).  Mr. Demicco also has managed multi-discipline teams in remedial 
projects related to NJDEP ACO, ISRA and UST programs, and federal EPA Superfund Program.     
 
Project Experience 
 
Water Resource Evaluations  
 
• Provided single and multiple well aquifer tests, regional analysis of aquifer impacts and 

public testimony for a new water supply system in Gloucester County, New Jersey in the 
PRM Aquifer System.  Analysis included reviews and comments on a regional model of the 
PRM aquifer produced by the U. S. Geological Survey.   

 
• As Professional Geologist, provided oversight for the expansion of a major water purveyor in 

the State of Delaware.  Projects include the development of a new 2.0 million gallon per day 
(MGD) well site in west-central New Castle County, technical assistance for new well 
exploration in both New Castle, Kent Counties and Sussex Counties, development of a water 
supply system in multiple aquifers for an estimated 5 to 6 MGD needed for development in 
Southern New Castle County, assistance with 72-hour allocation permit aquifer tests and well 
efficiency step tests, and technical assistance with ASR sites in New Castle County.   
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• Oversaw multiple Horizontal Collector Well test and individual site tests for a 45 MGD 

facility at a nuclear power facility along the Mississippi River in the State of Mississippi.  
Site testing involved the evaluation of induced infiltration for estimating yield of individual 
collector well sites along the banks of the Mississippi River.  The multiple well test involved 
operating three collector wells at steady rates and then testing the fourth new collector well 
for a 96 hour period.  Report preparation included estimating total well yield with all four 
horizontal collector wells operating at low-river stage. 

 
• Provided Expert Witness testimony for a legal case involving a municipal zoning ordinance 

on domestic water supply well and septic systems on appropriate housing density.  The court 
case focused on regional ground water recharge rates and nitrate dilution of septic system 
discharge.  

 
• Well Redevelopment and evaluation of sand production from a 1300 foot deep Potomac-

Raritan-Magothy well in Jackson Township, New Jersey. Project included location of the 
sand producing interval of the screen.  Different techniques of redevelopment applied to 
reduce sand production from the interval identified as producing sand.  

 
•  Project Geologist for development of new water resources for Henrico County, Virginia.  

Reviewed available surface and ground water resources, evaluated existing well system, 
development of well maintenance criteria, and selection of sites for new ground water 
exploration. 

 
Waste Water Recharge 
 
• Ground water flow model for waste water disposal of a 400 home subdivision in Sussex 

County Delaware using the USGS Modflow model and the Surfact unsaturated flow package.  
The results of the model were uses to obtain regulatory approval for a subsurface drip 
irrigation system through modeling of the potential mounding beneath each site.  The project 
included small scale well tests to evaluate shallow subsurface hydraulic conductivity of the 
sediment as part of the inputs to the model. 

 
• Analysis of waste water disposal for a 1.5 MGD expansion of a municipal wastewater system 

in southern New Castle County, Delaware.  Analysis included detailed hydraulic analysis for 
40 to 60 rapid infiltration basins including seasonal high ground water mounding analysis 
and detailed geochemistry of the recharge-ground water interaction.  A Modflow model of 
seasonal high ground water elevations is currently underway. 

 
• Analysis of several rapid infiltration basins for residential developments in New Castle and 

Sussex Counties, Delaware for expansion and permitted capacity increases.  These projects 
focused on analysis of seasonal high ground water elevations due to expanded capacities 
through ground water flow modeling. 

 
Water Allocation 
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• Project Manager of an extended 30-day aquifer test to prove induced infiltration from the 
Delaware River for acquisition of an Alternative Water Source in NJDEP Critical Area 2, 
Potomac-Raritan-Magothy Aquifer.  This project included NJDEP approval of the aquifer 
test plan and oversight by U.S. Geological Survey of the testing procedures and final 
hydrogeologic report.   

 
• Developed Aquifer Testing Plan, production well location and design and 72-hour aquifer 

tests for a major new water supply in Cecil County Maryland.  Project included the 
modification of the water appropriation permit for these new sources in the Potomac Group 
Aquifer.  

 
• Project Manager of the development and allocation permitting of a new 3.5 MGD well field 

in southern New Castle County, Delaware in the Potomac Formation aquifer.  Oversight of 
the project included evaluation of 7 new well installations, 72 hour aquifer testing, and 
computer modeling to illustrate the overall impact of the new wells on the future productivity 
of the aquifer system.   The allocation permit included analysis of regional impacts using a 
MODFLOW model and public testimony at the permit hearing.  

 
• Project Manager for a project involving the transfer of roughly 10 MGD of water allocation 

rights between two industrial clients in NJDEP Critical Area No. 1.  The project focus was 
the regulatory oversight and obtaining of approvals needed to secure transfer the diversion 
permits.  Previous work at both sites included extended aquifer testing and analysis for 
induced infiltration to increase diversion permits in Critical Area 1.   

 
• Submittal of several hydrogeologic reports and allocation permit applications for golf courses 

most recently including Baltusrol, Shore Gate and Suburban Golf Clubs.  Also provided 
oversight to East Amwell Township Planning Board and Board of Health on the application 
for the Ridge at Back Brook golf course. 

 
• Prepared and provided public testimony for a new water supply system for Aqua New Jersey 

in Woolwich Township, New Jersey.  Work included a multiple well stress test and extensive 
investigation of impact of the proposed new wells on existing users and on contaminated 
sites.  Public testimony included comment on USGS regional ground water flow model for 
this region of New Jersey.   

 
Aquifer Storage and Recovery 
 
• Technical oversight and field testing on ASR demonstration project in New Castle County, 

Delaware at two (2) facilities in the upper and lower Potomac Aquifer.  Reviews for the 
project included well design criteria, review and modification to groundwater geochemistry 
cycle testing, conduct the field geochemical testing, regulatory compliance issues, elevated 
iron levels in the receiving aquifer, and salt water intrusion in the receiving aquifer from 
existing use of the well field.  Currently, this project includes on-going review of compliance 
monitoring results for geochemical changes in the aquifer, well plugging and MODFLOW 
modeling of the migration of the injected water. 
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• Planning, development and testing of a new ASR system in NJDEP Critical Area 1 in 
Lakewood, New Jersey using an existing Englishtown Aquifer well.  Project is through field-
testing and is currently waiting regulatory approvals from the Bureaus of Water Allocation,  
Safe Drinking Water, and Nonpoint Pollution Control.  The project included aquifer yield 
testing, development of a Ground Water Protection Plan and field and laboratory testing of 
water quality through three injection and recovery test cycles.  The project also included 
geochemical modeling of the injected and recovered water using the U. S. Geological Survey 
model PHREEQC.   

 
• Review of maintenance procedures for the existing ASR system in Brick Township, New 

Jersey.  Work included development of a monitoring plan for water quality collection on 
recovery, geochemical modeling using PHREEQC and suggestions on modification of 
backwash frequency and injected water quality to reduce precipitation of calcite in the well 
screen, pump and recovered water transmission lines.  On-going work will include further 
analysis of iron levels and approval from NJDEP Bureau of Safe Drinking Water for direct 
discharge of most of the recovered water to the distribution system without retreatment. 

 
• Technical oversight on the preliminary feasibility and aquifer testing for a new ASR system 

in New Jersey Critical Area No. 2.  Primary focus of this study was the geochemical 
evaluation of mixing surface source water and aquifer waters.   This project included an 
economic assessment of ASR versus development costs of new water supply wells, 
regulatory approvals for test drilling and recharges test cycles.  

 
• Technical oversight and field analysis for an ASR system operation and maintenance plan in 

Critical Area No. 1 of New Jersey in the PRM Aquifer.  The ASR system was not being 
utilized due to on-going issues with the levels of iron in the recovered water.  Primary issues 
were compliance with NJDEP Bureau of Safe Drinking Water, developing a maintenance 
plan for the ASR well, and monitoring water quality of recovered water.   

 
• Project Manager for the evaluation of an existing ASR system in the Cohansey and 

Kirkwood Aquifer systems in Coastal New Jersey to improve system maintenance and 
operational to prevent damage to the system wells by over-pressure during recharge cycles.  
Work included cycle testing of geochemical reaction and rates of plugging on four existing 
wells.  Work was concluded in the late 1980’s with operation and maintenance plan for the 
recharge wells. 

 
Ground Water Modeling 
 
• Project Manager for a ground water flow and contaminant transport model for a EPA 

Superfund site in Region 2.  The project included developing a MODFLOW and MT3D 
model for the design of a ground water treatment system.  The model included several 
cleanup scenarios from natural attenuation to a 1 MGD recovery system.  Oversight on the 
project included personnel from EPA Region II and the U.S. Geological Survey. 
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• Project Manager on a groundwater MODFLOW model of a petroleum facility.  The goals of 
the project were to evaluate maximum petroleum recovery while minimizing ground water 
pumping and maintaining hydraulic control.   

 
• Project Manager on an evaluation of induced infiltration into a water table aquifer in central 

New Jersey to increase the facility’s water allocation in NJDEP Critical Area No. 1.  The 
goal of the project was to evaluate the maximum sustainable yield of the water table aquifer 
from within the property boundaries of the facility with a minimum of new well installations.   

 
• Project Manager for a ground water flow model projecting capture and recovery volumes of 

ground water contaminants in a fractured rock aquifer in central New York State.  The goal 
of the project was to estimate the minimum rates of recovery needed for  complete plume 
recovery and estimate the impact of ground recovery on flow gradients beneath the landfill 
contaminant source. 

 
NJDEP Spill Fund Sites 
 
• Project Manager on a diesel fuel remediation project that included RI and RA phases of work 

under a NJDEP ACO.  Project included obtaining a NJPDES permit for discharge to ground 
water as part of the site remediation.  The project also included the installation of a multiple 
well recovery system with free product recovery equipment and development of an iron 
removal step in the treatment system.  Project required regular compliance monitoring 
sampling and reporting. 

 
• Project Manager on a DNAPL investigation and recovery well installation with treatment 

system at an industrial facility in Newark, New Jersey.  The DNAPL investigation led to a 
detailed investigation of site geology as the DNAPL migrated from an outwash sand and 
gravel into a glacial till.  A small lacustrine sand unit within the till become the conduit of 
migration of the DNAPL and recovery well installation focused on the mapping the 
lacustrine unit.   
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A Stratigraphic Framework for the Catskill Facies, 
Southeastern New York and Northeastern Pennsylvania

Frank W. Fletcher, 4 Thompson Court, Reedville, VA, ffletcher@rivnet.net

THE CATSKILL DELTA

JOSEPH BARRELL wrote the first 
comprehensive description of the thick wedge of 
Middle and Upper Devonian clastic rocks known as 
the Catskill Delta in 1913. Since that time the 
stratigraphy, sedimentology, and paleontology of 
these rocks have been the subject of countless 
publications, including two notable overviews: 
Shepps (ed.), 1963, and Woodrow and Sevon (ed.), 
1985. The stratigraphic relations of the Catskill Delta 
are well illustrated on correlation charts published by 
the geologic surveys of New York (Rickard, 1975) and 
Pennsylvania (Berg and others, 1983).

Research Poster Design Services

How to order your poster for printing

The sedimentary sequence of the Catskill Delta 
consists six major clastic facies, representing six 
discrete environments of deposition associated with 
the filling of the Appalachian foreland basin during 
the Devonian Period.

“Any geologist who has followed this series of rocks from 
central New York eastward to the Catskills, and then along their
eastern slope into Pennsylvania, knows very well that red beds 
appear at different horizons in various parts of the area, and 
also realizes the utter impossibility of indicating the same 
approximate horizon by drawing a line through the lowest red 
beds.” C. S. Prosser, 1894.

TIME AND ROCK

► The entire Middle and Upper Devonian sequence 
is thickest in eastern New York and thins 
progressively westward.

► The coarser, non-marine facies, Pocono and 
Catskill, predominate in eastern New York, while 
the finer-grained, shoreline and marine facies, 
Cattaragus, Chemung. Portage, and Genesee, 
make up an increasingly greater proportion of the 
sequence westward across the state.

► Tongues of black and dark gray shale of the 
Genesee facies extend eastward from the Lake 
Erie region, first splitting the non-marine Portage 
and Chemung facies of central New York and then 
the non-marine Catskill facies of eastern New York, 
where the are evidence of marine transgression.

►The tongues of black and dark gray shale have 
been employed to sub-divide the facies into four 
groups. Because the anoxic muds that formed 
each tongue of black and dark gray shale were 
deposited everywhere in the Appalachian foreland 
basin at nearly the same time, the shales may be 
viewed as time horizons.

► To trace a single group, such as the Sonyea 
Group, from the Catskill Mountains westward to 
Lake Erie is to pass from one magnafacies to 
another and to cross the Devonian depositional 
basin from alluvial fans, to alluvial plain, to 
shoreline, to shelf, to slope, to basin floor, 
respectively. 

Joseph Barrell's paleogeographic map of the Catskill Delta 
(Barrell, 1913) Representational cross section of Catskill facies east to west across New York state (modified from Isachsen and others, 2000).

Isometric diagram of the facies and depositional environments of the 
Catskill Delta (modified from Isachsen and others, 2000).

Table illustrating the facies of the Catskill delta, together with  the 
associated rock types and depositional environments.

Diagram illustrating the magnafacies concept.
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Stratigraphic Explorations
The Search for a Paradigm

paradigm: a set of assumptions, concepts, values and 
practices that constitutes a way of viewing reality for the 
community that shares them, especially in an intellectual 
discipline.

During the first Geological Survey of New 
York (1836-1843), WILLIAM W. MATHER 
employed the name Catskill to denote the red 
strata found in the Catskill Mountains. 
Together with his colleagues James Hall and 
Lardner Vanuxem, Mather assembled one of 
the famous rock sequences of the eastern 
United States: (in ascending order) Genesee, 
Portage, Chemung, and Catskill.

Although revision of Upper Devonian stratigraphy had already begun by the 
beginning of the 20th century, not until the 1930's did geologists fully understand that 
the Genesee, Portage, Chemung, and Catskill rocks of New York did not lie one above 
another in a stacked sequence but were inter-tonguing facies. Chief among the 
pioneers of the new paradigm were George H. Chadwick and G. Arthur Cooper in New 
York and Bradford Willard  in Pennsylvania

Catskill
ChemungPortage

Genesee

Marcellus
Hamilton

Onondaga

Lake Erie Catskill Mtns

Tully

In Pennsylvania 19th Century geologists also recognized a 
“layer-cake” model for the Genesee, Portage, Chemung, and 
Catskill sequence; although debates about Portage-Chemung 
relationships raged into the 20th Century. I. C. WHITE (1881,
1882) subdivided the Catskill in northeastern 
Pennsylvania into eight “members.” White 
believed that the boundary between the 
Chemung and Catskill occurred at the same 
stratigraphic level everywhere in the region, and 
that the younger units were stacked up in order 
above it. He did not, however, illustrate these 
subdivisions on his geologic maps of 
Susquehanna, Wayne

WILLARD (1939) lucidly documented the facies changes of Devonian rocks across 
Pennsylvania and the Upper Devonian lithologies involved in the Catskill offlap.

The publication of STATE GEOLOGIC MAPS, in New 
York (Fisher and others, 1970) and Pennsylvania (Berg 
and others, 1980), brought forth two very different views of 
the Catskill sequence. The authors of the Geologic Map of 
New York State divided the Catskill facies into five time-
rock units totaling over 3,500 feet and mapped these 
across of broad region of southeastern New York. The 
geologists of the Pennsylvania Geologic Survey, however, 
illustrated this series of rocks throughout northeastern 
Pennsylvania as a single, monochromatic formation.

and Pike Counties, which displayed only vast 
expanses of the “Catskill formation.”

“Layer-cake” model of the New York Middle and Upper 
Devonian.

I. C. White's geologic map of Wayne County, 
Pennsylvania.

But in northeastern Pennsylvania, Willard adopted much of 
White’s flawed stratigraphic column and terminology and, 
like White, pictured the subdivisions of the Catskill as 
discrete layers stacked up like pancakes. Willard further 
confused the geologic picture by constructing a geologic 
map that displays these (fictitious) units as concentric 
bands about the Lackawanna syncline. 

PRESENT AT THE CREATION

MULTIPLE WORKING HYPOTHESES

CHADWICK proposed a radical division of the Catskill red beds into several 
chronostratigraphic units. Although his terminology was later abandoned, he  
produced the first geologic map showing individual Catskill  formations and their 
marine equivalents in southeastern New York. He also drew attention to serious errors 
in I. C. White's Catskill stratigraphy, pointing out that it  was “scrambled.”

CATSKILL
FORMATION
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Chadwick's geologic map of southeastern New York 
(modified from Chadwick, 1936).

Schematic east-to-west cross section of the Catskill offlap (modified from 
Willard, 1939.

Willard's geologic map of northeastern Pennsylvania 
(Willard, 1938).

Geologic map of southeastern New York 
(modified from Rogers and others, 1990).

Geologic map of northeastern Pennsylvania 
(modified from Miles, 2003).

CATSKILL FACIES
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Cross section from Whitney Point (Broome County), N. Y. to Shohola  (Pike County), Pa. illustrating the stratigraphic 
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The Lackawaxen Formation represents the west-
ward extension of the Slide Mountain Formation, 
which caps the highest peaks of the Catskill 
Mountains, and is the non-marine equivalent of the 
Rhinestreet shales. The Stockport Formation can be 
correlated with the Gardeau Formation, while the 
“Damascus” and “Honesdale” intervals are correla-
tives of the Nunda and Wiscoy Formations.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exhibit 3 



D-2009-18-1 (Stone Energy Matoushek 1 Well hearing draft) 

This DRAFT Docket has been 
prepared for the purposes of the 
scheduled public hearing and 
may be substantially modified as 
a result of the public hearing 
process prior to Commission 
action.  
2/9/2010 
 

 
DOCKET NO. D-2009-18-1 

 
DELAWARE RIVER BASIN COMMISSION 

 
Special Protection Waters 

 
Stone Energy Corporation, Matoushek 1 Well Site 
Shale Gas Exploration and Development Project 
Clinton Township, Wayne County, Pennsylvania 

 
 

PROCEEDINGS 
 

This docket is issued in response to an Application submitted to the Delaware 
River Basin Commission (DRBC or Commission) by Stone Energy Corporation (Stone) 
on February 13, 2009 for review and approval of a Marcellus Shale natural gas 
exploration and development project referred to as the Stone-Matoushek Site (Well Site 
or Well Pad) which contains a single vertical shale gas well referred to as the Matoushek 
1 Well (M1) in Clinton Township, Wayne County, Pennsylvania.  On March 14, 2008, 
the Pennsylvania Department of Environmental Protection (PADEP) Oil and Gas 
Management Program approved its oil and gas Well Permit for the well (Well Permit 
No. 37-127-20006-00). 

 
The Application was reviewed for approval under Section 3.8 of the Delaware 

River Basin Compact.  The Wayne County Planning Commission and Clinton Township 
have been notified of pending action on this docket.  A public hearing on this project was 
held by the DRBC on February 24, 2010. 
 

A.  DESCRIPTION 
 
1.  Purpose.  The purpose of this project is for the approval of natural gas 
exploration and development activities of the M1 well from the Marcellus Shale 
Formation.  
 
2.  Natural Gas Well Location.  The existing M1 well is located at latitude 41o 41’ 
6.39” North and longitude 75 o 21’ 58.21” West on the north central portion of an 
approximate 116-acre parcel (Tax Map Parcel Number 06-1-0212-0016) in Clinton 
Township, Wayne County, Pennsylvania.  The M1 well is situated in the central portion 
of an approximate 250 foot by 300 foot existing well pad constructed in an agricultural 
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field between Bethany Turnpike (SR 670) to the north, Johnson Creek Road to the west, 
and Creamton Drive (SR 247) to the east and the south in Clinton Township, Wayne 
County, Pennsylvania.  The well site is located approximately 0.8 miles southwest of Red 
Schoolhouse Corner (the intersection of Bethany Turnpike and Creamton Drive).  
 

The M1 well is located in the outcrop area of the Upper Devonian-age Catskill 
Formation in the Johnson Creek and West Branch Lackawaxen River watersheds in 
Clinton Township, Wayne County, Pennsylvania.  The surficial material at the site is 
mapped as Wisconsin Till.    
 
3. Area Served.  This Docket applies to natural gas exploration and development 
activities only to the M1 well located on the Well Site.  For the purpose of this docket, 
natural gas exploration and development activities include or are associated with: Well 
site and associated access road construction, air rotary/mud rotary natural gas well 
drilling, natural gas well construction and testing, support vehicle tire cleaning, dust 
control on access roads, storage of fresh water, hydraulic fracturing well stimulation, 
hydraulic fracturing chemical storage, flow-back water storage, transport and disposal of 
all domestic and non-domestic wastewaters and site reclamation on the well pad 
surrounding the M1 well.  Any additional wells proposed at the M1 well site or any 
property leased by Stone requires separate DRBC docket approval.   
 
4. Definitions. 

 
Conductor casing- A short length of large-diameter pipe used to stabilize the 
upper portion of the borehole. 
 
Domestic wastewater- Sanitary waste collected in portable self-contained toilets. 
 
Drill cuttings- Rock cuttings and related mineral residues generated during the 
drilling of an oil or gas well. 
 
Flowback- Return of fluids used in the stimulation process to the surface.  While 
a large proportion of flowback returns to the surface shortly after hydraulically 
fracturing a well, flowback may return to the surface along with produced water 
over the production life of the well. 
 
Natural gas exploration and development activities- All activities necessary for 
the development of and extraction of natural gas including but not limited to well 
pad and associated access road construction, air rotary/mud rotary natural gas well 
drilling, natural gas well construction and testing, support vehicle tire cleaning, 
dust control on access roads, storage of fresh water, hydraulic fracturing well 
stimulation, hydraulic fracturing chemical storage, flow-back water storage, 
transport and disposal of all domestic and non-domestic wastewaters, and site 
reclamation.   

 



 

 

 

D-2009-18-1 (Stone Energy Matoushek 1 Well hearing draft)  
 
 

3

Non-Domestic wastewater-  Brines, produced water, hydraulic fracturing 
flowback and any water containing brines, drilling muds, stimulation fluids, well 
servicing fluids, oil, production fluids or drilling fluids, and cement mixer or 
cement truck washout water. 
 
Produced water- Water and other fluids brought to the surface during production 
of oil or gas.     
 
Production casing- A string of pipe other than surface casing and coal protective 
casing which is run for the purpose of confining or conducting hydrocarbons and 
associated fluids from one or more producing horizons to the surface. 
 
Surface casing- A string of pipe which extends from the surface and that 
segregates and protects fresh groundwater and stabilizes the hole. 
 
Tophole water- Water that is brought to the surface while drilling through the 
strata containing fresh groundwater and water that is fresh groundwater or water 
that is from a body of surface water.  Tophole water may contain drill cuttings 
typical of the formation being penetrated but is not polluted or contaminated by 
additives, brine, oil or man induced conditions. 
 
Well site- The area occupied by the equipment or facilities necessary for or 
incidental to the drilling, production or plugging of a well. 
 
 

5. Physical Features.   
 

a.  Site Description.   The M1 well site is located in the Glaciated Low 
Plateau Section of the Appalachian Plateaus Physiographic Province.  This area is 
characterized by rounded hills and valleys of low to moderate relief.  The well pad is 
located in the northern portion of an open field with wooded areas to the north and west 
of the drilling site.  Access to the drilling site is provided by an improved existing farm 
road located along the perimeter of the open area with an entrance to Creamton Road.   
 

The drilling site is located on a crest of a low-relief ridge at an approximate 
elevation of 1,545 feet above mean sea level (MSL).  Drainage at the drilling site slopes 
west toward Johnson Creek, located  approximately 3,000 feet from the drilling site, and 
south toward an unnamed tributary of the West Branch Lackawaxen River, located 
approximately 1,400 feet from the drilling site.  Slopes in the immediate area surrounding 
the drilling site range from approximately 2 to 4 percent.  Based on U.S. Fish and 
Wildlife Service (FWS) National Wetlands Inventory database, the closest mapped 
wetlands are located at the headwaters of the unnamed tributary of West Branch 
Lackawaxen River, approximately ¼ mile east of the well location.  The well location 
conforms to the setback limitations from existing buildings, water wells, streams, springs, 
bodies of water, and wetlands greater than 1 acre in size as required by Pennsylvania Oil 
and Gas Act Chapter 2 Section 601.205 Well Location Restrictions.     
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b.  Well Pad and Well Description.  The existing well pad is an approximate 

250 foot by 300 foot level area containing an existing well and a lined fresh water 
impoundment.  The perimeter of the well pad contains an earthen berm.  The pad area 
and access roads were first stripped of topsoil to expose firm sub-base material.  The 
topsoil has been stockpiled around the well pad.  Coarse aggregate was used where 
additional stabilization was necessary.  In order to control runoff and minimize soil 
erosion, a diversion swale was constructed on the upslope (north) side of the drilling pad 
and filter fabric fencing was used on the down-slope sides of the well pad.  The docket 
holder indicated that design and construction of the drilling pad incorporated non-
structural and structural best management practices (BMPs).  BMP’s utilized at the site 
included siting the well/disturbed area outside of sensitive and special value features and 
minimizing total disturbed area during clearing, grading, and grubbing.  Structural BMP’s 
included, silt fencing, road stabilization with geosynthetics and coarse aggregate, seeding 
and mulching, straw bail barriers, and temporary drains and swales.  The Erosion and 
Sediment Control Plan was posted at the entrance of the site during well construction.    
 

The M1 well is a vertical well drilled between May 9, 2008 and June 2, 2008 to a 
total depth of 8,350 feet below ground surface for the purpose of natural gas extraction.  
The well was air drilled from the ground surface to a depth just above the Marcellus 
Shale.  The Marcellus Shale was cored with 3 % potassium chloride (KCl) water.  
Drilling muds were not used in the construction of the well.  The deepest freshwater was 
encountered in the Devonian-age Catskill Formation at a depth of approximately 665 
feet.  Drill cuttings and fluids were captured in a lined drill pit excavated in the drilling 
pad in proximity to the well.  Tanks were used to store tophole water during the drilling 
of the gas well.  After drilling, the cuttings were solidified by mixing with cement and 
disposed of in the lined drill pit in accordance with PA Code § 78.61.   
 

The M1 well log included as part of the Application indicates that the well was 
constructed in accordance with PADEP Chapter 78 Subchapter D regulations.  The well 
contains a total of three (3) strings of nested casing (conductor casing, surface casing, and 
production casing).  The conductor casing (13 3/8-inch diameter) was installed in a 17 ½ 
inch borehole and extends from the ground surface to a depth of 710 feet.  The entire 
annular space was filled with cement.  The surface casing (9 5/8-inch diameter) was 
placed in a 12 ¼-inch diameter borehole and extends from the ground surface to a depth 
of 1,964 feet. The entire length of the annular space was filled with cement.  The surface 
casing was pressure tested to a maximum pressure of 1,500 pounds per square inch (psi) 
for 5 minutes.  The purpose of the pressure test is to ensure the integrity of the cemented 
surface casing to effectively isolate fresh water bearing zones from the wellbore prior to 
drilling through deeper, non-fresh water or other fluid-bearing zones.  The production 
casing (5 ½-inch diameter) was placed in an approximate 8-inch diameter borehole from 
the ground surface to a depth of 8,350 feet (bottom of the drilled well).  The annular 
space was filled with cement from the production casing seat at 8,350 feet up to a depth 
of 5,500 feet.     
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The M1 well and well site were constructed in accordance with PA Chapter 78 
and PADEP Permit No. 37-127-20006-00.  
 

c.  Access Roads.  An improved existing farm road was used to access the 
well site containing M1.  The improved access road is approximately 30 feet in width and 
1,200 feet in length and stabilized with compacted crushed stone aggregate.  Silt fencing 
was installed along the length of the road. The total acreage of the access road is 
approximately 0.8 acres. 
 

d.  Drill Cuttings and Water Containment/Disposal.  During drilling, 
drilling fluids and cuttings were contained in a drill pit excavated and maintained in 
accordance with PA Chapter 78 Subchapter C.  The water generated during drilling was 
removed from the drill pit and disposed of at Valley Joint Sewer Authority in Athens, 
PA. The drill cuttings were solidified and disposed of in the M1 Well drilling pit in 
accordance with the requirements of PA Chapter 78 Subchapter C.     
 

e. Water Source/Water Storage Facility.  The docket holder will only 
utilize water from the DRBC approved surface water withdrawal located on the West 
Branch Lackawaxen River (WBLR) to support the natural gas exploration and 
development project at the M1 well.  The surface water withdrawal project (Docket No. 
D-2009-13-1) is being processed concurrently with the M1 Well docket. Fresh water used 
for site activities will be stored in a 0.8 million gallon capacity, lined, earthen 
impoundment constructed and maintained in accordance with PA Chapter 78.   
 

f. Onsite Chemical Storage Facilities.  All chemicals, fuels, lubricants, etc. 
required for natural gas exploration and development at the site will be properly stored on 
the well pad in accordance with the Preparedness Prevention and Contingency Plan (PPC 
Plan) as required by 25 PA Code Chapters 91.34 and 78.55.  
 

g.  Wastewater Containment, Sampling, Transport, Treatment and 
Disposal.   
 

i. Non-Domestic Wastewater.  Non-domestic wastewater shall be stored 
on site in a manner to prevent its release except in accordance with this docket.  
Approximately 6,200 barrels of non-domestic wastewater and top-hole water 
generated during the drilling of the well was removed from the drill pit via 
vacuum-truck and transported to a disposal facility.  Stone informed the 
Commission that hydraulic fracturing flowback generated from additional work at 
the site shall be transferred to steel tanks for storage, reuse, or disposal.  As such, 
the use of steel tanks for non-domestic wastewater storage is required at the M1 
Well Site as stated in Condition No II.u. in the Decision Section of this docket.  
The docket holder is encouraged to reuse the flow-back water for well stimulation 
in accordance with Condition II.m. in the Decision section of this docket.  Non-
domestic wastewater that cannot be reused for well stimulation will be removed 
from the site via tanker truck and conveyed to treatment and disposal facilities 
approved by the DRBC (if in the DRB and subject to Commission approval) as 
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well as by the applicable state/Federal agency (if inside or outside of the DRB).  
No on-site discharge of such non-domestic wastewaters, other than as allowed in 
this docket is permitted. 

 
ii. Domestic Wastewater. Domestic wastewater shall be stored on site in 

portable self-contained toilets and in a manner to prevent its release onsite.  All 
domestic wastewater shall be conveyed to treatment and disposal facilities 
approved by the DRBC (if in the DRB and subject to Commission approval) as 
well as by the applicable state/Federal agency (if inside or outside of the DRB).  

  
iii. Sampling and Record Keeping.  Prior to removal from the M1 Well 

Site, all non-domestic wastewater shall be sampled and the results recorded in 
accordance with the Operation Plan required by Condition No. II.e. in the 
Decision section of this docket.  Samples shall be representative of the non-
domestic wastewater that shall be transported to the DRBC and State-approved 
off-site treatment and disposal facility.  The chemical analysis of non-domestic 
wastewater must include the following: acidity, alkalinity (total as CaCO3), 
aluminum, ammonia nitrogen, arsenic, barium, benzene, beryllium, biochemical 
oxygen demand, boron, bromide, cadmium, calcium, chemical oxygen demand, 
chlorides, chromium, cobalt, copper, ethylene glycol, gross alpha, gross beta, 
hardness (total as CaCO3), iron-dissolved, iron-total, lead, lithium, magnesium, 
manganese, MBAS (surfactants), mercury, molybdenum, nickel, nitrite-nitrate 
nitrogen, oil & grease, pH, phenolics (total), radium-226, radium-228, selenium, 
silver, sodium, specific conductance, strontium, sulfates, thorium, toluene, total 
dissolved solids, total kjeldahl nitrogen, total suspended solids, uranium, and zinc.  
Domestic wastewater can be transported offsite without sampling; however, it 
may be subject to sampling at or by the treatment facility.   

 
iv. Wastewater Treatment and Disposal. All wastewater, domestic and 

non- domestic shall be conveyed to the treatment facility designated in the M1 
Well Site Operation Plan or as otherwise approved in writing by the DRBC Water 
Resource Branch Manager as well as by the applicable state/Federal agency (if 
inside or outside of the DRB). 

 
h.  Supporting Ancillary Facilities. The proposed ancillary facilities include 

Stone’s WBLR surface water withdrawal point and the off-site wastewater treatment 
facilities that will accept the domestic and non-domestic wastewater.  Additional facilities 
will be required to convey and process the natural gas from M1 Well Site including 
pipelines, compressor stations, separators/liquid storage tanks, etc, however, the locations 
of these facilities have not been specified.   

 
i.  Cost.  The overall cost of this project is estimated to be $3,000,000.00. 
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B.  FINDINGS 
 

This docket is issued in response to an Application submitted to the Delaware 
River Basin Commission (DRBC or Commission) by Stone Energy Corporation (Stone) 
for review and approval of a natural gas exploration and development project at its M1 
Well site in Clinton Township, Wayne County, Pennsylvania.  The Commission 
recognizes that each natural gas well also will be subject to the review of the 
environmental agency of a signatory state in which the project is located.  The 
Commission staff coordinates with and, where feasible, will utilize the review process 
and approvals of the applicable state or federal agency to minimize duplication of effort 
and redundant requirements imposed on project sponsors. 

On June 6, 2008 the Executive Director of the DRBC issued a determination to 
Stone by certified letter that natural gas exploration and development at the M1 Well site 
may have substantial impacts on the water resources of the Delaware River Basin (DRB).  
As such, the DRBC requested that an Application for the M1 Well Site be submitted to 
the Commission for review and approval. 

 
Stone drilled and cased the M1 well without Commission approval.  On 

December 10, 2008, a settlement agreement between Stone and the Commission required 
Stone to submit an application to the DRBC for review and approval of the well and to 
pay a fine as specified in the settlement agreement.   

 
On February 13, 2009, Stone submitted an application to the Commission for 

approval of the M1 Well.  Additional information pertaining to the Application was 
submitted to the Commission on June 11, 2009.   
 

On May 19, 2009, the Executive Director issued the “Determination of the 
Executive Director Concerning Natural Gas Extraction Activities In Shale Formations 
Within The Drainage Area of Special Protection Waters” that clarified which natural gas 
related activities require Commission review and approval (EDD).  
 
SPECIAL PROTECTION WATERS 

 
The project is located in the area of the Delaware River Basin that is designated 

by the Commission as Special Protection Waters (SPW) as set forth in the DRBC Water 
Quality Regulations (WQR).  The SPW designation and associated regulations are 
designed to protect waters with exceptional value including without limitations existing 
high water quality in applicable areas of the Delaware River Basin.  Article 
3.10.3A.2.e.1). and 2). of the WQR, Administrative Manual - Part III, requires that 
projects subject to review under Section 3.8 of the Compact that are located in the 
drainage area of Special Protection Waters must submit for approval a Non-Point Source 
Pollution Control Plan (NPSPCP) that controls the new or increased non-point source 
loads generated within the portion of the docket holder’s service area which is also 
located within the drainage area of Special Protection Waters.  
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 The M1 Well Site is located within the drainage area to SPW. Therefore, the 
NPSPCP plan requirement is applicable to this project. This project includes the 
constructed well pad (completed), well drilling (completed), and well stimulation through 
hydraulic fracturing.  Water necessary for the well stimulation at the M1 Well Site is 
being processed concurrently with this docket (Docket No. D-2009-013-1).  The docket 
holder submitted a general NPSPCP with the Application. However, no additional site 
construction activities, well stimulation, or water staging approved by this docket shall 
take place at the M1 Well Site until a site specific NPSPCP including measures to control 
stormwater both during and post construction on the site has been submitted to the 
Commission and approved by the Executive Director and any other necessary federal, 
state, and local authorizations have been issued.   
 
 
WATER STORAGE 
 

Water brought to the M1 Well Site from the Commission-approved West Branch 
Lackawaxen River site will be stored in a lined impoundment constructed and maintained 
in accordance with PADEP Chapter 78.  Under no circumstances shall any material other 
than surface water originating from a Commission-approved source or precipitation be 
stored or be allowed to enter the impoundment.  If water in this storage facility or the 
storage facility comes into contact with hydraulic fracturing chemicals, flow back water, 
or other chemicals and contaminants, all water in the storage facility shall be considered 
non-domestic wastewater and handled as discussed below.  
 

Unused water from any of the docket holder’s Commission approved M1 well 
natural gas development and extraction site activities in the DRB may be transported to 
and used at other Commission-approved well pads targeting shale formations controlled 
by the docket holder in the DRB, with the written approval of the Executive Director.  
Such transfers shall also be reported to the Commission.   

 
No water, fracturing fluids, flowback water, or otherwise (e.g. cement mixer 

wash-out, truck wash water, etc.) shall be discharged to waters of the DRB except in 
accordance with written approvals from the Executive Director and/or the appropriate 
state agency (Condition II.g. in the Decision section of this docket). 

 
 
WELL STIMULATION 

 
The docket holder has indicated that the vertical Marcellus shale gas well at the 

M1 Well Site will be stimulated for production through slick-water hydraulic fracturing. 
The docket holder has advised the Commission that the well stimulation will involve the 
injection of approximately 1.0 million gallons (mg) of water with propping agents (i.e. 
sand of various grain sizes) and hydraulic fracturing additives through the steel 
production casing into the Marcellus Shale formation underlying the lease holding(s) at 
approximately 8,200 feet below land surface (elevation 6,655 feet below mean sea level).  
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The injection will occur at the M1 Well over a period of approximately three days at 
injection pressures from 5,500 pounds per square inch (psi) to 7,000 psi.  Injection of the 
hydraulic fracturing additives and solutions detailed in the Application into the target 
formation is acceptable to the Commission as the M1 well was installed by the docket 
holder in accordance with PA Chapter 78 Subsection D, and approved by the PADEP in 
Permit No. 37-127-20006-00.   
 
 
WASTEWATER 
 
Flowback Water 

 Following well stimulation, Stone estimates that approximately 30% of the 
estimated 1.0 million gallons of water used for hydraulic fracturing will be returned to the 
surface as flowback.  Flowback from the M1 Well will be piped from the wellhead 
directly into steel frac tanks for temporary storage on the M1 Well Site, in accordance 
with Condition II.u. in the Decision Section of this docket.   
 
Treatment and Reuse of On-site Generated Wastewaters 

Treatment and reuse of onsite generated non-domestic wastewaters is not 
proposed at this site.  However, the docket holder is encouraged to use the flowback 
water for well stimulation in accordance with Condition II.m. in the Decision section of 
this docket.  

 
Recovered fracturing fluids may be recycled for use in natural gas well 

stimulation activities at the docket holder’s Commission-approved natural gas well pads 
in the DRB with written approval of the Executive Director. Any reuse shall also be 
reported to the Commission in accordance with the reporting requirements in the 
Decision Section of this docket.   Otherwise, no recovered fracturing fluids shall be used 
for any purpose other than hydraulic fracturing at natural gas wells targeting shale 
formations. 

   
Wastewater Disposal 

The docket holder has indicated that all non-domestic wastewater including 
flowback water will be removed from the site via tanker truck and conveyed to treatment 
and disposal facilities located outside of the DRB. Such disposal is an exportation of 
wastewater subject to review and approval under Article 2.3 of the Commission’s Water 
Code.  Currently, there are no wastewater treatment and disposal facilities within the 
DRB that are approved to accept these non-domestic wastewaters. In addition docket 
Condition No. II.m. in the Decision section of this docket requires the docket holder to 
implement a continuous program to encourage water conservation in all types of use 
within the facilities served by this docket including the reuse and recycling of flowback 
waters. The Decision section of this docket also contains conditions concerning the 
offsite disposal location and the tracking and reporting of non-domestic wastewaters 
transported from the project site. Therefore, the Commission staff recommends approval 
of the proposed exportation of non-domestic wastewater.  No on-site discharge of such 
non-domestic wastewaters, other than as allowed in this docket is permitted.  Any such 
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discharge shall be reported to the Project Review Section of the DRBC in accordance 
with Condition No. II.q. in the Decision Section of this docket. 

 
The docket holder has indicated that domestic wastewater shall be collected in 

portable, self-contained toilets.  When necessary, the toilets will be transported to the 
sewage treatment facility approved in the Operation Plan (described below). No on-site 
discharge of such domestic wastewaters is permitted. 
 

 The project is designed to conform to the requirements of the Water Code and 
Water Quality Regulations of the DRBC. 
 

The natural gas well associated with this project was designed and constructed to 
conform to the casing and cementing requirements of Sections 78.81-.87 of the PADEP 
Oil and Gas Regulations. It has been determined by the Commission that these casing and 
cementing requirements satisfy the Basinwide Groundwater Requirements located in 
Section 3.40 of the Commission’s Water Quality Regulations. These casing construction 
requirements are designed to sufficiently protect the designated uses of the ground waters 
of the Delaware River Basin. 

 
The cuttings generated during drilling of the M1 well were solidified and buried 

in a lined pit on-site in accordance with PA Chapter 78 regulations. Non-domestic 
wastewater generated during drilling of the M1 well was removed from the site and 
disposed of at Valley Joint Sewer Authority in Athens, PA. 
 

 The DRBC estimates that the well stimulation through hydraulic fracturing, 
results in a consumptive water use of 100 percent of the total water used.  The DRBC 
definition of consumptive use is defined in Article 5.5.1.D of the Administrative Manual 
– Part III – Basin Regulations – Water Supply Charges. 
 
  
M1 WELL SITE OPERATION PLAN 
 
 In accordance with Condition II.e. of the Decision section of the docket, at least 
45 days prior to the scheduled initiation of any activity at the M1 Well Site, the docket 
holder shall submit an Operation Plan (OP) for the M1 Well Site to the Executive 
Director.  The OP shall include the specifics of the site operations, detailing at a 
minimum, the procedures necessary to comply with the conditions in the Decision section 
of this docket.  In accordance with Condition II.e., no additional construction or natural 
gas development and extraction activities at the M1 Well Site is permitted until the OP is 
approved in writing by the Executive Director.  The following shall also be included in 
the M1 Well Site Operations Plan: 
 
Pre-Alteration Groundwater Quality Survey Plan.  Prior to initiation of hydraulic 
fracturing at the M1 Well, the docket holder will submit a pre-hydraulic fracturing 
groundwater quality survey plan, receive Executive Director approval, and conduct the 
groundwater quality survey.  The plan shall include an inventory and the locations of any 
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artificial penetrations including groundwater wells within a 1,000 ft radius of the project 
well.  If no existing wells are identified within this distance, the search radius should be 
extended up to 2,000 feet from the gas well.  The plan shall indicate the proposed 
sampling procedures to be conducted at a representative number of identified wells 
spaced around the proposed natural gas well.  Prior to hydraulic fracturing at the M1 
Well, water samples shall be collected and the samples submitted to a PADEP-certified 
laboratory for analysis of the following parameters: acidity, alkalinity (total as CaCO3), 
aluminum, ammonia nitrogen, arsenic, barium, benzene, beryllium, boron, bromide, 
cadmium, calcium, chlorides, chromium, cobalt, copper, ethylene glycol, gross alpha, 
gross beta, hardness (total as CaCO3), iron-dissolved, iron-total, lead, lithium, 
magnesium, manganese, MBAS (surfactants), mercury, molybdenum, nickel, nitrite-
nitrate nitrogen, oil & grease, pH, phenolics (total), radium-226, radium-228, selenium, 
silver, sodium, specific conductance, strontium, sulfates, thorium, toluene, total dissolved 
solids, total kjeldahl nitrogen, total suspended solids, uranium, and zinc. 
  
Wastewater Storage and Handling Details.  The OP shall include the details of how 
domestic and non-domestic wastewater will be stored and handled on the project site.  
 
Wastewater Disposal Locations.  The OP shall include a list of the treatment sites 
where these domestic and non-domestic wastewaters will be disposed.  The facility 
locations, state permit numbers, and acceptance agreements shall be included in the OP. 
 
Measuring, Recording, and Records Maintenance System.  The docket holder shall 
develop and submit with the OP a measuring, recording, and records maintenance 
system. The measuring, recording, and records maintenance system will include the 
proposed means with which to measure and record the amount of all water transported to 
the site by truck or any other means, the amount of water used at the site, the amount of 
water and fracturing fluids/ chemicals used in the natural gas well stimulation process, 
the amount of flowback recovered after stimulation, the amount and chemical 
composition of non-domestic wastewaters produced and stored at the site, and the amount 
and chemical composition of non-domestic wastewaters transported off-site for treatment 
and disposal. The method of sampling and analysis of non-domestic wastewater shall also 
be detailed in this plan. Measuring and record keeping activities shall be required for all 
non-domestic wastewater including produced water and flowback separated from the 
natural gas during the operational life of the natural gas well. The system will also record 
the truck number, license plate number and disposal location for each truck load of non-
domestic wastewater transported off site. 
 
Reporting System.  The docket holder shall include in the OP the method for complying 
with the reporting requirements in accordance with docket conditions II.k. and II.l. in the 
decision section of the docket. 
 
Preparedness Prevention and Contingency Plan (PPC Plan). The docket holder shall 
submit with the OP the PPC Plan that is required for Oil & Gas Wells as outlined in 25 
PA Code Chapters 91.34 and 78.55.  
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The project does not conflict with the Comprehensive Plan and is designed to 

prevent substantial adverse impact on the water resources related environment, while 
sustaining the current and future water uses and development of the water resources of 
the Basin. 

 
 

C.  DECISION 
 

I.  Effective on the approval date for Docket No. D-2009-18-1 the project and 
the appurtenant facilities described in the Section A “Description” shall be added to the 
Natural Gas Database maintained by the DRBC. 

II.  The project and appurtenant facilities as described in the Section A 
“Description” are approved pursuant to Section 3.8 of the Compact, subject to the 
following conditions: 

a. Docket approval is subject to all conditions, requirements, and 
limitations imposed by the PADEP in Well Drilling Permit No. 37-127-20006-00, and 
such conditions, requirements, and limitations are incorporated herein, unless they are 
less stringent than the Commission’s. 

b. The lease holding, well pad site, and natural gas well, and 
operational records shall be available at all times for inspection by the DRBC. 

c. The docket holder shall submit a Non-Point Source Pollution 
Control Plan (NPSPCP) for the M1 Well Site in accordance with Section 3.10.3.A.2.e, of 
the DRBC Water Quality Regulations to the Executive Director of the DRBC at least 45 
working days prior to the scheduled initiation of any additional site clearing or 
construction at the well pad site.  The NPSPCP and erosion and sedimentation control 
plan shall be designed in accordance with the more stringent of Commission and PADEP 
requirements.  Prior to commencing any site clearing or construction work at the M1 
Well Site, the docket holder shall obtain Executive Director’s written approval for the  
NPSPCP, as well as, any other necessary federal, state, and local authorizations.  The 
NPSPCP shall describe erosion and sedimentation controls to be implemented at the site 
and shall include measures to control stormwater both during and post construction.  The 
post-construction portion of the plan shall describe the final site conditions including a 
pre- and post-construction project hydrograph analysis, permanent facilities, equipment, 
access roads, and all sediment and erosion and stormwater control structures necessary 
after final site restoration has been achieved. 

d. Sound practices of excavation, backfill and reseeding shall be 
followed at the well pad site and any associated appurtenances to minimize erosion and 
prevent non-point source pollutants from leaving the site. The docket holder shall abide 
by all state and local erosion and sediment control and storm water management control 
legislation.  
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e. M1 WELL SITE OPERATION PLAN (OP). As described in the 
Findings section of this docket, the docket holder shall submit the OP for approval in 
writing by the Executive Director.  No activities other than those required to maintain or 
correct existing erosion and sedimentation controls shall be conducted at the M1 Well 
Site until the OP plan has been approved.  The OP plan shall include the following:  

i. Pre-alteration groundwater quality survey plan.  

ii. Wastewater storage and handling details. 

iii. Wastewater disposal locations.  

iv. Measuring, Recording, and Records Maintenance System. 

v. Reporting system. 

vi. Preparedness Prevention and Contingency Plan (PPC Plan). 

f. The docket holder shall demonstrate to the satisfaction of the 
Commission that all surface waters that are withdrawn for the purposes of hydraulic 
fracturing this well including, but not limited to flow-back fluids, produced brines, and 
drilling fluids have been treated and disposed of in accordance with applicable state and 
federal law.  

g. No unused water withdrawn from the source approved for use at 
this well site, fresh or otherwise shall be discharged to waters of the DRB without the 
written approval of the DRBC and the appropriate state agency.  All domestic and non-
domestic wastewaters shall be treated at an approved treatment and discharge facility as 
provided for in the OP in Condition II.e. above. 

h. Nothing herein shall be construed to exempt the docket holder 
from obtaining all necessary permits and/or approvals from other State, Federal or local 
government agencies having jurisdiction over this project or activities conducted under 
this project. 

i. Upon completion of construction of the approved project, the 
docket holder shall submit a statement to the DRBC, signed by the docket holder’s 
engineer or other responsible agent, advising the Commission that the construction has 
been completed in compliance with the approved plans, giving the final construction cost 
of the approved project and the date the project is placed in operation. 

j. This docket approval shall expire three years from date below 
unless prior thereto the docket holder has commenced operation of the subject project or 
has expended substantial funds (in relation to the cost of the project) in reliance upon this 
docket approval. 

k. The project natural gas well hydraulic fracturing volume and flow-
back discharge volume shall be metered with an automatic continuous recording device 
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or equivalent that measures to within 5 percent of actual flow.  An exception to the 5 
percent performance standard, but no greater than 10 percent, may be granted if 
maintenance of the 5 percent performance is not technically feasible or economically 
practicable.  A record of hydraulic fracturing stimulation volume and flow-back 
discharge volume from the project natural gas well shall be maintained, and monthly 
totals shall be reported to the DRBC after completion of natural gas well stimulation 
activities and shall be available at any time to the Commission if requested by the 
Executive Director.   

l. The volume of all non-domestic wastewaters removed from the 
M1 Well Site shall be recorded and maintained and monthly totals shall be reported to the 
DRBC in accordance with the approved OP. 

m. The docket holder shall implement to the satisfaction of the 
Commission, the continuous program to encourage water conservation in all types of use 
within the facilities served by this docket approval.  This includes the reuse and recycling 
of flow-back waters to the greatest extent possible at the site. The docket holder will 
report to the Commission on the actions taken pursuant to this program and the impact of 
those actions as requested by the Commission. 

n. No brines, flowback, produced waters or any other waste shall be 
used for any well, well pad site, or lease area not contained within this docket unless 
approved in writing by the Executive Director. 

o. A complete application for the renewal of this docket, or a notice 
of intent to cease the operations (withdrawal, discharge, etc.) approved by this docket by 
the expiration date, must be submitted to the DRBC at least 12 months prior to the 
expiration date below (unless permission has been granted by the DRBC for submission 
at a later date), using the appropriate DRBC application form.  In the event that a timely 
and complete application for renewal has been submitted and the DRBC is unable, 
through no fault of the docket holder, to reissue the docket before the expiration date 
below, the terms and conditions of this docket will remain fully effective and enforceable 
against the docket holder pending the grant or denial of the application for docket 
approval. 

p. The issuance of this docket approval shall not create any private or 
proprietary rights in the water of the Basin, and the Commission reserves the rights to 
amend, alter or rescind any actions taken hereunder in order to insure the proper control, 
use and management of the water resources of the Basin. 

q. The docket holder shall report to the Commission Project Review 
Section Supervisor any violation of the docket conditions within 48-hours of the 
occurrence or upon the docket holder becoming aware of the violation.  In addition, the 
docket holder shall report in writing any violations of the approved operations plan or any 
other docket conditions to the DRBC Project Review Section Supervisor within three 
days of reporting the incident.  The docket holder shall also provide a written explanation 
of the causes of the violation within 30 days of the violation and shall set forth the 
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action(s) the docket holder has taken to correct the violation and protect against a future 
violation.    

r. If the monitoring required herein, or any other data or information 
demonstrates that the operation of this project significantly affects or interferes with any 
designated uses of ground or surface water, or if the docket holder receives a complaint 
regarding this project, the docket holder shall immediately notify the Executive Director 
of any complaints and unless excused by the Executive Director, shall investigate such 
complaints.  The docket holder shall direct phone call notifications of complaints 
involving water resources to the DRBC Project Review Section at 609-883-9500, 
extension 216.  Oral notification must always be followed up in writing directed to the 
Executive Director.  In addition, the docket holder shall provide written notification to all 
potentially impacted users of wells or surface water users of the docket holder's 
responsibilities under this condition. Any ground or surface water user which is 
substantially adversely affected, rendered dry or otherwise diminished as a result of the 
docket holder’s project withdrawal, shall be repaired, replaced or otherwise mitigated at 
the expense of the docket holder. A report of investigation and/or mitigation plan 
prepared by a hydrologist shall be submitted to the Executive Director as soon as 
practicable or within the time frame directed by the Executive Director.  The Executive 
Director shall make the final determination regarding the validity of such complaints, the 
scope or sufficiency of such investigations, and the extent of appropriate mitigation 
measures, if required.   

s. The Executive Director may modify or suspend this approval or 
any condition thereof, or require mitigating measures pending additional review, if in the 
Executive Director's judgment such modification or suspension is required to protect the 
water resources of the Basin. 

t. For the duration of any drought emergency declared by either 
Pennsylvania or the Commission, water service or use by the docket holder pursuant to 
this approval shall be subject to the prohibition of those nonessential uses specified by the 
Governor of Pennsylvania, the Pennsylvania Emergency Management Council, PADEP, 
or the Commonwealth Drought Coordinator to the extent that they may be applicable, and 
to any other emergency resolutions or orders adopted hereafter by the Commission. 

u. All non-domestic wastewaters including, but not limited to, brines, 
flow-back water, produced waters, etc. must be temporarily stored on-site in steel, water-
tight tanks at a minimum unless the docket holder has received written approval from the 
Executive Director to use an alternative method of storage.  All wastewaters will be 
removed from the site in accordance with the approved OP. 

v. The Commission has determined that the review of the reports and 
requests for modifications and approvals developed under the above docket and any 
amendments or changes thereto will continue to cause the Commission to expend 
exceptional efforts and costs.  As such, Commission staff will continue to maintain a 
record of all time and expenses associated with the post-docket approval reviews of the 
project and associated deliverables. A fee in the amount of 100% of these costs will be 
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assessed on a quarterly basis.  In the event of a docket amendment or renewal, the larger 
of actual project review costs or the calculated project review fee will be charged. 

w. The docket holder and any other person aggrieved by a reviewable 
action or decision taken by the Executive Director or Commission pursuant to this docket 
may seek an administrative hearing pursuant to Articles 5 and 6 of the Commission's 
Rules of Practice and Procedure, and after exhausting all administrative remedies may 
seek judicial review pursuant to Article 6, section 2.6.10 of the Rules of Practice and 
Procedure and section 15.1(p) of the Commission's Compact. 

 

BY THE COMMISSION 

APPROVAL DATE:       , 2010  

EXPIRATION DATE:   , 2020 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exhibit 4 
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