
B. Arrindell 
 
Dangers of Vertical oil gas Wells - the 2010 Reports - part 2 of 3

Continuing the comment begun in Part 1, This part has 4 of the 8 Reports submitted by Damascus
Citizens for Sustainability and Delaware RiverKeeper Network attached. They are important
information and give reasons to stress that NO gas or oil drilling should be allowed in the Delaware
Basin. The proposed prohibition of high volume hydraulic fracturing is good and should be adopted,
but additionally all - even low volume and/or vertical wells should also be prohibited. 

Adams
Bishop - report and PA record of gas industry violations, plus 6 spread-sheets of violations found
here: https://www.dropbox.com/sh/omn9f4qthlaow5f/AAAWyeuIWKgn6qRgmz9Dv5lMa?dl=0
Demicco
Miller
 





























































































































































































































































































































































































 

Air Quality Concerns at Woodland Management Gas Drilling Site, Damascus, PA 

15 September 2010 

Greg Swartz and Tannis Kowalchuk 

 

 

The drilling of the Woodland Management Gas well was completed about 2 weeks ago and the 

drilling rig has been moved to the Crum site in Milanville, PA.  Our farm and home are located 

0.3 miles from the Woodland site.  This past Sunday September 5, we smelled a very strong 

chemical sulfuric odor.  We were busy picking and packing vegetables for a farmers market and 

we did not do anything about the odor.  Monday morning the odor was again present.  Here is a 

summary of events: 

 

September 5    7am    Smelled chemical sulfuric odor.  Lessened by afternoon. 

 

September 6    9am    Smelled chemical sulfuric odor 

 

9:38am  Telephoned the DEP Emergency Response Line.  Call was  

          answered by an answering service who indicated that they  

          would page DEP personnel.  We received no call back from  

          the DEP. 

 

      10:20am  Called 911 to report the odor 

 

      10:30am  Equinunk Volunteer Fire Department responded.  They  

          confirmed the odor.  The Chief immediately went to the  

          Woodland well site and inspected the pad and waste  

          pond.   Chemical odor was evident.  He spoke  

          with security personnel there who indicated that the  

          waste water pond was to be pumped on Tuesday (9‐7).   

          Fire Department indicated that they were not concerned  

          about the air quality and they left. 

 

September 7    10am    Smelled chemical sulfuric odor.  Heavy tanker truck  

          activity‐  ostensibly emptying the waste pond. 

 

12:58pm  Called DEP Northeast Regional Office.  They had no record  

          of our call and referred me to Northcentral office who  

          handles oil and gas issues. 

 



 

      12:59    Called DEP Northcentral Regional Office and left a message  

          with the person I was directed to.  We called without  

          leaving a  message several more times throughout the  

          afternoon‐ no one answered. 

 

4:15pm  Called DEP Northcentral office again and left a message.   

    We have still not received a call back. 

 

September 8    9:00am  Chemical sulfuric odor not present.  Called DEP  

          Northcentral Regional Director, Nels Taber.  His assistant  

          connected us with Jennifer Means, DEP Northcentral Oil  

          and Gas Program Manager.  We related the events of  

    the past 3 days.  She had no record of our initial  

    emergency call and indicated  that normally she receives  

    the emergency calls.  She indicated that she would  

    research what went wrong  and that she would be back in  

    touch with us.  We requested that an inspection be done  

    of the well site. 

 

      4:10pm  We received a call from Denise Brinley (DEP Deputy  

          Secretary) and Kerry Leib (DEP Emergency Management  

          Coordinator) who were asking for further information.   

          They said: 

  1 ) the answering service had no record of our call  and  

  they don’t know why the communication breakdown  

  occurred.  

 2) Northcentral staff person who I spoke with should have  

handled my call on Tuesday differently because they do in  

fact have inspection staff in Scranton   

3) They issued an order to send an inspector to the site  

this morning at 11am.  They weren’t sure when s/he  

would arrive.  

 4) They will be back in touch to respond to the lack of  

response from the DEP and with a report from the  

inspector. 

 

September 9    4:30pm  Kelly Hefner, DEP Deputy Secretary for Field Operations  

          left a phone a message. 

 



 

September 10   9:00am  Spoke with Kelly Hefner.  She offered her “sincere  

          apology” for the troubles we have had with DEP.  She  

          confirmed that they have no record of our call.  She said  

          that an inspector was on site on Tuesday and Wednesday.   

          We asked for: 

Air quality tests, water tests, soil tests, location of waste  

water treatment.  We also asked what chemicals used in  

the drilling process would cause the sulfur odor.  She  

promised results by Monday. 

 

September 13   12:30pm  Left message for Heffner 

 

      5:30pm  Heffner left message for us 

 

September 14   10:00am  Left message for Heffner 

 

      1:47pm  Left message for Heffner 

 

      5:15pm  Heffner left a message for us saying she was in meetings  

          and too busy to call earlier. 

 

 

 

We are deeply concerned about the environmental and health impacts of drilling, in particular 

for the health of our 2 year old son.  This specific case of air quality is troubling.  What is even 

more troubling is the DEP’s lack of response to our call.  We don’t know exactly what has been 

flying in the air.  It may or may not be acutely toxic.  It was a significant enough event that the 

DEP should have investigated immediately.  This event highlights that the DEP is not prepared 

to handle the environmental risks which are part and parcel of gas drilling.  We are still waiting 

for an official response and explanation from the DEP.  We can’t help but wonder what will 

happen when there is a catastrophic gas drilling emergency and how long it will take DEP to 

respond?    Our volunteer fire department was here almost immediately and professionally 

handled the situation.  However, they are not trained in air quality monitoring or any of the 

other potential fallout from gas drilling.   

 

Greg Swartz and Tannis Kowlachuk 

25 Stone House Rd, Damascus, PA 

570‐224‐8013 

greg@willowwisporganic.com, tannis@nacl.org 



9-16-10 Email Correspondence from PADEP Acting Deputy Secretary Kelly Hefner 
concerning my outstanding questions about odor at the Woodland site.  Attached 
to this correspondence were the 2 inspection reports and water test from 8-10-10 
(see below). 
 
 
Good Afternoon Mr. Swartz: 
  
As we have discussed the phone side of the matter and you have taken my word that it has 
been addressed (thank you), I will simply add I am sorry the call was mishandled, but we 
have been able to make some changes that will prevent this in the future. 
  
  
As we have further discussed your concerns, I have attempted to address the questions you 
posed when we talked on Friday and to answer the questions you posed in your Thursday 
morning email.  I apologize that we keep missing each other.  
  
  
Attached please find the answers to the questions posed at the end of last week re: the pit 
on the Woodland Management Site, Operated by Newfield 
  

1.   Yes, the wastewater from the pit was sampled and those results are attached.   

  
     2.    The water in the pit and tanks was hauled offsite by Koberlein Environmental.  They 
are a DEP approved waste hauler.  The water went to the waste disposal facilities of 
Eureka         Resources LLC (Williamsport, Pa. ) and Waste Treatment Corporation in 
Warren, Pa.    Manifests are on file for every load of this water hauled and disposed of. 
  

3. Air monitoring for hydrogen sulfide (H2S) gas was not conducted.  There was no air 
quality monitoring by DEP or the Fire Department. 

  

4. DEP has investigated these type of pits turning septic (anaerobic digestion which 
generates H2S) in other parts of the Commonwealth.  As of now, there is not 
certainty about what the food source is for the bacteria, but we suspect that it might 
be from drilling fluids.  Some companies have added sulfide scavengers to the pits to 
prevent the bacterial action.   

  
        It is fairly common for H2S to be released into the environment from natural 
decomposition and our staff encounters it fairly regularly.  Similar to what occurs at a 
wetland, the       sludge at the bottom of an impoundment can undergo anaerobic digestion 
and release H2S gas.  Because H2S gas has a low odor threshold, humans smell it at very 
low       concentrations. High concentrations are highly unusual in an outdoor, well-
ventilated area.  
  



        DEP was not able to have air tests done prior to the removal of the fluids on the 
Tuesday after Labor Day.  There are limited mobile units and they are deployed in other 
locations      in the Northern Tier doing testing but were not there on Labor day or 
September 7th.  The odor developed in just a few days (3) due to bacteria in the pit.  The 
H2S indeed      smells bad, and is certainly irritating, but it is very, unlikely to have caused 
any health impacts in this circumstance.  Removing the water expeditiously was the correct 
response. 
                         
  
              Inspection Summary (field report attached) 
NEWFIELD APPALACHIA PA LLC 
WOODLAND MGMT PARTNERS 1 1 
Permit 127-20017 
Spud date (initiation of drilling activities) was 06/25/2010 
Damascus Township, Wayne County 
  
In response to a complaint by Mr. Greg Swartz of sulphur odors emanating from the above referenced 
well site, on September 8, 2010, Oil & Gas Inspector Steve Watson inspected the site and documented 
the following.  The service contractor on-site, H&K Construction, was in the process of dewatering the 
reserve pit.  As they pump the fluid to the frac tanks and then to the tanker trucks for transport and 
disposal, odors from the pit are emitted through vents on the tanks.  Also, stirring up the fluid in the pit 
allowed odors to release to the atmosphere as well.  At the time of the inspection, 95% of the fluid had 
already been removed from the pit.  They were planning on solidifying the pit and then folding over the 
liner to prepare for encapsulation on Thursday, September 9, 2010.  The Department intends to complete 
an additional inspection of the site today Friday, September 10, 2010.  At the time of this e-mail, the 
findings of this Friday inspection have not yet been reported back to the regional office. 
  
The Department also inspected this site on Thursday September 2, 2010, prior to the initial complaint 
received on either Monday or Tuesday, September 6 or 7, 2010.  During this inspection it was noted that 
the service contractor was the only party on site.  Trucks were hauling off the last pieces of the drilling rig 
to be moved to the next planned drilling site.  Two workers were observed skimming off an oil sheen on 
the pit fluids, the liner was inspected showing no holes or tears.  Several frac tanks are located on site for 
temporary storage of the fluids being removed.  The only odors detected during this vist were those that 
would be associated with drilling fluids and/or cuttings. 
  
  
Text from Thursday 9/16 email 
  
Good Morning Ms. Heffner, 
Thank you for taking the time to send the pit water test results from 8-10-10.  These results are of 
interest to me yet they do not represent pit contents after 8-10-10.  I believe that drilling activities 
continued past that date.  You will recall from our conversation on 9-10-10 that I requested the 
report and test results from your inspector's visit to the Woodland site the week of 9-6.  I was 
told that you sent an inspector on 9-7 and 9-8.  I respectfully again request the following 
information: 
 
1) Inspector's full reports from 9-7 and 9-8.  These are attached.   
2) Pit water test results from that day(s).    There is no additional water test data. 
3) Air quality test results from that day(s) There is no site specific air quality data.  DEP’s MAU 
(Mobile Analytical Unit) is doing multi-area samplings across the Northern Tier over the next 4 
weeks.  As this information is synthesized, DEP will make it available.   



4) Explanation of what chemical used in the drilling process would create the odor that we and 
911 responders observed 
  
At this time DEP is still unsure of the specific “chemical” that triggers the sulfide reaction.  As I 
mentioned previously, DEP has seen this problem in other areas of the state.   
 
5) Health implications of said odors 
  
H2S is primarily an eye irritant.  The H2S was very smelly; it was being released in a well 
ventilated area and there is limited  
 
6) Destination of waste water which has been trucked off site.  See number 2 above.   
  
I have to leave the office early today, but will be in tomorrow 
  
Kelly Heffner 
  
  
  
  
  
  
  
  
  
  
  
  
  
Kelly Jean Heffner | Acting Deputy Secretary  
Office of Field Operations 
Department of Environmental Protection 
Rachel Carson State Office Building 
400 Market Street | Harrisburg, PA 17101 
Phone: 717.787.5028 | Fax: 717.772.3314 
www.depweb.state.pa.us 
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METHODS SUMMARYMETHODS SUMMARY

C0H110479C0H110479

ANALYTICAL       PREPARATION
PARAMETER__________________________________________________ METHOD_______________  METHOD_______________

pH (Electrometric)                                 SM20 4500-H+B    SM20 4500-H B
Biochemical Oxygen Demand 5210B                    SM20 5210B       SM20 5210B
Mercury (Manual Cold Vapor Technique)              MCAWW 245.1      MCAWW 245.1
N-Hexane Ext. Material, Silica Gel Treated-1664A   CFR136A 1664A S  EPA 1664A
Total Cyanide                                      MCAWW 335.4      MCAWW 335.4
Total Suspended Solids SM 2540 D                   SM20 2540D       SM20 2540D
Trace Inductively Coupled Plasma (ICP) Metals      MCAWW 200.7      MCAWW 200.7
Volatile Organics by GC/MS                         SW846 8260B      SW846 5030B

References:References:

CFR136A   "Methods for Organic Chemical Analysis of Municipal and
Industrial Wastewater", 40CFR, Part 136, Appendix A,
October 26, 1984 and subsequent revisions.

MCAWW     "Methods for Chemical Analysis of Water and Wastes",
EPA-600/4-79-020, March 1983 and subsequent revisions.

SM20      "STANDARD METHODS FOR THE EXAMINATION OF WATER AND
WASTEWATER", 20TH EDITION."

SW846     "Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Third Edition, November 1986 and its updates.
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SAMPLE SUMMARYSAMPLE SUMMARY

C0H110479C0H110479

SAMPLED  SAMP
WO #_____ SAMPLE#_______ CLIENT SAMPLE ID________________________________________________________________ DATE________ TIME_____

L5EXN   001   WMP-TOPHOLE 081010                                               08/10/10 13:45

NOTE(S):NOTE(S):__________________________________________________________________________________________________________________________________________________________________________________________
- The analytical results of the samples listed above are presented on the following pages.

- All calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND" were not detected at or above the stated limit.

- This report must not be reproduced, except in full, without the written approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor,

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.
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Tetra Tech NUS, IncTetra Tech NUS, Inc

Client Sample ID: WMP-TOPHOLE 081010Client Sample ID: WMP-TOPHOLE 081010

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: C0H110479-001  Work Order #...:Work Order #...: L5EXN1A4       Matrix.........:Matrix.........: WATER
Date Sampled...:Date Sampled...: 08/10/10       Date Received..:Date Received..: 08/11/10       MS Run #.......:MS Run #.......: 0228124
Prep Date......:Prep Date......: 08/16/10       Analysis Date..:Analysis Date..: 08/16/10
Prep Batch #...:Prep Batch #...: 0228193        Analysis Time..:Analysis Time..: 09:28
Dilution Factor:Dilution Factor: 1

Method.........:Method.........: SW846 8260B

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS_________
Benzene                         ND               5.0        ug/L
Ethylbenzene                    ND               5.0        ug/L
Toluene                         ND               5.0        ug/L
Xylenes (total)                 ND               15         ug/L

PERCENT          RECOVERY
SURROGATE______________________________  RECOVERY_______________  LIMITS__________
1,2-Dichloroethane-d4           107              (62 - 123)
Toluene-d8                      96               (80 - 120)
4-Bromofluorobenzene            92               (75 - 120)
Dibromofluoromethane            104              (80 - 120)

C0H110479 7 of 29



METHOD BLANK REPORTMETHOD BLANK REPORT

GC/MS VolatilesGC/MS Volatiles

Client Lot #...:Client Lot #...: C0H110479      Work Order #...:Work Order #...: L5L921AA       Matrix.........:Matrix.........: WATER
MB Lot-Sample #:MB Lot-Sample #: C0H160000-193

Prep Date......:Prep Date......: 08/16/10       Analysis Time..:Analysis Time..: 07:06
Analysis Date..:Analysis Date..: 08/16/10       Prep Batch #...:Prep Batch #...: 0228193
Dilution Factor:Dilution Factor: 1

REPORTING
PARAMETER_________________________      RESULT_______________ LIMIT_________ UNITS__________ METHOD_________________
Benzene                        ND              5.0       ug/L       SW846 8260B
Ethylbenzene                   ND              5.0       ug/L       SW846 8260B
Toluene                        ND              5.0       ug/L       SW846 8260B
Xylenes (total)                ND              15        ug/L       SW846 8260B

PERCENT         RECOVERY
SURROGATE_________________________      RECOVERY________        LIMITS__________
1,2-Dichloroethane-d4          117             (62 - 123)
Toluene-d8                     94              (80 - 120)
4-Bromofluorobenzene           101             (75 - 120)
Dibromofluoromethane           97              (80 - 120)

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.
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LABORATORY CONTROL SAMPLE EVALUATION REPORTLABORATORY CONTROL SAMPLE EVALUATION REPORT

GC/MS VolatilesGC/MS Volatiles

Client Lot #...:Client Lot #...: C0H110479     Work Order #...:Work Order #...: L5L921AC       Matrix.........:Matrix.........: WATER
LCS Lot-Sample#:LCS Lot-Sample#: C0H160000-193
Prep Date......:Prep Date......: 08/16/10      Analysis Date..:Analysis Date..: 08/16/10
Prep Batch #...:Prep Batch #...: 0228193       Analysis Time..:Analysis Time..: 07:43
Dilution Factor:Dilution Factor: 1

PERCENT     RECOVERY
PARAMETER________________________       RECOVERY________    LIMITS__________    METHOD_________________
1,1-Dichloroethene1,1-Dichloroethene             8282          (69 - 127)(69 - 127)    SW846 8260BSW846 8260B
TrichloroetheneTrichloroethene                9898          (80 - 120)(80 - 120)    SW846 8260BSW846 8260B
ChlorobenzeneChlorobenzene                  8989          (83 - 120)(83 - 120)    SW846 8260BSW846 8260B
BenzeneBenzene                        9595          (80 - 120)(80 - 120)    SW846 8260BSW846 8260B
TolueneToluene                        8383          (80 - 124)(80 - 124)    SW846 8260BSW846 8260B

PERCENT       RECOVERY
SURROGATE_________________________                  RECOVERY________      LIMITS__________
1,2-Dichloroethane-d4                      112           (62 - 123)
Toluene-d8                                 95            (80 - 120)
4-Bromofluorobenzene                       97            (75 - 120)
Dibromofluoromethane                       108           (80 - 120)

NOTE(S):NOTE(S):__________________________________________________________________________________________________________________________________________________________________________     
Calculations are performed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters
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MATRIX SPIKE SAMPLE EVALUATION REPORTMATRIX SPIKE SAMPLE EVALUATION REPORT

GC/MS VolatilesGC/MS Volatiles

Client Lot #...:Client Lot #...: C0H110479      Work Order #...:Work Order #...: L5E0M1C7-MS    Matrix.........:Matrix.........: WATER
MS Lot-Sample #:MS Lot-Sample #: C0H110483-001                   L5E0M1C8-MSD
Date Sampled...:Date Sampled...: 08/10/10       Date Received..:Date Received..: 08/11/10       MS Run #.......:MS Run #.......: 0228124
Prep Date......:Prep Date......: 08/16/10       Analysis Date..:Analysis Date..: 08/16/10
Prep Batch #...:Prep Batch #...: 0228193        Analysis Time..:Analysis Time..: 08:07
Dilution Factor:Dilution Factor: 1

PERCENT      RECOVERY           RPD
PARAMETER_________________________ RECOVERY_________    LIMITS__________   RPD____  LIMITS_________ METHOD_________________
1,1-Dichloroethene1,1-Dichloroethene        8686           (69 - 127)(69 - 127)                   SW846 8260BSW846 8260B

9393           (69 - 127)(69 - 127)   8.48.4   (0-20)(0-20)    SW846 8260BSW846 8260B
TrichloroetheneTrichloroethene           9898           (80 - 120)(80 - 120)                   SW846 8260BSW846 8260B

110110          (80 - 120)(80 - 120)   1111    (0-20)(0-20)    SW846 8260BSW846 8260B
ChlorobenzeneChlorobenzene             9999           (83 - 120)(83 - 120)                   SW846 8260BSW846 8260B

9898           (83 - 120)(83 - 120)   1.21.2   (0-20)(0-20)    SW846 8260BSW846 8260B
BenzeneBenzene                   105105          (80 - 120)(80 - 120)                   SW846 8260BSW846 8260B

105105          (80 - 120)(80 - 120)   0.00.0   (0-20)(0-20)    SW846 8260BSW846 8260B
TolueneToluene                   9090           (80 - 124)(80 - 124)                   SW846 8260BSW846 8260B

8989           (80 - 124)(80 - 124)   0.220.22  (0-20)(0-20)    SW846 8260BSW846 8260B

PERCENT            RECOVERY
SURROGATE_________________________              RECOVERY________           LIMITS__________
1,2-Dichloroethane-d4                  115                (62 - 123)

117                (62 - 123)
Toluene-d8                             95                 (80 - 120)

94                 (80 - 120)
4-Bromofluorobenzene                   94                 (75 - 120)

94                 (75 - 120)
Dibromofluoromethane                   108                (80 - 120)

115                (80 - 120)

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters
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Tetra Tech NUS, IncTetra Tech NUS, Inc

Client Sample ID: WMP-TOPHOLE 081010Client Sample ID: WMP-TOPHOLE 081010

TOTAL MetalsTOTAL Metals

Lot-Sample #...:Lot-Sample #...: C0H110479-001                                       Matrix.......:Matrix.......: WATER
Date Sampled...:Date Sampled...: 08/10/10        Date Received..:Date Received..: 08/11/10

REPORTING                              PREPARATION-   WORK
PARAMETER_______________ RESULT_____________ LIMIT_________ UNITS__________ METHOD_________________ ANALYSIS DATE______________ ORDER #________

Prep Batch #...:Prep Batch #...: 0224387
Silver          ND            5.0       ug/L       MCAWW 200.7       08/12-08/13/10 L5EXN1AA

Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

AluminumAluminum        2420 J2420 J        200200       ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1AHL5EXN1AH
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

ArsenicArsenic         11.411.4          10.010.0      ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1AJL5EXN1AJ
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

BariumBarium          18301830          200200       ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1AKL5EXN1AK
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

Beryllium       ND            4.0       ug/L       MCAWW 200.7       08/12-08/13/10 L5EXN1AL
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

BoronBoron           249249           200200       ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1AML5EXN1AM
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

CalciumCalcium         108000 J108000 J      50005000      ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1ANL5EXN1AN
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

Cadmium         ND            5.0       ug/L       MCAWW 200.7       08/12-08/13/10 L5EXN1AP
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

CobaltCobalt          1.6 B1.6 B         50.050.0      ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1AQL5EXN1AQ
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

ChromiumChromium        9.69.6           5.05.0       ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1ARL5EXN1AR
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

CopperCopper          10 B10 B          25.025.0      ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1ACL5EXN1AC
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

IronIron            30103010          100100       ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1ADL5EXN1AD
Dilution Factor: 1         Analysis Time..: 16:34     MS Run #.......: 0224231

(Continued on next page)
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Tetra Tech NUS, IncTetra Tech NUS, Inc

Client Sample ID: WMP-TOPHOLE 081010Client Sample ID: WMP-TOPHOLE 081010

TOTAL MetalsTOTAL Metals

Lot-Sample #...:Lot-Sample #...: C0H110479-001                                       Matrix.........:Matrix.........: WATER

REPORTING                              PREPARATION-   WORK
PARAMETER_______________ RESULT_____________ LIMIT_________ UNITS__________ METHOD_________________ ANALYSIS DATE______________ ORDER #________
PotassiumPotassium       249000249000        50005000      ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1AEL5EXN1AE

Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

LithiumLithium         31903190          50.050.0      ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1AFL5EXN1AF
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

MagnesiumMagnesium       2730 B,J2730 B,J      50005000      ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1AGL5EXN1AG
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

ManganeseManganese       101101           15.015.0      ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/16/1008/12-08/16/10 L5EXN1ATL5EXN1AT
Dilution Factor: 1         Analysis Time..: 12:07     MS Run #.......: 0224231

MolybdenumMolybdenum      89.989.9          40.040.0      ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1AUL5EXN1AU
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

SodiumSodium          801000801000        2500025000     ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/16/1008/12-08/16/10 L5EXN1AVL5EXN1AV
Dilution Factor: 5         Analysis Time..: 12:26     MS Run #.......: 0224231

NickelNickel          7.6 B7.6 B         40.040.0      ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1AWL5EXN1AW
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

LeadLead            22.622.6          3.03.0       ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1AXL5EXN1AX
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

SeleniumSelenium        5.55.5           5.05.0       ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1A0L5EXN1A0
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

StrontiumStrontium       10800 J10800 J       250250       ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/16/1008/12-08/16/10 L5EXN1A1L5EXN1A1
Dilution Factor: 5         Analysis Time..: 12:26     MS Run #.......: 0224231

ZincZinc            21.321.3          20.020.0      ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5EXN1A2L5EXN1A2
Dilution Factor: 1         Analysis Time..: 13:43     MS Run #.......: 0224231

Prep Batch #...:Prep Batch #...: 0230021
MercuryMercury         0.350.35          0.200.20      ug/Lug/L       MCAWW 245.1MCAWW 245.1       08/18/1008/18/10       L5EXN1A3L5EXN1A3

Dilution Factor: 1         Analysis Time..: 07:59     MS Run #.......: 0230010

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________________
J   Method blank contamination.  The associated method blank contains the target analyte at a reportable level.

B   Estimated result. Result is less than RL.
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METHOD BLANK REPORTMETHOD BLANK REPORT

TOTAL MetalsTOTAL Metals

Client Lot #...:Client Lot #...: C0H110479                                      Matrix.........:Matrix.........: WATER

REPORTING                              PREPARATION-   WORK
PARAMETER_______________ RESULT_____________ LIMIT_________ UNITS__________ METHOD_________________ ANALYSIS DATE______________ ORDER #________

MB Lot-Sample #:MB Lot-Sample #: C0H120000-387  Prep Batch #...:Prep Batch #...: 0224387
AluminumAluminum        67.6 B67.6 B        200200       ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5HKP1AHL5HKP1AH

Dilution Factor: 1

Analysis Time..: 13:26

Arsenic         ND            10.0      ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AJ
Dilution Factor: 1

Analysis Time..: 13:26

Barium          ND            200       ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AK
Dilution Factor: 1

Analysis Time..: 13:26

BerylliumBeryllium       0.31 B0.31 B        4.04.0       ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5HKP1ALL5HKP1AL
Dilution Factor: 1

Analysis Time..: 13:26

Boron           ND            200       ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AM
Dilution Factor: 1

Analysis Time..: 13:26

Cadmium         ND            5.0       ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AP
Dilution Factor: 1

Analysis Time..: 13:26

CalciumCalcium         87.9 B87.9 B        50005000      ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5HKP1ANL5HKP1AN
Dilution Factor: 1

Analysis Time..: 13:26

Chromium        ND            5.0       ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AR
Dilution Factor: 1

Analysis Time..: 13:26

Cobalt          ND            50.0      ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AQ
Dilution Factor: 1

Analysis Time..: 13:26

Copper          ND            25.0      ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AC
Dilution Factor: 1

Analysis Time..: 13:26

Iron            ND            100       ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AD
Dilution Factor: 1

Analysis Time..: 16:12

(Continued on next page)
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METHOD BLANK REPORTMETHOD BLANK REPORT

TOTAL MetalsTOTAL Metals

Client Lot #...:Client Lot #...: C0H110479                                      Matrix.........:Matrix.........: WATER

REPORTING                              PREPARATION-   WORK
PARAMETER_______________ RESULT_____________ LIMIT_________ UNITS__________ METHOD_________________ ANALYSIS DATE______________ ORDER #________
Lead            ND            3.0       ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AX

Dilution Factor: 1

Analysis Time..: 13:26

Lithium         ND            50.0      ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AF
Dilution Factor: 1

Analysis Time..: 13:26

MagnesiumMagnesium       54.5 B54.5 B        50005000      ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5HKP1AGL5HKP1AG
Dilution Factor: 1

Analysis Time..: 13:26

Manganese       ND            15.0      ug/L       MCAWW 200.7       08/12-08/16/10 L5HKP1AT
Dilution Factor: 1

Analysis Time..: 11:55

Molybdenum      ND            40.0      ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AU
Dilution Factor: 1

Analysis Time..: 13:26

Nickel          ND            40.0      ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AW
Dilution Factor: 1

Analysis Time..: 13:26

Potassium       ND            5000      ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AE
Dilution Factor: 1

Analysis Time..: 13:26

Selenium        ND            5.0       ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1A0
Dilution Factor: 1

Analysis Time..: 13:26

Silver          ND            5.0       ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AA
Dilution Factor: 1

Analysis Time..: 13:26

Sodium          ND            5000      ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1AV
Dilution Factor: 1

Analysis Time..: 13:26

StrontiumStrontium       0.44 B0.44 B        50.050.0      ug/Lug/L       MCAWW 200.7MCAWW 200.7       08/12-08/13/1008/12-08/13/10 L5HKP1A1L5HKP1A1
Dilution Factor: 1

Analysis Time..: 13:26

Zinc            ND            20.0      ug/L       MCAWW 200.7       08/12-08/13/10 L5HKP1A2
Dilution Factor: 1

Analysis Time..: 13:26

(Continued on next page)
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METHOD BLANK REPORTMETHOD BLANK REPORT

TOTAL MetalsTOTAL Metals

Client Lot #...:Client Lot #...: C0H110479                                      Matrix.........:Matrix.........: WATER

REPORTING                              PREPARATION-   WORK
PARAMETER_______________ RESULT_____________ LIMIT_________ UNITS__________ METHOD_________________ ANALYSIS DATE______________ ORDER #________

MB Lot-Sample #:MB Lot-Sample #: C0H180000-021  Prep Batch #...:Prep Batch #...: 0230021
Mercury         ND            0.20      ug/L       MCAWW 245.1       08/18/10       L5P4D1AA

Dilution Factor: 1

Analysis Time..: 07:56

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.

B   Estimated result. Result is less than RL.
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LABORATORY CONTROL SAMPLE EVALUATION REPORTLABORATORY CONTROL SAMPLE EVALUATION REPORT

TOTAL MetalsTOTAL Metals

Client Lot #...:Client Lot #...: C0H110479                                      Matrix.........:Matrix.........: WATER

PERCENT    RECOVERY                      PREPARATION-
PARAMETER___________      RECOVERY________   LIMITS__________  METHOD_________________ ANALYSIS DATE______________ WORK ORDER #____________

LCS Lot-Sample#:LCS Lot-Sample#: C0H120000-387  Prep Batch #...:Prep Batch #...: 0224387
Silver           92         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1A3

Dilution Factor: 1         Analysis Time..: 13:30

Copper           95         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1A4
Dilution Factor: 1         Analysis Time..: 13:30

Iron             89         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1A5
Dilution Factor: 1         Analysis Time..: 16:17

Potassium        98         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1A6
Dilution Factor: 1         Analysis Time..: 13:30

Lithium          96         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1A7
Dilution Factor: 1         Analysis Time..: 13:30

Magnesium        97         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1A8
Dilution Factor: 1         Analysis Time..: 13:30

Aluminum         100        (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1A9
Dilution Factor: 1         Analysis Time..: 13:30

Arsenic          101        (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CA
Dilution Factor: 1         Analysis Time..: 13:30

Barium           96         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CC
Dilution Factor: 1         Analysis Time..: 13:30

Beryllium        96         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CD
Dilution Factor: 1         Analysis Time..: 13:30

Boron            101        (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CE
Dilution Factor: 1         Analysis Time..: 13:30

Calcium          99         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CF
Dilution Factor: 1         Analysis Time..: 13:30

Cadmium          95         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CG
Dilution Factor: 1         Analysis Time..: 13:30

Cobalt           99         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CH
Dilution Factor: 1         Analysis Time..: 13:30

(Continued on next page)
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LABORATORY CONTROL SAMPLE EVALUATION REPORTLABORATORY CONTROL SAMPLE EVALUATION REPORT

TOTAL MetalsTOTAL Metals

Client Lot #...:Client Lot #...: C0H110479                                      Matrix.........:Matrix.........: WATER

PERCENT    RECOVERY                      PREPARATION-
PARAMETER___________      RECOVERY________   LIMITS__________  METHOD_________________ ANALYSIS DATE______________ WORK ORDER #____________
Chromium         95         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CJ

Dilution Factor: 1         Analysis Time..: 13:30

Manganese        95         (85 - 115)  MCAWW 200.7       08/12-08/16/10 L5HKP1CK
Dilution Factor: 1         Analysis Time..: 11:59

Molybdenum       95         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CL
Dilution Factor: 1         Analysis Time..: 13:30

Sodium           97         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CM
Dilution Factor: 1         Analysis Time..: 13:30

Nickel           98         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CN
Dilution Factor: 1         Analysis Time..: 13:30

Lead             98         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CP
Dilution Factor: 1         Analysis Time..: 13:30

Selenium         104        (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CQ
Dilution Factor: 1         Analysis Time..: 13:30

Strontium        96         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CR
Dilution Factor: 1         Analysis Time..: 13:30

Zinc             96         (85 - 115)  MCAWW 200.7       08/12-08/13/10 L5HKP1CT
Dilution Factor: 1         Analysis Time..: 13:30

LCS Lot-Sample#:LCS Lot-Sample#: C0H180000-021  Prep Batch #...:Prep Batch #...: 0230021
Mercury          100        (85 - 115)  MCAWW 245.1          08/18/10    L5P4D1AC

Dilution Factor: 1         Analysis Time..: 07:57

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE EVALUATION REPORTMATRIX SPIKE SAMPLE EVALUATION REPORT

TOTAL MetalsTOTAL Metals

Client Lot #...:Client Lot #...: C0H110479                                      Matrix.........:Matrix.........: WATER
Date Sampled...:Date Sampled...: 08/10/10       Date Received..:Date Received..: 08/11/10

PERCENT   RECOVERY        RPD                       PREPARATION-   WORK
PARAMETER___________  RECOVERY________  LIMITS__________ RPD____ LIMITS______  METHOD_________________ ANALYSIS DATE______________ ORDER #_______

MS Lot-Sample #:MS Lot-Sample #: C0H110479-001  Prep Batch #...:Prep Batch #...: 0224387
Aluminum     153 N     (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1CQ

147 N     (70 - 130) 2.3  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1CR
Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Arsenic      114       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1CT
111       (70 - 130) 2.0  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1CU

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Barium       106       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1CV
102       (70 - 130) 2.1  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1CW

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Beryllium    101       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1CX
97        (70 - 130) 3.8  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1C0

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Boron        101       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1C1
99        (70 - 130) 2.0  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1C2

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Cadmium      98        (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1C5
95        (70 - 130) 3.4  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1C6

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Calcium      101       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1C3
94        (70 - 130) 2.1  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1C4

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

(Continued on next page)
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MATRIX SPIKE SAMPLE EVALUATION REPORTMATRIX SPIKE SAMPLE EVALUATION REPORT

TOTAL MetalsTOTAL Metals

Client Lot #...:Client Lot #...: C0H110479                                      Matrix.........:Matrix.........: WATER
Date Sampled...:Date Sampled...: 08/10/10       Date Received..:Date Received..: 08/11/10

PERCENT   RECOVERY        RPD                       PREPARATION-   WORK
PARAMETER___________  RECOVERY________  LIMITS__________ RPD____ LIMITS______  METHOD_________________ ANALYSIS DATE______________ ORDER #_______
Chromium     100       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1C9

98        (70 - 130) 2.0  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1DA
Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Cobalt       111       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1C7
107       (70 - 130) 3.5  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1C8

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Copper       103       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1CE
99        (70 - 130) 3.6  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1CF

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Iron         116       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1CG
117       (70 - 130) 0.33 (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1CH

Dilution Factor: 1

Analysis Time..: 16:45

MS Run #.......: 0224231

Lead         105       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1DL
101       (70 - 130) 3.2  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1DM

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Lithium      111       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1CL
104       (70 - 130) 1.6  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1CM

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Magnesium    100       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1CN
96        (70 - 130) 3.7  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1CP

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

(Continued on next page)
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MATRIX SPIKE SAMPLE EVALUATION REPORTMATRIX SPIKE SAMPLE EVALUATION REPORT

TOTAL MetalsTOTAL Metals

Client Lot #...:Client Lot #...: C0H110479                                      Matrix.........:Matrix.........: WATER
Date Sampled...:Date Sampled...: 08/10/10       Date Received..:Date Received..: 08/11/10

PERCENT   RECOVERY        RPD                       PREPARATION-   WORK
PARAMETER___________  RECOVERY________  LIMITS__________ RPD____ LIMITS______  METHOD_________________ ANALYSIS DATE______________ ORDER #_______
Manganese    101       (70 - 130)              MCAWW 200.7       08/12-08/16/10 L5EXN1DC

99        (70 - 130) 1.8  (0-20)  MCAWW 200.7       08/12-08/16/10 L5EXN1DD
Dilution Factor: 1

Analysis Time..: 12:16

MS Run #.......: 0224231

Molybdenum   100       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1DE
97        (70 - 130) 2.4  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1DF

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Nickel       109       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1DJ
105       (70 - 130) 3.3  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1DK

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Potassium     NC       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1CJ
NC       (70 - 130)      (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1CK

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Selenium     115       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1DN
111       (70 - 130) 3.6  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1DP

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Silver       102       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1CC
100       (70 - 130) 2.2  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1CD

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

Sodium        NC       (70 - 130)              MCAWW 200.7       08/12-08/16/10 L5EXN1DG
NC       (70 - 130)      (0-20)  MCAWW 200.7       08/12-08/16/10 L5EXN1DH

Dilution Factor: 5

Analysis Time..: 12:35

MS Run #.......: 0224231

(Continued on next page)
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MATRIX SPIKE SAMPLE EVALUATION REPORTMATRIX SPIKE SAMPLE EVALUATION REPORT

TOTAL MetalsTOTAL Metals

Client Lot #...:Client Lot #...: C0H110479                                      Matrix.........:Matrix.........: WATER
Date Sampled...:Date Sampled...: 08/10/10       Date Received..:Date Received..: 08/11/10

PERCENT   RECOVERY        RPD                       PREPARATION-   WORK
PARAMETER___________  RECOVERY________  LIMITS__________ RPD____ LIMITS______  METHOD_________________ ANALYSIS DATE______________ ORDER #_______
Strontium     NC       (70 - 130)              MCAWW 200.7       08/12-08/16/10 L5EXN1DQ

NC       (70 - 130)      (0-20)  MCAWW 200.7       08/12-08/16/10 L5EXN1DR
Dilution Factor: 5

Analysis Time..: 12:35

MS Run #.......: 0224231

Zinc         100       (70 - 130)              MCAWW 200.7       08/12-08/13/10 L5EXN1DT
98        (70 - 130) 2.2  (0-20)  MCAWW 200.7       08/12-08/13/10 L5EXN1DU

Dilution Factor: 1

Analysis Time..: 13:52

MS Run #.......: 0224231

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.

N   Spiked analyte recovery is outside stated control limits.

NC  The recovery and/or RPD were not calculated.
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MATRIX SPIKE SAMPLE EVALUATION REPORTMATRIX SPIKE SAMPLE EVALUATION REPORT

TOTAL MetalsTOTAL Metals

Client Lot #...:Client Lot #...: C0H110479                                      Matrix.........:Matrix.........: WATER
Date Sampled...:Date Sampled...: 08/10/10       Date Received..:Date Received..: 08/11/10

PERCENT   RECOVERY        RPD                       PREPARATION-   WORK
PARAMETER___________  RECOVERY________  LIMITS__________ RPD____ LIMITS______  METHOD_________________ ANALYSIS DATE______________ ORDER #_______

MS Lot-Sample #:MS Lot-Sample #: C0H110483-001  Prep Batch #...:Prep Batch #...: 0230021
Mercury      95        (70 - 130)              MCAWW 245.1          08/18/10    L5E0M1DG

87        (70 - 130) 7.6  (0-20)  MCAWW 245.1          08/18/10    L5E0M1DH
Dilution Factor: 1

Analysis Time..: 08:02

MS Run #.......: 0230010

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.
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Tetra Tech NUS, IncTetra Tech NUS, Inc

Client Sample ID: WMP-TOPHOLE 081010Client Sample ID: WMP-TOPHOLE 081010

General ChemistryGeneral Chemistry

Lot-Sample #...:Lot-Sample #...: C0H110479-001   Work Order #...:Work Order #...: L5EXN          Matrix.........:Matrix.........: WATER
Date Sampled...:Date Sampled...: 08/10/10        Date Received..:Date Received..: 08/11/10

PREPARATION-   PREP
PARAMETER____________________ RESULT__________ RL_______ UNITS__________ METHOD_________________ ANALYSIS DATE______________ BATCH #_______
pHpH                   8.28.2        ----      ----         SM20 4500-H+BSM20 4500-H+B     08/16/1008/16/10       02282630228263

Dilution Factor: 1         Analysis Time..: 14:06     MS Run #.......: 0228171

Biochemical OxygenBiochemical Oxygen   436436        2.02.0     mg/Lmg/L       SM20 5210BSM20 5210B        08/12-08/17/1008/12-08/17/10 02241550224155
Demand (BOD)Demand (BOD)

Dilution Factor: 1         Analysis Time..: 12:25     MS Run #.......: 0224080

Total Cyanide        ND         0.010   mg/L       MCAWW 335.4       08/13/10       0225143
Dilution Factor: 1         Analysis Time..: 10:56     MS Run #.......: 0225056

Total SuspendedTotal Suspended      238238        4.04.0     mg/Lmg/L       SM20 2540DSM20 2540D        08/16-08/17/1008/16-08/17/10 02282590228259
SolidsSolids

Dilution Factor: 1         Analysis Time..: 07:30     MS Run #.......: 0228163

TPH (SGT-HEM)        ND         5.8     mg/L       CFR136A 1664A SGT 08/12/10       0224136
Dilution Factor: 1.15      Analysis Time..: 09:01     MS Run #.......:
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METHOD BLANK REPORTMETHOD BLANK REPORT

General ChemistryGeneral Chemistry

Client Lot #...:Client Lot #...: C0H110479                                      Matrix.........:Matrix.........: WATER

REPORTING                              PREPARATION-   PREP
PARAMETER__________________ RESULT__________ LIMIT_________ UNITS__________ METHOD_________________ ANALYSIS DATE______________ BATCH #_______
Biochemical Oxygen          Work Order #: L5GAD1AA  MB Lot-Sample #: C0H120000-155
Demand (BOD)

ND         2.0       mg/L       SM20 5210B        08/12-08/17/10 0224155
Dilution Factor: 1

Analysis Time..: 12:25

Total Cyanide               Work Order #: L5H171AA  MB Lot-Sample #: C0H130000-143
ND         0.010     mg/L       MCAWW 335.4       08/13/10       0225143

Dilution Factor: 1

Analysis Time..: 10:56

Total Suspended             Work Order #: L5MFX1AA  MB Lot-Sample #: C0H160000-259
Solids

ND         4.0       mg/L       SM20 2540D        08/16-08/17/10 0228259
Dilution Factor: 1

Analysis Time..: 07:30

TPH (SGT-HEM)               Work Order #: L5F871AA  MB Lot-Sample #: C0H120000-136
ND         5.0       mg/L       CFR136A 1664A SGT 08/12/10       0224136

Dilution Factor: 1

Analysis Time..: 09:01

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.
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LABORATORY CONTROL SAMPLE EVALUATION REPORTLABORATORY CONTROL SAMPLE EVALUATION REPORT

General ChemistryGeneral Chemistry

Lot-Sample #...:Lot-Sample #...: C0H110479                                      Matrix.........:Matrix.........: WATER

PERCENT    RECOVERY       RPD                       PREPARATION-   PREP
PARAMETER___________  RECOVERY________  LIMITS__________ RPD____ LIMITS______  METHOD_________________ ANALYSIS DATE______________ BATCH #_______
Biochemical Oxygen        WO#:L5GAD1AC-LCS/L5GAD1AD-LCSD  LCS Lot-Sample#: C0H120000-155
Demand (BOD)

92        (85 - 115)              SM20 5210B        08/12-08/17/10 0224155
91        (85 - 115) 0.55 (0-20)  SM20 5210B        08/12-08/17/10 0224155

Dilution Factor: 1         Analysis Time..: 12:25

TPH (SGT-HEM)             WO#:L5F871AC-LCS/L5F871AD-LCSD  LCS Lot-Sample#: C0H120000-136
89        (64 - 132)              CFR136A 1664A SGT    08/12/10    0224136
86        (64 - 132) 2.8  (0-34)  CFR136A 1664A SGT    08/12/10    0224136

Dilution Factor: 1         Analysis Time..: 09:01

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.
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LABORATORY CONTROL SAMPLE EVALUATION REPORTLABORATORY CONTROL SAMPLE EVALUATION REPORT

General ChemistryGeneral Chemistry

Client Lot #...:Client Lot #...: C0H110479                                      Matrix.........:Matrix.........: WATER

PERCENT     RECOVERY                         PREPARATION-      PREP
PARAMETER___________     RECOVERY________   LIMITS__________   METHOD_________________    ANALYSIS DATE______________    BATCH #_______
pH                          Work Order #: L5MG11AA  LCS Lot-Sample#: C0H160000-263

100        (99 - 101)   SM20 4500-H+B           08/16/10       0228263
Dilution Factor: 1         Analysis Time..: 14:04

Total Cyanide               Work Order #: L5H171AC  LCS Lot-Sample#: C0H130000-143
103        (90 - 110)   MCAWW 335.4             08/13/10       0225143

Dilution Factor: 1         Analysis Time..: 10:56

Total Suspended             Work Order #: L5MFX1AC  LCS Lot-Sample#: C0H160000-259
Solids

83         (80 - 120)   SM20 2540D           08/16-08/17/10    0228259
Dilution Factor: 1         Analysis Time..: 07:30

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE EVALUATION REPORTMATRIX SPIKE SAMPLE EVALUATION REPORT

General ChemistryGeneral Chemistry

Client Lot #...:Client Lot #...: C0H110479                                      Matrix.........:Matrix.........: WATER
Date Sampled...:Date Sampled...: 08/10/10       Date Received..:Date Received..: 08/11/10

PERCENT  RECOVERY        RPD                       PREPARATION-   PREP
PARAMETER___________  RECOVERY________ LIMITS__________ RPD____ LIMITS______  METHOD_________________ ANALYSIS DATE______________ BATCH #_______
Total Cyanide               WO#: L5EXN1DV-MS/L5EXN1DW-MSD  MS Lot-Sample #: C0H110479-001

105      (90 - 110)              MCAWW 335.4          08/13/10    0225143
100      (90 - 110) 4.6  (0-20)  MCAWW 335.4          08/13/10    0225143

Dilution Factor: 1

Analysis Time..: 10:56

MS Run #.......: 0225056

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.
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SAMPLE DUPLICATE EVALUATION REPORTSAMPLE DUPLICATE EVALUATION REPORT

General ChemistryGeneral Chemistry

Client Lot #...:Client Lot #...: C0H110479       Work Order #...:Work Order #...: L5EKJ-SMP      Matrix.......:Matrix.......: WATER
L5EKJ-DUP

Date Sampled...:Date Sampled...: 08/10/10        Date Received..:Date Received..: 08/11/10

DUPLICATE                  RPD                       PREPARATION-   PREP
PARAM_____ RESULT___________ RESULT___________ UNITS________ RPD_____ LIMIT_______ METHOD_________________ ANALYSIS DATE______________ BATCH #_______
Total Suspended                                      SD Lot-Sample #: C0H110430-001
Solids

75.0        73.0        mg/L     2.7   (0-20)  SM20 2540D        08/16-08/17/10 0228259
Dilution Factor: 1         Analysis Time..: 07:30     MS Run Number..: 0228163
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SAMPLE DUPLICATE EVALUATION REPORTSAMPLE DUPLICATE EVALUATION REPORT

General ChemistryGeneral Chemistry

Client Lot #...:Client Lot #...: C0H110479       Work Order #...:Work Order #...: L5EXN-SMP      Matrix.......:Matrix.......: WATER
L5EXN-DUP

Date Sampled...:Date Sampled...: 08/10/10        Date Received..:Date Received..: 08/11/10

DUPLICATE                  RPD                       PREPARATION-   PREP
PARAM_____ RESULT___________ RESULT___________ UNITS________ RPD_____ LIMIT_______ METHOD_________________ ANALYSIS DATE______________ BATCH #_______
pH                                                   SD Lot-Sample #: C0H110479-001

8.2         8.2         --       0.12  (0-2.0) SM20 4500-H+B     08/16/10       0228263
Dilution Factor: 1         Analysis Time..: 14:06     MS Run Number..: 0228171

Biochemical Oxygen                                   SD Lot-Sample #: C0H110479-001
Demand (BOD)

436         490         mg/L     12    (0-20)  SM20 5210B        08/12-08/17/10 0224155
Dilution Factor: 1         Analysis Time..: 12:25     MS Run Number..: 0224080
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Summary:  

 

 Over the last decade, operators in the natural gas industry have developed highly 

sophisticated methods and materials for the exploration and production of methane from 

black shale.  In spite of the technological advances made to date, these activities carried out 

on any scale pose significant chemical and biological hazards to human health and 

ecosystem stability.  In brief:  

   •  The probability that shale gas well projects will impact local groundwater ranges 

from 4.0 to 5.7% over the short term, i.e. while the wells are in development.  

   •  The probability that shale gas wells will degrade local water quality over the long 

term (50 years) exceeds 16%; a project scope of as few as ten wells practically guarantees 

long-term groundwater contamination.  

   •  Some chemicals in ubiquitous use for shale gas well drilling constitute human health 

and environmental hazards even where they are extremely diluted.  For example, the 

biocide DBNPA is lethal to Chesapeake Bay oysters at parts-per-trillion concentrations, 

below its chemical detection limit.   

   •  Some constituents of flowback fluids from shale gas wells are hazardous to human 

health at extreme dilutions; potential exposure effects include tissue poisoning and cancer.  

   •  The risks of exposing workers and neighbors to toxic chemicals and harmful 

bacteria are exacerbated by certain common practices in Pennsylvania, such as air-

lubricated drilling and the use of impoundments for flowback fluids; these are not regarded 

as best practices from a national perspective.   

 Overall, proceeding with any shale gas projects in the Delaware River Basin by 

current practices is highly likely to degrade surface water and groundwater quality, to 

harm humans, and to negatively impact aquatic ecosystems.   

 

Background:  

 

 Natural gas production from hydrocarbon-rich shale formations is probably the 

most rapidly developing trend in onshore oil and gas exploration and production today.  “In 

some areas, this has included bringing drilling and production to regions of the country 
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that have seen little or no activity in the past.  New oil and gas developments bring changes 

to the environmental and socio-economic landscape, particularly in those areas where gas 

development is a new activity.  With these changes have come questions about the nature 

of shale gas development, the potential environmental impacts, and the ability of the 

current regulatory structure to deal with this development.” (1)  

 

 The major features of shale gas development, which distinguish it from conventional 

gas extraction activity, are the use of horizontal drilling and high-volume hydraulic 

fracturing.  While these technologies certainly lead to well projects which are larger than 

traditional gas wells by fifty-fold or more, and enable energy development companies to 

pursue projects in places which historically weren’t commercially viable (such as the 

Delaware River Basin), gas exploration and production have never been free of risk.  Toxics 

Targeting, Inc., using data compiled by the New York State Department of Environmental 

Conservation (NYS DEC), brought to light 270 gas drilling-related contamination incidents 

which had occurred in New York State since 1979 (2).  This value, compared with a total of 

6,680 active gas wells (3), points to a serious incident rate of 4.0%.  These were in addition 

to incidents which were not reported to the DEC, such as the “wildcat” operation by which 

the U.S. Gypsum Company of Batavia, NY contaminated its own water well while drilling for 

natural gas on company property (4).   

 

 Data from Colorado indicated that 1549 spill incidents related to natural gas 

extraction activities occurred in the period from January 2003 to March 2008; the 

Congressional Sportsmen’s Foundation estimated that 20% of these (310) impacted 

groundwater (5).  The New Mexico Oil Conservation Division recorded 705 groundwater-

contaminating incidents caused between 1990 and 2005 by the oil and gas industry (6).  

And the Pennsylvania Land Trust reported 1610 DEP violations in the Commonwealth 

between January 2008 nd late August 2010, 1052 of them likely to impact the environment 

(7).  Compared with totals of 25,716, 40,157 and 55,631 producing gas wells in Colorado, 

New Mexico and Pennsylvania, respectively (3), these data suggest that natural gas 

development in a region degrades groundwater quality at a rate of 1.2 to 1.9 incidents per 

100 gas wells.  However, not all producing gas wells pose equal risk; new construction 
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accounts for most spills and other mishaps.  Interpreted in the context of new gas (and only 

gas) wells, (18,554 in Pennsylvania for the period January 2008 through August 2010 – 

mostly non-Marcellus projects) (8), the data suggest that we may reasonably anticipate a 

violations rate of 8.7% (one citation for every 11 – 12 gas wells) and a groundwater 

contamination rate of 5.7% (one incident for every 17 – 18 wells).  

 

 Short-term collateral damage from gas well development is only part of this 

industry’s hazard profile.  In 1992, the US Environmental Protection Agency (EPA) 

estimated that of 1.2 million abandoned oil and gas wells in the U.S., 200,000 were leaking 

(9).  This represents a 16.7% failure rate; one of every six abandoned wells is releasing its 

contents to the surrounding area, including the surface.  A Canadian research team 

investigated the mechanisms for these failures, and determined that concrete shrinkage 

which leads to well casing fissures is essentially inevitable in a fifty-year time frame.  They 

found that this cracking was especially severe at maximum depth, and exposure of steel 

casings to the hot (140 – 180 °F) brines there accelerated their breakdown, permitting 

subterranean gases and other fluids to re-pressurize the deteriorating wells (10).  Wells in 

regions containing mobile geological faults (such as eastern Pennsylvania) are also subject 

to casing deformation and shear (11).  Therefore, we may reasonably expect higher 

percentages of gas well casings to fail over time, especially longer than fifty years.  The 

probability that a project scope of as few as ten gas wells will impact ground water within a 

century approaches 100%; ground water will be contaminated.  

 

 In view of the risks, summarized above, for gas wells to engender spills and leaks, a 

discussion of the chemicals involved with these projects is in order.  
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Drilling Additives:   

 

 Many chemical products are used in the development of a gas well.  Some examples, 

along with their most common applications, are shown in Table 1.  Individual additives are 

typically used in multiple stages of the drilling process ; most hydraulic fracturing additives 

are also used in drilling fluids (or “muds”) (12).  Two rare exceptions are bentonite and 

barium sulfate, which are used almost exclusively in drilling muds and packer slurries, and 

hemicellulase enzyme, used solely in post-fracturing fluids.  Even the chemicals used for 

post-production purification may also be used as solvents in drilling muds. 

 

 The majority of chemical products used by the gas industry have not been fully 

tested for human or environmental toxicity (13, 14).  Of those which have, a minority (e.g., 

bentonite, guar gum, hemicellulase, citric acid, acetic acid, potassium carbonate, sodium 

chloride, limonene, polyethylene glycol and mineral oil) pose no significant hazards to 

humans or other organisms as utilized in gas extraction processes.   
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Table 1:  Additive Functions in Shale Gas Extraction  

 
Additive Type Examples Purpose Used In  

Friction Reducer heavy naphtha, polymer  
microemulsion  

lubricate drill head,  
penetrate fissures   

drilling muds,  
fracturing fluids 

Biocide glutaraldehyde, DBNPA, 
dibromoacetonitrile  

prevent biofilm  
formation 

drilling muds,  
fracturing fluids 

Scale Inhibitor ethylene glycol, EDTA,  
citric acid  

prevent scale  
buildup 

drilling muds,  
fracturing fluids  

Corrosion 
Inhibitor 

propargyl alcohol,  
N,N-dimethylformamide  

prevent corrosion  
of metal parts  

drilling muds,  
fracturing fluids  

Clay Stabilizer tetramethylammonium 
chloride 

prevent clay  
swelling  

drilling muds,  
fracturing fluids  

Gelling Agent bentonite, guar gum, 
“gemini quat” amine 

prevent slumping 
of solids  

drilling muds,  
fracturing fluids 

Conditioner ammonium chloride,  
potassium carbonate,  
isopropyl alcohol   

adjust pH,  
adjust additive  
solubility  

drilling muds,  
fracturing fluids  

Surfactant  2-butoxyethanol,  
ethoxylated octylphenol 

promote fracture 
penetration  

drilling fluids,  
fracturing fluids 

Cross-Linker  sodium perborate,  
acetic anhydride  

promote gelling  fracturing fluids  

Breaker hemicellulase,  
ammonium persulfate,  
quebracho  

“breaks” gel to  
promote flow-back  
of fluid 

post-fracturing  
fluids 

Cleaner  hydrochloric acid  dissolve debris stimulation fluid,  
pre-fracture fluid  

Processor  ethylene glycol,  
propylene glycol 

strip impurities  
from produced gas 

post-production  
processing fluids 

 

 

 Several other additive chemicals, including ammonia, methanol, ethanol, 2-

propanol, 1-butanol, thioglycolic acid, acetophenone, sodium perborate tetrahydrate, 

diammonium peroxydisulfate and hydrochloric acid, are moderately or acutely toxic to 

humans or aquatic organisms when encountered in concentrated forms (15 – 24), but as 

used by the natural gas industry, they end up greatly diluted, and so impose relatively 

modest hazards (13).  More significant issues with these chemicals would be anticipated 

from storage sites, trucking accidents while they are being transported to remote well sites 

via rural roads,  and stagingat  well sites.  
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 However, a few chemical products in widespread use, including in exploratory wells, 

pose significant hazards to humans or other organisms, because they remain dangerous 

even at concentrations near or below their chemical detection limits.  These include the 

biocides glutaraldehyde, 2,2-dibromo-3-nitrilopropionamide (DBNPA) and 2,2-

dibromoacetonitrile (DBAN), the corrosion inhibitor propargyl alcohol, the surfactant 2-

butoxyethanol (2-BE), and lubricants containing heavy naphtha.  (Note:  CAS No. refers to a 

unique identifier assigned to every known substance by the Chemical Abstracts Service 

Registry.)  

 

Glutaraldehyde:  

 Glutaraldehyde (CAS No. 111-30-8) is a biocide used widely in drilling and 

fracturing fluids.  Along with its antimicrobial effects, it is a potent respiratory toxin 

effective at parts-per-billion (ppb) concentrations (24); a sensitizer in susceptible people, it 

has induced occupational asthma and/or contact dermatitis in workers exposed to it, and is 

a known mutagen (i.e., a substance that may induce or increase the frequency of genetic 

mutations) (25, 26).  It is readily inhaled or absorbed through the skin.  In the environment, 

algae, zooplankton and steelhead trout were found to be dramatically harmed by 

glutaraldehyde at very low (1 – 5 ppb) concentrations (27).  

 

DBNPA:  

 2,2-Dibromo-3-nitrilopropionamide (DBNPA) (CAS No. 10222-01-2) is a biocide 

finding increasing use in drilling and fracturing fluids.  It is a sensitizer, respiratory and 

skin toxin, and is especially corrosive to the eyes (28).  In the environment, it is very toxic 

to a wide variety of freshwater, estuarine and marine organisms, where it induces 

developmental defects throughout the life cycle.  In particular, it is lethal to “water fleas” 

(Daphnia magna), rainbow trout and mysid shrimp at low (40 to 50 ppb) concentrations, 

and is especially dangerous to Eastern oysters (29).  Chesapeake Bay oysters are killed by 

extremely low (parts-per-trillion, ppt) concentrations of DBNPA, well below the limit at 

which this chemical can be detected. 
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DBAN:  

 Dibromoacetonitrile (DBAN) (CAS No. 3252-43-5) is a biocide often used in 
combination with DBNPA, from which it is a metabolic product (with the release of 
cyanide).  Its human and environmental toxicity profiles are similar to that of DBNPA, 
except that DBAN is also carcinogenic (30).  DBNPA and DBAN appear to work 
synergistically.  In combination, the doses at which these biocides become toxic are 
significantly lower than when they are used separately.  In other words, it takes much less 
of these chemicals to exert toxic effects when they are used together.  
 

Propargyl Alcohol:  

 Propargyl alcohol (CAS No. 107-19-7) is a corrosion inhibitor that is very commonly 

used in gas well construction and completion.  This chemical causes burns to tissues in 

skin, eyes, nose, mouth, esophagus and stomach; in humans it is selectively toxic to the liver 

and kidneys (31).  Propargyl alcohol is a sensitizer in susceptible individuals, who may 

experience chronic effects months to years after exposure, including rare multi-organ 

failure (32).  It is harmful to a variety of aquatic organisms, especially fathead minnows, 

which are killed by doses near 1 ppm (33).  

 

2-BE:  

 2-Butoxyethanol (2-BE), also known as ethylene glycol monobutyl ether (EGBE) 

(CAS No. 111-76-2), is a surfactant used in many phases of gas exploration and extraction.  

It comprises a considerable percentage of Airfoam HD, which Newfield is using to drill 

some of the wells grandfathered by the SEDD (34).  Easily absorbed through the skin, this 

chemical has long been known to be selectively toxic to red blood cells; it causes them to 

rupture, leading to hemorrhaging (35).  More recently, the ability of EGBE at extremely low 

levels (ppt) to cause endocrine disruption, with effects on ovaries and adrenal glands, is 

emerging in the medical literature (36).  This chemical is only moderately toxic to aquatic 

organisms, with harm to algae and test fish observed with doses over 500 ppm (35).   

 

Heavy Naphtha:  

 Heavy naphtha (CAS No. 64741-68-0) refers to a mixture of petroleum products 

composed of, among other compounds, the aromatic molecules benzene, toluene, xylene, 

1,2,4-trimethylbenzene and polycyclic aromatic hydrocarbons including naphthalene.  It is 
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used by the gas industry as a lubricant, especially in drilling muds.  This material is 

hazardous to a host of microbes, plants and animals (37).  Several of the mixture’s 

components are known to cause or promote cancer.  If released to soil or groundwater, 

several components are toxic to terrestrial and aquatic organisms, especially amphibians, 

in which it impedes air transport through the skin.  

 

Flowback Fluids:   

 

 Irrespective of chemical additives used for drilling, Marcellus shale contains several 

toxic substances which can be mobilized by drilling.  These include lead, arsenic, barium, 

chromium, uranium, radium, radon and benzene, along with high levels of sodium chloride 

(38).  These components make flowback fluids hazardous without any added chemicals, 

and are often among the analytes most easily measured by potential waste fluid treatment 

plant operators (Figure 1).   

 
 

Figure 1:  Wastewater Pollutants (39)  
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Because of their significant toxicity at low (ppb) concentrations, and the fact that drill 

cuttings are often not removed, but rather are buried on-site, several of these flowback 

fluid and cuttings components (40) are discussed below, including barium, lead, arsenic, 

chromium and benzene:  

 

Barium (Ba):  

 Barium is a toxic heavy metal commonly found in Marcellus shale well flowback 

fluids (39).  Exposure to soluble salts (not the sulfate), which may occur by ingestion, 

absorption or inhalation, may induce drops in tissue potassium levels, and by this 

mechanism it is selectively toxic to the heart and kidneys (41).   Further, barite (barium 

sulfate), used as a weighting agent in drilling muds, reacts with radium salts in shale, 

forming radioactive scale on metal parts (such as the drill “string”) which then are 

subsequently brought to the surface (13); in these reactions, barite is converted to more 

soluble (i.e. more toxic) barium salts.  

 

Lead (Pb):  

 The poisonous nature of lead has been known for centuries, but its ability to impair 

neurological development in children at very low (1 ppb) concentrations makes it a 

toxicant of special concern.  The most sensitive targets for lead toxicity are the developing 

nervous system, the blood and cardiovascular systems, and the kidney.  However, due to 

the multiple modes of action of lead in biological systems, and its tendency to bio-

accumulate, it could potentially affect any system or organs in the body.  It has also been 

associated with high blood pressure (42).   

 

Arsenic (As):  

 Arsenic, another component of black shale (38), has also been known as a poison for 

hundreds if not thousands of years.  The most sensitive target tissue appears to be skin, but 

arsenic produces adverse effects in every tissue against which it has been tested, especially 
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brain, heart, lung, the peripheral vascular system, and kidney (43).  Arsenic is harmful 

below one part per trillion (ppt) in water, and is a confirmed carcinogen.  

 
Chromium (Cr):  
 Chromium, also found in Marcellus shale (44), may be an essential nutrient required 

in extremely small doses (μg per day), but the biological system it supports is not currently 

known.  Exposure to elevated doses by inhalation, ingestion, skin or eye contact may lead 

to respiratory, gastrointestinal, reproductive, developmental and neurological symptoms 

(45).  Sensitization-induced asthma and allergy have also been reported.  However, at very 

low concentrations, particularly of potassium dichromate or strontium chromate (the 

hexavalent form, as found in shale rock) (46), the major hazard posed by chromium is as a 

carcinogen, especially in stomach and lung tissues (45).  

 

Benzene:  

 Benzene, a known shale constituent (38), was briefly considered above as a 

component of heavy naphtha.  In ppb concentrations, the primary hazard from this 

compound is due to its proven ability to cause acute non-lymphocytic leukemia (47).   

 

4-NQO:  

 In addition to the above shale constituents, one chemical compound was 

consistently encountered in flowback fluids from Marcellus gas wells in Pennsylvania and 

West Virginia:  4-nitroquinoline-1-oxide (4-NQO) (48).   This is one of the most potent 

carcinogens known, particularly for inducing cancer of the mouth (49).  It is not used as a 

drilling additive and is not known to occur naturally in black shale; no studies have been 

published to date with respect to what chemical interactions account for its consistent 

presence in flowback fluids.  However, it is dangerous at parts-per-trillion (ppt) 

concentrations, well below its levels reported in gas well flowback fluids (48).  
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Biological Contamination:  

 

 Rock strata beneath the earth’s surface are populated by bacteria, and the advent of 

air-lubricated drilling (without biocides) has introduced a risk of contaminatingsurface 

(fresh) water zones with bacteria and other microbes from deeper (brine) layers, where 

they often flourish.  Of particular concern are sulfate-reducing bacteria, especially 

Desulfovibrio desulfuricans, an organism that thrives in fresh water where some sulfate 

(such as is present in pyrite or hematite) is available (50), (Figure 2) (51).  In fact, these 

bacteria are especially prevalent and aggressive in oil and gas producing regions, where 

they avidly form living black, sticky films in water wells and other structures (52).  There 

they produce hydrogen sulfide (H2S), characterized by a “rotten eggs” smell.  Rock strata 

rich in gas are often also rich in this bacterium, and exposure to hydrogen sulfide along 

with methane raises significant health concerns –neurological syndromes in humans and, 

in livestock, elevated birth defect rates and diminished herd health.  At high concentrations, 

hydrogen sulfate is lethal (53).  

 

 The now-common use of air-lubrication (without biocides) while drilling the top 

one- to three thousand feet of gas wells (54) risks contaminating fresh water aquifers with 

sulfate-reducing bacteria from the deeper strata, but there is no clear evidence that this 

well-fouling mechanism is recognized by Pennsylvania DEP regulators. 
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Figure 2:  Biofilm of Desulfovibrio desulfuricans Growing on a Hematite Surface  

 

Cumulative Effects:  

 

 Hazards that accompany the above chemicals and microbes have to this point been 

considered individually.  It is clear that they don’t occur individually.  No investigations of 

interactions among these materials have been reported to date.  However, the author has 

been contacted by officials with the National Institute of Safety and Occupational Health, 

Centers for Disease Control (NIOSH/CDC), who requested any information that might shed 

light on a group of symptoms presented by clinical patients in southwestern Pennsylvania 

and the state of West Virginia which is tentatively identified as “downwinder’s syndrome” 

(55).  These symptoms, including irritated eyes, sore throat, frequent headaches and 

nosebleeds, skin rashes, peripheral neuropathy, lethargy, nausea, reduced appetite and 

mental confusion, were also reported in a Texas gas-field study conducted by Wilma Subra 

(56).  These disparate observations are supported by a literature review of potential 

human health effects from gas drilling activities (57).   
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 The practice in Pennsylvania of using open impoundments for capture of flowback 

fluids from gas wells may exacerbate the risk of this syndrome.  Although most additives 

are greatly diluted in the drilling process, organic compounds (with the exceptions of 

DBNPA and DBAN) tend to be lighter than water; therefore they float to the surface of 

holding pits, where they concentrate to essentially 100% of the surface.  From there they 

volatilize or aerosolize into the air, from which they may be inhaled by neighbors and on-

site industry workers.  Partly for this reason, the states of Colorado (58) and New Mexico 

(59) have prohibited the use of impoundments for flowback fluids.   

 

 As a case in point, at 7:00 AM on September 5, 2010, Greg Swartz and Tannis 

Kowalchuk, who live 0.3 miles from the Woodland Management Partners 11 exploratory 

gas well in Damascus Township, Wayne County, PA (developed by Newfield Appalachia PA, 

LLC), smelled a “chemical sulfuric odor”.  They put up with this odor for three days before 

the flowback fluids pit (evidently the source of the chemical smell) was pumped out and 

the odor subsided.  Neither the fire department chief nor the DEP inspector indicated 

concern about the hydrogen sulfide being generated by bacteria living in the pit.  However, 

Mr. Swartz and Ms. Kowalchuk were concerned, particularly for the health of their 2-year-

old son (60).   

 

 The DEP inspection summary indicated that on September 2, three days prior to the 

sulfur odor complaint, workers were observed skimming an “oil sheen” from the pit fluids, 

and the odors detected then were typical of “drilling fluids and/or cuttings”.   On 

September 8, the hydrogen sulfide exposure grew worse for several hours, because the 

pit’s contents were stirred as they were pumped out.  Finally, the inspector noted that the 

sub-contractor planned to solidify the residual pit contents, fold them into the plastic liner 

and bury them in place (60).  

 

 Well permit data indicate that 2-butoxyethanol (2-BE) was used in the drilling fluids 

(61).  Results from early (“tophole”) analysis of the pit’s contents (62) indicated the 

presence of high levels of barium, lead, arsenic and chromium (discussed above).  No test 
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for 4-nitroquinoline-1-oxide (4-NQO) was performed.   However, a very high concentration 

of lithium (more than 600 times the reporting limit) was present.  This is significant 

because lithium is psychoactive in humans at concentrations down to 1 part per billion 

(ppb) (63).  

 

 Therefore, the neighbors to this gas well were subjected to fumes from drilling 

fluids and cuttings, whether or not they identified those odors as nuisances.  Then they 

were exposed to nuisance (and possibly greater) levels of hydrogen sulfide, which DEP 

reports to be common with gas drilling operations (60).  Now, this family lives less than 

600 yards from a buried repository of toxic solid waste, for which no long-term monitoring 

is planned (54).  They were potentially exposed to chemicals known to cause disorders of 

the skin, eyes, mucous membranes, the gastrointestinal tract, kidneys, heart and brain.  

Threshold doses for some of these adverse health effects were realistically achievable, 

given the extreme potency of the agents involved.  A slightly elevated risk of cancer for 

these people cannot be ruled out.  

 

 All this was the outcome of just one nearby “exploratory” gas well project where, 

from developers’ and regulators’ perspectives, nothing unusual happened.  

 

 If a spill, pit overflow, seepage from a defective plastic liner, or a tank leak had 

occurred, this family’s exposures to noxious chemicals would have increased, possibly 

without their knowledge.  Further, harm to sensitive environmental receptors, such as 

amphibians and aquatic organisms, would also have ensued.  As discussed above, such 

incidents are unavoidable where any gas wells – including exploratory projects – are 

developed on a broad scale.  When allowed to contaminate groundwater, the toxins and/or 

bacteria discussed above can persist at hazardous levels for years.  Therefore, inevitable 

environmental damage extends to wherever gas well projects are developed, including 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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Record of Pennsylvania Gas Industry Inspections, Violations and Enforcements 
 

Exhibits for the Delaware River Basin Commission Exploratory Well Hearing 
 

Ronald E. Bishop, Ph.D., CHO 
 

To: 
 

Delaware Riverkeeper Network 
 

And 
 

Damascus Citizens for Sustainability 
 
 Responding to Act 15, signed into law by Governor Rendell in March, 2010 (1), 
Pennsylvania’s Department of Environmental Protection developed the DEP Oil and Gas 
Electronic Reporting website (2).  Having obtained the records from that site, I am 
submitting a series of spreadsheets which summarize the Inspections, Violations and 
Enforcements related to natural gas extraction from (a) all target formations and (b) 
Marcellus shale.  These official documents support a stance that gas industry operators in the 

Commonwealth have accumulated a poor safety record from 2008 to the present.  

 

I summarize the official data in the following table:  

 

Year Formation Inspections Violations Enforcements 
2008 All 937 1447 662 

 Marcellus 130 179 122 
2009 All 1801 3159 693 

 Marcellus 314 639 190 
2010 All 1193 2193 590 

 Marcellus 496 970 254 
Total All 3931 6799 1945 

 Marcellus 940 1788 566 
 
 These records indicate that total violations and serious violations (enforcements) correlate 

well with the numbers of inspections, but Marcellus projects tend to generate violations and 

enforcements at rates that increase with the passing of time.  Overall, out of 19,473 total new gas 

well projects reported in this period (3), these data indicate a serious (potentially groundwater-

impacting) violations rate of 10%.  Put another way, approximately one of every ten new gas 

well projects in Pennsylvania has run into serious trouble.  

 

  



Footnotes:  
 

   1.  DEP Oil & Gas Reporting Website – Welcome; 

http://www.marcellusreporting.state.pa.us/OGREReports/Modules/Welcome/Welcome.aspx  

   2.  Oil & Gas Inspections - Violations – Enforcements, Division of Oil and Gas 
Management; 
http://www.dep.state.pa.us/dep/deputate/minres/oilgas/OGInspectionsViolations/OGInspviol.htm  

   3.   2010 Permit and Rig Activity Report, Division of Oil and Gas Management; 
http://www.dep.state.pa.us/dep/deputate/minres/oilgas/RIG10.htm  

 

Respectfully submitted,  

 

Dr. Ronald E. Bishop  

http://www.marcellusreporting.state.pa.us/OGREReports/Modules/Welcome/Welcome.aspx
http://www.dep.state.pa.us/dep/deputate/minres/oilgas/OGInspectionsViolations/OGInspviol.htm
http://www.dep.state.pa.us/dep/deputate/minres/oilgas/RIG10.htm
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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.   

 
Publications 
 
Demicco, P. M., Price, B. C., and Penman, R. E., 2010, Well field resource optimization, six 
years of successful aquifer storage and recovery (ASR) cycles for the Delaware Coastal Plain:  
Sixth International Conference on Sustainable Water Environment, University of Delaware, 
Newark, Delaware, 10 p. 
 
Demicco, P. M., Carbaugh, B. C., and Deputy, Morris, 2010, Detailed Hydrogeochemistry of 
rapid infiltration basins under normal and stressed recharged conditions in Middletown, 
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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
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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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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.
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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.   
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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.     



 

 

 

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

4

 
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).  



 

 

 

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

9

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 
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EXECUTIVE SUMMARY 

The construction and operation of Marcellus Shale Gas Extraction facilities, 

including wells intended for exploratory purposes, can have significant and 

adverse environmental impacts on the water quality of the Special Protection 

Waters of the Delaware River Basin. Specifically, impacts associated with 

erosion and sediment discharge and stormwater discharge during construction, 

operation, and after well closure can negatively and significantly impact water 

quality.  The existing environmental regulations and policies of the 

Commonwealth of Pennsylvania, either as enacted by the Commonwealth or 

implemented by the Pennsylvania Department of Environmental Protection 

(PaDEP), do not provide adequate performance standards, review, 

implementation, or enforcement to protect the Commonwealth’s water resources, 

including the Special Protection Waters of the Delaware River Basin.  The 

Delaware River Basin Commission (DRBC) requirements for a Non-Point Source 

Pollution Control Plan are not sufficient to protect these water resources in lieu of 

adequate Pennsylvania requirements, leading to the possibility and likelihood of 

adverse environmental effects on water resources. 

Additionally, the Pennsylvania erosion and sedimentation control and stormwater 

management regulations and policies, as applied to Oil and Gas facilities, are 

significantly less stringent and comprehensive and are subject to far less 

regulatory review than virtually any other construction or industrial activity in 

Pennsylvania.  Construction and performance requirements and regulatory 

review requirements related to sediment control and stormwater management 

are far more rigorous for schools, highways, homes, and even geothermal 

energy wells than for Oil and Gas facilities.   

By grandfathering the exploratory wells that were permitted by PaDEP prior to 

the June 14, 2010 and July 23, 2010 Supplemental Determinations of the DRBC, 

DRBC has effectively held these facilities to a lower environmental standard than 

that which is applied to other activities within Pennsylvania, as well as a lower 

standard than that which will presumably be applied to other oil and gas activities 

within the Delaware River Basin once its regulations are adopted. Since negative 

water quality impacts related to sediment discharge and stormwater 



management from these facilities can and do impact existing water quality, these 

facilities cannot be exempt from the requirements to protect and maintain Special 

Protection Waters, or subject to lower regulatory requirements than other 

construction and industrial activities. 

ANALYSIS AND OPINION 

My name is Michele C. Adams, I am a professional engineer registered in the 

state of Pennsylvania and several other states.  As indicated in the attached CV, 

I have twenty-six years of experience specializing in water resources, stormwater 

management, and site design engineering.  I am one of the primary authors of 

the Pennsylvania Stormwater Best Management Practices Manual, and currently 

chair the calculations sub-committee for the Manual update.  To form the 

opinions in this report, I reviewed the available Well Drilling Permit applications 

and supporting information for several of the exploratory wells in question, 

including but not limited to Davidson 1V, Woodland Management Partners 1 1, 

DL Teeple 1 1 and 1 2H, Geuther 1. I also reviewed a number of documents and 

reports that are listed at the end of this report as references. 

It is my opinion, given with a reasonable degree of scientific certainty, that gas 

exploratory and extraction facilities can adversely impact water quality as a result 

of inadequate erosion and sedimentation control during construction and 

operation, and inadequate stormwater management for rate, volume, and 

discharge of pollutants.  As discussed in this report, the current regulatory 

process for review, approval, and operation of these facilities, as administered by 

the Pennsylvania Department of Environmental Protection, fails to ensure design 

and implementation of both erosion control and stormwater management 

measures that are sufficient to protect water quality.  The exploratory wells that 

have been permitted prior to the June 14, 2010 and July 23, 2010 Supplemental 

Determinations of the DRBC should not be held to lower standards than facilities 

that will be subject to the anticipated DRBC regulations.   

 

 

 



Construction of Gas Exporatory and Extraction Facilities and Impacts to 
Water Quality as a Result of Inadequate Erosion and Sediment Control 
Measures 

Impacts to water quality from the Gas Exploratory and Extraction facilities can 

occur during the construction of the facility, the operation of the facility, and as a 

result of inadequate restoration of the facility after operations have ceased.   

During construction, the water quality impacts are related to the discharge of 

sediment-laden waters from disturbed areas and the increased amount and rate 

of runoff from disturbed areas.  Disturbance is a result of: 

• Construction of the pad site 

• Construction of the entrance road 

• Widening or paving of existing roads for access to the site 

• Construction of pipeline facilities 

The amount and type of area disturbed directly impacts the potential for erosive 

conditions and sediment discharge.  Little specific information regarding the 

disturbed area is available in the permit application materials, for the specific 

wells in question as part of this Hearing that are less than five (5) acres in 

disturbance. However, 8-1/2” by 11” Well Location Plat diagrams provided within 

the PaDEP Well Permit applications (for two wells) indicate approximate areas of 

pad and entrance drive that can be measured from the diagrams.   Based on 

these diagrams, the well pad and entrance driveway area are shown as 1.80 

acres for the Teeple 1 1 well and 2.4 acres for the Woodland Management 1 1 

well.   In contrast, a page-sized copy of the Woodland Erosion & Sediment 

Control Plan (included as part of the “Preparedness, Prevention, and 

Contingency Plan”) indicates approximately 4.7 acres of disturbance when this 

area is measured from the plan, significantly more than 2.4 acres.  Approximately 

1 acre of disturbance appears to be related to the entrance driveway.  Because 

the Well Location Plat does not indicate the full area of disturbance, it provides 

virtually no information on the project’s disturbance footprint.  There is no 

information on the PaDEP “Permit Application for Drilling or Altering a Well” or 

available Well Location Plats regarding total acreage of disturbance.  PaDEP 

would not have an estimate of the Total Area of Disturbance from the Well 

Location Plat. Facilities with less than 5 acres disturbance must prepare an 



Erosion and Sediment Control Plan, but are not required to submit the Plan to 

PaDEP for review. 

Information from the New York State Department of Environmental Conservation 

(NYSDEC), which regulates gas drilling in Marcellus Shale formations in New 

York State, (NY DEP) indicates that well sites generally involve two to five acres 

of disturbance per site, not including access roads.  The area of disturbance is 

significant because it directly affects the potential amount of sediment-laden 

water that can occur if erosion and sediment control measures are not adequate.   

In 2005, the U.S. Environmental Protection Agency (U.S. EPA) awarded a grant 

to the City of Denton, Texas, to monitor and assess the impact of gas well drilling 

on stormwater runoff.  The results of this effort were published in December 2007 

in a report titled “Demonstrating the Impacts of Oil and Gas Exploration on Water 

Quality and How to Minimize These Impacts Through Targeted Monitoring 

Activities and Local Ordinances”.  With regards to the discharge of sediment 

during construction, this study determined that: 

Gas well sites have the potential to produce sediment loads comparable 
to traditional construction sites. 

 
• Total suspended solids (TSS) and turbidity event mean 

concentrations (EMC = pollutant mass / runoff volume) at gas sites 
were significantly greater than at reference sites (the median TSS 
EMC at gas sites was 136 times greater than reference sites).  

 
• Compared to the median EMCs of storms sampled by Denton near 

one of their outfalls, the gas well site median EMC was 36 times 
greater.  

 
• Gas site TSS EMCs ranged from 394 to 9898 mg/l and annual 

sediment loadings ranged from 21.4 to 40.0 tonnes/hectare/year 
(tonne = 1000 Kg; hectare = 10,000 square meters), and were 
comparable to previous studies of construction site sedimentation. 

 
This study concludes that “Gas well sites have the potential to negatively impact 

surface waters due to increased sedimentation rates.”  (US EPA ID No. CP-

83207101-1, page 2). 

 

In addition to the well pad site, roads that are constructed, widened, or altered for 

vehicle access to and from the well pad site can be a source of sediment and 

pollutants during both construction and operation.  The U.S. EPA Publication 



“Erosion, Sediment and Runoff Control for Roads and Highways” (EPA-841-F-

95-008d) states that:  

Runoff controls are essential to preventing polluted runoff from 
roads, highways, and bridges from reaching surface waters. 
Erosion during and after construction of roads, highways, and 
bridges can contribute large amounts of sediment and silt to runoff 
waters, which can deteriorate water quality and lead to fish kills 
and other ecological problems. 

Heavy metals, oils, other toxic substances, and debris from 
construction traffic and spillage can be absorbed by soil at 
construction sites and carried with runoff water to lakes, rivers, 
and bays. Runoff control measures can be installed at the time of 
road, highway, and bridge construction to reduce runoff pollution 
both during and after construction. Such measures can effectively 
limit the entry of pollutants into surface waters and ground waters 
and protect their quality, fish habitats, and public health. 

This publication (EPA-841-F-95-008d) identifies a number of pollutant types and 

sources related to Roads and Highways, as identified in Table 1. 

 

Table 1. Typical pollutants found in runoff from roads and highways. 
  

Erosion, Sediment and Runoff Control for Roads and Highways | Polluted Runoff 
| US EPA  
 

Pollutant   Source 
Sedimentation  Particulates  Pavement wear, vehicles, the 

atmosphere and maintenance 
activities 

Nutrients  Nitrogen &   Atmosphere and 
Phosphorus  fertilizer application 

Heavy Metals  Lead  Leaded gasoline from auto exhausts 
and tire wear 

Zinc  Tire wear, motor oil and grease 
Iron Auto body rust, steel highway 

structures such as bridges and 
guardrails, and moving 
engine parts 

Copper Metal plating, bearing and brushing 
wear, moving engine parts, brake 
lining wear, fungicides & insecticides 

Cadmium  Tire wear and insecticide application 
Chromium  Metal plating, moving engine parts 

and brake lining wear 



Nickel Diesel fuel and gasoline, lubricating 
oil, metal plating, bushing wear, 
brake lining wear and asphalt paving 

Manganese   Moving engine parts 
Cyanide  Anti-caking compounds used to 

keep deicing salt granular 
Sodium, calcium  Deicing salts 

   & chloride 
Sulphates  Roadway beds, fuel and deicing 

salts 
Hydrocarbons  Petroleum  Spills, leaks, antifreeze and 

hydraulic fluids and asphalt surface 
leachate 

 

Based on these two studies, the construction of Gas Exploration and Extraction 

facilities and associated construction and/or improvement of roads can negatively 

impact water quality, and these facilities have the same potential as other 

construction activities to degrade water quality.  However, Pennsylvania does not 

apply the same standards of performance or regulatory oversight to Gas 

Exploration and Extraction facilities as is applied to other construction activities, 

and therefore the DRBC’s Supplemental Determination of June 14, 2010 is 

incorrect in determining that the “existing safeguards” applied to “wells subject to 

state regulation as to their construction and operation” is sufficient to prevent 

water quality impacts from construction. 

Specifically, the “safeguards” applied in the Pennsylvania regulatory process for 

Gas Exploration and Extraction facilities fail to address a number of concerns, 

and this can be seen in the application requirements for Erosion and Sediment 

Control Permits. 

Gas Exploration and Extraction facilities that result in disturbance of fewer than 

five (5) acres are not required to obtain an Erosion and Sediment Control Permit.  

For these facilities, a Permit Application for Drilling or Altering a Well (5500-PM-

OG0001) is sufficient.  An Erosion and Sediment Control Plan must be 

developed, but is not subject to regulatory review and approval before 

construction.  This is in contrast to most other construction activities, which are 

subject to erosion and sediment control requirements at 1 acre under the 

Pennsylvania Chapter 102 requirements and NPDES requirements. For Oil and 

Gas facilities that are fewer than 5 acres in disturbance, an Erosion & Sediment 



Control plan is required, but it is not subject to regulatory review prior to 

construction.   

Significantly, the permit application requirements in the PaDEP “Application for 

an Erosion and Sediment Control Permit (ESCP)” for projects that are not 

already addressed under an NPDES permit, are different than the PaDEP 

application for Oil and Gas Facilities (Notice of Intent for Coverage under the 

Erosion & Sediment Control General Permit for Earth Disturbance Associated 

with Oil and Gas Exploration, Production, Processing or Treatment Operations or 

Transmission Facilities ESCGP-1).  This is significant because the permit 

application is essentially for the same item, namely, an Erosion and Sediment 

Control Permit.  There are also significant differences between the application for 

coverage under the General (PAG-02) NPDES Permit or Individual NPDES 

Permit for Stormwater Discharges Associated with Construction Activities.  There 

is only a General Permit option for Oil and Gas facilities, regardless of whether or 

not the facility is located in Special Protection Waters. Other construction 

activities require an Individual Permit within Special Protection Waters.  

A comparison of permit application requirements for non-oil and gas facilities, as 

compared to the permit application requirements for Oil and Gas facilities, is 

provided in Table 2.  This table also indicates the comparable requirements for 

the permit application for Drilling or Altering a Well (for oil and gas projects 

disturbing fewer than 5 acres). 

As can be seen from this table, the requirements for a “standard” ESCP   

REVIEW THIS application are significantly more stringent than the requirements 

for an Oil and Gas facility ESCP application for coverage under a general permit.  

For oil and gas facilities with fewer than five acres of disturbance, virtually no 

information is required related to the amount of area disturbed and erosion 

control measures.  

 

 

 



Table 2. Comparison of Erosion and Sediment Control Permit Application 
Requirements for “Non” Oil and Gas Facilities, Oil and Gas Facilities, and 
Oil and Gas Facilities under 5 acres disturbance. 

 



There are a number of site-specific conditions that can directly affect the potential 

for erosion and pollutant discharge during construction activity, including the total 

area of disturbance, the soil type and potential for erosion, the topographic 

slopes, and the proximity to surface waters.  None of this information is available 

for regulatory review before construction for Oil and Gas facilities of fewer than 5 

acres.  Additionally, there is no opportunity for regulatory reviewers to determine 

if measures such as reducing the area of disturbance and restoring disturbed 

areas promptly will be implemented. 

The potential impacts to water quality can be seen in the existing D.L. Teeple 1 1 

well, located in Manchester Township, Wayne County and owned by Newfield 

Appalachia PA LLC (permit # 37-127-20013, issued on April 23, 2010), shown as 

Figure 1.  This well is located in the Shehawken Rattlesnake Creek, designated 

in Pennsylvania as High Quality (HQ).  The permit application for this well 

indicates under Item 8 of the “Permit Application for Drilling or Altering a Well” 

that the well site is not within 100 feet (horizontally) of a stream, spring, or water 

body of water delineated on the most current 7-1/2 minute topographic map.   As 

can be seen by the overlay of the Well Location Plat onto a USGS 7-1/2 minute 

quadrangle map, the well pad is not within 100 feet of a body of water as 

indicated on the USGS 7-1/2 minute quad, but it is situated at the top of a hill 

surrounded on three sides by streams and wetlands that are delineated on the 

quad map.  The site is bordered on the western side by S.R. 191, and a wetland 

can be seen just over 100 feet downhill from the construction entrance.   

Given the topography and surrounding surface waters at the Teeple 1 1 site, 

there is significant potential for discharge of sediment and other pollutants to 

surface waters if erosion and sediment control measures are not actively 

maintained and implemented.   

This well location was cited on 5/26/2010 for a violation of Chapter 102. 4 for 

“Failure to minimize accelerated erosion, implement E&S Plan, maintain E&S 

controls.  Failure to stabilize site until total restoration under OGA Sec 206(c)(d).”  

This violation was issued just over one month after the permit was issued.  A 

second violation was also issued on 5/26/2010 under Pa Code 78 for an 

improperly lined pit. 



The Pennsylvania Oil and Gas Act (58 P. S.§  601.205(b)) states that “no well 

site may be prepared or well drilled within 100 feet measured horizontally from 

any stream, spring, or body of water as identified on the most current 7-1/2 

minute topographical quadrangle map of the United States geological survey or 

within 100 feet of any wetlands greater than one acre in size”.  This question is 

asked in Item 8 of the PaDEP Permit Application for Drilling or Altering a Well.  

However, surface waters are defined in Chapter 93 as “Perennial and intermittent 

streams, rivers, lakes, reservoirs, ponds, wetlands, springs, natural seeps and 

estuaries…”.  Many of these features will NOT be mapped on a USGS quad as 

blue lines, or they will not be mapped adequately.  Luna B. Leopold, former Chief 

Hydrologist for the U.S. Geological Survey, writes in his book A View of the River  

(Harvard University Press, 1994) that the USGS instructions regarding blue lines 

on quad maps “do not reflect any statistical characteristic of streamflow 

occurrence.  The specifications that the blue line terminate no higher than about 

1,000 feet from the watershed divide does not reflect differences in hydrologic 

performance among various combinations of climate, topography, and geology” 

and “blue lines on a map are drawn by non-professional, low-salaried personnel 

…they are drawn to fit a rather personalized aesthetic.” (page 228).  In other 

words, blue lines on 7-1/2 minute USGS quads are not scientific representations 

of surface waters or even perennial or intermittent streams.  Therefore, reliance 

of these “blue lines” does not represent adequate identification and setback from 

surface waters as defined under Pa Code Chapter 93.  The current Pennsylvania 

permitting process for Oil and Gas facilities is not sufficiently protective of surface 

waters.    

 
The preparation of an Erosion and Sediment Control Plan under the 

requirements for Oil and Gas facilities also does not guarantee that the measures 

represented on the plan will be adequate to protect water quality.  For example, 

on the Erosion and Sediment Control permit application for Oil and Gas facilities 

(ESCGP-1), Section E: Special Protection Waters lists “cost effective best 

management practices (BMPs) that will be used to meet the requirements of Pa 

Code Chapter 93.  Under this list is included “Roads stabilized with crushed rock 

and/or vegetation.”  In other words, roads constructed of crushed rock are 

considered to be a “best management practice” adequate for protection of 



Special Protection Waters.  In virtually all other construction projects that are 

subject to Chapter 102 requirements, the construction of roads – including 

crushed rock roads – is considered earth disturbance that requires its own 

erosion and sediment control measures (as well as stormwater management 

measures).   

The Pennsylvania Center for Dirt and Gravel Road Studies provides information 

on measures to maintain gravel roads in a manner to reduce the discharge of 

pollutants and protect water quality.  Penn State’s Center for Dirt and Gravel 

Road Studies (Center) recently completed a research project for the Chesapeake 

Bay Commission (Sheetz, Summary Statement) that begins to quantify sediment 

production from gravel roads and sediment reductions from several commonly 

used practices. This study found that: 

 
Runoff Rates from Existing Roads: 
The five “existing condition” tests done for this study found 
sediment production rates ranging from 0.7-12.2 pounds of 
sediment runoff in a single 30 minute, 0.55 inches simulated 
rainfall. The 0.7 pound event was generated from a flat narrow 
farm lane with grass growing between the wheel tracks. The 12.2 
pound event was generated from a wider, mixed limestone/clay 
road at a 4-5% slope. This highlights the great variability in 
erosion rates based on specific site conditions. Using the average 
sediment runoff rate of 5.6 pounds per event, a single 30 minute 
0.55  inch rain event moving across Pennsylvania can be 
conservatively expected to generate over 3,000 tons* of sediment  
form the State’s 20,000+ miles of public unpaved roads.  

 
In other words, gravel roads are a source of sediment pollution, rather than a 

“best management practice” for Special Protection Waters as listed on the 

ESCGP-1 application.   

 

Review of the page-sized copy of the “Woodland Management Partners Well Pad 

Erosion & Sediment Control Plan” indicates that, for the approximately 850 linear 

feet of new entrance driveway to the well pad, there are no erosion and sediment 

control measures, i.e., no silt fence, compost sock, etc.  Roads for other 

construction projects are subject to management requirements for erosion and 

sediment control, but under ESCGP-1, gravel roads are considered a “best 

management practice”.  



 

Roads and gravel roads for gas exploration and extraction facilities are not the 

only construction items that are regulated differently for oil and gas facilities than 

they are for other construction sites, and that have significant potential to 

adversely impact water quality.  Recently, PaDEP began imposing requirements 

on the construction of geothermal energy wells.  Geothermal wells are generally 

not more than several hundred feet deep.  PaDEP has begun imposing 

requirements for separate Erosion and Sediment Control Plans specific to the 

construction of geothermal wells and the handling of material from these wells.  

This includes requirements for dewatering material from the wells, protecting the 

water resources from discharge of pollutants, and reducing site disturbance.  

Gravel roads for geothermal well construction must also include measures such 

as silt fence or compost sock (and are not considered a best management 

practice).  Detailed guidance for E&S measures related to the construction of 

geothermal wells will be included in the updated Erosion and Sediment Control 

Manual, and reflect that both well construction and gravel road construction and 

use are significant sources of nonpoint source pollutants.  This is in stark contrast 

to the ESCGP-1 representation of gravel roads as a best management practice. 

 

In summary, the current state regulations under which the wells in question were 

permitted do not guarantee that the measures designed or implemented are 

sufficient to protect water quality from construction-related impacts due to erosion 

and sedimentation.  These wells should not be excluded under the June 14, 2010 

and July 23, 2010 Supplemental Determinations.  
  
Gas Extraction Facilities and Impacts to Water Quality as a Result of 
Inadequate Stormwater Management 

The discharge of stormwater runoff and the pollutants conveyed in stormwater 

runoff also negatively impact surface water quality.  Stormwater impacts at Oil 

and Gas facilities, including both exploratory and extraction well sites, are a 

result of: 

• Increased runoff (volume and rate) from roads 
• Increased runoff (volume and rate) from pad site areas 
• Increased pollutants from truck movement 
• Pollutants from pad materials 



• Air deposition of pollutants 
• Inadequate handing of drilling materials 
• Decreased stormwater recharge 
• Decline of adjacent vegetation 
• Degradation of roads  
• Erosion of pad 
• Failure to restore site to natural conditions  

The stormwater impacts on water quality and stream health include: 

• Increased flooding as a result of increased stormwater flow rates and 
volumes of runoff 

• Increased frequency of runoff discharges 
• Thermal impacts from disturbed surfaces and removal of vegetation 
• Changes in receiving water stream channel geometry, and corresponding 

increases in sediment loads 
• Discharge of pollutants 
• Decreased stream baseflow as a result of reduced recharge 

In addition to sediment discharges, the December 2007 U.S. EPA report 

“Demonstrating the Impacts of Oil and Gas Exploration on Water Quality and 

How to Minimize These Impacts Through Targeted Monitoring Activities and 

Local Ordinances,” noted that discharges of stormwater from oil and gas facilities 

include a number of pollutants.  The Summary Document for this report states: 

 
 Other pollutants in gas well runoff were found in high concentrations:  

 
• EMCs of total dissolved solids, conductivity, calcium, chlorides, 

hardness, alkalinity and pH were higher at gas well sites compared to 
reference sites, and differences were statistically significant for all 
parameters except conductivity.  

 
• Generally, the presence of metals was higher at gas well sites 

compared to reference sites and EMCs were statistically significantly 
greater for Fe, Mn and Ni.  

 
• Overall, the concentrations of metals tend to be higher at gas well 

sites compared to both nearby reference sites and as measured in 
runoff from local mixed-use watersheds (EMCs were statistically 
significantly greater for Fe, Mn and Ni).  

 
• Total petroleum hydrocarbons (TPH) were not detected in any of the 

samples collected at gas well sites or reference sites.  
 
The Summary Document for this study further concluded that: 
 

• Gas well sites have the potential to negatively impact surface waters due 
to increased sedimentation rates and an increase in the presence of 
metals in stormwater runoff.  



 
• Pad sites also have the potential to produce other contaminants 

associated with equipment and general site operations.  
 

• Gas wells do not appear to result in high concentrations of petroleum 
hydrocarbons in runoff, but accidental spills and leaks are still a potential 
source of impact.  

 

Furthermore, the Summary Document noted that: 

 
The proximity to surface water conveyances is an important consideration 
for minimizing water impacts, i.e., flat, heavily vegetated areas distant 
from surface waters are usually less of a concern than those areas close 
to waters that have highly erodible soils, steeper slopes and little 
vegetation. 

 

Given the potential for stormwater impacts to water quality from Oil and Gas 

exploratory and extraction facilities, the requirements for stormwater 

management and water quality protection should be at least as rigorous as the 

requirements for other land development and industrial activities.   

However, the Erosion and Sediment Control General Permit for Oil and Gas 

facilities (ESCGP-1) essentially provides these facilities with a waiver from 

providing stormwater management calculations and data.  Specifically, Section 

D.2.e of ESCGP-1, titled “Site Restoration Plan and Post Construction  

Stormwater BMPs”, requires the applicant to answer yes or no to two questions: 

1. The approximate original contours of the project site will be maintained or 

replicated and the disturbed areas will be revegetated or otherwise 

stabilized with pervious material. 

2. PCSM BMPs which: use natural measures to eliminate pollution, do not 

require extensive construction efforts, promote pollution reduction, and 

are capable of controlling the net increase in the volume and rate of 

stormwater runoff from a 2-year/24-hour storm event will be employed 

and the net increase in the volume of post construction runoff is infiltrated 

and/or dissipated away from surface waters of the Commonwealth. 

If the answer to both of these questions is “yes,” the applicant does not need to 

provide supporting calculations and data, essentially receiving a waiver of the 



requirements for detailed stormwater management calculations and 

implementation of adequate stormwater management measures.  Such waivers 

are not available for other industrial and commercial projects, which must design 

PCSM measures based on factors such as disturbed area, slopes, soil types, 

etc., and which must provide detailed calculations to determine that stormwater 

BMPs are correctly sized and located. 

Even if one of these questions is answered as “no” and post construction 

stormwater calculations and data are required, that is not an assurance that the 

calculations and stormwater plan will protect water quality, or be subject to the 

same level of regulatory review as other construction projects. 

For example, the permit application for the Davidson 1V Well Pad Site indicates 

that the site will NOT be returned to the original contours and revegetated with 

pervious material, and therefore, stormwater calculations are required.  However, 

the accompanying stormwater calculations indicate that there will be less 

stormwater runoff after well pad construction than before.  This is not a result of 

BMPs, but rather a result of applying engineering coefficients (Cover Complex 

values) that indicate that the site will be more pervious.  It is shown in Figure 1 

that Essentially, areas that are to be revegetated are calculated as “brush” that 

produces less runoff than woods in good condition.  However, the “Brush Seed 

Mixture” that is specified is primarily a grass and groundcover seed mix, and 

does not represent established  “brush”, which is shown in Figure 1.  A more 

appropriate runoff coefficient that represents lawn and soils that have been 

graded would indicate a much greater volume of runoff than is presented.   This 

is shown in Figure 2. 



   
Figure 1. Brush Seed Mixture that is primarily grasses 

 

 

Figure 2: Runoff Curve Number for pre and post-development conditions 
exhibiting increased runoff after construction 



 

Similarly, the well pad itself is given a very low runoff value, presumably since it 

is paved with a stone bed.  However, the detail provided for the Davidson 1V 

Well Pad indicates that the stone is not appropriate for a stormwater bed as 

described in the Pennsylvania Stormwater Best Management Practices Manual, 

and additionally that the bed will be built partially on fill material, which is also not 

an acceptable technique in the Manual.  The designs documented in the Post-

Construction Stormwater Management Plan for Davidson 1V do not support the 

engineering calculations and assumptions that have been submitted.  Therefore, 

the estimates of stormwater runoff rate and volume will be greater than 

documented within the Plan. 

In addition, Section E of ESCGP-1, titled “Special Protection Waters” lists 

fourteen “cost effective best management practices that will be used to meet the 

requirements of 25 Pa Code Chapter 93.”  These include:  

1. Minimize earth disturbance 

2. Earth moving activities limited during rainstorms and spring thaw 

3. No direct discharge to surface water 

4. Designed temporary and permanent BMPs for surface water diversion 

5. Other 

6. Alternative site analysis 

7. Roads stabilized with crushed rock and/or vegetation 

8. Immediate stabilization 

9. Prompt site restoration 

10. Stabilized upslope diversion 

11. Permanently stabilized ditches and channels 

12. Rock lined culvert inlets and outlets 

13. Proper vegetative cover techniques 

14. 100 ft riparian buffer 

None of these measures are sufficient to provide stormwater management and 

protect water quality for sites that have 5 acres or more of disturbance, and as 

discussed earlier, measures such as stabilizing roads with gravel can create, 

rather than mitigate, pollution and increased runoff.  The net effect of Section E 



and Section D.2.e of ESCGP-1 is to waive stormwater management 

requirements for these facilities, or approve calculations that are technically 

incorrect.  “Restoration” activities are not required to restore site soils to pre-

construction levels of performance, and as a result of disturbance, altered 

vegetation, and soil compaction, “restored” sites will continue to generate 

increased volumes and rates of stormwater runoff. 

Oil and Gas facilities are given a further exemption from environmental standards 

applied to other facilities under Pa 25 Code Chapter 102.14, which requires a 

150 foot riparian buffer in Special Protection Waters.   Oil and gas activities are 

given an exemption “so long as any existing riparian buffer is undisturbed to the 

greatest extent possible.”   

For Oil and Gas facilities with fewer than five acres of disturbance (and not 

required to apply for permit coverage with ESCGP-1), there are essentially no 

regulatory processes or safeguards in place to assure that stormwater 

management measures are adequate, and essentially no safeguards or 

consideration of factors such as slopes, soil types, amount of vegetation and 

protection of existing vegetation.   

Conclusion 

The Supplemental Determination of June 14, 2010 stated that: 

[T]hese wells are subject  to state regulations as to their 
construction and operation…In light of these existing 
safeguards…this Supplemental Determination does not prohibit 
any natural gas well project from proceeding if the applicant has 
obtained a state natural gas well permit for the project on or 
before the date of issuance set below.  

A review of the regulatory safeguards applied to these wells, specifically the 

existing Pennsylvania regulations and PaDEP policies, indicates that the 

safeguards do not guarantee protection of the water quality of Special Protection 

Waters with regards to Erosion and Sediment Control and Stormwater 

Management.    As such, these wells should have been included in the May 19, 

2010 Determination of the Executive Director Concerning Natural Gas Extraction 

Activities in Shale Formations within the Drainage Area of Special Protection 

Waters.   



The December 2007 EPA report “Demonstrating the Impacts of Oil and Gas 

Exploration on Water Quality and How to Minimize These Impacts Through 

Targeted Monitoring Activities and Local Ordinances” specifically recommended 

that “States or local governments should consider regulating sediment and 

associated pollutants in stormwater runoff” and suggested as a Recommended 

Approach to “develop regulations similar to current NDPES requirements for 

construction sites” for Oil and Gas facilities.    

To the extent that the Executive Director’s decision making process relied upon 

the adequacy of Pennsylvania regulations to protect the water quality of the 

Basin, it was based upon a mistaken premise of fact.  

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

scientific and professional certainty. 
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Figure 3. D.L. Teeple 1 1 well, located in Manchester Township, Wayne 



County  
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League of Women Voters of Pennsylvania 
Marcellus Shale Natural Gas Extraction Study 

2009-2010 
STUDY GUIDE V 

 
REGULATION AND PERMITTING OF MARCELLUS SHALE 

DRILLING 
 

OVERVIEW 
 
Regulation of Marcellus Shale drilling operations is complex. It involves authorities at federal, state, 
and municipal levels. The regulatory enigma is perhaps best summed up by Dr. Roxana Witter of the 
Colorado School of Public Health, Denver, Colorado:  
 
 Natural gas is such a unique industry in that there are tens of thousands of point sources, 

hundreds of thousands across the country.  They are essentially hundreds of thousands 
of factories.  The industry is completely different in terms of monitoring or regulating it 
because it is not like a single, stationary factory or refinery. I don’t think public-health 
researchers or the regulatory agencies have gotten their hands around that problem.  
(Vaughn, 2009, October 4)   

 
 Because of the rapid push to develop natural gas from Marcellus Shale, various authorities and 
agencies have been forced to balance significant, long-term concerns with industry demands for 
expedient reviews and acceptance of drilling permits. Economic concerns, coupled with imperatives to 
reduce carbon dioxide and promote energy independence, accelerate the timelines required to achieve 
the essential goals of clear parameters and failsafe enforcement. 
 
 In Pennsylvania, the main regulatory entities include, but are not necessarily limited to:  
 
Federal: 
 U.S. Environmental Protection Agency (EPA) 
 U.S. Fish and Wildlife Service 
 U.S. Forest Service  
 U.S. Department of Interior - Bureau of Land Management 
 Occupational and Safety Health Administration (OSHA) 
 
State: 
 PA Department of Environmental Protection (DEP) - Bureau of Oil and Gas Management, 
  Bureau of Air Quality 
 PA Department of Conservation and Natural Resources (DCNR) 
 PA Fish and Boat Commission 
 PA Emergency Management Agency (PEMA) 
 PA Department of Labor and Industry 
 PA Department of Transportation (PennDOT) 
 
Municipal/Regional: 
 Susquehanna River Basin Commission (SRBC) 



 Delaware River Basin Commission (DRBC)  
 PA Municipalities 
 PA County Courts 
 PA County Conservation Districts  (Note: DEP withdrew the involvement of Conservation 
  Districts in the permitting and review process as of April 2009.) 
 
The above agencies uphold numerous laws and regulations pertinent to Marcellus Shale gas operations 
including the following:  
  
Federal 
Clean Water Act (CWA) - regulates surface water quality, pollutant discharges, and storm water 
runoff; implements National Pollutant Discharge Elimination System (NPDES) permitting 
 
Safe Drinking Water Act (SDWA) - regulates supply of public drinking water (but does not regulate 
private wells serving under 25 people); authorizes EPA to determine national standards for maximum 
allowed contaminant levels; regulates Underground Injection Control (UIC) program to protect ground 
water from injected contaminants; grants states authority (“primacy”) to implement the SDWA within 
their boundaries; provides funding for water system improvements  
 
Energy Policy Act of 2005 - includes two exemptions relevant to shale gas drilling:  (1) amended the 
SDWA by clearly excluding hydraulic fracturing from the definition of “underground injection” and 
(2) amended the CWA to effectively exempt “uncontaminated storm water discharges from oil and gas 
field activities” from federal NPDES permits (U.S. Storm water rules, 2006, January 4) 
 
Clean Air Act - authorizes EPA to set limits on particular air pollutants; authorizes EPA to limit air 
pollutant emissions from point sources 
 
Endangered Species Act - supports the conservation of threatened and/or endangered plants, animals, 
and their respective habitats 
 
Resource Conservation and Recovery Act (RCRA) - authorizes EPA to manage the generation, 
transportation, treatment, storage, and disposal of hazardous waste  
(Certain oil and gas exploration and production wastes are exempt from Subtitle C of RCRA, but may 
be covered under Subtitle D or regulations other than RCRA.)  (Ground Water Protection . . . ,2009, 
April, p. 38) 

 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA, also known as 
Superfund) - taxes chemical and petroleum industries; authorizes direct federal response in the event of 
releases or threatened releases of hazardous substances that may pose a danger to public health or the 
environment  
  
Emergency Planning and Community Right to Know Act (EPCRA) - protects public health, safety, and 
the environment from chemical hazards through requirements for planning and reporting  
 
Occupational Safety and Health Act - requires employers to maintain a safe and healthy work 
environment; administered by the Occupational Safety and Health Administration (OSHA)  
 
Note: Some federal laws (including the SDWA, RCRA, and CERCLA) contain exemptions relevant to 
Marcellus Shale operations.  These are usually very specific in nature and do not necessarily exempt 



the industry from complying with other sections of the same law or act, nor do they preclude the states’ 
rights to regulate the same.  
 
Pennsylvania 
Oil and Gas Act - regulates oil and gas exploration and production, including permitting, drilling, 
operating, casing, plugging, reporting, financial responsibility, registration, restoration, and gas storage  

Oil and Gas Conservation Law – includes special regulations for “conservation wells” that are wells at 
least 3,800 feet deep and penetrate the Onondaga formation    

Coal and Gas Resource Coordination Act - sets forth means of coordinating activities of coalmine and 
non-conservation gas well operators  

Clean Streams Law - authorizes DEP to control water pollution, especially through regulation of 
discharges to state waters; provides for DEP’s implementation of the federal NPDES program in the 
state; sets forth enforcement policies and penalties for violations  

Solid Waste Management Act - authorizes DEP to regulate solid wastes, including municipal, residual 
(non-hazardous industrial), and hazardous wastes  

Dam Safety and Encroachment Act - regulates activities in, along, or across bodies of water  

Safe Drinking Water Act - authorizes DEP to enact the federal SDWA within Pennsylvania; authorizes 
DEP to set maximum allowable levels for contaminants which the EPA has not yet addressed; does not 
give the state authority to regulate underground injection wells as PA has opted for a direct federally 
implemented program (Pennsylvania Department of Environmental Protection, n.d., Ch. 2, p. 12)   

Water Resources Planning Act – establishes a state water plan that periodically compiles data on how 
much water is available, how much is currently being used, how much will be used in the future, and 
where water use will exceed the available water supply (Swistock, B. & Blanchet, H., n.d.)  

Worker and Community Right to Know Act - mandates that employers and chemical suppliers provide 
identification and hazard data for substances used in any workplace  

Vehicle Code - sets forth weight restrictions on vehicles and roadways, as well as posting and bonding 
requirements   

Municipalities Planning Code - addresses zoning, subdivision, and land development at the local level  

 

The Role of the Pennsylvania Department of Environmental Protection 

The bulk of Marcellus Shale gas regulatory authority in Pennsylvania falls on the State’s Department 
of Environmental Protection and its Bureau of Oil and Gas Management. DEP’s website describes this 
bureau as: 

 
. . .  responsible for the statewide oil and gas conservation and environmental programs to 
facilitate the safe exploration, development, and recovery of Pennsylvania's oil and gas 
reservoirs in a manner that will protect the Commonwealth's natural resources and the 
environment. The bureau develops policy . . . and programs for the regulation of oil and 
gas development and production, . . . oversees the oil and gas permitting and inspection 
programs; develops statewide regulation and standards; conducts training programs for 
industry; and works with the Interstate Oil & Gas Compact Commission and the 
Technical Advisory Board. (Pennsylvania Department of Environmental Protection, 
2009, October 23)   



 
In this capacity, DEP reviews and approves bond and well permits; inspects drilling operations, wells, 
and environmental controls; permits and inspects waste management; enforces state laws pertaining to 
resource management, well construction, and waste management; responds to complaints concerning 
water quality issues; and provides industry-relevant training programs.   
 To better guide operators in the state’s requirements, DEP has created the Oil and Gas 
Operators Manual.  This handbook summarizes statutes, regulations, DEP assistance, and procedures 
relevant to oil and gas operations.  It contains information on permitting, drilling, best management 
practices (BMPs) for erosion and sediment control, environmental controls, waste management 
practices, plugging of wells, and associated activities. Copies of laws and regulations, forms, bonding 
guidelines, and information on oil and gas wastewater permitting are included as appendices 
(Pennsylvania Department of Environmental Protection, n.d.).  
 In its enforcement capacity, DEP has several tools at its disposal. For example, recently DEP 
has taken the following actions: issued a cease and desist order to U.S. Energy Development 
Corporation for numerous repeat violations; fined Gas Field Specialist Inc. for residual wastewater 
violations; and imposed a temporary stop order on all hydraulic fracturing operations by Cabot Oil and 
Gas in Susquehanna County after three spills occurred within one week.  In each of these instances, 
accountability was clear-cut.  However, this is not always the case.  Whether from negligence or 
accident, violations will occur and, most likely, increase with the expansion of natural gas production. 
As in the case of Pennsylvania’s coal legacy, circumstances can become aggravated over time or 
responsibility cannot easily be determined.  Companies come and go, landowners sell their property, 
corporate officers transfer, and bankruptcies occur. These events make DEP’s enforcement role most 
challenging. 
    
  
PERMITS AND APPROVALS  
 
Before drilling a Marcellus Shale well, an operator must obtain several permits and approvals. As of 
October 2009, these include: 

 Well Drilling Application  
 Water Management Plan (This supersedes former Application Addendum) 
 Erosion, Sediment and Storm Water Control Plan or Permit  
   (A plan is allowable when earth disturbance occurs on fewer than five acres; 
  permit is required if earth disturbance occurs on five or more acres.) 
 Preparedness, Prevention and Contingency Plan 
 Water Withdrawal Permits  
 Obstruction and Encroachment Permit 
 Water Quality Management Permit (This is for pit impoundments of a treatment facility.) 
 Air Quality Permits (Depending on scope of project, separate permits may be needed  
  for generators, compressors, gas flaring, and diesel trucks.) 

 In addition, a well site bond must be posted before any drilling activity occurs. This is one way 
“to ensure that the operator will adequately perform the drilling operations, address any water supply 
problems the drilling activity may cause, reclaim the well site, and properly plug the well upon 
abandonment” (Pennsylvania Department of Environmental Protection, 2009, October). To comply 
with state Vehicle Code regulations a roadway bond is usually required as well. 
 As interest in Marcellus Shale gas exploration and drilling has steadily climbed, so too has the 
DEP’s related workload.  Through August 2009, the number of Marcellus Shale drilling permits 
granted by the DEP showed a 45 percent gain over the total number of similar permits issued for the 



entire 2008 year (Stouffer, 2009, September 1). A new fee structure took effect in April 2009.  It raises 
the initial permit cost for a Marcellus Shale well from a flat $100 to $900.  There is also a sliding scale 
surcharge based on well bore type and length.  The higher fees help provide funding not only for the 
increased volume of permit reviews and site inspections but also for the addition of more than 30 new 
staff members to perform related duties.    
 Although the DEP handles most shale gas regulatory issues, two federal-interstate compact 
government agencies also have jurisdiction: The Susquehanna River Basin Commission (SRBC) and 
the Delaware River Basin Commission (DRBC) have legal authority over water quality and quantity 
regulation in their respective areas.  Because of the large amount of water required for hydraulic 
fracturing and the equally high volume of industrial-classified wastewater resulting from drilling 
activities, these commissions are very concerned about natural gas extraction operations. As a result, to 
drill within SRBC or DRBC areas, operators must apply for and obtain additional approvals from these 
respective commissions and submit them to the DEP.  
 The Water Management Plan (listed above) is another important component of the permitting 
process. Developed through the cooperative efforts of the DEP, SRBC, and DRBC, this plan helps 
address the high volume of water necessary for drilling, particularly in areas that are not covered by the 
SRBC and DRBC, i.e., in the Ohio, Potomac, Erie, and Genesee Basins. It contains a set of statewide 
permitting rules for water withdrawal, usage, treatment, and disposal. Additionally, it requires 
operators to provide a description of anticipated impacts of drilling and water withdrawals on water 
resources.    
   
The Role of Municipalities  
Municipal regulation of shale gas drilling is extremely limited due to preemption by the Pennsylvania 
Oil and Gas Act. Aside from road bonding and maintenance agreements, local officials have very little 
control over the location of wells, on-site safety, water supply protection, permit notification, and well-
site bonding. While zoning, subdivision, and/or land development ordinances may be used “to guide 
growth and development that results from the gas boom and to protect community assets” 
(Pennsylvania Department of Conservation and Economic Development, n.d.), they cannot be used to 
regulate gas operations already covered by the Oil and Gas Act. Attempts to clarify their authority, or 
lack thereof, have left municipalities without recourse except through court action.  
 For example, local officials have gone to court to reconcile their legislative powers as set forth 
in the state’s Municipal Planning Code with the largely preemptive state Oil and Gas Act.  In February 
2009, the Pennsylvania Supreme Court handed down decisions in two pivotal cases, Huntley & 
Huntley v. Borough Council of the Borough of Oakmont and Range Resources-Appalachia, LLC v. 
Salem Township.  Although far from identical, both rulings validate some degree of municipal 
authority through traditional zoning ordinances that designate particular land uses. Not surprisingly, the 
rulings also leave room for interpretation.  But, Holly M. Fishel of the Pennsylvania State Association 
of Township Supervisors (PSATS) pointed out, “These are important rulings for local government 
because oil and gas well drilling is now treated like every other use and subject to reasonable land use 
regulations” (2009, August 19). Elam Herr, a director of the same association further said, “We are not 
asking to regulate drilling, which would duplicate state regulations, but to have oversight of well 
locations, like other uses” (Hawbaker, 2009, January).  
 The PSATS has identified several other salient issues.  These include: road damage caused by 
extensive heavy truck use and 30-year-old road bonding limits far below current repair costs; the lack 
of notification requirements to the appropriate municipalities and counties once DEP has granted a 
permit; possible contamination of private water wells; insufficient number of treatment facilities for 
wastewater; limited resources and expertise available to local and volunteer fire departments for 
handling well fires; and the current exclusion of oil and gas reserves from property tax assessment 
(coal and other minerals are allowed to be assessed with a property tax). 



 
The Role of Conservation Districts 
 Pennsylvania’s County Conservation Districts, dedicated to conserving the state’s natural 
resources, are involved at the regional level. These districts are designated “to work in close 
cooperation with landowners and occupiers, agencies of Federal and State Government, other local and 
county government units and other entities . . .” Conservation District Law, n.d., Section 2, 
"Declaration of Policy”). Until April 2009, these well-informed agencies served an important role as 
part of the review and permitting process with oversight over erosion, sedimentation, and storm water 
control. As of that date, with virtually no advanced notice, DEP rescinded the involvement of 
conservation districts by creating a more “efficient” centralized system. Now all reviews are performed 
by one of DEP’s own regional offices.  Some question these revised procedures and believe that each 
conservation district had the local expertise needed for protecting public health and the environment. 
Others wonder if DEP’s staff understands the limitation of the local areas and if recent staff increases 
are sufficient to manage the ever-increasing workload. 
 
ISSUES AND CONCERNS 
 
Federal Water Issues  
Federal regulations address pertinent water issues involved in natural gas extraction from Marcellus 
Shale. Currently, Congress is considering two bills that address hydraulic fracturing. One is in the 
Senate (S. 1215) and the other is in the House (H.R. 2766). This Fracturing Responsibility and 
Awareness of Chemicals (FRAC) Act seeks, among other things, to require drilling companies to fully 
disclose all chemicals used in their hydraulic fracturing operations and places hydraulic fracturing 
under the jurisdiction of the federal government.  It would remove an exemption from the federal Safe 
Drinking Water Act (SDWA) for hydraulic fracturing which was inserted in the Energy Policy Act of 
2005. Currently, “the EPA does not have authority to investigate the fracturing process under the Safe 
Drinking Water Act” (Lustgarten, 2009, August 25). Opponents of the FRAC Act maintain that the 
states already adequately regulate hydraulic fracturing. Proponents argue that federal oversight is 
imperative to protecting the nation’s water supply, especially as it will facilitate broad EPA impact 
studies. On October 29, 2009, the House approved an appropriations bill that provides for a new EPA 
study on hydraulic fracturing and its impacts on drinking water supplies. The bill is pending Senate 
approval and signature by President Obama. 
   
State Water Issues  
Compared to some states, Pennsylvania has relatively comprehensive hydraulic fracturing regulations 
(Wiseman, 2009, Spring) that require full chemical disclosure. A summary of Marcellus Shale 
fracturing solutions is available at the DEP’s website. The specific quantities used in any given 
solution, however, are still considered proprietary information.   
Despite the state regulations already in place, there is “one critical yet overlooked aspect in 
Pennsylvania, the lack of a requirement to monitor groundwater quality in a drilling zone” (McConnell, 
2009, June 10). Testing for water quality before, during, and after drilling is voluntary.  Although the 
state’s Clean Streams Law would cover groundwater if pollution did occur, “this state law . . .  does not 
require proactive water quality testing, including aquifers, making pollution detection difficult” 
(McConnell, 2009, June 10). Compounding the issue is the fact that groundwater contamination by 
hydraulic fracturing has not been definitively confirmed nor disproved (Gjelten, 2009, September 23). 
 Another area of growing concern is the elevated level of total dissolved solids (TDS) polluting 
Pennsylvania’s waterways. Sources of TDS range from storm water runoff to sewage and industrial 
discharges, including gas well drilling. Pennsylvania’s water systems are even less able to handle TDS 



due to the chronic discharges from abandoned coal mines. Starting in the fall of 2008, samples taken at 
the Monongahela River exceeded water quality limits for TDS. Although remedial steps have been 
taken, the problem persists. 
 In April 2009, the DEP proposed new limits for high TDS wastewater discharges to be in place 
by January 2011. Until that date, the DEP plans to follow an interim Permitting Strategy that “will 
focus on those new sources that have the greatest potential to adversely affect the quality of 
Pennsylvania’s receiving streams. Currently, those sources are wastewaters generated from fracturing 
and production of oil and gas wells in the Marcellus Shale formation” (Pennsylvania Department of 
Environmental Protection, 2009, April 11, p.4). This plan addresses the important issue of cumulative 
effects:  
 

. . . a strategy for permitting these discharges also must involve an allocation strategy to 
address those situations in which multiple discharges cause or contribute to downstream 
water quality standards violations, even if only predicted through modeling. An 
allocation strategy is the plan to allocate the assimilative capacity of the watershed (the 
acceptable loading in lbs/d of TDS and/or chlorides) among multiple sources. 
(Pennsylvania Department of Environmental Protection, 2009, April 11, p. 4)  

 
If implemented, this provision would be a significant, new direction for state regulations. As Jan 
Jarrett, president and CEO of PennFuture testified, “Neither the Oil and Gas Act nor the Oil and Gas 
regulations in Chapter 78 require, or even contemplate, that DEP will assess the probable cumulative 
impacts of gas drilling on the natural resources . . .” (2009, March 31, p. 12). This DEP proposal 
for new limits on high TDS wastewater discharges is being studied and evaluated by the Chapter 95 
Task Force.  This special group, composed of representatives of industry, environmental, and state 
agencies, was formed under the guidance of the Water Resources Advisory Committee (one of several 
DEP advisory groups). Another joint effort is embodied in the Marcellus Shale Wastewater 
Partnership, a collaborative venture between the DEP and natural gas industry. However, unlike the 
Chapter 95 Task Force, no members from the environmental sector are involved in this partnership that 
primarily focuses on wastewater and new technologies designed for its treatment. With regard to 
erosion, sediment control and storm water management, the DEP has submitted relevant proposed 
changes. According to Acting Secretary of the DEP John Hanger, “We are shifting the focus of water 
quality protection from reviewing paperwork to holding permittees more accountable, conducting more 
on-the-ground inspections to verify that best management practices are being implemented and 
maintained, and increasing protections for our waterways” (Pennsylvania Department of 
Environmental Protection, 2009, August 31). One aspect of the proposal is a permit-by-rule option 
aimed at shortening the permit processing time for “eligible low-risk construction projects” 
(Pennsylvania Department of Environmental Protection, 2009, August 31). The 90-day public 
comment period on this particular proposal is scheduled to close November 30, 2009. 
  
Air Quality Issues 
Wells drilled after 1980 have been exempted from the National Emission Standards for Hazardous Air 
Pollutants (NESHAP), which falls under the Clean Air Act. NESHAP regulates small sources of toxic 
air pollution grouped in close proximity. With this exemption, natural gas and oil drill sites are not 
treated as an aggregated unit if they are located outside of areas with a population of one million or 
more (Horwitt, 2009, March; Mall, Buccino, & Nichols, 2007, October; Legal Information Institute, 
n.d.). Since most Marcellus Shale natural gas wells will not occur in urban areas of this population 
density, air quality permits will be granted per “point source,” e.g., a compressor engine, a dehydrator. 
Each of these point sources, basically pieces of mechanical equipment, typically meets the DEP 
administrative and technology standards. Permits are thus granted routinely within 30 days (Barbara 



Hatch, personal communication, August 5, 2009). However, with multiple Marcellus wells likely being 
drilled in a restricted geographic area, the aggregate pollution of the many small sources of air 
pollution could become problematic. This has been the experience in Colorado (Earthworks, 2006). To 
underscore the importance of this issue, the National Park Service has warned its employees of this 
potential source of air pollution in the Eastern United States (National Park Service, 2008).  
 To determine the nature and extent of air pollution, air quality monitors are needed. Providing 
air quality monitors involves both the Federal EPA and the Commonwealth DEP.  EPA sets the criteria 
for air quality monitor placement and the Commonwealth has the ability to place additional monitors in 
specific places.  Currently, many of the counties in which natural gas is being extracted from Marcellus 
Shale have few, if any, such monitoring devises. As a result, there is no data regarding the nature of air 
quality prior to drilling, during drilling, and/or during production.  
 
Streamlining the Process 
Numerous application forms, coupled with long lead times, have become costly and frustrating to both 
companies and authorities alike leading to pressure to streamline the process.  But streamlining only 
makes sense if it can be done without sacrificing regulatory integrity.  A case in point occurred in 
August and September 2009 when the Chesapeake Bay Foundation filed appeals with the PA 
Environmental Hearing Board.  The charges assert that the DEP granted drilling permits (for Fortuna 
Energy Inc. and Ultra Resources, Inc.) without adequately evaluating erosion and sediment control 
ramifications.  The Foundation specifically cited an expedited permitting option implemented by the 
DEP in April 2009. Matt Royer, an attorney for the Chesapeake Bay Foundation, pointed out that this 
procedure does not require the DEP to do a technical review concerning “the environmental impacts on 
wetlands or streams . . .  which is illegal under state and federal clean streams law” (Hopey, 2009, 
September 10).  In response to the Chesapeake Bay Foundation's action, the DEP re-evaluated the 
questionable permits.  Its investigation found enough deficiencies to warrant revocation of the permits.  
As a result of this action by a “watchdog” group, DEP also issued violation notices to several licensed 
professionals responsible for upholding regulations. 
 Within its jurisdiction, the SRBC has also addressed the need for expediency.  One of its main 
objectives has been "to streamline the approval process for consumptive use, yet simultaneously 
require all consumptive water users in the basin to comply with monitoring, reporting, and mitigation 
requirements.  This allows the SRBC to better manage the cumulative impact of such consumptive use" 
(Susquehanna River Basin Commission, 2009, January, p. 3).  
 
CLOSING 
 
Owing in part to its multi-tiered framework, Marcellus Shale gas drilling regulation is inherently 
problematic. On an extremely simplified level, much of the confusion and debate revolves around at 
least one of the following:  
 
• the scope and content of the regulations themselves;   
• the process creating the regulations;   
• the enforcement of the regulations; and  
• accountability for violations.   
 
In addition to vigilant oversight and related enforcement, the nature of regulation and monitoring of 
natural gas extraction from Marcellus Shale will determine its legacy. It is imperative that all agencies 
– municipal, regional, state, and federal – work together to preserve the public good and provide clear 
guidance to the natural gas industry. 
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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.   
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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 
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Robson 1 Gas Well Chesapeake Appalachia, LLC  
Pennsylvania State Department of Environmental Protection  

Permit 37-127-20008-00, Issued 2/26/09 

March 15, 2009 

1 Harvey Consulting, LLC Recommendations 

 

 
1. At the particular GIS location of the Robson well, at what depth (top and bottom) is the 

Marcellus?  At what depth (top and bottom) is the Oriskany? 
 
Well Location: Chesapeake Appalachia, LLC’s permit application requested to drill a 8898 ft. True 
Vertical Depth (TVD) well into the Oriskany formation at latitude  410 37’ 
39.52” N, and  longitude 750 12’ 11.68” W, in Wayne County, Oregon 
Municipality, Pennsylvania.   See attached Google Earth Maps that show the 
actual well location. The well is proposed to be drilled 4.55 miles NE of 
Honesdale, Pennsylvania.  

The application provided no information on geologic formation depths, well 
design or wellbore construction path.  This lease was unitized, and in doing 
so, geologic information would have been submitted to the State of 
Pennsylvania. I was not able to locate the unit application on the web (if 
needed this could be requested and would likely provide more detailed, site 
specific geologic information).  

However, general geologic stratigraphy is available for this region from the 
State of Pennsylvania and the USGS, showing the Oriskany Sandstone lies 
beneath the Marcellus Shale in Wayne County. 

 

 

 



2 Harvey Consulting, LLC Analysis 

 

The Oriskany Sandstone and the Marcellus Shale are both Devonian aged formations. The Marcellus 
Shale lies above the Oriskany Sandstone and is believed to be the source rock for the Oriskany Sandstone 
gas accumulations in places where the Oriskany Sandstone geology created a good structural trap such an 
anticline to contain the gas. In general, shales are believed to be a common source rock for gas. Gas from 
shale accumulations may migrate in the subsurface and be stored in more porous sandstone formations, if 
a structural trap is available in the sandstone formation to contain the gas. The Needmore Shale (which 
lies above the Oriskany Sandstone, and below the Marcellus Shale) is also believed to be a potential gas 
source rock (see USGS Figure 47).  

This area of Wayne County is known to be Oriskany structural play (see USGS Figure 48). Although the 
Oriskany Sandstone is known to be present in Wayne County, whether it contains gas is not well known. 
Most of the Oriskany gas fields developed to date are located several hundred miles to the west.  

The bottom of the Devonian Formation at the Robson 1 Well area is approximately 10,000’ deep (see 
USGS Figure 4).  In this area, the USGS predicts the Marcellus Shale to be a mature gas source rock (see 
USGS Figure 31), rather than a gas development source itself (see USGS Figure 13). While Marcellus 
Shale in Wayne County may provide the source rock for gas stored in the Oriskany Sandstone, it is not 
predicted by the USGS to be a good area shale gas recovery itself (see USGS Figure 15). 

The State of Pennsylvania oil and gas field map of 2007 (see Map 10) shows no known deep gas fields in 
the Wayne County area. Thus, I assume this well must be an exploratory well, seeking to determine if the 
Oriskany deep gas play extends east of known western gas fields in Pennsylvania.  

I was not able to locate any maps showing the exact depth of the Oriskany or Marcellus formations, but 
the Devonian formation is believed to be at least 10,000 feet deep. The Oriskany is not the deepest 
formation in the Devonian. There are other shale and limestone formations in the Devonian that underlie 
the Oriskany. Thus, if the Devonian is at least 10,000 feet deep in Wayne County, it would make sense 
that the Oriskany would be shallower at a depth of 8898’ TVD.  

The State of Pennsylvania maps show the Marcellus Shale is approximately 150-250 thick and overlies 
the Oriskany sandstone formation in the Wayne County area.1  

2. Description of the Oriskany as a porous sandstone layer - is this an accurate description for it 
wherever the Oriskany label is applied? Is this an accurate description for it at the Robson site? 

Yes. The USGS characterizes the Oriskany as a lower Devonian sandstone formation.  

The Oriskany Sandstone is a white to light gray, texturally mature, coarse-grained to 
medium-grained quartz sandstone (Edmunds and Berg, 1971; Patchen and Harper, 
1996), whose type section is located at Oriskany Falls, New York (Vanuxem, 1839). The 

                                                            
1 Pennsylvania Geology, Bureau of Topographic and Geologic Survey, Pennsylvania Department of Conservation 
and Natural Resources, Vol. 38, No. 1, Spring 2008  

 



3 Harvey Consulting, LLC Analysis 

 

Oriskany Sandstone and equivalent stratigraphic units are more quartz-rich and 
coarser-grained to the east, and intergranular cement is more abundant to the east 
(Patchen and Harper, 1996). In most places, the sandstones are cemented by calcite, 
and silica cement is common near the top of the formation at some locations (Edmunds 
and Berg, 1971; Patchen and Harper, 1996).2  

The State of Pennsylvania reports that the Oriskany Sandstone was a significant source of commercial 
natural gas in New York and Pennsylvania in the 1930s.3  The Oriskany gas was typically developed 
several hundred miles west of Wayne County.  

The U.S. Geological Survey (USGS) recently completed an assessment of the technically recoverable 
undiscovered hydrocarbon resources of the Appalachian Basin Province. The assessment province 
includes parts of New York, Pennsylvania, Ohio, Maryland, West Virginia, Virginia, Kentucky, 
Tennessee, Georgia and Alabama. The assessment was based on six major petroleum systems, which 
include strata that range in age from Cambrian to Pennsylvanian. The USGS reports that Devonian 
Shale-Middle and Upper Paleozoic TPS contains some of the more productive source rocks and 
reservoirs for hydrocarbons in the Appalachian Basin Assessment Province.  USGS notes that 
Devonian shale (such as the Marcellus Shale) may contain gas in the eastern part of Pennsylvania 
because they are autogenic (self-sourced) gas reservoirs, however, the gas may have migrated and 
been stored in sandstone formations such as the Oriskany Sandstone, a mature, quartzose sandstone, 
which is known to be up to 360’ thick. The USGS characterizes the Oriskany formation as a 
sandstone formation that collected gas in structural traps located along the crests of anticlines.4 

 

 

 

 

 

                                                            
2 U.S. Department of the Interior, U.S. Geological Survey, Open-File Report Series 2006-1237, Assessment of 
Appalachian Basin Oil and Gas Resources: Devonian Shale–Middle and Upper Paleozoic Total Petroleum System, 
by Robert C. Milici and Christopher S. Swezey. 2006. 
 
3 Pennsylvania Geology, Bureau of Topographic and Geologic Survey, Pennsylvania Department of Conservation 
and Natural Resources, Vol. 38, No. 1, Spring 2008  
 
4 U.S. Department of the Interior, U.S. Geological Survey, Open-File Report Series 2006-1237, Assessment of 
Appalachian Basin Oil and Gas Resources: Devonian Shale–Middle and Upper Paleozoic Total Petroleum System, 
by Robert C. Milici and Christopher S. Swezey. 2006. 
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Executive Summary 

The oil and gas industry enjoys sweeping exemptions from provisions in the 
major federal environmental statutes intended to protect human health and 
the environment.  These statutes include the: 

• Comprehensive Environmental Response, Compensation, and  
Liability Act 

• Resource Conservation and Recovery Act 
• Safe Drinking Water Act 
• Clean Water Act 
• Clean Air Act 
• National Environmental Policy Act 
• Toxic Release Inventory under the Emergency Planning and 

Community Right-to-Know Act  

 
This lack of regulatory oversight can be traced to many illnesses and even 
deaths for people and wildlife across the country.  There are a variety of 
chemicals used during the many phases of oil and gas development.  These 
chemicals also produce varying types of waste throughout these processes.  
Because of the exemptions and exclusions, toxic chemicals and hazardous 
wastes are permeating the soil, water sources and the air threatening human 
health to an alarming extent.  In order to adequately remedy the negative 
impacts on human health and the environment, the following 
recommendations must be addressed: 
 

1) Crude oil and petroleum must be covered under the Comprehensive 
Environmental Response, Compensation, and Liability Act in order to 
protect human health and the environment from spills and leaks of 
hazardous and carcinogenic materials on well sites.  This is the only 
way to currently assist overburdened federal and state programs in 
light of the exponential growth of oil and gas development in the 
United States. 

2) To protect human health and the environment, oil field wastes must be 
regulated under the Resource Conservation and Recovery Act in order 
to ensure the proper handling and disposal of hazardous and 
carcinogenic wastes generated by oil and gas development.  
Otherwise, the petroleum industry will continue to dispose of oil field 
waste in ways that can pollute soil, surface and groundwater. 

3) Hydraulic fracturing must be regulated by the Environmental 
Protection Agency under the Safe Drinking Water Act in order to 
adequately protect the United State’s drinking water supply from the 
harmful chemicals used during this process.  This recommendation 
includes a total ban on the use of diesel fuel as one of the additives in 
the hydraulic fracturing process. 

4) Stormwater discharges from all oil and gas development must be 
regulated under the Clean Water Act by the federal government in 
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order to provide the states with a proper foundation from which to 
build adequate stormwater programs that will protect human health 
and the environment from expanding oil and gas development. 

 
Emissions from all oil and gas facilities must be aggregated under the Clean 
Air Act in order to ascertain the true hazardous effect on air quality.  Also, 
hydrogen sulfide must be re-established as a hazardous air emission under 
the Clean Air Act in light of the current available data regarding its negative 
impacts on human health and the environment. 
Because of the disruptive nature of oil and gas activities on human health 
and the environment, none of these activities ought to qualify for the 
categorical exclusion under the National Environmental Policy Act.  All oil and 
gas activities must be assessed for impacts on the environment under the 
more comprehensive environmental assessment and environment impact 
statement in order to properly fulfill the intentions of the statute. 
The petroleum industry must be made to disclose the chemicals used during 
the development stages under the Toxic Release Inventory within the 
Emergency Planning and Community Right-to-Know Act, in order to ensure 
that human health and the environment can be protected from these often-
hazardous and carcinogenic substances. 
 
One of the goals for the Oil and Gas Accountability Project is to help 
communities and citizens better understand and protect themselves from the 
health and environmental impacts associated with toxic oil and gas chemicals 
and wastes.  The following report explains these exemptions, how they apply 
to oil and gas development, and the consequences to human health and the 
environment that are left behind.  To learn more about the devastating 
impacts of oil and gas development, read Oil and Gas at Your Door?  A 
Landowner’s Guide to Oil and Gas Development and Our Drinking Water At 
Risk: What EPA and the Oil And Gas Industry Don’t Want Us to Know About 
Hydraulic Fracturing, available at:  www.ogap.org.   
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Reference 5 
 

 





 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Reference 6 
(Excerpt) 

 
 

 









 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Reference 7 
 



5500-PM-OG0005   Rev. 12/2009 
Application 
 

- 1 - 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF WATERSHED MANAGEMENT 
 BUREAU OF OIL AND GAS MANAGEMENT 

 

OFFICIAL USE ONLY 

ID #  
Date Received   

NOTICE OF INTENT FOR COVERAGE 
UNDER THE EROSION AND SEDIMENT CONTROL GENERAL PERMIT (ESCGP-1) 
FOR EARTH DISTURBANCE ASSOCIATED WITH OIL AND GAS EXPLORATION, 

PRODUCTION, PROCESSING OR TREATMENT OPERATIONS OR TRANSMISSION FACILITIES 
 
 

READ THE STEP-BY-STEP INSTRUCTIONS PROVIDED IN THIS PERMIT APPLICATION PACKAGE BEFORE COMPLETING THIS FORM. 

PLEASE PRINT OR TYPE INFORMATION IN BLACK OR BLUE INK. 
APPLICATION TYPE NEW  RENEWAL  REVISED  EXPEDITED   

SECTION A.  E&S PLANNING REQUIREMENTS 

1. Total Project Area (Acres):          Total Disturbed Area (Acres):         

2. Project Name 

      

3. Project Type 

 Oil/Gas Well  Pipeline/Transmission Facility  Processing Facility  Treatment Facility 

Project Description 

      

4. Please provide the latitude and longitude coordinates for the center of the project.  The coordinates should be in degrees, minutes 
and seconds (dd mm ss.ss)  

Latitude       degrees       minutes       seconds Longitude       degrees       minutes       seconds 

Reference Datum:  North American Datum 1983  North American Datum 1927  World Geodetic System 1984 

Horizontal Collection Method:  GPS  Interpolated from U.S.G.S. topo map  DEP’s eMAP 

5. U.S.G.S. 7.5 min. Quad Map Name        

6. Will the project be conducted as a phased permit project?  Yes  No If Yes, Include Master Site Plan  

Estimated Timetable for Phased Projects   Additional sheet(s) attached 

Phase No. 
or Name Description Total Area 

Disturbed 
Area Start Date End Date 
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7. Existing and previous land use       

8. Other Pollutants:  Will the stormwater discharge contain pollutional substances other than sediment?   Yes   No  If yes, explain 
and provide any available quantitative data.       

9. Will fuels, chemicals, solvents, other hazardous waste or materials be used or stored on site during earth disturbance activities? 
Yes  No  (If yes, a PPC Plan is required) 

10. Receiving Water/Watershed Name 

       

Chapter 93 Designated Use or Existing Use Stream 
Classification 

 High Quality  Exceptional Value 
 Other 

 

Secondary Water       

Name of Municipal or Private Separate Storm Sewer Operator 
      

SECTION B.  APPLICANT INFORMATION 
Applicant's Last Name First Name MI Phone       

               FAX       

Organization Name or Registered Fictitious Name Phone       

      FAX       

Mailing Address City State ZIP + 4 

                     

Co-Applicant's Last Name First Name MI Phone       

               FAX       

Organization Name or Registered Fictitious Name Phone       

      FAX       

Mailing Address City State ZIP + 4 

                     

SECTION C.  SITE INFORMATION 
Site Name 
      
Site Location 
      
Site Location -- City State ZIP+4  
                
Detailed Written Directions to Site 

      

County Municipality City Boro Twp  

                

SECTION D.  SITE RESTORATION PLAN AND POST CONSTRUCTION STORMWATER BMPS 
See the Attached Instructions on how to Complete This Section 

1. Site restoration should be designed to use natural measures to eliminate pollution, infiltrate runoff, not require extensive 
construction and maintenance efforts, promote pollutant reduction, preserve the integrity of stream channels, and protect the 
physical, chemical and biological qualities of the receiving water.  
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Check those that apply: 
 The Site Restoration Plan and PCSM BMPS are developed to be consistent with an Act 167 Stormwater Management Plan 

approved by the Department after January 2005. 

 The Site Restoration Plan and PCSM BMPs are developed to be consistent with existing local ordinances. 

 The Site Restoration Plan and PCSM BMPs were developed to employ water quality design features and the PCSM BMPs will 
manage any net increase in stormwater runoff volume resulting from the 2-year/24-hour frequency storm. 

2. Site Restoration Plan Contents 
a. Written narrative  Yes  No 

b. Plan drawings  Yes  No 

c. Identification and location of PCSM BMPs.  Such PCSM BMPs should address:  (1) infiltration; (2) volume 
and rate control; and (3) water quality treatment 

 Yes  No 

d. Operation and maintenance procedures  Yes  No 

e. Supporting calculations and measurements (when necessary):  Yes  No 

Supporting calculations and measurements are required only if the answers to both questions 1 and 2 below are NO.  

1) The approximate original contours of the project site will be maintained or replicated insuring the 
preservation of the pre-construction drainage pattern and features; and the disturbed areas will be re-
vegetated or otherwise stabilized with pervious material.   

 Yes  No 

2) PCSM BMPs will be employed which: use natural measures to eliminate pollution, do not require 
extensive construction and maintenance efforts, promote pollutant reduction, and are capable of 
controlling the net increase in the volume and rate of stormwater runoff from a 2-year/24-hour storm 
event, and the net increase in the volume of post construction runoff is infiltrated and/or dissipated 
away from surface waters of the Commonwealth.  

 Yes  No 

If the responses to both questions 1 and 2, above are NO, please provide the requested post construction stormwater 
information in the Data Table for Supporting Calculations and Measurements below: 

3. Explain how post construction stormwater runoff volume will be managed if BMPs will not infiltrate the total net increase in 
stormwater runoff volume.  (Net increase volume = Post construction runoff volume minus Pre-construction runoff volume):   

 N/A (check N/A only if BMPs will infiltrate all of the Net Change in Runoff) 

      

4. Are there existing post construction stormwater management BMPs at this Location/Site?   Yes  No 

Do you plan to use and/or expand these existing post construction stormwater management BMPs?  Yes  No  N/A 

5. SUMMARY TABLE FOR SUPPORTING CALCULATION AND MEASUREMENT DATA 
See the Instructions on how to Complete This Section 

 Check this box if supporting calculations and measurements are NOT required in accordance with Section D.2.e on the preceding 
page. 

Design storm frequency        
Rainfall amount        inches Pre-construction Post Construction Net Change 

Impervious area (acres)                   
Volume of stormwater runoff (acre-feet) without 
planned stormwater BMPs                   

Volume of stormwater runoff (acre-feet) with 
planned stormwater BMPs              

Stormwater discharge rate for the design 
frequency storm                   
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SUMMARY DESCRIPTION OF POST CONSTRUCTION STORMWATER BMPs 
6. In the lists below, check the BMPs identified in the Site Restoration Plan.  The primary function(s) of the BMP listed in the functions 

column (infiltration/recharge; detention/retention; water quality).  Additional functions may be added if applicable to that BMP.  List 
the stormwater volume and area of runoff to be treated by each BMP type when calculations are required.  If any BMP in the Site 
Restoration Plan is not listed below, describe it in the space provided after "Other". 

BMP Function(s) Volume of stormwater treated Acres treated 

Bio-infiltration areas Infiltration/Recharge   
  Infiltration Trench                
  Infiltration Bed                
  Infiltrated Basin                

Natural Area Conservation Infiltration/Recharge   
  Streamside Buffer Zone                
  Wetland Buffer Zone                
  Sensitive Area Buffer Zone                
  Pre-Construction Drainage Pattern 
Intact 

               

Stormwater Retention Detention/Retention   

  Constructed Wetlands                
  Wet Ponds                
  Retention Basin                

Sediment and Pollutant Removal Water Quality Treatment   

  Vegetated Filter Strips                
  Brush Barriers                
  Detention Basins                

Access Road Design Infiltration/Recharge   

  Road Crowning                
  Ditches                
  Turnouts                
  Culverts                

  Roadside Vegetated Filter Strips                

Stormwater Energy Dissipaters Infiltration/Recharge   

  Level Spreaders                
  Riprap Aprons                
  Upslope Diversions                
                        

                

SECTION E: SPECIAL PROTECTION WATERS 
List the reasonable and cost effective best management practices (BMPs) that will be used to meet the requirements of 25 Pa. Code 
Chapter 93.  Recommended Special Protection Watershed BMPs are found in the Oil and Gas Operators Manual. 

 Minimize disturbed area  Alternative Site Analysis  Permanently stabilized ditches and 
Channels 

 Earth Moving activities limited during 
rainstorms and spring thaw 

 Roads stabilized with crushed rock 
and/or vegetation 

 Rock lined culvert inlets and outlets 

 No direct discharge to surface water  Immediate Stabilization  Proper vegetative cover techniques 
 Designed temporary and permanent 
BMPs for surface water diversion 

 Prompt site restoration  100 ft. vegetated riparian buffer 

 Other  Stabilized Upslope Diversion  
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SECTION F: COMPLIANCE REVIEW 

 Yes  No 

Is the applicant in violation of any existing permit, regulation, order, or schedule of compliance issued by the Department within the last 
5 years?  If yes, provide the permit number or facility name, a brief description of the violation, the compliance schedule (including dates 
and steps to achieve compliance) and the current compliance status.  (Attach additional information on a separate sheets, when 
necessary) 
      
 

SECTION G.  CERTIFICATION BY PERSON PREPARING APPLICATION 

I do hereby certify to the best of my knowledge, information, and belief, that the Erosion and Sediment Control and PCSM/Site 
Restoration Plan are true and correct, represent actual field conditions, and are in accordance with the 25 Pa. Code Chapters 78 and 
102 of the Department’s rules and regulations.  I am aware that there are significant penalties for submitting false information, including 
the possibility of fine and imprisonment. 

Print Name       Signature 

Company       

Address       

Phone       

Most Recent DEP Training Attended Location         Date          

Professional Seal 

EXPEDITED REVIEW PROCESS 

In addition to the certification required above applicants using the expedited permit review process must attach an E&S and PCSM/Site Restoration Plan 
developed and sealed by a licensed professional engineer, surveyor or professional geologist. The plans  shall contain the following certification: 

I do hereby certify to the best of my knowledge, information, and belief, that the Erosion and Sediment Control and PCSM/Site Restoration 
Plan and Post Construction BMPs are true and correct, represent actual field conditions and are in accordance with the 25 Pa. Code 
Chapters 78 and 102 of the Department’s rules and regulations.  I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment. 
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SECTION H.  APPLICANT CERTIFICATION 
Applicant Certification.  I certify under penalty of law that this document and all attachments were prepared by me or under my direction 
or supervision in accordance with a system designed to assure that qualified personnel properly gathered and evaluated the information 
submitted.  Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering 
the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. The responsible 
official’s signature also verifies that the activity is eligible to participate in the permit, and that the applicant agrees to abide by the terms 
and conditions of the permit.  I am aware that there are significant penalties for submitting false information, including the possibility of 
fine and imprisonment for knowing violations. 
 
              
 Print Name and Title of Applicant Print Name and Title of Co-Applicant (if applicable) 
 
 
    
 Signature of Applicant Signature of Co-Applicant 
 
 
              
 Date Application Signed Date Application Signed 
 
 
Notarization 
 
 
 
Sworn to and subscribed to before me this Commonwealth of Pennsylvania  

       day of       , 20       County of        
 
 
 
  My Commission expires        
 Notary Public 
 
 
 
 
 
 AFFIX SEAL 

NAME, ADDRESS AND PHONE NUMBER OF INDIVIDUAL TO BE CONTACTED 
IF ADDITIONAL INFORMATION IS REQUIRED 

Name       

Address       Phone       
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Erosion and Sediment Control
General Permit

For 
Earth Disturbance 

Associated With Oil & Gas Exploration,
Processing or Treatment Operations 

or 
Transmission Facilities

(take a deep breath)

Otherwise known as…

ESCGP-1



HISTORY
•E&S Controls Required
since 1972.

•E&S Control Manual published in 1981
•E&S Control Manual incorporated
into the Oil and Gas Operator’s
Manual.

•NPDES Phase I Stormwater Rule in 1990

•Oil and Gas Stormwater Policy was issued 
in 2001. Reissued in 2003



ENERGY POLICY ACT OF 2005

• Identified Oil and Gas Activities that do not 
require an NPDES Permit.

• Made certain Oil and Gas activities eligible for  
exemption from Stormwater NPDES permits 
associated with Construction Activities.

•Defined Oil and Gas Activities in the Clean Water
Act

http://www.utahskies.org/image_library/shallowsky/planets/earth/20030808/Lightening-20030808-APA.jpg


EPA  amended the NPDES regulations for stormwater
discharges associated with oil and gas exploration, 
production, processing or treatment operations 
or transmission facilities exempting them from 
the NPDES Stormwater Permit requirements.

The EPA rulemaking does not affect the authority of 
the Department to regulate earthmoving activities 
under Chapter 102

July 2006



The Department’s Plan

• Continue Enforcement of Chapter 102

• Issue a General Permit for Erosion and
Sediment Control.

• Revise Regulations.

• Revise Existing Oil & Gas Stormwater
Policy.



Why Do We Need This Permit?

• Ensure proper oversight by DEP

•Minimize earth disturbance

•Restore disturbed areas promptly



ESCGP – 1
(the permit)

• Ensure proper design and use of Erosion & 
Sediment BMPs and Post Construction 
Stormwater BMPs

• Specific to Oil and Gas Activities
• disturb 5 acres or greater at one time 
over the life of the project

• Encourages prompt stabilization



•Encourages Operators to complete site restoration
promptly

•Incentive for Operators to minimize disturbed areas



What Activities Might Need This Permit?

• Deep well drilling



•Projects with multiple, closely
spaced and interconnected wells



Multiple wells that are interconnected
by a common access road and pipeline



•Transmission Pipelines



Who Issues What?
County Conservation Districts 

• Chapter 102 Delegated 
• can issue the ESCGP-1

Non-Delegated Counties

Bureau of Oil & Gas Management 
Regional Office (SWRO or NWRO)

•Projects that include well sites, access roads, 
flow linesand gathering lines

Bureau of Watershed Management Regional Office
•Transmission Line Projects



Where Are We in the Process?

November 18, 2006 – The Dept. announced it’s intent to
develop an Erosion & Sediment Control Permit for Oil 
and Gas Activities in the PA Bulletin.

Draft Permit, Application, Checklist and Instructions have been
prepared. 

The intent to issue ESCGP-1 was published in the
PA Bulletin on May 5, 2007 and the public comment 
period ended on June 4, 2007.



Oil and Gas Earth Disturbance Examples













• Conservation District with 102 delegation can process 
the ESCGP-1 permit for O & G well sites, access roads, 
flow lines and gathering lines as well as transmission lines

• Non Delegated counties, in the case of O & G covered activities,
the ESCGP-1 permit would go to the appropriate O & G 
REGIONAL OFFICE. ( NWRO or the SWRO) 

• For Transmission lines in non-delegated counties the permit 
would be reviewed by the appropriate Regional Watershed
Management program for that county.

In Summary



• Transmission lines are exempt from the NPDES Stormwater
Permit process.

• They are not exempt from the state permit ESCGP-1

• O & G doesn't do transmission lines. They will be covered, 
as always, by Watershed Management

• O & G covers well sites, access roads, flow lines and 
gathering lines 

• Distribution lines are not exempt from the federal 
NPDES permit process. These are also the responsibility
of Watershed Management.



The Permit Application and Checklist















Umholtz’s Corollaries to Murphy’s Law of BMP Entrophy

1. All BMPs work if it's not raining.

2. BMPs and PMS sound alike for a reason.

3. All BMPs will eventually fail.
The question is, will they last until you retire?

4. You can get grass to grow on the side of a tree. 
The question is, for how long? (See 3 above.)

5. Water flows downhill, unless you're looking at the
Erosion and Sedimentation Plan upside down..

6.. All filter fence and hay bales are installed correctly, and yes, Virginia, there is a 
Santa Claus.

7. Snow is not an effective sediment filter BMP.

8. Erosion is a natural process, but then again, so is death. 
It is not in your best interest to accelerate either.



Questions?
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Last update 8/26/2010 12:58:04 PM 

Site Details North Central Regional Office Site Search Sites by County/Muni Search  

Site ID: 721137 

Site Name: PRESTON 38 LLC OG WELL 

Address:  
ORSON,    

Status: Active 

 
 
Clients 
Client List 

PENNSWOOD OIL & GAS LLC (272597)  

Programs 
DEP Programs 

Oil & Gas  

PA Municipalities 
Municipalities/Counties 

Preston Twp, Wayne County  
 
Site Permits 
No records matched the criteria. 

 
Facility Permits 
Authorization Id Authorization Type Date Received Status/Date 

792478 Drill & Operate Well Permit 05/15/2009 Issued 07/29/2009 

841478 Drill & Operate Well Permit 07/06/2010 Issued 07/20/2010 

 
Site-Level and Primary Facility-Level Inspections 
No records matched the criteria. 

Licensing, Permits, and Certification 

 
 
http://www.ahs2.dep.state.pa.us/eFACTSWeb/searchResults_singleClient.aspx?ClientID=27259
7  
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  EPA Envirofacts 
  The PA Code 
Last update 8/26/2010 12:58:04 PM  
Site 
Details 

North Central Regional 
Office  

Site 
Search  

Sites by County/Muni 
Search  

[no 
paging]  

Site ID: 722440  

Site Name: STOCKPORT ASSN 1  

Address:  
HANCOCK,     

Status: Active  

    

 
Clients 
Client List 

PENNSWOOD OIL & GAS LLC (272597)   

Programs 
DEP Programs 

Oil & Gas   

PA Municipalities 
Municipalities/Counties 

Buckingham Twp, Wayne County   
 
Site Permits 
No records matched the criteria.  

 
Facility Permits 
Authorization Id Authorization Type Date Received Status/Date 

796670  Drill & Operate Well Permit  06/15/2009  Issued 07/22/2009  
841481  Drill & Operate Well Permit  07/06/2010  Issued 07/20/2010  
 
Site-Level and Primary Facility-Level Inspections 
No records matched the criteria.  
Licensing, Permits, and Certification  
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Sediment Reductions from 
Environmentally Sensitive Maintenance 

Practices on Unpaved Roads

Research  
Summary

The publishers of this publication gratefully acknowledge the financial support of the Pennsylvania State Conservation 
Commission and the Chesapeake Bay Commission. For additional information, contact: Center for Dirt & Gravel Roads 
Studies, Penn State University, 207 Research Unit D, University Park, PA  16802  (Toll-Free Phone: 1-866-668-6683, Fax: 
814-863-6787, Email: dirtandgravel@psu.edu).  Additional copies available on our website at: www.dirtandgravelroads.org

Research Overview:
Pennsylvania’s Dirt and Gravel Road Maintenance Program has long advocated Environmentally Sensitive 
Maintenance (ESM) Practices to reduce stream pollution from unpaved roads.  Penn State’s Center for Dirt and 
Gravel Road Studies (Center) has recently completed a research project with funding from the Chesapeake Bay 
Commission that begins to quantify sediment reductions from several commonly used ESM practices.

ESM Practices Tested:
Five Environmentally Sensitive Maintenance Practices were tested in this study:

- Driving Surface Aggregate: a specific aggregate mixture designed as a wearing course for unpaved roads;
- Raising the Road Profile:  raising road elevation to eliminate lower ditch & restore sheet flow;
- Grade Breaks: elongated humps in the road surface designed to shed water to each side of the road;
- Additional Drainage Outlets: creating new outlets in ditchline to reduce channelized flow; and
- Berm Removal: removing unnecessary berm and ditch on down slope side of road to encourage sheet flow. 

Methods:
In order to determine sediment reductions of the five practices, it was necessary to collect sediment data both 
before and after each practice was implemented.  The Rainmaker (see description below) was used to create a 
controlled and repeatable rainfall event on a 100’ section of road.  Each test

8/2008

© all rights reserved 2008

Meet the Rainmaker, a Rainfall Simulator for Roadways…
The “rainmaker” is a rainfall simulator 
developed by the Center that creates 
a 0.55” rainfall event in 30 minutes 
over a 100’ length of road.  This is 
equivalent to a 1-month return interval 
for a 30 minute storm for most of 
Pennsylvania.  The rainmaker creates 
a controlled, repeatable rainfall event 
that is run both before and after ESM 
practices are installed on the road.  By 
comparing runoff and sediment 
concentrations, sediment reductions 
can be calculated for the various ESM 
practices.  Rainmaker layout and 
components are illustrated to the right.

These projects were completed on roads in 
Potter, Columbia, Huntingdon, and Mifflin 
Counties as illustrated by the stars above.

consisted of three 30-minute runs of the rainmaker, both before and after 
ESM practice implementation.  Flow and sediment samples were taken at 
regular intervals to determine the total sediment loss for each section of 
road.  The three test runs were combined for each section of road to 
determine the average sediment loss for one 30 minute event.  By
comparing the flow and sediment differences from before and after ESM 
practice implementation, the sediment reduction from each practice can be 
determined.  

This document is a summary only, full report is available at www.dirtandgravelroads.org under “research”.
research funded by…



Special Note:  This study provides a valuable initial look at sediment reductions from ESM 
practices.  However, due to the limited number of sample points, and the infinite variability 
of road conditions in the field, sediment reductions for specific practices found in this study 
should NOT be considered blanket or universal reductions for each practice.

This publication is available in alternative media upon request. The Pennsylvania State University is committed to the policy that all persons shall have equal access to 
programs, facilities, admission, and employment without regard to personal characteristics not related to ability, performance, or qualification as determined by University 
policy or by state or federal authorities. The Pennsylvania State University does not discriminate against any person because of age, ancestry, color, disability or handicap, 
national origin, race, religious creed, sex, sexual orientation, or veteran status. Direct all affirmative action inquiries to the Affirmative Action Office, The Pennsylvania State 
University, 201 Willard Building, University Park, PA  16802-2801; tel. (814) 863-0471; TDD (814) 865-3175. U.Ed #RES-01-50.

© 2008
All rights reserved.

Runoff Rates from Existing Roads:
The five “existing condition” tests done for this study found sediment production rates ranging from 0.7-12.2 pounds of 
sediment runoff in a single 30 minute, 0.55 inches simulated rainfall.  The 0.7 pound event was generated from a flat narrow 
farm lane with grass growing between the wheel tracks.  The 12.2 pound event was generated from a wider, mixed 
limestone/clay road at a 4-5% slope.  This highlights the great variability in erosion rates based on specific site conditions.  
Using the average sediment runoff rate of 5.6 pounds per event, a single 30 minute 0.55 inch rain event moving across 
Pennsylvania can be conservatively expected to generate over 3,000 tons* of sediment form the State’s 20,000+ miles of 
public unpaved roads.  *For illustrative purposes only, more testing on varied roads is needed to substantiate this extrapolation.

Driving Surface Aggregate:

Results

Two separate DSA placements were tested on Lebo Road in 
Potter County.  The aggregates, one limestone and one 
sandstone, were placed according to Dirt and Gravel Road 
Program standards (one 8” lift, placed using a paver, compacted 
to 6”).  Rainfall simulations were run before placement, and at 
intervals of 1 month and one year after placement.  The graph to
the right summarizes the results in total sediment loss per 30 
minute rainfall simulation.  Compared to their respective native
surfaces,  Limestone DSA reduce sediment by 73% after one 
month and 86% after one year, while Sandstone DSA reduced 
sediment by 76% after one month and 93% after one year.  Parent 
material did not significantly affect sediment generation rates.

DSA: Total 30 Minute Sediment Loss (3 run avgs)
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Drainage Control Practices:
Unlike DSA which reduces sediment generation from the road surface, the four remaining practices 
reduce sediment by reducing and controlling the volume of road runoff.
Raising the Road Profile:
Diehl Road in Columbia County was filled approximately 5 feet in order to completely eliminate the 
ditch on the down slope side of the road.  Sheet flow into a vegetative filter was achieved off the down 
slope side of the road after it was filled.  This practice reduced the amount of sediment entering the 
stream by 82% after one month, and 87% after one year.  Some infiltration of runoff into the new road 
fill may have accounted for the higher than expected sediment reductions on Diehl Road.
Grade Break:
Two grade breaks were tested in this study, one in Huntingdon County, and one in Mifflin County.  The 
grade breaks showed sediment reductions of 57% and 43% respectively. Note that the grade breaks 
were placed in the middle of the 100’ test section, therefore sediment reductions of 50% indicate the
gradebreak was 100% effective in eliminating upslope sediment.
Additional Drainage Outlets:
The effect of adding a turnout was tested on Pine Swamp Road in Huntingdon County. The new 
turnout discharged into a vegetative filter and did not affect the stream.  A turnout was used instead of 
a culvert for cost effectiveness and simplicity.  The turnout showed sediment reductions of 48% for the 
down slope ditch alone, or 31% when factoring in the up slope ditch that was unaffected by the turnout. 
Note that, as with the “grade-break”, the turnout was placed in the middle of the 100’ test section, so a 
50% sediment reduction indicates a 100% efficiency.
Berm Removal:
The effect of berm removal was tested on Pine Swamp Road in Huntingdon County. Removing the 
berm effectively eliminated the down slope ditch and allowed water to sheet flow into a vegetative filter 
area. Berm removal showed sediment reductions of 94% for the down slope ditch alone, or 59% when 
factoring in the up slope ditch that was unaffected by the practice. 

This is a summary only, full report available at www.dirtandgravelroads.org under “research”.
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Newfield Appalachia PA LLC PPC Plan  -1- April 2010 

 
1.0  DESCRIPTION OF FACILITY 

 

1.1 DESCRIPTION OF THE INDUSTRIAL OR COMMERCIAL ACTIVITY 
Newfield Appalachia PA LLC (Newfield) is a natural gas exploration company with operations 

planned for Wayne County, Pennsylvania.  Operations will involve natural gas exploration of the 

Marcellus Shale formation, which will include site preparation, drilling, and well development 

and production activities.  Wastes generated during these activities will be typical for gas drilling 

operations and will include drill cuttings, produced water, drilling and frac fluids, waste oil, 

municipal waste and trash.  No hazardous waste is expected to be generated at the Newfield 

sites. 

 

Newfield is currently in the exploratory phase of operations, which will require construction 

activities for new natural gas well pads and access roads. 

 

This Prevention, Preparedness and Control (PPC) Plan applies to all well sites in Wayne 

County, Pa.      

 

The attached map (Figure 1) in Appendix B shows the area covered under this PPC Plan   

Figure 2 is the required 7.5 topographic map of the specific well site.  The proposed Site Plan 

(Figure 3) shows the site layout, the well site boundaries, material storage areas, waste storage 

areas, dike drains and drainage that leads away from the well site, and the entrances and exits 

to the well site. 

   

During the different stages of site preparation, construction, drilling, well development and 

production, the site will store various fuels, oils and chemicals on-site.  A chemical and 

container inventory for the specific well site is located in Table 1 of Appendix C.   

1.2 DESCRIPTION OF EXISTING EMERGENCY RESPONSE PLANS 
This is a new facility and this plan has been prepared prior to construction of the well pad.  

There are no previous emergency response plans. 

 

A separate Spill Prevention Control and Countermeasure (SPCC) Plan will be prepared for each 

facility meeting the requirements defined in 40 CFR§112.   



 
Newfield Appalachia PA LLC PPC Plan  -2- April 2010 

1.3 MATERIAL AND WASTE INVENTORY 
Information in this section is used to evaluate the prevention, containment, mitigation, cleanup, 

and disposal measures which would be used in the event of a spill, discharge, explosion, or fire.  

Oils, chemicals and other hazardous materials anticipated to be used and stored at the facility 

during site preparation and construction, drilling, well development and production are listed in 

Table 1. 

 

MSDS’s will be maintained onsite for chemicals and compounds used at the facility in 

accordance with the Occupational Safety and Health Administration (OSHA) worker 

right-to-know requirements, as appropriate.   

1.4 POLLUTION INCIDENT HISTORY 
Newfield has not had any reportable incidents for this facility.   

1.5 IMPLEMENTATION SCHEDULE FOR PLAN ELEMENTS NOT CURRENTLY IN 
PLACE 

All plan elements are in place. 

1.6 PURPOSE AND IMPLEMENTATION OF PPC PLAN 
Newfield has developed and will implement this PPC Plan for effective action to minimize and 

abate hazards to human health and the environment from fire, explosion, and emission or 

discharge of pollutants to air, soil, surface water or groundwater.  This plan was prepared to 

satisfy the requirements set forth in 25 PA Code Section 78.   

 

The Drilling Manager serves as the Primary Emergency Coordinator and is responsible for the 

preparation and implementation of the PPC Plan.  The PPC Plan has been prepared and 

implemented in general accordance with Pennsylvania Department of Environmental Protection 

(PADEP) guidelines, and will be submitted to PADEP for approval at such time as the PADEP 

may prescribe.   

 

This PPC Plan identifies and describes any arrangements with police departments, fire 

departments, hospitals, contractors, and state, county, and local emergency response teams to 

coordinate emergency services. 
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The PPC Plan lists names, addresses and phone numbers of all persons identified to act as 

Emergency Coordinator.  One person is named as the Primary Emergency Coordinator and 

others are listed in the order in which they will assume responsibility as alternates.  The PPC 

Plan also includes a list of emergency equipment at the facility, the location and a physical 

description of emergency equipment, and a brief outline of emergency equipment capabilities. 

1.7 PLAN REVISIONS 
This PPC Plan will be reviewed and amended, annually, or whenever: 

 

• Applicable PADEP regulations are revised; 

• The plan fails in an emergency; 

• The list of Emergency Coordinators changes; 

• The list of emergency equipment changes; and 

• Construction, operation, maintenance, or other circumstances change in a 

manner that materially increases the potential for fires, explosions, or releases of 

toxic or hazardous constituents; or which changes the response necessary in an 

emergency. 
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The Coastal Zone Management Act of 1972 established a program for states to voluntarily develop comprehensive programs to

protect and manage coastal water resources. There are now 29 coastal states and territories with federally approved coastal

management programs.

The Coastal Zone Act Reauthorization Amendments (CZARA) of 1990 specifically charged coastal states and territories with

upgrading their runoff pollution control programs to protect coastal waters. The Environmental Protection Agency (EPA) and the

National Oceanic and Atmospheric Administration (NOAA) jointly oversee the development and implementation of these Coastal

Nonpoint Pollution Control Programs, or CNPCPs.

EPA published Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters to be used by

states to implement management measures - economically achievable measures that reflect the greatest degree of runoff

pollution control - to control the addition of runoff pollutants to coastal waters.

The Guidance also includes best management practices, technologies, processes, siting criteria, and operating methods for

roads, highways, and bridges that states can use to implement the management measures. States can use alternative

management measures if they provide the same or a greater degree of pollutant control as the management measures in the

Guidance. States will begin implementing their CNPCPs in 1996 and achieve full implementation by 2004.

CZARA applies to site development and land disturbing activities in the coastal management area of each State with an approved

coastal management program. Certain road, highway and bridge related activities are excluded from this program due to

coverage under the National Pollutant Discharge Elimination System (NPDES) permitting program. These activities include

construction activities where 5 or more acres (2.02 ha) are disturbed, and activities within municipalities with municipal separate

storm sewer systems that have populations of 100,000 or more.

Why Runoff Control is Needed

Runoff controls are essential to preventing polluted runoff from roads, highways, and bridges from reaching surface waters.

Erosion during and after construction of roads, highways, and bridges can contribute large amounts of sediment and silt to runoff

waters, which can deteriorate water quality and lead to fish kills and other ecological problems.

Heavy metals, oils, other toxic substances, and debris from construction traffic and spillage can be absorbed by soil at

construction sites and carried with runoff water to lakes, rivers, and bays. Runoff control measures can be installed at the time of

road, highway, and bridge construction to reduce runoff pollution both during and after construction. Such measures can

effectively limit the entry of pollutants into surface waters and ground waters and protect their quality, fish habitats, and public

health.

Pesticides and fertilizers used along roadway rights-of-way and adjoining land can pollute surface waters and ground water when

they filter into the soil or are blown by wind from the area where they are applied. Table 1 shows typical pollutants in runoff waters

that can be traced to the operation of roads and highways.

Principles of Runoff Control for Roads, Highways, and Bridges

Preventing runoff pollution from road, highway, and bridge construction in coastal areas requires planning, education, inspection,

ShareShare
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and maintenance. An erosion and sediment control (ESC) plan that incorporates the most appropriate and cost-effective best

management practices (BMPs) is essential to effective pollution control. Affected highway personnel must be educated about the

requirements of the ESC plan. Inspection and enforcement authority are necessary to ensure awareness of and compliance with

the adopted practices. Finally, BMPs require regular maintenance to ensure that they perform optimally. The following principles

apply to an effective erosion and runoff control program.

Develop a comprehensive erosion and sediment control (ESC) plan prior to earth-moving activities. Write ESC

requirements into plans, specifications, and cost estimates for highway and bridge projects.

Four key factors affect the potential for soil erosion from a site: soil characteristics, vegetative cover, topography, and

climate. Take all of these factors into consideration to develop an ESC plan that will minimize soil loss, limit the area

exposed to construction, maximize the vegetative cover, use natural topographic features to the best advantage, and

include BMPs suitable to the regional climate.

The Federal Highway Administration Local Transportation Assistance Program, the Association of American State Highway

and Transportation Officials, and many state highway departments can provide ESC guidelines.

Apply ESC practices to prevent excessive onsite damage. Use ESC BMPs to control the flow of runoff water and

thereby prevent or lessen soil erosion. Limiting land disturbance and preserving natural vegetation are excellent ESC

practices.

Apply perimeter control practices to protect the disturbed area from offsite runoff and to prevent sedimentation

damage to areas below the construction site. A sediment and runoff barrier surrounding the disturbed area prevents

construction site runoff from moving offsite and fouling surface waters downstream.

Keep runoff velocities low and retain runoff on the site. The erosive power of runoff increases dramatically as distance

and slope increase. BMPs can be used to effectively control runoff velocity and detain it to remove 80 to 90 percent of the

sediment from runoff.

Stabilize disturbed areas immediately after final grade has been attained. Any exposed soil is subject to erosion from

rainfall, wind, and vehicles. BMPs to stabilize soil should be applied as quickly as possible after the land is disturbed.

Temporary stabilization practices include seeding, mulching, and erosion control blankets or mats.

Develop a schedule and implement a comprehensive inspection and maintenance program. This principle is vital to

the success of erosion control. BMPs must receive regular inspection and maintenance to ensure that they are operating

effectively and optimally, both during and after construction.

Best Management Practices

CZARA defines management measures as economically achievable measures to control the addition of pollutants to our coastal

waters. Management measures are achieved by the application of one or more BMPs. The BMPs described below are especially

useful for erosion and runoff control for roads, highways, and bridges.

Best management practices can be organized by the function they perform. General maintenance BMPs (listed below) are usually

vegetative practices used to contain polluted runoff from the operation of highways or from erosion and sedimentation generated

at small construction sites. A variety of practices are used at construction sites to control both erosion and polluted runoff. These

are identified as Construction Site BMPs. Practices developed as permanent erosion and sediment control devices are both

structural and nonstructural. Several of these BMPs are listed below as long-term or Permanent Control BMPs.

Construction Site BMPs

Straw bale barriers should be bound, entrenched, and securely anchored to prevent deterioration. A row of straw bales

slows runoff flow and creates a pond behind the barrier where sediment can settle out. Straw bale barriers are most

effective for filtering low to moderate storm flows, where structural strength is not required.

Filter fabrics are engineering fabrics designed to retain sediment particles larger than a certain size and allow water to

pass through. Filter fabrics can be used in silt fences (see below) or erosion control mats. Erosion control mats protect soil

and seed from erosion and can be designed to allow vegetation to grow through the material.

Silt fences are vertical fences of filter fabric that are stretched across and attached to support poles. The fabric retains

sediment on the construction site and allows relatively sediment-free water to pass through. Silt fences are placed to

protect streams and surrounding property from sediment-laden runoff.

Sediment basins are ponds created by excavation or the construction of a dam or barrier. Sediment basins primarily serve

to retain or detain runoff to allow excessive sediment to settle out during construction. Sediment basins can be converted

into permanent detention ponds or wetlands after construction.

Stabilized entrances reduce the amount of sediment carried off a construction site by vehicles when pressure-washed on-

site. These entrances are designed to include stabilized pads of aggregate underlain with a filter fabric. Stabilized

construction site entrances should be located at any point in the construction zone where vehicles enter and leave. Wheels

and undercarriages of vehicles should be washed before leaving the site.
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Operation and Maintenance

Inspection and maintenance of erosion and sediment control BMPs after construction has been completed is important to ensure

that the BMPs are operating properly and effectively. Some key operation and maintenance procedures include:

Prepare and adhere to a schedule of regular maintenance for temporary erosion and runoff control BMPs. Two

critical maintenance operations that must be performed regularly are cleaning out accumulated sediment and replacing

worn-out or deteriorated materials, such as silt fence fabrics, so that the effectiveness of the controls is maintained.

Maintenance can include dredging and reshaping sediment basins and revegetating the slopes of grassed swales.

Remove temporary BMPs from construction areas when they are no longer needed and replace them, where

appropriate, with permanent BMPs.

Schedule and periodically inspect and maintain permanent erosion and runoff controls. This should include a periodic

visual inspection of permanent BMPs during runoff conditions to ensure that the controls are operating properly. Clean,

repair, and replace permanent erosion and runoff control BMPs when necessary.

General Maintenance BMPs

Seeding with grass and fertilizing to promote strong growth provide long-term stabilization of exposed surfaces.

Disturbed areas can be seeded and fertilized during construction and after it is completed. Sufficient watering and

refertilizing 30 to 40 days after the seeds germinate help establish dense growth.

Seeding with grass and overlaying with mulch or mats is done to stabilize cleared or freshly seeded areas. Types of

mulches include organic materials, straw, wood chips, bark or other wood fibers, or decomposed granite and gravel. Mats

are made of natural or synthetic material and are used to temporarily or permanently stabilize soil.

Wildflower cover has been successfully used by many state and county highway departments to provide attractive

vegetation along roadways and erosion control. Careful consideration must be given to visibility, access, soil condition,

climate, and maintenance when choosing sites for wildflower cover.

Sodding with established grass blankets on prepared soil provides a quick vegetative cover to lessen erosion. Proper

watering and fertilizing are important to ensure the vitality of newly placed sod.

Permanent Control BMPs

Grassed swales are shallow, channeled grassed depressions through which runoff is conveyed. The grass in swales slows

the flow of runoff water, which allows sediment to settle out and water to infiltrate into the soil. Grassed swales can remove

small amounts of pollutants such as nutrients and heavy metals. Check dams (see below) can be added to grassed swales

to further reduce flow velocity and promote infiltration and pollutant removal.

Filter strips are wide strips of vegetation located to intercept overland sheet flows of runoff. They can remove organic

material, sediment, and heavy metals from runoff. Filter strips can consist of any type of dense vegetation from woods to

grass but they cannot effectively treat high-velocity flows. They are therefore best suited to low-density developments.

Terracing breaks a long slope into many flat surfaces where vegetation can become established. Small furrows are often

placed at the edge of each terraced step to prevent runoff from eroding the edge. Terracing reduces runoff velocity and

increases infiltration.

Check dams are small temporary dams made of rock, logs, brush, limbs, or another durable material, placed across a

swale or drainage ditch. By reducing the velocity of storm flows, sediment in runoff can settle out and erosion in the swale

or ditch is reduced.

Detention ponds or basins temporarily store runoff from a site and release it at a controlled rate to minimize downstream

flooding. Pollutant removal effectiveness is quite good for well-designed basins. Effectiveness is greatest for suspended

sediments (80 percent or more removal) and related pollutants such as heavy metals.

Infiltration trenches are shallow, three to eight feet deep (.91 to 2.44 m), excavated trenches that are backfilled with stone

to create underground reservoirs. Runoff is diverted into the trenches, from which it percolates into the subsoil. Properly

designed infiltration trenches effectively remove sediment from runoff and can remove some other runoff pollutants.

Infiltration basins are relatively large, open depressions produced by either natural site topography or excavation. When

runoff enters an infiltration basin, the water percolates through the bottom or the sides and the sediment is trapped in the

basin. The soil where an infiltration basin is built must be permeable enough to provide adequate infiltration. Some

pollutants other than sediment are also removed in infiltration basins.

Constructed wetlands are areas inundated by water for a sufficient time to support vegetation adaped for life in saturated

soil conditions. Wetlands effectively filter sediment, nutrients, and some heavy metals from runoff waters.

 

Table 1. Typical pollutants found in runoff from roads and highways.

Sources of Pollution in Highway Runoff
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Last updated on Wednesday, April 21, 2010.

Pollutant Source

Sedimentation Particulates Pavement wear, vehicles, the atmosphere and maintenance activities

Nutrients
Nitrogen &

phosphorus
Atmosphere and fertilizer application

Heavy Metals Lead Leaded gasoline from auto exhausts and tire wear

Zinc Tire wear, motor oil and grease

Iron
Auto body rust, steel highway structures such as bridges and guardrails, and moving

engine parts

Copper
Metal plating, bearing and brushing wear, moving engine parts, brake lining wear,

fungicides & insecticides

Cadmium Tire wear and insecticide application

Chromium Metal plating, moving engine parts and brake lining wear

Nickel
Diesel fuel and gasoline, lubricating oil, metal plating, bushing wear, brake lining

wear and asphalt paving

Manganese Moving engine parts

Cyanide Anti-caking compounds used to keep deicing salt granular

Sodium, calcium &

chloride
Deicing salts

Sulphates Roadway beds, fuel and deicing salts

Hydrocarbons Petroleum Spills, leaks, antifreeze and hydraulic fluids and asphalt surface leachate

Adapted from Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters
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Summary of the Results of the Investigation Regarding Gas Well Site 
Surface Water Impacts 

 
 In 2005, the Environmental Protection Agency awarded a grant to the City of Denton, 
Texas, to monitor and assess the impact of gas well drilling on stormwater runoff, and to provide, 
if necessary, regulatory and management strategies for these activities.  This unique study 
focused on three nearby gas well sites where pad construction and drilling were occurring.  
Runoff, primarily from the sites’ well pad areas, was monitored and analyzed, as were the 
contents of on-site drilling mud pits. 
 
 There is presently no regulatory oversight of oil and gas-related construction or 
operations under the National Pollutant Discharge Elimination System (NPDES) permit program, 
except in very limited circumstances. While NPDES stormwater regulations cover a large amount 
of the construction and industrial activity in the US, Congress mandated that oil and gas 
construction is specifically exempt from stormwater regulations in the Energy Policy Act of 2005 
(the act encourages oil and gas operators to voluntarily implement best management practices to 
minimize erosion and control sediment).  To help local governments decide whether drilling 
activities do, in fact, have impacts on their water resources, and how to minimize those impacts, 
the Agency awarded this research grant. 
 
 

Findings 
 
Gas well sites have the potential to produce sediment loads comparable to traditional 
construction sites. 
 

• Total suspended solids (TSS) and turbidity event mean concentrations (EMC = 
pollutant mass / runoff volume) at gas sites were significantly greater than at 
reference sites (the median TSS EMC at gas sites was 136 times greater than 
reference sites).  

 
• Compared to the median EMCs of storms sampled by Denton near one of their 

outfalls, the gas well site median EMC was 36 times greater.  
 

• Gas site TSS EMCs ranged from 394 to 9898 mg/l and annual sediment loadings 
ranged from  21.4 to 40.0 tonnes/hectare/year (tonne = 1000 Kg; hectare = 10,000 
square meters), and were comparable to previous studies of construction site 
sedimentation. 

 
Other pollutants in gas well runoff were found in high concentrations. 
 

• EMCs of total dissolved solids, conductivity, calcium, chlorides, hardness, alkalinity 
and pH were higher at gas well sites compared to reference sites, and differences 
were statistically significant for all parameters except conductivity.  

 
• Generally, the presence of metals was higher at gas well sites compared to reference 

sites and EMCs were statistically significantly greater for Fe, Mn and Ni. 
 

• Overall, the concentrations of metals tend to be higher at gas well sites compared to 
both nearby reference sites and as measured in runoff from local mixed-use 
watersheds (EMCs were statistically significantly greater for Fe, Mn and Ni). 

 
• Total petroleum hydrocarbons (TPH) were not detected in any of the samples 

collected at gas well sites or reference sites. 



 
Conclusions based on runoff sampling results. 
 

• Gas well sites have the potential to negatively impact surface waters due to increased 
sedimentation rates and an increase in the presence of metals in stormwater runoff.  

 
• Pad sites also have the potential to produce other contaminants associated with 

equipment and general site operations. 
 

• Gas wells do not appear to result in high concentrations of petroleum hydrocarbons in 
runoff, but accidental spills and leaks are still a potential source of impact. 

 
Runoff monitoring from gas well sites can be difficult. 
 

• Requires complex equipment to do the volume-based sampling needed.  
 

• Municipal inspections by trained individuals are important. 
 

• In most cases, sediment impacts are visually apparent.  
 
States or local governments should consider regulating sediment and associated 
pollutants in stormwater runoff. 
 

• Recommended approach:  develop regulations similar to current NDPES 
requirements for construction sites. 

 
• Requirement options:  stormwater pollution prevention plans, erosion and sediment 

control BMPs, provisions for containing spills and leaks, procedures for site 
inspections and enforcement of control measures, sanctions to ensure compliance. 

 
• Require installation of berms around the down slope portion of gas well pad sites 

(regular compost can be used but newer, better technologies such as compost 
“socks” offer more stability, durability and ease of installation). 

 
Models and other predictive tools can help with gas site management decisions. 
 

• The Water Erosion Prediction Project (WEPP) and the Revised Universal Soil Loss 
Equation (RUSLE 2.0) can be used to model runoff and sediment yields from gas well 
sites, and to evaluate sediment impacts and control options  

 
• Modeling indicated that using both erosion and sediment controls at sites tended to 

give the best combination of protection and cost, but the optimum combination is 
dependent on soil type and slope. 

 
• Modeling showed that using BMPs reduced sediment from 52% to 93%.   

 
• Generally, mulching and erosion control blankets produced the best results; however, 

in most cases, silt fences or filter strips were shown to be less expensive and still 
effective.  

 
• The approach used can be applied to complex or simple slopes, can evaluate a wide 

variety of BMPs, and can be easily customized for specific site characteristics or 
geographical regions. 

 
 



Regulating gas well drilling and production operations is needed, but can be complex. 
 

• In addition to erosion and sediment control requirements, institute regulations for site 
locations and tree preservation. 

 
• Requirements are needed for proper site management, equipment maintenance, and 

hazardous materials management and containment. 
 

• Subchapter 22 of the Denton Development Code (www.cityofdenton.com) has 
information municipalities can use to establish gas well regulations.  

 
• Regular monitoring of receiving waters using specific conductance (conductivity) can, 

under the right circumstances, offer a relatively inexpensive and rapid method for 
detecting contaminant discharges and tracing these discharges back to the well site 
source. 

 
Regulating site activities (i.e., site management).  
. 

• Place drip pans or oil absorbing materials underneath all tanks, containers and other 
equipment with a potential to leak.  

 
• Store chemical materials on pallets or other devices to raise containers off the 

ground, and shelter the materials from stormwater and wind. 
 

• Depending on the type and quantity of materials, use secondary containment and 
other similar strategies.  

 
• Institute a hazardous materials management plan, including adequate labeling and 

containment, and having material safety data sheets on hand.  
 

• Remediate as quickly and safely as possible any accidental spills, leaks or discharges 
of materials. 

 
Regulating well drilling locations. 
 

• Typically, consists of site “setback” requirements from residential structures and 
places of assemblage (e.g., schools, churches).  

 
• The proximity to surface water conveyances is an important consideration for 

minimizing water impacts, i.e., flat, heavily vegetated areas distant from surface 
waters are usually less of a concern than those areas close to waters that have 
highly erodible soils, steeper slopes and little vegetation. 

 
• In floodplains or other environmentally sensitive areas, Denton requires a Watershed 

Protection Permit (WPP), which contains extra environmental regulations plus a fee to 
cover site assessments, additional regulatory oversight, and water quality testing. 

 
• Denton’s WPP requirements highlights:   

 
- Must take a tree survey of the site and effect a 1:1 replacement for trees removed 

from the site.  
 

- Storage tanks and separation facilities allowed only if they are at least 18 in above 
the established base flood elevation, plus an extra depth for encroachment to the 
limits of the floodway  



 
- Must show via an engineering study that the proposed activity will have no 

adverse impact on the carrying capacity of the adjacent waterway, and will not 
cause any increase in the elevations established for the floodplain. 

 
Regulating tree preservation (Denton’s program). 
 

• All construction activities associated with gas wells, roads, pipelines, etc., must be 
considered. 

 
• In non-WDD areas, must mitigate at a rate of 25% for all trees removed from the 

property in the form of payments to Denton’s tree fund (not on-site planting). 
 

• Removal of trees in WDD areas may cause a loss of critical habitat and harm waters, 
thus the 1:1 replanting requirement (or a very high payment into tree fund). 

 
Well drilling mud pits merit attention and management.  
 

• Mud pits exceeded the regulatory standard for total petroleum hydrocarbons (TPH) of 
15 mg/L in approximately 46% of samples (there were also a few instances of very 
high concentrations, with a max of 25,590 mg/l).  

 
• Based on the diesel and hydraulic equipment used at gas well sites, and the type of 

hydrocarbons found, contamination was likely due at least in part to such things as 
maintenance activities, fuel / hydraulic fluid leaks and spills, or similar sources.  

 
• To a lesser extent, this also applies to fracture water pits. 

 
• Municipalities may want to consider sampling and setting standards for pits, but mud 

pit contents are complex and appeared not amenable to analyses via rapid field-
based methods or rapid laboratory methods. 

 
• Although a regular monitoring program coupled with associated regulatory standards 

may be the best way to minimize the pollution potential for these pits, municipalities 
may not have the staff, resources or expertise to implement such a program.  

 
Regulating mud pits. 
 

• Enforceable standards for pit contents are not generally viable; instead, consider pit 
design standards that minimize the chances of releases. 

 
• Restrict pits to areas with relatively flat slopes and design them to not capture much 

stormwater so the pits do not overflow. 
 

• Use pit liners. 
 

• Use freshwater-based muds only. 
 

• Maintain a minimum freeboard distance between the elevation of the pit contents and 
the elevation of the top of the mud pit dam.  

 
• Remove mud pits as soon as possible after drilling.  

 
• Eliminate open mud pits altogether (e.g., use closed loop drilling). 

 



Placement of drip pans or oil absorbing materials underneath all tanks, containers and other 
equipment with a potential to leak.  
 
Safely store chemical materials on pallets or other devices to raise containers off the ground and, 
and sheltering them from stormwater and weather elements. 
 
Depending on the type and quantity of materials, secondary containment and other similar 
strategies may be appropriate.  
 
Institute a hazardous materials management plan including adequate labeling and containment, 
and have material safety data sheets available.  
 
Remediate as quickly and safely as possible any accidental spills, leaks or discharges of 
materials. 
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