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        January 10, 2012 

 

Attn: dSGEIS Comments 

NYS Department of Environmental Conservation 

625 Broadway 

Albany, NY 12233-6510. 

 

RE: Aquifer & Karst Protection Considerations in Schoharie and Other New York State 

Counties (Comments on the NYS High-Volume Hydraulic Fracturing 2011 revised 

draft SGEIS) 

 

To whom it may concern:    

 

Executive Summary 

 

This report is provided on behalf of the Schoharie Valley Watch.  It entails important geologic, 

hydrologic and hydrogeologic considerations that have not been adequately, and often at all, 

addressed in the revised draft SGEIS.  After review of the NYS High-Volume Hydraulic 

Fracturing 2011 revised draft SGEIS we find that many significant and substantive issues have 

not been addressed.  These issues are addressed both within the body of this report and within all 

the HydroQuest documents and figures hereby fully incorporated by reference that are provided 

at the document web link: http://hydroquest.com/Hydrofracking/.  We concur with Congressman 

Hincheyôs determination that shale gas drilling has been proliferating rapidly across the country 

and, unfortunately, too many states have not taken the necessary steps to protect our 

communities, water resources, air quality, and public health.  Furthermore, we agree with him 

that New York must not follow this path, and we urge NYSDEC to withdraw the revised draft 

SGEIS and restart the process to ensure that the end product fully addresses the scope of the 

challenges hydraulic fracturing presents.  

 

All of the issues addressed in this report need to be addressed in newly revised SGEIS 

regulations which, once complete, should undergo full public review and comment.  It is 

important to point out that while these issues are raised using Schoharie County as an example, 

they apply broadly throughout New York State.  A number of these key issues are highlighted in 

numbered bullet form below: 

 

1.0) Tracers must be required.  The costly burden of legal, chemical, and hydrogeologic 

proof incumbent upon adversely impacted homeowners is onerous and overwhelming.  

This situation must be remedied BEFORE any additional gas drilling is permitted in 

NYS.  This can easily be done by simply requiring the use of gas company tracers in all 

fluids.  Non-naturally occurring tracers must be added to all gas field drilling and 

hydraulic fracturing fluids so that contaminant excursions can reliably and immediately 

http://hydroquest.com/Hydrofracking/
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be assigned to gas companies, or not, without extensive cost and litigation to 

homeowners.  This measure will afford homeowners the environmental protection the 

NYSDEC is charged with providing and will provide assurance of rapid connection to 

alternate water supplies by gas companies should their actions result in groundwater 

contamination.  There is absolutely no reason to not fully institute this mandatory 

regulation immediately.  Tracer selection, concentrations and required detection limits 

should be determined by an independent panel of tracer experts.  Failure to adopt this 

recommended regulation essentially leaves adversely impacted homeowners with no 

financially viable and time-effective recourse and, thus, should provide scientific and 

legal cause to discard the revised draft SGEIS entirely;   

 

2.0) Permanent replacement water supplies must be mandated.  NYS gas drilling 

regulations need to explicitly require gas companies that have adversely impacted 

homeowner groundwater supplies to develop permanent, alternate, water supplies by 

establishing and maintaining new water sources or extending existing water lines.  

Because groundwater flow rates are often slow and the multitude of toxic and 

carcinogenic chemicals used by gas companies, many of which are not known and not 

tested for, individual homeowner filters should NOT be accepted as ñreplacedò or 

ñrestoredò water supplies. Aquifer purchase via homeowner buyouts, non-disclosure 

agreements, or other means of not replacing contaminated water supplies (i.e., the water 

resources of New York State) must be explicitly not allowed under revised regulations.  

Failure to not incorporate such legally-binding language in revised regulations should 

provide legal cause to discard the revised draft SGEIS entirely;   

    

3.0) No gas wells should be permitted with existing low durability sealant materials.  The 

draft regulations should be revised to require the use of well sealant materials that have a 

documented durability in line with the reasonably anticipated life of aquifers, a time 

period on the order of one million years.  Existing sealant materials (i.e., cement and 

steel), under the best of conditions, may maintain their integrity for less than 100 years, 

often far less.  The concept of using multiple cement and casing barriers to ñprotectò 

freshwater aquifers fails to acknowledge that the well-documented failure mechanisms of 

cement sheaths and casing material will occur regardless of the number of barriers 

subject to similar failure mechanisms.  Failure of the SGEIS to address this KEY flaw in 

gas field technology and the ensuing certain contamination of NYS aquifers should 

provide legal cause to discard the revised draft SGEIS entirely;  

 

 4.0) Long-term cement sheath integrity from repeated seismic events must be evaluated.  
The draft regulations should be revised to include a more rigorous assessment of potential 

loss of integrity of gas well cement sheath sealant material as a result of ground shaking 

associated with earthquakes.  Cracking of cement sheaths may open upward contaminant 

transport pathways within wellbores to overlying freshwater aquifers.  At a minimum, 

seismic risk assessments should examine seismic risk over a 10,000 year period.  Data 

and ten seismic probability analyses presented in this report indicate that risk of cracking 

and failure of cement sheaths due to seismic activities is great and should provide 

scientific justification to not permit gas wells in seismically active portions of New York 

State; 



 3 

5.0) All New York State Aquifers should be Afforded Equal Protection.  The revised draft 

SGEIS gas drilling regulations seek to provide rationale for providing greater protection 

for NYC and Syracuse watersheds, as well as for high-yielding primary aquifers.  The 

extra protection sought for the New York City watershed, for example, appears misplaced 

because the water supply system has great built in redundancy in the form of multiple 

reservoir back-ups and does not directly tap groundwater wells typically used by many 

homeowners outside NYCôs watershed areas.  Because homeowners outside of NYC and 

Syracuse have NO backup or alternate water supply options available, they should be 

given greater protection priority.  If NYSDEC truly believes gas drilling poses no 

significant risk to water supplies this hierarchy protection priority should be reversed.  

Furthermore, the greater groundwater protection sought for primary aquifers vs. other 

portions of watersheds fails to adequately take into account the simple hydrogeologic fact 

that the surrounding watershed areas up-gradient of primary aquifers all drain down-

gradient to these primary aquifers.  Thus, the draft regulations only forestall and redirect 

natural groundwater flow, and any gas field contaminant flow, to primary aquifers from 

outside their mapped boundaries into them vs. directly from within their boundary areas.  

Other high-yielding aquifers (e.g., principal aquifers) are afforded less stringent 

additional protection (e.g., p. 21 SGEIS).  Simply put, if gas drilling methods are indeed 

safe ï ALL New York State watersheds and aquifers should be treated equally.  The draft 

regulations should be revised to reflect the no risk scenarios claimed in the SGEIS and, as 

such, afford no New York State watershed or aquifer area anything other than equal 

regulatory protection; 

 

6.0) Gas drilling in karst terrain s should be banned due to high environmental risk.  The 

SGEIS does not address gas drilling in karst terrains and the negative impacts to 

tourism and the regional economy.  The draft regulations fail to address caves, solution 

conduits, and karst terrains and their extreme vulnerability to contamination, as well as 

the environmental risk to cave fauna, including the endangered Indiana bat that is 

protected under the Endangered Species Act.  Karst terrains should be exempted from all 

gas drilling activities.  This serious omission needs to be corrected.  Once revised, a 

newly revised SGEIS should be reissued for full public review and comment; 

 

7.0) Gas drilling should not occur within 500-year floodplains.  The draft regulations 

should be amended to preclude permitting any gas wells within the 500-year floodplain 

of rivers and other waterways.  The flood return analysis provided in this report for the 

Schoharie Creek demonstrates that 500-year floods (like that associated with Hurricane 

Irene) may well occur again in the future, possibly the near future.  Thus, taking the risk 

of dispersing hundreds of toxic gas field contaminants over expansive floodplains, yards, 

playgrounds, etc. and into New York Stateôs waterways is not wise.  The SGEIS should 

be revised to include 500-year floodplain maps where gas wells will not be permitted;   

 

8.0) Long-term contamination of high-yielding valley bottom aquifers must be 

addressed.  The draft regulations do not take into account slow groundwater and 

contaminant flow rates.  Hydrogeologically, contaminant excursions from far up-gradient 

watershed regions will eventually degrade high-yielding valley bottom aquifers.  There is 

a reasonably foreseeable risk, based on credible scientific evidence, that contaminant 
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excursions at any watershed location will ultimately increase the toxic contaminant load 

incident to significant aquifers (i.e., primary, principal and other high-yielding 

unconfined aquifers).  Potentially chronic low-level exposure to gas field chemicals 

should be addressed in a newly revised SGEIS, with input from toxicologists;  

 

9.0) Gas well setback distances need to be based on empirical data, not scientifically 

unsupported numbers.  Setback distances provided in the SGEIS lack any scientifically 

based support.  The SGEIS needs to be revised to provide rigorous, scientific, rationale 

for all setback distances provided.  This report provides scientific justification for a 

minimum setback distance of 2,100 feet from waterways, wetlands, and wells.  Until 

additional empirical data is provided for lower setback distances, there is no basis to use 

lower setback distance values.  The 500-foot setback distance suggested from private 

wells in the SGEIS, for example, should be discarded as it is well within documented 

fracture lengths.  Rigorous scientific justification of setback distances must be provided; 

 

10.0) Hydraulic fracking fluids should be designated as point source discharges to 

aquifers.  Chemical additives in drilling mud and hydrofracking fluid that are forced into 

geologic formations via gas wells are NOT, but should be, officially designated as point 

source discharges.  Some of these chemicals will migrate into freshwater aquifers, 

homeowner water supplies and surface waters;   

 

11.0) Gas wells must be plugged throughout the entire wellbore.  All abandoned, 

unplugged, poorly-plugged, and soon to be plugged wells must be required to be plugged 

throughout the entire wellbore from the ground surface to the lowest production zone.  

Anything less than this is irresponsible and will result in contamination of freshwater 

aquifers even faster than the short time required for well sealant failure to occur;   

 

12.0) Existing maximum contaminant levels (MCLs) are not sufficient  and must be 

amended to reflect all gas field contaminants.  The original MCLs for drinking water 

were not formulated with consideration given to massive underground injection of 

millions of gallons of toxic chemicals throughout most of New York State.  Therefore 

adequate drinking water protection cannot be assumed based solely on dated and limited 

MCLs.  The gas drilling regulations in New York State should not be contemplated as 

complete until such time as toxicologists have fully reviewed all gas field chemicals and 

worked with State Health Department experts to revise and upgrade MCL drinking water 

standards; and   

 

13.0 Preliminary gas well hydrologic/aquifer testing should be mandated.  The revised 

draft SGEIS regulations should require preliminary pump testing to confirm that NO 

direct hydraulic connection is present along fracture pathways between planned gas wells 

and homeowner wells within a radial distance of at least 2,100 feet.  A test procedure is 

recommended here to reduce rapid homeowner well contamination when gas well sealant 

materials fail.  This readily adopted procedure should be incorporated into revised 

regulations.  
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Many of the topics and issues touched on briefly here in this comment report are detailed at 

length in a number of documents, fact sheets, testimony, legal documents and graphics that may 

be viewed and downloaded at: http://hydroquest.com/Hydrofracking/.  All  this material and the 

detailed issues and supporting documentation present on this web page are hereby incorporated 

by reference into this report.  The SGEIS should be revised to fully address all the assorted 

expert fracking related topic areas in these expert reports (e.g., life of aquifers, sealant durability, 

aquifer risk, seismic risk).  Further discussion of the key issues put forth above follows: 

 

 

1.0 Tracer Use should be Mandated Immediately 

 

Schoharie County and other New York State residents who believe their groundwater has been 

adversely impacted from gas well contaminants will be faced with an extremely difficult, 

expensive, and time consuming effort if they hope to prove gas company responsibility.  This has 

been shown to be true elsewhere.  The revised draft SGEIS regulations do NOT address this 

critical issue that WILL  occur.  This is a daunting effort requiring expensive chemical testing, 

experts in hydrology, chemistry, toxicology, lawyers and others.  If this isnôt enough to deter 

homeowner attempts to get clean, potable, water they may well have to contend with efforts of 

gas companies to discredit them and face countless arguments that they themselves are 

responsible for contaminants detected in their well water.  And, at the end of the day, should 

adversely impacted homeowners prevail in court, there is no way to restore contaminated aquifer 

water that will almost certainly contain low level contaminants that vary in concentration 

through time.  Toxicologists are concerned about chronic exposure to multiple known, as well as 

unknown and untested contaminants.   

 

In recognition of this and as an act of good faith on the part of NYSDEC regulators, 

consideration should be given to requiring tracer use now in all new gas company drilling.  

Tracer selection should be conducted by an independent group of tracer experts, with careful 

consideration of tracers that cannot be claimed to be of homeowner origin and of concentrations 

that allow for natural dilution and extremely low-level detection.  McDaniel et al. (2007 and 

2009), for example, provide discussion of non-radioactive and radioactive tracers that have been 

successfully used for assessing fracture geometry.  Whether radioactive or other tracers are 

ultimately selected, it is clear that the technology exists and can be modified appropriately.       

 

The revised draft SGEIS gas drilling regulations do not address and do not require gas 

companies to use company-specific tracers in their frack and drilling fluids (at concentrations 

that allow appropriately for dilution by fracking/drilling fluids and groundwater).  As a result, 

adversely impacted homeowners and State regulators have no quick and definitive means of 

ascertaining whether the gas industry is responsible for contaminant excursions (see HydroQuest 

DRBC Draft Regulation Comment Report 4-09-11, pages 9, 38-39).  A most unfortunate impact 

of this is the pitting of former neighbors and friends against each other, as some side with gas 

companies, some accept buyouts, and others advance litigation.  Communities are being 

systematically destroyed.  The addition of company specific tracers is cheap compared to well 

development and production costs.  Tracer additions would provide a much needed checks and 

http://hydroquest.com/Hydrofracking/
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balance type approach to claims of gas company excursions.  On the one hand, tracers would 

readily allow gas companies to show they are not behind gas field contaminant issues that are not 

of their making, while on the other hand it would remove the onus of proof from homeowners 

actually adversely impacted.  Importantly, there  is no reason whatsoever that ALL future 

gas well work should not require tracer additions and monitoring effectively immediately, 

even before gas drilling regulations are promulgated.    
 

Gas and oil drilling in New York State should not be permitted at all without the addition 

of company specific tracers in all drilling and fracking fluids.  There is NO reason 

whatsoever to not require non-naturally occurring tracer additions to ALL gas company 

fluids used downhole.  Failure to modify the draft SGEIS regulations to require gas 

company tracer additions should be just scientific and legal cause to retract the entire 

SGEIS and ban gas drilling throughout New York State and elsewhere.  It is imperative 

that there is a valid means to readily identify responsible parties, should this be needed.   
 

 

1.1 Contaminant Transport Pathways which Tracers may help Identify 
 

The schematic figure below illustrates assorted contaminant transport pathways available in gas 

fields that may bring natural gas and other contaminants in contact with New York Stateôs 

freshwater aquifers.  Statements have been made that conclude that methane contamination is 

naturally occurring in assorted homeowner wells tested and that it originates from gas-rich shales 

stratigraphically higher than the Marcellus.  The Dec. 5, 2011 paper by Molofsky, Connor, and 

Farhat (GSI Environmental Inc.) and Wylie, Jr. and Wagner (Cabot Oil & Gas Corp.) that asserts 

that natural gas in homeowner wells is generally thermogenic, ubiquitous, and from shallow gas-

rich geologic formations must be carefully addressed.  Even if the analysis provided is correct, it 

is highly likely that failed gas well boreholes and cement sheaths provide vertical vectors for the 

release of shallow gases to fractured bedrock aquifers and homeowner wells that were often not 

present prior to gas well construction.  In essence, failed borehole sealants almost certainly serve 

to integrate and interconnect gas-rich fractures with fracture sets present in freshwater aquifers.  

Jacobiôs mapping of fractures using soil gas analyses provides conclusive evidence that pre-

existing fracture gas pathways are available.  A newly revised SGEIS should address the routes 

and evidence for the interconnection of boreholes and fractures to homeowner wells, ponds, 

streams, rivers and the land surface as illustrated below:      
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1.2 Additional Tracer and Flow Path Discussion 

 

Tracer addition to all drilling and frack related fluids will provide a means to document many of 

the numerous contaminant transport pathways illustrated above.  After gas exploitation ceases 

(or where an inward hydraulic gradient is no longer maintained when pumping is conducted) the 

potential for upward and outward contaminant transport significantly increases.  Poor or failing 

production well construction (e.g., poor grouting, cement cracking, corroded casing) may 

provide vertical pathways for contaminant excursions from deep shale beds upward into 

freshwater aquifers.  While these cement failure mechanisms have been thoroughly documented, 

increased well construction will also increase the number of failed wells and resultant 

contaminant migration.  Furthermore, sloppy frack fluid mixing and operations at well sites has 
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undoubtedly contaminated freshwater aquifers, with contaminant plumes moving toward 

homeowner wells and streams.  This has not been adequately investigated and almost certainly 

has occurred where numerous gas wells are constructed elevationally higher than homeowner 

wells.  Gas field contaminant excursions (whether above or below ground), like other 

contaminant sites, are not being treated as outwardly expanding contaminant plumes that warrant 

expensive, full-scale, hydrogeologic characterization, groundwater clean-up, and remedial 

action.  Hydrogeologically, this is short-sighted and virtually guarantees degradation of both 

surface and groundwater resources.  The draft regulations need to be modified to reflect 

characterization and cleanup of all the toxic chemicals present and moving within the 

groundwater environment.  

 

The revised draft SGEIS regulations do not adequately address subsurface geologic and 

hydrogeologic factors that control groundwater flow and contaminant movement.  As such, the 

regulations do NOT recognize that contaminant dispersal to down gradient water resources may 

be very slow along some vectors (e.g., bedding planes in homogeneous bedrock) and may be 

very rapid along others (joints and faults).  As a result, seemingly distant down valley receptors 

(e.g., river valley aquifers and streams) toward which frack fluids migrate may not be adversely 

impacted for many decades or longer, while homeowner wells hydraulically connected to the 

same fracture set as gas wells may be adversely impacted in hours, days or longer with varying 

chemical concentrations.  For these reasons, it is not prudent based on short-term testing of 

homeowner water quality, especially testing that is not inclusive of all of the many toxic 

hydrofracking chemicals, to declare that water previously shown to have contaminants near or 

above MCL limits as being potable.  In a fracture flow situation, rapid fluid transmission along 

bedrock fractures may greatly exceed slower natural flow conditions as a result of homeowner 

water pumping (i.e., which artificially increases the hydraulic gradient), episodic increases to 

pressure from hydrofracking, and deep pressures released upward via fractures and failed cement 

sheaths.  These vectors of contaminant transport help explain the transport of both frack 

chemicals and deep naturally-occurring contaminants, including upward migration of highly 

saline waters.  Vast groundwater monitoring networks would be required to adequately 

characterize both slow and fast-moving contaminants as they degrade freshwater resources 

throughout the New York State.  If an elaborate basin-wide well monitoring network were to be 

required in the gas drilling regulations, it would be too late and impossible to clean-up and 

restore groundwater resources as the magnitude of contamination was realized through time.  In 

this respect, the lack of solid science behind the regulations underscores the water quality risk to 

current and future water users.  The failure of the draft regulations to comprehensively address 

the hydrogeologic flow dynamics operating throughout the gas fields of New York State, as 

related to short and long-term contaminant risk, provides justification for a full y revised 

environmental impact statement.  Again, requiring tracer additions to all drilling and fracking 

fluids would greatly improve our ability to document contaminant transport pathways. 

 

 

1.2 Provision for Shut Down of Well Field Operations and Tracers  

 

The draft regulations do not provide thresholds or a rigorous means to force the immediate shut 

down of ALL gas field well operations when homeowner wells are being actively impacted, 

inclusive of stopping ongoing gas exploitation in active well fields with existing contaminant 
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problems.  The draft regulations do NOT have adequate recognition of hydrogeologic pathways 

and obvious signs of open groundwater and fracture flow paths that may signal ongoing 

UNCONTROLLED contaminant excursions from gas wells to homeowner wells and surface 

water.   Examples may include the presence of soapy surfactant-appearing chemicals in 

homeowner wells, prolonged discoloration of formerly clear water, notable changes in water 

quality before and after gas well construction, notable change in the ionic concentration of 

groundwater compared to pre-gas well conditions, variable or fluctuating concentrations of 

chemicals at levels significantly above background, notable changes in the smell of groundwater 

before and after gas well construction, elevated/increased methane concentrations at homeowner 

wellheads, notable changes in well water levels before and after gas well construction, 

documented new medical problems, and natural gas bubbling in waterways, water bodies, 

reservoirs, wetlands, and springs.  Failure to recognize such obvious signs of compromised 

hydrogeologic settings is likely to result erroneous determinations that groundwater is safe to 

drink, thus potentially placing the health and safety of homeowners in great jeopardy.  In 

situations such as this, the burden of proving innocence should be shouldered by the gas 

companies, not by potentially adversely impacted homeowners.  The regulations must be 

amended to protect the health and safety of homeowners without requiring them to conduct the 

expensive chemical testing required by experts and lawyers.  It is for this reason that tracer 

addition to all gas company fluids must be mandated.  In addition, regular testing of homeowner 

wells, springs, and other hydrologic features that may become adversely impacted should also be 

mandated by NYSDEC gas drilling regulations. 

 

 

2.0) NYS Gas Drilling Regulations Must Preclude Aquifer Purchase 

The revised draft SGEIS does not address the actual in-the-field dynamics that are occurring and 

ongoing between adversely impacted homeowners, gas company representatives, attorneys, and 

regulators.  The expensive and daunting process briefly discussed above sometimes ends in gas 

company buyouts of homeowners, the signing of non-disclosure agreements, settlements, or 

homeowner failure to obtain any remedy.  While such agreements may be in the best interest of 

adversely impacted homeowners, these ñsolutionsò do not take into account the hydrogeologic 

fact that groundwater, and any contaminants in it, flow down gradient beyond homeowner 

property boundaries. 

 

2.1 Permanent Replacement Water Supplies must be Mandated 
 

The revised draft SGEIS regulations do NOT have legal provision requiring gas companies to 

completely restore the hydrogeologic integrity of freshwater groundwater flow systems to pre-

existing conditions before drilling commenced.  Instead, as has recently occurred in Dimock, PA, 

regulators have signed off on ñwhole-house gas mitigation devicesò that leave affected 

households questionable filters and high vent pipes discharging methane from their wells into the 

air they breathe.  This ñband-aideò approach to aquifer restoration, home valuation, and quality 

of life is simply redirecting the problem and does nothing to correct the problem resulting from 

breached confining beds, uncontrolled escaping gas, and contaminant excursions.  Regulations 

that might be construed to assert that such band-aide measures have sufficiently corrected 




