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Chenango, Otsego, Delaware, Madison Regional Natural Gas Collaborative
February 24, 2011 @ 2:00 p.m.

Chenango County Office Building- Board of Supervisors Chambers

Attendees:

Ross Iannello Karen Nowak Todd Dreyer Kristina Turechek Ken Smith John Salka
Shane Butler Bradd Vickers Steve Perrin Rick Schlag Dick Downey Melissa deCordova

Rena Doing Scott Ives Steve Keyes Jim Bays Steven Sinniger Tom Evans
Steve Palmatier Katherine Dawson Kenneth Fogarty Pete Flanagan Erin Heaton Clif Tamsett
Jackie Mineo Drew Piaschyk Isaiah Sutton Marie Lusins-McLachlan Donna Jones

Ms. Jones welcomed everyone to the Regional Natural Gas meeting at 2:10 p.m.
Mr. Palmatier read a copy of the “Regional Natural Gas Meeting Guidelines” prepared to maintain order at the meetings. After
discussion Mr. Palmatier asked for introductions around the room.

Old Business:
Mr. Palmatier addressed questions remaining from the January 20, 2011 Regional meeting.

Mr. Keyes, Norse Energy provided information on the following:
 There is approximately 40 miles of pipeline in Chenango County.
 The question relating to installation of pipeline in 2009 adjacent to a swampy area along Cole Rd., Town of Smyrna.

The location and design for the pipeline was prepared by an Environmental engineer following NYSDEC guidelines.
The line was placed south of a pond and north of the swamp to limit any environmental disturbance in the area.

Presentation:
Mr. Palmatier introduced the guest speaker: Russell Urban-Mead, Sr. Hydrologist with “The Chazen Companies” speaking on
“Groundwater Resources & High Volume Hydrofracturing”. The power point presentation may be seen on Chenango County website
at: (http://www.co.chenango.ny.us/planning/Chazen-Companies-February-hydrogeology-Nat-Gas-Collaborative-mtg.pdf) link Natural
Gas; Four County Regional meeting.
Mr. Urban-Mead stated he works with Towns and Counties on various projects out of “The Chazen Companies” Poughkeepsie, NY
office. He focuses on the science of hydrogeologic issues of water no pro/con on natural gas exploration. Copies of some of his
reports are hosted for review at http://www.russellurban-mead.com/work.htm

Comments in conjunction with the power point presentation:
 Basic overview of groundwater activity: water migrates towards outfalls, which you can think of as “exits”, which are usually

streams or river. Groundwater is always moving. The movement is influenced by porosity & gradient (pressure). Porosity
(fractured in bedrock or grain openings in sediments) hinders or facilitates flow. Gradients are critical because, for example,
if there is no gradient, there is no groundwater flow even if porosity is high. Water follows the easiest paths, flowing toward
streams through shallow porous sediments, and migrating through deeper paths if shallow paths are already saturated or if
lower porosity rock is found in deeper horizons.

 Precipitation falling in recharge areas may take months or years to reach a discharge area, such as a riparian wetland, stream
or river. A wetland is an area where the water table and the land surface are at or very near the same elevation.

 Fresh groundwater typically cycles through the upper 200-700 feet of the earth’s geology. Most groundwater in the region
flows primarily through the top 200 feet, according to some available USGS study data.

 Chenango County averages 37 to 40 inches per year of precipitation. As a rough rule: 50% of this evaporates and is
transpired upward by plants and re-feeds the clouds; 25% enters streams flows overland as run-off, and; 25% infiltrates and
flows as “underground runoff” to streams. Infiltration rates (recharge rates) differ somewhat on the basis of soils at the land
surface (average infiltration rates are often in the range of 4 inches/year for clay topsoil, 10 inches/year for silty soil, and up
to 18 inches/year of infiltration where sand and gravel are present at the ground surface. Using an average of these numbers,
every acre of land recharges approximately ¼ million gallons of water per average year.

 At rural properties, 80-90% of water pumped by the site domestic well ends up flowing to the individual wastewater systems
(septic system) and is therefore returned/discharging back into the environment. Basically, the water is borrowed and
returned as partially treated wastewater, relying on waste decomposition and dilution of the wastewater in the aquifer to bring
the water quality back to a potable standard.

 Ground water boundaries: Groundwater flows from higher elevation areas to lower elevation discharge areas. That means
that groundwater regions are defined by “divides” very similar to surface water/watershed divides. Locations for the ground
water divides are mostly pretty much in the same locations. When addressing groundwater budget issues, Hydrogeologists
consider the locations of watershed divides when estimating groundwater recharge areas.
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 Deeper fractures are very compressed, so often they do not convey much water or gas. Regardless of the porosity of
fractures, remember that groundwater flow must also have a pressure gradient if it is to flow. Groundwater flow is driven as
much by gradients as porosity. Example: a regional sand and gravel aquifer may be uniformly porous, but the plume from a
gasoline spill only goes where the gradient (flow) takes the groundwater through this aquifer. The point is: fractures can
exist, but contamination will only follow that fracture if there is a persistent gradient.

 Water quality considerations: Water quality varies naturally in aquifers. Water is a universal solvent which picks up the
geologic characteristics of the formation it occupies. It can pick up dissolved iron, manganese, and a host of other
compounds. Water quality varies country to country; formation by formation, and even season by season, depending on how
long groundwater flows through a formation, which horizon it follows and other factors. The point is: natural groundwater
can contain a host of dissolved compounds, sometimes in concentrations exceeding health department potable standards.

 Traditional industrial/commercial contaminant sources are well known, and often relate to past industry practices, spills,
manufacturing, gas stations, dry cleaners, etc. Change in regulations since the 1970s have significantly reduced the
prevalence of groundwater contamination from these sources. Non-point contaminants, like road salt deicers, septic system
constituents, and nutrients are now becoming more notable in water samples since the historic “industrial” contaminant
concentrations are decreasing.

 Chazen has been involved in many Regional Ground Water monitoring programs. Chazen has also recommended density
limits for septic systems, to preserve groundwater quality. During dry periods, sampling indicates that wells can contain
more ecoli bacteria if they are situated near septic fields.

 Small parcels (<2½ to3 acres) often do not have adequate soils and on-site recharge to both supply a domestic well and
adequately dilute nitrate and other contaminants discharged to the environment from a site septic system. Smaller parcels
adjacent to roadways may also experience increased sodium and chloride levels from road salts.

 Chazen has helped develop an aquifer protection zoning ordinance, with two versions available – this model may be useful
for inter-municipal agreements. The reports are available on the website link above and the model ordinance and septic
density study is available here: (http://www.co.dutchess.ny.us/CountyGov/Departments/Planning/planonit05062010.pdf)

 Mr. Urban-Mead also provided a brief update on USEPA’s proposed hydrofracturing study plan. First phase study results
and intended to be released in 2012. The study intends to focus on potential threats to drinking water during all phases of
natural gas hydrofracturing activity, such as: water acquisition; chemical mixing; hydraulic fracturing, and; flow
back/produced water management & treatment.

 The study will focus on analysis of existing case-study locations and will also closely follow several new projects. The
regional scope of the study ensures that the results will be reflective of many different geologic settings. At least two of the
study sites included in the USEPA study plan are in New York State.

 Mr. Urban-Mead offered some thoughts on Monitoring appropriate for natural gas hydrofracturing sites:
 Risk management practices should be used here. It is important to measure carefully for feedback, collect best

possible data, and then adjust. Things will not necessarily always go perfectly, but a monitoring program should be
designed to identify problems so they can be addressed quickly.

 Active discussion and flexibility in adjusting monitoring is very important
 The further away the monitoring is from where a spill occurs, the harder it is to distinguish from other contaminant

sources and the longer the spill has had time to expand. Some key parameters are worth monitoring regionally –
perhaps TDS (Total Dissolved Solids) and Barium, etc.

 Consider using a neighborhood watch concept. If the public is trained to be alert to Legal/Good behavior and
problematic behavior the public can be calmer about routine activity and more accurately identify problematic
activity.

 Surface water impacts dilute quickly so although problems to surface water may appear grave, they often end up
with impacts below standard very quickly and are hard to track to a source because they are already dilute and far
from the spill site.

 Groundwater contamination impacts can be serious but are almost always likely to be very local, concentrated
around the drill pad area or a particular point of release.

 Our American culture has accepted patterns of spill, monitoring, remediation and regulation of operations such as
gas stations. This is the price of our national energy dependence. Approaches to natural gas development should be
approached similarly.

 If we take as a given that increased natural gas exploration is coming, it is important to incorporate appropriate
measures in monitoring and preparation of robust response and mitigation plans.

Comments/questions following the presentation:

 Discussion relating to Darcy Law: Darcy Law is a mathematical projection relating to porosity and gradient. The basic
thought process relating to the prospect of “frack water” entering an aquifer. The “frack water” must travel upward a
considerable distance to enter the fresh water aquifer. The movement would require displacement of water along the travel
path and would require a persisting gradient to reach the aquifer. The “frack water” would be working against the status quo
gradient, likely to be nearly static and would return to the pre-fracking gradient shortly after the activity ended. The vertical
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distance and the brevity of an available gradient lessen the likelihood of fracking fluid reaching the aquifer horizon. As a
matter of perspective, there is a high risk every day of contaminants entering an aquifer from the surface since gradients at
ground level are downward into the aquifer, except at discharge locations, and multiple and sometimes persisting
contaminant sources exist.

 Unused water wells. Wells no longer in use can become pathways for contaminant movement from the ground surface
down into the aquifer if the well construction fails or if people use the well to discard fluids or debris. The concrete and other
materials used to grout wells in place are generally quite robust. Nonetheless, it is good practice to grout up unused wells and
remove the upper steel casing so no conduit remains.

 If an area has considerable abandoned domestic water wells can they be more of a risk to an aquifer? Any well can
become a conduit for vertical movement from land surface into an aquifer. An unsupervised well is perhaps a higher risk
than an actively used well and ideally would be treated as discussed in the prior comment.

 Injection wells, can chemicals in wells enhance migration of the wastewater to aquifers? EPA and NYSDEC regulations are
very strict for permitting injection wells. However injection wells are not risk free.

 The bacteria causing hydrogen sulfide due to cuttings moving from various horizons. The drill cuttings must be managed
as they come up from the well. It is my understanding that fracking protocols stipulate that the water-bearing aquifer horizon
be fully cased and therefore isolated from intentional contact with any fluids associated with drilling at greater depths and/or
hydrofracturing.

 Mechanics of stray methane gas: shallow methane gas can be naturally occurring in an aquifer but it is treatable.
Mobilizing methane gas would not be any greater during natural gas well drilling process then domestic water well drilling.

 Artesian wells are almost always in fresh water horizons, not up-wellings of water from formations thousands of feet below
grade.

In summary what keeps an aquifer separated and protected from water below is gradient and pressure.

Education and Training:

 March 9th at SUNY Morrisville at 6:00 p.m. there will be a “Potential Careers in Natural Gas” workshop.
 Commerce Chenango has completed and distributed the “Chenango County Natural Gas Service Directory” to Norse Energy

Inc. and area Contractors. If anyone has any additions for future updates of the directory contact Commerce Chenango or
Mr. Palmatier. It is important to keep the directory updated. The directory is now on the Commerce Chenango website:
www.chenangony.org

 Mr. Keyes, Norse Energy, commented the Directory is nicely formatted.
 Ms. Lusins-McLachlan commented she has been working with Otsego County Planning Department to develop a directory,

with support for Economic Development.

The meeting was adjourned at 4:15 p.m.

Notes prepared and recorded by: Rena M. Doing


