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Hydraulic Fracturing:  What is it?

• Injection of fluid into well to break up 
producing formation and stimulate production

• Pioneered by Stanolind Oil and Halliburton
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ince Stanolind Oil 
introduced hydraulic 
fracturing in 1949, close 
to 2.5 million fracture 

treatments have been performed 
worldwide. Some believe that 
approximately 60% of all wells 
drilled today are fractured. Fracture 
stimulation not only increases the 
production rate, but it is credited 
with adding to reserves—9 billion 
bbl of oil and more than 700 Tscf of 
gas added since 1949 to US reserves 
alone—which otherwise would have 
been uneconomical to develop. 
In addition, through accelerating 
production, net present value of 
reserves has increased. 

Fracturing can be traced to 
the 1860s, when liquid (and later, 
solidifi ed) nitroglycerin (NG) was 
used to stimulate shallow, hard 
rock wells in Pennsylvania, New 
York, Kentucky, and West Virginia. 
Although extremely hazardous, 
and often used illegally, NG was 
spectacularly successful for oil well 
“shooting.” The object of shooting a 
well was to break up, or rubblize, 
the oil-bearing formation to increase 
both initial fl ow and ultimate 
recovery of oil. This same fracturing 
principle was soon applied with equal 
effectiveness to water and gas wells.

In the 1930s, the idea of injecting 
a nonexplosive fl uid (acid) into the 
ground to stimulate a well began 
to be tried. The “pressure parting” 
phenomenon was recognized in 
well-acidizing operations as a means 

S

Fig. 1—In 1947, Stanolind Oil conducted 
the fi rst experimental fracturing in the 
Hugoton fi eld located in southwestern 
Kansas. The treatment utilized napalm 
(gelled gasoline) and sand from the 
Arkansas River.

Fig. 2—On 17 March, 1949, Halliburton conducted the fi rst two commercial fracturing 
treatments in Stephens County, Oklahoma, and Archer County, Texas.

of creating a fracture that would not 
close completely because of acid 
etching. This would leave a fl ow 
channel to the well and enhance 
productivity. The phenomenon 
was confi rmed in the fi eld, not 
only with acid treatments, but also 
during water injection and squeeze-
cementing operations.

But it was not until Floyd Farris 
of Stanolind Oil and Gas Corporation 
(Amoco) performed an in-depth 
study to establish a relationship 
between observed well performance 
and treatment pressures that 
“formation breakdown” during 
acidizing, water injection, and 
squeeze cementing became better 
understood. From this work, Farris 
conceived the idea of hydraulically 
fracturing a formation to enhance 
production from oil and gas wells.

The fi rst experimental treatment 
to “Hydrafrac” a well for stimulation 
was performed in the Hugoton gas 
fi eld in Grant County, Kansas, in 
1947 by Stanolind Oil (Fig. 1). A 
total of 1,000 gal of naphthenic-acid-
and-palm-oil- (napalm-) thickened 
gasoline was injected, followed by 
a gel breaker, to stimulate a gas-
producing limestone formation at 
2,400 ft. Deliverability of the well did 
not change appreciably, but it was a 
start. In 1948, the Hydrafrac process 
was introduced more widely to the 

industry in a paper written by J.B. 
Clark of Stanolind Oil. A patent was 
issued in 1949, with an exclusive 
license granted to the Halliburton Oil 
Well Cementing Company (Howco) 
to pump the new Hydrafrac process. 

Howco performed the fi rst two 
commercial fracturing treatments—
one, costing USD 900, in Stephens 
County, Oklahoma, and the other, 
costing USD 1,000, in Archer 
County, Texas—on March 17, 1949, 
using lease crude oil or a blend of 
crude and gasoline, and 100 to 150 
lbm of sand (Fig. 2). In the fi rst 
year, 332 wells were treated, with 
an average production increase of 
75%. Applications of the fracturing 
process grew rapidly and increased 
the supply of oil in the United States 
far beyond anything anticipated. 
Treatments reached more than 3,000 
wells a month for stretches during 
the mid-1950s. The fi rst one-half-
million-pound fracturing job in the 
free world was performed in October 
1968, by Pan American Petroleum 
Corporation (later Amoco, now BP) 
in Stephens County, Oklahoma. In 
2008, more than 50,000 frac stages 
were completed worldwide at a 
cost of anywhere between USD 
10,000 and USD 6 million. It is now 
common to have from eight to as 
many as 40 frac stages in a single 
well. Some estimate that hydraulic 
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Contents of hydrofracking fluid
 

Other, 0.44%

Scale Inhibitor, 0.04%

Surfactant, 0.08%

pH Adjusting Agent, 0.01%

Acid, 0.11%

Breaker, 0.01%

Bactericide/Biocide, 0.001%

Corrosion Inhibitor, 0.001%

Crosslinker, 0.01%

Iron Control, 0.004%

Gelling Agent, 0.05%

Clay Stabilizer/Controler, 
0.05%

Friction Reducer, 0.08%

Water, 90.60%

Proppant, 8.96%

 
Figure 5-3 - Sample Fracture Fluid Composition by Weight  

 

Each product within the twelve classes of additives may be made up of one or more chemical 

constituents. Table 5.6 is a list of chemical constituents and their CAS numbers, that have been 

extracted from complete product chemical compositional information and Material Safety Data 

Sheets submitted to the NYSDEC for nearly 200 products used or proposed for use in hydraulic 

fracturing operations in the Marcellus Shale area of New York. It is important to note that 

several manufacturers and suppliers provide similar chemicals (i.e. chemicals that would serve 

the same purpose) for any class of additive, and that not all types of additives are used in a single 

well.  Table 5.6 represents constituents of all hydraulic-fracturing-related chemicals submitted to 

NYSDEC to date for potential use at shale wells in the State, only a handful of which would be 

utilized in a single well.  

Data provided to NYSDEC to date indicates similar fracturing fluid compositions for vertically 

and horizontally drilled wells.  

 
DRAFT SGEIS 9/30/2009, Page 5-44 

From the dSGEIS, pp 5-45 – 5-51



• Benzene (carcinogen)

• Formaldehyde (carcinogen)

• Formaldehyde polymers with branched 4-
nonylphenol, ethylene oxide and propylene oxide

• Butan-1-ol (aka lighter fluid)

• Nonylphenol Polyethoxylate (endocrine disrupter)

• Hydrochloric Acid / Hydrogen Chloride / muriatic 
acid 

• Propane-1,2-diol, or propylene glycol

• Heavy aromatic petroleum naphtha (carcinogen)

• Petroleum distallates:

Contents of hydrofracking fluid



To frack one well:
• 5.5 million gallons of water

• 24,200 gallons of chemicals (many toxic)

• 2.2 million gallons flowback fluid (40% return)

• 100,000 gallons of radioactive and toxic brine

• 1, 570 truck trips for transporting fresh water

• 4 truck trips for transporting chemicals

• 312 truck trips for transporting flowback fluid

• 14 truck trips for transporting radioactive and 
toxic brine



HVSHF:  a 21st century technique
• Marriage of hydraulic fracturing and horizontal 

drilling

• Exemption from the Safe Water Drinking Act 



Is HVSHF a mature technology?

• No.

• From the Journal of Petroleum Engineering (2011):
- “The industry still does not completely understand the geomechanical effects 

of unconventional well fracturing.”  
- Dr.  Antonin Settari, Professor of Chemical and Petroleum Engineering, 

University of Calgary

- “Fractures created and natural fractures opened during the fracturing 
process are spread in a volume around the production well that is difficult to 
predict. ”
- Dr. Claude E. Cooke, Jr., a pioneer of hydraulic fracturing

- “The key challenges facing hydraulic fracturing remain in understanding the 
interaction between created fractures and the reservoir.”
- Simon Chipperfield, team leader of Central Gas Exploitation at Santos



Serious challenges with HVSHF 
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Leased parcels in Groton
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69% of the land is leased, 
but only 6% of the residents are leasing!

440 wells
on 44 pads



Industrialization of the rural landscape
1900 trips/frack/well 
x 10 wells/pad 
x 2 fracks/well 
= 38,000 trips/pad

Town of Groton:
38,000 trips/pad
x 44 pads
= 1,672,000 trips



Main street of Troy, PA

36 trucks in 
20 minutes

Nov. 16, 2010



Effects on roads and bridges

PennDOT, March, 2010

SR 3001, Tioga County, PA



Infant and child health issues
• Air pollution:  diesel exhaust, heavy metals, 

emissions from drilling and fracking, e.g. 
benzene, VOCs (+ nitrogen oxides => ground-
level ozone)

- exposure is linked to respiratory illness, wheezing in 
infants, asthma, developmental delay (e.g. lower IQ), 
lowered life expectancy 

• Water contamination:  benzene, xylene, ethylene 
glycol, biocides, hydrochloric acid

- linked to cancer, adverse effects on neurological, 
endocrine systems



Infant and child health issues

• Noise pollution

- increased noise and chaos linked to lower IQ, 
reduced school achievement in children

- All aspects of drilling and fracking exceed EPA and 
HUD standards, out to 500 feet.  

- During hydraulic fracturing, which is a 24/7 activity, 
noise will exceed EPA and HUD standards out to 
2000 feet.



Drilling in the village
churchball fields



Typical gas field

Dish, Texas



Hydrofracking in Franklin Forks, PA 



Economic impacts
• Jobs

- number of hires versus new jobs created

- skilled workers come from out of state

• Crime

- Increases in DUI, assault, public intoxication

- Wellsboro police chief Jim Bodine:  “There’s been a 
heavy, heavy influx of people from out of the state, 
out of the area.  We’ve seen a lot of those folks get 
into trouble.”

• Housing



Reactions to the data
• In and near Tompkins County:

- Danby, Ithaca, Ulysses, Dryden, (ban), Freeville, 
Moravia (moratorium)

- Enfield, Lansing, Caroline (considering a ban)

- Hector (holding public hearings), Cortlandville (ban)

• New York:

- Buffalo (ban), Binghampton, Dewitt, Tully, Marcellus 
and Skaneateles (moratorium), Otsego, Brighton, 
Conesus, Oneonta, Middlefield (ban), Sullivan, 
Tompkins, Ulster Counties (bans on county land)



Where do we go from here?

• What do Groton residents value?

- 97.5%:  preserving scenic quality and natural beauty 
of the area is "Important" or "Essential."

- 97.5%:  preserving the rural, peaceful character of the 
community is "Important" or "Essential." 

- 81.8%:  volume of heavy truck traffic through 
residential areas is an "Important" or "Essential" issue

- 98.6%:  Maintaining existing roads was "Important” 
or "Essential"



Where do we go from here?

• What is GRAC doing?

- sponsor public forums with experts to discuss in 
detail the impact of HVSHF on Groton

- petition drive to gauge level of interest of Groton 
residents in pursuing a ban on HVSHF

• Coming events:

- Effects on farming and animal health (TBA)



What can the Groton Town Board do?

• Engage with Tompkins County Council of 
Government task force on drilling

• Invite expert speakers to address the board

- liabilities that Groton may incur as a result of 
hydrofracking; future courses of action

• Sponsor a public hearing on whether Groton 
should allow hydrofracking


