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ADAMS JONES LAW FIRM, P.A. 
JOSHUA S. ALBIN 
1635 N. Waterfront Parkway, Suite 200 

Wichita, Kansas 67206 

Ph: (316) 265-8591 I Fax: (316) 265-9719 
jalbin@adamsjones.com 

BEFORE THE STATE CORPORATION COMMISSION OF KANSAS 

In the matter of the Application of 

Craig Gabel, Requesting Approval to 

) 

) 

Inject Saltwater through Cowskin Creek, Unit B#l ) 

in the SW /4 NE/4 SE/4 of Section 10 ) 

Township 30S, Range IE, in Sumner County, KS ) 

CONSERVATION DIVISION 

License No. E-34,588 

NOTICE OF PROTEST AND REQUEST FOR HEARING 

COMES NOW, Twyla Hoobler Wagner, Trustee of the Twyla Hoobler Wagner Trust, an 

interested person, by and through counsel, Joshua S. Albin of Adams Jones Law Firm, P.A., and 

submits the following protests and exhibits to the application by Craig Gabel, for a saltwater 

waste disposal well, designated as Permit No. E-34,588 at Cowskin Creek Lease. In support of 

this protest the interested party states the following: 

1. Twyla Hoobler Wagner Trust ("Wagner Trust"), is an interested party to this application 

as an adjacent landowner to the proposed permit location, owning the land directly to north and 

west of the subject property. 

2. The property of Wagner Trust is described as follows: 

The northeast quarter of the southwest quarter; and the southeast 

quarter of the northwest quarter; and the southwest quarter of the 
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northeast quarter; and northwest quarter of the southeast quarter 

all in Section 10, Township 30 South, Range 1 East of the 6th PM 

And 

The east half of the northeast quarter Section 10, Township 30 

South, Range 1 East of the 6th PM 

3. Wagner Trust objects to the conversion to saltwater disposal well for several reasons 

including potential for contamination, environmental and seismological reasons. 

4. Wagner objects as the potential for leaks and spills onto the soil, the high salt content could 

render existing land infertile for vegetation, as well as make the current land uninhabitable for 

wildlife. 

5. KCC's decision if it would allow a SWD well in this area would affect the long-term 

viability of agricultural use in the area, which is a main economic factor for Sumner County and 

surrounding communities. 

6. There are several irrigation/water wells in proximity where leaks and spills would pollute 

the groundwater systems causing excessive water pollution and environmental contamination 

which would cause expensive mitigation. Given the hydrological characteristics of the region, 

there is a significant risk that injected fluids could migrate through faults or compromised well 

casings, contaminating the freshwater aquifers relied upon for irrigation, livestock, and human 

consumption. 

7. From information obtained other wells and operations of the Applicant were not in 

compliance with Commission rules and regulations, which include failing to remediate surface of 

saltwater contamination in other leases, which gives further issues of whether continued 
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compliance and remediation if necessary would be completed affecting overall agriculture 

activities on this lease. 

8. This well's location is within the Humboldt Fault Zone, the injection of large volumes of 

fluid into deep underground formations could potentially trigger earthquakes, especially in this 

area which in recent years has shown increasing geological instability. Numerous scientific studies 

have established a link between saltwater injection and induced seismicity, particularly in 

geologically sensitive zones. Authorizing an SWD well in such a location poses a high risk of 

exacerbating seismic events, endangering both human lives and infrastructure. 

WHERFORE, Wagner Trust requests this protest be set for a hearing on this matter to be 

heard by the Commissioners and to present further evidence in support of its Protest. Upon receipt 

of testimony and other evidence presented at hearing, the Commission deny the Application and 

order all such relief the Commission believes is proper and authorized by Kansas Law. 

Respectfully submitted 

ls/Joshua S. Albin 

ADAMS JONES LAW FIRM, P.A. 
JOSHUA S. ALBIN, SC#26296 
1635 N. Waterfront Parkway, Suite 200 
Wichita, Kansas 67206 
Ph: (316) 265-8591 I Fax: (316) 265-9719 
jalbin@adamsjones.com 
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CERTFICATE OF SERVICE 

I hereby certify that on this 10th day of April 2025 the following Notice of Protest and 
Request for Hearing was sent to the following for consideration: 

Kansas Corporation Commission 
Conservation Division 
266 N Main St, Ste 220 
Wichita, Kansas 67202 

Craig Gabel 
150 E 44th Street S 
Wichita, Kansas 67216 

ls/Joshua S. Albin 
Joshua S. Albin 
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WARRANTY DEED 

The G1'ant01'S, Galen S. Crum and Evona l. Crum, husband and 
wife; John K. Stetler and Lucretia M. Stetler, 
husband and wife; and William E. Crum and 
Sylvia R. Crum, husband and wife; Brian Dudley 
Crum and Stacy Crum, husband and wife 

io coosideracioo of the sum of 

One Dollar and other good and valuable considerations. 

che receipt of which is hereby acknowledged, convey and warrant 

Twyla Hoobler Wagner 

Filing Information 

to 

the following desccibed real estate sicuaced in the. County of Sumner and Seate of Kansas, to-wit: 
All of our undivided interest in and to: 
The Northeast Quarter of the Southwest Quarter; and 

The Southeast Quarter of the Northwest Quarter; and 

The Southwest Quarter of the Northeast Quarter; and 

Northwest Quarter of the Southeast Quarter all in 
Section 10, Township 30 South, Rangel East of the 6th 
P.M., Sumner County, Kansas; and 

One-half (1/2) acre off the north side of the 
Northwest Quarter of the Southwest Quarter of 
Section 10, Township 30 South, Range 1 East of 
the 6th P. M., Sumner County, Kansas. 

Dated chis / 0 ,,., day of May, 19 96. 

William E. Cr ?L._, 
I , RECEIVED 

syi~ThR. Crum 

\)/-(JftJ fl WU.JJL 
Stacy Cr 

MAY 13 1 

SUMNER CO. APPRAISER 

STATE OF KANSAS, SUMNER COUNTY, ss: 

The foregoing instrument was acknowledged before me this /oT" day of May, 

A.D., 1996 
wife 

by, 

My appointment expires: 

Galen S. Crum and Evona L. Crum, husband and 

/ 
vv1v 

INDEXED: ,/ 
1 DIRECT ~ 

~tt~6~~C-T===== ......... 
COMPAREDWITH / 
COPY----

JOANN DOWNUM 
AA>la:yP,.'Nlo•Sta!aOIKa!l::za 

-~-Uy ... Appt-'-'-.!:'Pl'oO Aplt I, 1S!l7 

BOOK 471 r,1~£461 
Notary Public 
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STATUTORY WARRANTY DEED 

Grantor(s), Jimmie D. Williams and Sharon K. Williams, husband and wife, 

in consideration of the sum of $1.00 and other valuable considerruion, the receipt of which is hereby acknowledged, 
CONVEY and WARRANT to • 

TWYLA HOOBLER WAGNER 

the following described real estate situate in Sumner County, Kansas, to-wit: 

The East Half of the Northeast Quarter of Section IO, Township 30 South, Range 1 East of the 6th P.M. , Except that 
part lying North of the road 

Subject co Oil and Gas Lease of record. 

Dated July 6, 2000. 

~d<Qw~~ 
(,, Jimmie D. Williams 

1NOeXED:~ 
DIRECT~ 
INOIREcr.u:___ 
PHOTO __ _ 
COMPARED WITH 
COPY ___ _ 

STATE OF KANSAS, COUNTY OF SUMNER, SS: 

The foregoing instrument was acknowledged before me on --~_,.{l_'ll_fll=..-j{_0 ______ , 20(b by 
Jimmie D. Williams and Sharon K. Williams, husband and wife. 7/ 

My commission expires: 

ft . BRENDA IC. BUTTERS 
~ Notaiy Fublic • Slala of Kansas 

My pl EJ<pirss 0d. 18, 2000 

~ ... fu .... -=tr~a~1-X~ ..... N-~ ... t6""-"1U..:~--c_--Notary Public 

BOOK 550 ~~GE QB 



KANSAS GEOLOGICAL SURVEY 
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Induced Seismicity: The Potential 
for Triggered Earthquakes in Kansas 

Rex C. Buchanan, K. David Newell, Catherine S. Evans, 
Richard D. Miller, and Shelby L. Peterie, Kansas Geological Survey 

Introduction 
Earthquake activity in the Earth's crust 
is known as seismicity. When linked 
to human activities, it is commonly 
referred to as "induced seismicity." 
Industries that have been associated 
with induced seismicity include oil and 
gas production, mining, geothermal 
energy production, construction, 
underground nuclear testing, and 
impoundment of large reservoirs 
(National Research Council, 2012). 

In the early 2000s, concern began to 
grow over an increase in the number 
of earthquakes in the vicinity of oil 
and gas exploration and production 
operations, particularly in Oklahoma, 
Arkansas, Ohio, Colorado, and Texas. 
Horizontal drilling in conjunction with 
hydraulic fracturing, popularly called 
"£racking," has often been singled out 
for blame in the public discourse. The 
actual process of hydraulic fracturing, 
however, has been confirmed as the 
cause of felt earthquakes only a few 
times worldwide. More often, detected 
seismic activity associated with oil 
and gas operations is thought to be 
triggered when wastewater is injected 
into disposal wells. In Kansas, both 
conventional and hydraulic fracturing 
processes produce saltwater along with 
oil and gas. In the disposal process, 
waste products-including saltwater 
and recovered hydraulic fracturing 
fluids-are injected into deep and 
confined porous rock. 

Linking a specific earthquake to 
a specific human activity, such as 
wastewater disposal at a single well, 

Terms in bold are defined in the glossmy. 
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Figure 1- Earthquake hazard maps show the probabilihJ that ground shaking will exceed a certain 
level over n 50-yenr period. The low-hazard areas haven 2% chance of exceeding n designated 
low level of slinking nnd the high-hazard areas have a 2% chance of topping n much greater level 
(modified from llSGS, 2014). 

is difficult. Complex subsurface 
geology and limited data about that 
geology make it hard to pinpoint the 
cause of many seismic events in the 
midcontinent. However, an established 
pattern of increased earthquake activity 
in an area over time may indicate a 
correlation between human activity and 
seismic events. 

In south-central Kansas, earthquakes 
started occurring more frequently in 2013, 
about three years after horizontal drilling, 
hydraulic fracturing, and subsequent 
wastewater disposal escalated there. To 
learn more about the area's subsurface 
geology in relation to the earthquakes 
and help determine whether and how 
fluid disposal through multiple wells is 
inducing the unprecedented seismicity, 
the Kansas Geological Survey (KGS) 
completed installation of a network 
of temporary monitors in early 2015 
to supplement a statewide network. 

In addition, scientists and others have 
developed geologically based approaches 
to identify areas at higher risk and 
recommendations to help prevent the 
potential activation of stressed faults by 
wastewater disposal methods. 

Without factoring in the increased 
earthquake activity in south-central 
Kansas, the whole state is generally 
at low risk for felt earthquakes (fig. 
1). Whether the heightened seismic 
activity-mainly in Harper and Sumner 
counties (fig. 2)-raises the long-term 
risk will depend on whether the cause of 
the earthquakes can be clearly identified 
and mitigated. 

Natural vs. Induced Seismicity 
Most seismic activity occurs when 
stress within the Earth's crust causes 
a fault or faults in subsurface rocks 
to slip and release enough energy to 
generate tremors . The vast majority of 
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The U.S. Geological Survey (USGS) estimates 
several million earthquakes occur around the 
world each year, although many small ones go 
undetected (USGS, 2014). Seismic events too 
small to be felt on the surface are known as 
microearthquakes. 

Measuring Earthquake Magnitude 
and Intensity 
Earthquakes can be measured in two ways. One 
method is based on magnitude-the amount 
of energy released at the earthquake source. 
The other is based on intensity-how much the 
ground shakes at a specific location. Although 
several scales have been developed over the 
years, the two commonly used today in the 
United States are the moment magnitude scale, 
which measures magnitude (M), or size, and 
the Modified Mercalli scale, which measures 
intensity. The moment magnitude scale is now 
preferred to the older, more familiar Richter 
magnitude scale because it overcomes some of 
the limitations of the Richter scale (USGS, 2014). 

Measurements on the moment magnitude 
scale are determined using a complex 
mathematical formula to convert motion 
recorded with a seismometer into a number 
that represents the amount of energy released 
during an earthquake. Energy released for each 
whole number measurement is about 31 times 
greater than that released by the whole number 
before (USGS, 2014). The smallest earthquakes 
recorded today on the moment magnitude scale 
have negative magnitudes (e.g., M -2.0) because 
the scale's range is based on that of the Richter 
scale, developed in the 1930s when monitoring 
equipment was less sensitive. Scientists are 
now able to detect earthquakes smaller in 
magnitude than the "0" used as the Richter 
scale baseline. 

Measurements of intensity on the Modified 
Mercalli Intensity (MMI) scale range from 

Fig11re 2-Earthquakes in Harper and S11m11er co1tllties in 2013, 2014, and January
J11ly 2015. The green dot on the 2014 map represents tlte M 4.9 earthquake Oil 

November 12, the most powerful event digitally recorded in Kansas. Data from USGS 
National Earthquake Information Center (NEIC), KGS, and OGS (KGS, 2015). 

I to XII and are based solely on damage 
assessment and eyewitness accounts. Intensity 
measurements near the source of an earthquake 
are generally higher than those at a distance. 
Determining intensity can be difficult in 
sparsely populated areas with few buildings 
because intensity is calculated largely based on 
the effects that tremors have on human-made 
structures. 

Although an earthquake's magnitude and 

earthquakes are instigated naturally where the Earth's tectonic 
plates interact. In the United States, most seismic activity is 
on the west coast along the boundary between the Pacific 
and North American plates. Away from plate boundaries, 
earthquakes are most often triggered when geological 
processes, such as the deposition and erosion of surface rock, 
alter the balance of opposing stresses on subsurface rocks. 
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intensity measurements are not precisely 
comparable, they can, in general, be correlated when 
intensity measurements nearest the epicenter are used in the 
comparison (Steeples and Brosius, 1996). The magnitude of 
earthquakes occurring before the introduction of the Richter 
scale are estimated based on reported damage and intensity. 
Seismologists categorize modern earthquakes by their 
magnitude, not by their perceived intensity. 



Monitoring Earthquakes in Kansas 
At least 31 felt earthquakes in Kansas 
were documented in newspaper 
accounts and other sources between 1867 
and 1976 (KGS, 2015). A few of the later 
ones were also recorded with seismic 
equipment. To study earthquakes and 
identify seismic risk in Kansas, the 
KGS monitored a temporary network 
of seismometers throughout the state 
between 1977 and 1989. The monitoring 
equipment, which recorded more than 
200 earthquakes between M 0.8 and M 4, 
was sensitive enough to detect artillery 
fire at Fort Riley from 30 miles (50 km) 
away and large earthquakes as far away 
as Japan (Steeples and Brosius, 1996). 

Today, the USGS operates two 
permanent seismic monitoring 
stations in the state-one at Cedar 
Bluff Reservoir in western Kansas 
and the other at the Konza Prairie 
Biological Station south of Manhattan in 
northeastern Kansas. In 2014, the USGS 
installed several temporary stations in 
the vicinity of the increased earthquake 
activity in Harper and Sumner counties. 
Larger Kansas seismic events and 
smaller ones close to the Oklahoma state 
line are also picked up by the Oklahoma 
Geological Survey, which has a network 
of 30 seismic stations (OGS, 2015). 

In late 2014 and early 2015, with 
funding from the Kansas Corporation 
Commission (KCC), the KGS installed 
a temporary seven-station network in 
south-central Kansas that covers a larger 
geographic area than the USGS network. 
The purpose of the KGS network is 
to pinpoint earthquake depths and 
epicenters; define zones of increased risk; 
guide installation of a permanent KGS 
statewide network; help guide future 
scientific and regulatory responses to the 
seismic activity; and gather background 
geologic data in areas with potential 
earthquake activity (Buchanan, 2015). 
Able to record microearthquakes down to 
magnitudes M 1.5 and possibly lower, the 
KGS network may help delineate even 
small faults and fractures. In the first six 
months, the network detected more than 
1,500 earthquakes in Kansas, with an 
average magnitude of 1.8. By studying 
data recorded by all of the networks, KGS 
and USGS researchers have identified an 
alignment of epicenters south of Conway 
Springs that suggests a northeast-to
southwest oriented fault or set of faults 
(Peterie et al., 2015). 

Earthquakes and the Potential 
for Induced Seismicity in Kansas 
The largest documented earthquake in 
Kansas, centered near Wamego east of 
Manhattan in 1867, rocked buildings, 
cracked walls, stopped clocks, broke 
windows, and reportedly caused 
ground to sink and endanger the bank 
of a canal near Carthage, Ohio (Parker, 
1868). Based on damage and reports, the 
Wamego earthquake was estimated to 
have a magnitude of 5.2 (Niemi et al., 
2004). It was likely associated with the 
Nemaha Ridge, a 300-million-year-old 
buried mountain range that extends 
roughly from Omaha to Oklahoma City. 
The Humboldt fault zone on the eastern 
boundary of the Nemaha Ridge is still 
slightly active (Steeples and Brosius, 
1996). Figure 3 shows earthquakes 
in Kansas through 2014 in relation to 
the Nemaha Ridge, Humboldt fault 
zone, and other prominent subsurface 
geologic structures. Smaller faults and 
fault systems in the state also have 
been identified, mainly during oil and 
gas exploration, but none have been 
connected with large earthquakes. 

Before 2013, the only documented 
instance of possible induced seismicity 
in Kansas occurred in 1989 when 
small earthquakes were recorded near 
Palco in Rooks County, about 30 miles 
northwest of Hays. The largest, M 4.0, 
caused minor damage (Steeples and 
Brosius, 1996). Several injection wells 
used for the disposal of wastewater
extracted during conventional vertical 
oil well operations-were located 
nearby, and one well in particular may 
have been close to a deeply buried fault 
zone. Based on that well's injection 
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history, local geology, and low level of 
prior earthquake activity in the area, 
scientists speculated that the seismicity 
could have been induced (Armbruster 
et al., 1989). 

In 2013, 17 earthquakes of M 2 or 
greater were reported by the USGS for 
Kansas-most in Harper County (fig. 
2a). About three years earlier, drilling in 
the Mississippian limestone play and 
associated wastewater disposal crossed 
the state line into Kansas from Oklahoma. 
Drilling initially centered on Barber and 
Harper counties then spread to include 
Sumner County. In 2014, the number 
of reported earthquakes in Kansas 
registering M 2 or greater topped 100. 
Most were in Sumner or Harper counties, 
including a 4.9 magnitude event on 
November 12 about nine miles south of 
Conway Springs (fig. 2b). From January 
through July of 2015, more than 100 were 
recorded, mainly in the same area (fig. 2c; 
KGS, 2015). Figure 4 illustrates seismic 
activity in Kansas by month from January 
1, 2013, through July 2015. 

Scientists are investigating the 
increasing correlation in both time 
and location between seismicity in 
south-central Kansas and oil and gas 
production activity, including injection 
of large volumes of saltwater into 
wells. Although correlation does not 
equal causation, it does indicate a high 
probability. 

Further understanding of the complex 
subsurface geology in the region is 
needed to estimate what impact human 
activities have on seisrnicity. Through the 
KGS's temporary monitoring network, 
seismologists are collecting vital data 
about the geology and the earthquakes. 
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Figure 3-Prominent s11bs111face geologic structures in Kansas and earthquakes documented or 
recorded through 2014 relative to those structures (modified from Hildebrand, 1988). 
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An interactive map showing the 
latest earthquake activity in Kansas 
is online at http:/ /www.kgs.ku.edu/ 
Geophysics/ Earthquakes. 

Geology, Faults, and Induced 
Seismicity 
The Earth's crust is full of fractures 
and faults. Under natural conditions, 
widespread faults deep in the crust are 
able to sustain high stresses without 
slipping. In rare instances, pressure 
from wastewater injected into deep 
wells can counteract the frictional 
forces on faults and cause earthquakes. 
For that to happen, a combination of 
human activities, natural conditions, 
and geologic events must occur at the 
same time. The Earth's crust at the 
injection well site must be near a critical 
state of stress and an existing fault has 
to be nearby-usually within about 10 
km (6 mi). Other determining factors 
include the location and orientation of 
the fault; the physical properties of the 
surrounding subsurface rocks, such as 
density and porosity; and the rate and 
volume of injected wastewater (National 
Research Council, 2012). Under most 
circumstances, a significant amount of 
water must be injected over a prolonged 
period to cause a fault to slip and release 
energy. If a fault does fail, its length and 
the depth at which it ruptures influence 
its impact on and beneath the surface. 

Many of the Earth's faults are in 
the Precambrian-age basement rock, 
which in Kansas lies beneath the deep 
and confined porous formations used 
for wastewater storage. Formed 500 
million or more years ago, the basement 
rock is overlain by thousands of feet of 
sedimentary rock. Injected wastewater 
may not reach the basement rock, but if 
pressure created by the injection of fluid 
into overlying rocks is transmitted into 
the basement, the potential for induced 
seismicity increases (Ellsworth, 2013). 

Because of their depth, faults within 
the basement rock are hard to locate. Oil 
and gas exploration companies, which 
provide much of the data about the 
state's subsurface geology, rarely drill 
that deep. Seismic-reflection techniques 
used to identify subsurface rocks and 
faults are expensive and difficult to 
employ at that depth. Most faults 
reactivated during wastewater disposal 
or other activities were unmapped before 
earthquakes revealed them (Rubinstein 

Number of Earthquakes Each Month, 2013 to Date 
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Figure 4- Earthquakes in Kansas from January 1, 2013, to July 31, 2015, recorded by the uses. 
Most were in Harper and Sumner counties in south-central Kansas. Data from the uses NEIC 
(KeS, 2015). 

and Mahani, 2015). Until more is known 
about the geology of Precambrian rocks, 
scientists will not be able to determine 
with certainty what effect wastewater 
disposal and other oil and gas field 
activities have on seismicity. 

Hydraulic Fracturing, Wastewater 
Disposal, and Induced Seismicity 
Hydraulic fracturing is at the center of 
the debate over induced seismicity in 
the United States. Microearthquakes, 
usually less than a magnitude of zero (M 
0), do occur during hydraulic fracturing. 
In fact, geologists often record them to 
help identify the location of the newly 
made fractures and to measure stress. 
However, only a few confirmed cases of 
felt seismic activity caused by hydraulic 
fracturing have been documented 
(National Research Council, 2012). They 
include five seismic events recorded 
in Ohio in March 2014 ranging in 
magnitude from 2.1 to 3.0; a series 
of events measuring up to M 2.3 in 
England in 2011; and a series of events 
ranging from M 2.2 to M 3.8 in a remote 
area of the Horn River Basin in British 
Columbia, Canada, between 2009 and 
2011 (Skoumal et al., 2015; Holland, 
2013; BC Oil and Gas Commission, 
2012). Hydraulic fracturing also was 
suspected of causing a M 2.9 earthquake 
in south-central Oklahoma in 2011 
(Holland, 2013). 

Hydraulic fracturing seldom induces 
felt seismicity because pressurization 
that occurs during the process usually 
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lasts only a few hours and affects only 
rocks immediately surrounding the 
well bore (Zoback, 2012). Wastewater 
disposal, in which fluids are injected 
over a longer period, is more often 
associated with induced seismicity. It has 
long been recognized that fluid injection 
can trigger earthquakes. Seismic activity 
following wastewater disposal at the 
Rocky Mountain Arsenal near Denver 
in the early 1960s and by water injection 
at the Rangely oil field in western 
Colorado in the late 1960s and early 
1970s has been well studied (Zoback, 
2012). Although a large quantity of fluid 
is injected into hundreds of thousands 
of wells every year, only a small number 
of those wells have been associated with 
induced seismicity. 

Wastewater Injection and Class II 
Disposal Wells 
Approximately 172,000 fluid-injection 
wells in the United States are used for 
subsurface injection. Of those wells, 
designated Underground Injection 
Control (UIC) Class II wells by the 
U.S. Environmental Protection Agency 
(EPA), about 20% are used for the 
disposal of saltwater that is produced 
along with oil and natural gas. In the 
disposal process, saltwater is injected 
into a deep rock formation selected for 
wastewater disposal and not into the 
formation from which it was produced. 
Non-potable water and chemicals used 
in the hydraulic fracturing process, 
which must be disposed of under State 



of Kansas requirements, are also injected 
into these wells. 

Of the remaining 80% of Class II 
wells in the United States, most are 
used during secondary and enhanced 
oil recovery operations to squeeze 
additional oil out of underground 
rocks (EPA, 2012). For these operations, 
saltwater is commonly injected back 
into the formation from which it was 
produced. The injected water, ideally, 
moves toward the production well, 
transporting additional oil to the well. 
Earthquakes are much more likely to be 
associated with disposal wells drilled 
into deep formations than those used 
for enhanced oil recovery. Although 
the injection duration and volume of 
fluid for both types of wells are similar, 
injection into a previously undisturbed 
formation raises pore pressure above 
initial levels while fluids injected into 
nearly depleted reservoirs replace the 
extracted fluids and pore pressure 
rarely surpasses preproduction levels 
(Rubinstein and Mahani, 2015). 

The EPA regulates the licensing and 
operation of Class II disposal wells 
under the Safe Drinking Water Act or 
delegates authority to state agencies. 
The act is primarily designed to protect 
aquifers and other drinking water 
sources from contamination by injected 
fluids. Class II well operators submit a 
form for each well annually indicating 
total monthly injected volumes and the 
maximum monthly recorded surface 
injection pressure. 

The KCC regulates the approximately 
16,600 Class II wells in Kansas. About 
5,000 of those wells are for wastewater 
disposal and 11,600 for secondary and 
enhanced oil recovery (KCC, 2014). 
Class II wells are used only for the 
injection of fluids associated with oil and 
gas production. Hazardous and non
hazardous industrial waste, regulated 
by the Kansas Department of Health and 
Environment (KDHE), is disposed of in 
UIC Class I wells. As of August 2015, 
there were 49 Class I wells in Kansas 
(KDHE, 2012). 

In general, waste fluids from oil 
and gas production in Kansas are 
injected back into deep subsurface 
rock formations "under gravity." That 
is, fluids are not injected with added 
pressure but are allowed to flow into 
these rock formations under the force 
of gravity. Gravity injection limits the 

possibility of pressure buildup within a 
disposal rock formation, which reduces 
the potential for fault slippage. If fluids 
are injected at a rate faster than the 
force of gravity, the added pressure may 
lower the frictional resistance between 
rocks along an existing fault system 
and allow the rocks to slide. Force from 
fluid weight, independent of injection 
pressure, also can have an impact. 

Preventive and Remedial Measures 
In response to the increased earthquake 
activity in south-central Kansas, the 
governor established the State Task 
Force on Induced Seismicity in January 
2014. With one representative each from 
the KGS, KCC, and KDHE, the task 
force held a public meeting to get input 
from interested parties and developed a 
protocol to mitigate problems that could 
result from injection-induced earthquakes. 
The resulting "Kansas Seismic Action 
Plan" recommended installation of a KGS 
statewide seismic monitoring network 
and outlined an earthquake response plan 
(KDHE et al., 2015). 

Under the response plan, any 
recorded seismic event in the state of M 
3.5 or greater, and some smaller ones 
in specific locations, would trigger a 
response. The KGS would determine 
the magnitude, location, and depth of 
the event and assign it a seismic action 
score (SAS) based on those factors plus 
risk, clustering and timing, and other 
variables. A low SAS would require no 
further action. If the SAS were above a set 
threshold, the KGS would notify the KCC 
and KDHE, which would determine the 
location of disposal wells within a 6-rnile 
radius of the epicenter. The KGS would 
study existing data to identify any known 
faults in the area. For wells suspected of 
inducing seismicity, the KCC and KDHE 
would check the injection history of the 
wells and pass on all information about 
the wells to the KGS. Based on injection 
well data, the KGS could recommend 
deploying a portable seismic array in 
the area, and the KCC and KDHE could 
request more frequent reporting on 
fluid disposal volumes from the well 
operators. Based on available data and 
seismic conditions, the three agencies 
would determine whether regulatory 
remedies allowed by statute were 
warranted (KDHE et al., 2015). 

In March 2015, the KCC issued an 
order requiring operators to reduce the 

5 

rate of injection into the deep Arbuckle 
aquifer in five areas of Harper and 
Sumner counties where the KGS had 
identified events with high SAS scores. 
Operators also had to verify the depth of 
each well and, for any well penetrating 
below the Arbuckle, cement the bottom 
up to the base of the Arbuckle. They were 
required to regularly report data showing 
compliance with the order, and the KGS 
continued measuring.seismic activity 
in the areas. The order set a maximum 
daily injection limit for all injection wells 
in Harper and Sumner counties, not just 
in the five areas of concern. Only a small 
fraction of the 4,300 Arbuckle injection 
wells currently operating statewide were 
affected (KCC, 2015). 

Although reducing the cumulative 
rate and volume of saltwater disposal 
should be beneficial, further monitoring, 
analysis, and geologic investigation 
and modeling are needed to determine 
what effect local geology and disposal 
reductions have on seismic activity 
(Walsh and Zoback, 2015). 
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Glossary 
Arbuckle aquifer-A deep, porous rock 

group that contains extremely saline 
water in south-central Kansas and is 
separated from shallower, freshwater 
aquifers by thousands of feet of 
impermeable rock. 

Enhanced oil recovery-Production of 
trapped oil left in the ground following 
primary and secondary recovery 
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operations by injecting gases, steam, or 
chemicals through a Class II injection 
well into a producing formation to 
lower the viscosity and increase the 
flow of the remaining oil. 

Epicenter-Surface location directly above 
an earthquake's focus, or point of 
rupture within the Earth. 

Horizontal drilling-Drilling that starts 
out vertical then gradually turns in a 
horizontal direction to extend a greater 
distance into an oil-producing zone. 

Hydraulic fracturing-Injection of 
fluids and sand into a well to fracture 
oil-bearing rock layers to increase 
permeability. Colloquially called 
"£racking." 

Mississippian limestone play-A 
complex group of oil and gas 
reservoirs within a shared geologic and 
geographic setting that extends from 
north-central Oklahoma into south
central and western Kansas. 

Rangely oil field-An oil field in 
northwestern Colorado where the USGS 
experimented with adjusting fluid 
pressure in injection wells between 1969 
and 1973 to determine how changing 
injection rates could control seismicity. 

Rocky Mountain Arsenal-Established 
in WWII, the RMA north of Denver 
was used by the U.S. Army to develop 
chemical weapons and was later used to 
produce agricultural chemicals. A deep 
injection well drilled there in 1961 for 
the disposal of hazardous chemicals was 
abandoned in 1966 after 13 earthquakes 
of M 4 or larger occurred. Earthquake 
activity declined but continued for two 
decades (Ellsworth, 2013). 

Sedimentary rocks-Rocks formed from 
sediment, broken rocks, or organic 
matter, often deposited by wind 
or water and then compacted into 
layers after being buried under other 
sediment. 

Secondary oil recovery-Production of 
residual oil and gas from fields whose 
reservoir pressures have dropped 
after initial, or primary, recovery using 
natural underground pressure and 
pumping. Water or gas is injected into a 
Class II fluid-injection well to increase 
pressure and force oil and gas to the 
surface through production wells. 
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KOLAR Document ID: 1390137 

WATER WELL RECORD Form WWC-5 
□ Ch • W IIU 

Division of Water 
R A N 

49502 I I 
lllo .. IR d □ c ngma ecor orrec 10n ange m e se esources pp. 0. W IIID • • e 
1 LOCATION OF WATER WELL: 

I 
Fraction 

I 
Section Number 

I 
Township Number 

I 
Range Number 

County: Sumner SE¼ SW¼ SW¼ NE¼ 10 T 30 S R 1 lllE OW 
2 WELL OWNER: Last Name: Hoobler First: Shelly Street or Rural Address where well is located (if unknown, distance and 

Business: direction from nearest town or intersection): Ifat owner's address, check here: D 
Address: 1346 E. 130th Ave. N. 
Address: Approx. 2.5 miles West and 1 mile South of Mulvane, KS 
Citv: Mulvane State: KS ZIP: 67110 

3 LOCATE WELL 
4 DEPTH OF COMPLETED WELL: ..... ~~ ...... ft. Latitude: .... . .. .... ~! J?X.~~ ... .. .. .... .. (decimal degrees) WITH"X" IN 5 

SECTION BOX: Depth(s) Groundwater Encountered: 1) ...... .1.Q ....... ft. Longitude: .. . .. ...... ~X .. ~Q?~.9 .. ... ... ... . (decimal degrees) 
N 2) .... .. ...... ft. 3) .......... .. ft., or 4) ,fa Dry Well Datum: 0 WGS 84 Ill NAD 83 □ NAD27 

WELL'S STATIC WATER LEVEL: .................... ft. Source for Latitude/Longitude: 
I I Ill below land surface, measured on (mo-day-yr) .. ~(~}(?~.1~ D GPS (unit make/model: .. .. .. .. ...................... .. ...... ) 

--NW-- - -NE- - □ above land surface, measured on (mo-day-yr) .............. (WAAS enabled? □ Yes □ No) 

I vi Pump test data: Well water was ................. ft. D Land Survey D Topographic Map 
w I I E after .......... hours pumping .... ............ gpm D Online Mapper: ............................... .. .... ........ . 

Well water was ...... .. ......... ft . 
--SW-- - - SE - - after .......... hours pumping ................ gpm 

I I Estimated Yield: ... 1.W .... gpm 6 Elevation: )?_?,q ........ ... ft. 121 Ground Level □ TOC 

s Bore Hole Diameter: ... .:?9 .... in. to ...... ?? ..... ft. and Source: D Land Survey D GPS D Topographic Map 
1----------1 mile---------1 ............ in. to .............. ft. Ill Other .K0hAR .......... .. .......... .......... ...... 

7 WELL WATER TO BE USED AS: 
1. Domestic: 5. D Public Water Supply: well ID .......... ........ ....... 10. □ Oil Field Water Supply: lease ........ .. .... .. .. ... ....... 

D Household 6. D Dewatering: how many wells? ...... .. ................ 11. Test Hole: well ID ............................... 
D Lawn & Garden 7. D Aquifer Recharge: well ID .................... ..... D Cased D Uncased D Geotechnical 
D Livestock 8. D Monitoring: well ID ........................ ........ 12. Geothermal: how many bores? ...................... 

2. Ill Irrigation 9. Environmental Remediation: well ID ................ a) Closed Loop D Horizontal D Vertical 
3. D Feedlot D Air Sparge D Soil Vapor Extraction b) Open Loop D Surface Discharge D Inj . of Water 
4. D Industrial D Recovery D Injection 13. D Other (specify): .. ...... ............ ........................ 

Was a chemical/bacteriological sample submitted to KDHE? D Yes Ill No If yes, date sample was submitted: .... .. ........ ...... .. .. .. .. .. 
Water well disinfected? Ill Yes □ No 

8 TYPE OF CASING USED: 0 Steel Ill PVC □ Other .. .. ... .. .. .. .. .. ... CASING JOINTS: Ill Glued □ Clamped □ Welded □ Threaded 
Casing diameter ..... JQ .... ... in. to ....... ?9 ..... ft. , Diameter .. .. .. .. .. .. .. in. to .............. ft., Diameter .............. in. to .............. ft. 
Casing height above land surface ........ J~ ....... in. Weight . .. . ... ..... . ....... lbs./ft. Wall thickness or gauge No .. -.4.1) .............. 
TYPE OF SCREEN OR PERFORATION MATERIAL: 

D Steel D Stainless Steel D Fiberglass Ill PVC D Other (Specify) ..................... .. ...... ........ ..... 
D Brass D Galvanized Steel D Concrete tile D None used (open hole) 

SCREEN OR PERFORATION OPENINGS ARE: 
D Continuous Slot Ill Mill Slot D Gauze Wrapped D Torch Cut D Drilled Holes D Other (Specify) .......... .... .... .. .... ....... 
D Louvered Shutter D Key Punched D Wire Wrapped D Saw Cut D None (Open Hole) 

SCREEN-PERFORATED INTERVALS: From .. 40 ....... ft. to .?~ ........ ft., From ............ ft. to ............ ft. , From .... .. ...... ft. to ...... ...... ft. 
GRAVEL PACK INTERVALS: From .... l9 .. .. ft. to .... ?.~ .. .. ft., From ........ .... ft. to ............ ft., From ............ ft. to .... ...... .. ft. 

9 GROUT MATERIAL: D Neat cement D Cement grout Ill Bentonite D Other .... ........ .......... .. ...... ...... ....... ........ ......... 
Grout Intervals: From ...... 9 ...... ft. to .. ?.Q .......... ft., From .............. . ft. to ...... .. .. ..... ft., From .. ............. ft. to .... ....... .... ft. 
Nearest source of possible contamination: 

D Septic Tank D Lateral Lines D Pit Privy D Livestock Pens D Insecticide Storage 
D Sewer Lines D Cess Pool D Sewage Lagoon D Fuel Storage D Abandoned Water Well 
D Watertight Sewer Lines D Seepage Pit D Feedyard D Fertilizer Storage 0 Oil Well/Gas Well 
D Other (Specify) ... . ........... .. .. ... . ...... . ....... . ......................... ...... 

Direction from well? . . .. .. .... .... . .. ... . ......... . ........... Distance from well? ....................................................... ft. 
10 FROM TO LITHOLOGIC LOG FROM TO LITHO. LOG (cont.) or PLUGGING INTERVALS 

0 2 Top Soil 
2 12 Clay-Sandy 
12 24 Sand & Gravel 
24 25 Shale-Grev/Hard 

Notes: 

11 CONTRACTOR'S OR LANDOWNER'S CERTIFICATION: This water well was Ill constructed, □ reconstructed, or □ plugged 
under my jurisdiction and was completed on (mo-day-year) .W,q(4QH\ .... ... and this record is true to the best ofmy knowled2e and belief. 
Kansas Water Well Contractor's License No . . ~fF .. ......... This Water Well Record was completed on (mo-day-year) .2/:1.5/ 01.8 .. ........ 
under the business name of P~t~.r.imr.i. McN.~tt .O.r.iJlirn:1 • . Inc ..... ..... ............ .. ....... .. ..... .. ...... ... .... .. .... ........ .............. .... ... ........ 

Send one copy to WATER WELL OWNER and retain one for your records. Fee of$5 .00 for each constructed well. 
KS Department of Health and Environment, Bureau of Water, Geology Section, 1000 SW Jackson St., Suite 420, Topeka, Kansas 66612-1367. Telephone 785-296-3565. 
Visit us at h!!J1://www.kdheks.gov/waterwell/index.html KSA 82a-1212 



KOLAR Document ID: 1387598 

WATER WELL RECORD Form WWC-5 
Ill Origmal Record D Correction D Change m Well Use 

Division of Water 49502 I I 
Resources App. No. ------- Well ID '----------~ 

1 LOCATION OF WATER WELL: I Fraction 
County: Sumner SE ¼ sw ¼ I 

Section Number I Township Number I Range Number 
SW ¼ NE ¼ 10 T 30 S R 1 Ill E □ W 

2 WELL OWNER: Last Name: Hoobler First: Shelly 
Business: 

Street or Rural Address where well is located (if unknown, distance and 
direction from nearest town or intersection): If at owner's address, check here: D 

Address: 1346 E. 130th Ave. N. 
Address: Approx. 2.5 miles West and 1 mile South of Mulvane, KS 
City: Mulvane 

3 LOCATE WELL 
WITH"X"IN 
SECTION BOX: 

N 

I I 

- - NW - - - - NE - -

I V I 
w I • I 

- - SW - - - - SE - -

I I 
s 

1----------1 mile---------1 

E 

State: KS ZIP: 67110 

4 DEPTH OF COMPLETED WELL: ..... ~5 ...... ft . 
Depth(s) Groundwater Encountered: I) ....... 1.0 ... .... ft. 

2) ............ ft. 3) ... .. ... .. .. ft., or 4) D Dry Well 
WELL'S STATIC WATER LEVEL: .. . . ..... lQ ....... ft. 
Ill below land surface, measured on (mo-day-yr) . . ~(J.~(?9.1 ~ 
D above land surface, measured on (mo-day-yr) .. . .......... . 

Pump test data: Well water was ....... .......... ft. 
after. ...... . .. hours pumping ... ...... ..... .. gpm 

Well water was ........ . ....... . ft . 
after. .. . . .. ... hours pumping .. .............. gpm 

Estimated Yield: .. . 125 .... gpm 
Bore Hole Diameter: .... ;m .... in. to ..... . ?? .... . ft. and 

........ . ... in. to .............. ft. 
7 WELL WATER TO BE USED AS: 
I. Domestic: 5. D Public Water Supply: well ID ......... .... ...... .... . . 

D Household 6. D Dewatering: how many wells? .... ............... ... .. 
D Lawn & Garden 7. D Aquifer Recharge: well ID ....... .. .... . ..... .... .. 
D Livestock 8. D Monitoring: well ID ..... .. . .... ............. .. .. .. . 

2. Ill Irrigation 9. Environmental Remediation: well ID .. .... ......... . 
3. D Feedlot D Air Sparge D Soil Vapor Extraction 
4. D Industrial D Recovery D Injection 

Was a chemical/bacteriological sample submitted to KDHE? D Yes D No 
Water well disinfected? D Yes D No 

5 Latitude: ... ......... ~!:1?I~~ .. .. ... ...... (decimal degrees) 
Longitude: .... ..... Jl}',;W?~.Q .... ... ..... (decimal degrees) 
Datum: □ WGS 84 Ill NAD 83 □ NAD 27 
Source for Latitude/Longitude: 
D GPS (unit make/model: .. ... ... .. . ....... .. ... . . . .... ........ ) 

(WAAS enabled? □ Yes □ No) 
D Land Survey D Topographic Map 
D Online Mapper: ............... ......... ... .. .. . ... .......... . 

6 Elevation: J.?.?.Q ........... ft. Ill Ground Level D TOC 
Source: D Land Survey D GPS D Topographic Map 

Ill Other .KQI..AR .................................... . 

10. D Oil Field Water Supply: lease . .. ........ . . .. .......... .. . 
11. Test Hole: well ID ............. . ... ......... .... . 

D Cased D Uncased D Geotechnical 
12. Geothermal: how many bores? ..................... . 

a) Closed Loop D Horizontal D Vertical 
b) Open Loop D Surface Discharge D lnj . of Water 

13. D Other (specify): .......... . ................ ... .. .. . ..... .. . . 

If yes, date sample was submitted: ... ........... .. . ... .. .. ... .. . 

8 TYPE OF CASING USED: □ Steel Ill PVC □ Other .. . . . . . . . . . . . . . . . ... CASING JOINTS: Ill Glued □ Clamped □ Welded □ Threaded 
Casing diameter ..... JQ ....... in. to ....... ?Q ..... ft., Diameter . . . . . . .. .. . . .. in. to ...... ...... .. ft. , Diameter ....... ...... . in. to ........ .... .. ft. 
Casing height above land surface .. . ..... J ;? . . ..... in. Weight ..... .. . .... ........ lbs./ft. Wall thickness or gauge No . ...4.1.3 ............. . 
TYPE OF SCREEN OR PERFORATION MATERIAL: 

D Steel D Stainless Steel D Fiberglass Ill PVC D Other (Specify) .......... .......... . . .. .. ............... . 
D Brass D Galvanized Steel D Concrete tile D None used (open hole) 

SCREEN OR PERFORATION OPENINGS ARE: 
D Continuous Slot Ill Mill Slot D Gauze Wrapped D Torch Cut D Drilled Holes D Other (Specify) ......... . ......... ........... . 
D Louvered Shutter D Key Punched D Wire Wrapped D Saw Cut D None (Open Hole) 

SCREEN-PERFORATED INTERVALS: From . ZQ ...... . ft. to .?!? ........ ft., From .. . .. ....... ft. to . . .... ... ... ft., From ...... ...... ft. to .... ... ..... ft. 
GRAVEL PACK INTERVALS: From .. . .. ~.0 ... . ft. to .... ?..!?. .... ft., From ...... ..... . ft. to .. ......... . ft., From .... . ....... ft. to ..... ....... ft. 

9 GROUT MATERIAL: D Neat cement D Cement grout Ill Bentonite D Other . ..... .. .. ................... .... .... .. .... . . . .... . . . . . . . .. . 
Grout Intervals: From .. . .. .. 9 ..... . ft. to .. ?..Q .. ..... . .. ft., From .. ............. ft. to ............... ft. , From ............... ft. to . . ............. ft. 
Nearest source of possible contamination: 

D Septic Tank D Lateral Lines D Pit Privy 
D Sewer Lines D Cess Pool D Sewage Lagoon 
D Watertight Sewer Lines D Seepage Pit D Feedyard 
D Other (Specify) .. ............ ... . .................. . ...................... .... ..... . 

D Livestock Pens 
D Fuel Storage 
D Fertilizer Storage 

D Insecticide Storage 
D Abandoned Water Well 
□ Oil Well/Gas Well 

Direction from well? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Distance from well? .. ...... ... ................................ ............ ft. 
10 FROM TO LITHOLOGIC LOG FROM TO LITHO. LOG (cont.) or PLUGGING INTERVALS 

0 2 Top Soil 
2 12 Clav-Sandv 
12 24 Sand & Gravel 
24 25 Shale-Grev/Hard 

Notes: 
t------+-----+------------------1 

11 CONTRACTOR'S OR LANDOWNER'S CERTIFICATION: This water well was Ill constructed, □ reconstructed, or □ plugged 
under my jurisdiction and was ~on:pleted on (mo-day-year) .~/~.~lWHl .... ... and this record is true to the best of my knowledge and belief. 
Kansas Water Well Contractors License No . . 8~7. ........ .. This Water Well Record was completed on (mo-day-year) 2/:1.5/201.8 ..... .... . 
under the business name of P.~te.r.imr.i. McN.ett .O.r.illina. Jm~ .... .. ......... ... ....... .......... ................... ... ...... ... ............ ... .. ..... ...... . 

Send one copy to WATER WELL OWNER and retain one for your records. Fee of$5 .00 for each constructed well. 
KS Department of Health and Environment, Bureau of Water, Geology Section, 1000 SW Jackson St. , Suite 420, Topeka, Kansas 66612-1367. Telephone 785-296-3565. 
Visit us at http://www.kdheks.gov/waterwell/index.html KSA 82a- l 212 



KOLAR Document ID: 1387603 

WATER WELL RECORD Form WWC-5 Division of Water 
R A N 

49502 I I 
1Z10·· IR d □ c ngma ecor orrectton ange m e 0 Ch • W llU se esources ,pp. 0 . W llID ~-- --~ e 
1 LOCATION OF WATER WELL: 

I 
Fraction 

I 
Section Number 

I 
Township Number 

I 
Range Number 

County: Sumner SE¼ SW¼ SW¼ NE¼ 10 T 30 S R 1 ll]E OW 

2 WELL OWNER: Last Name: Hoobler First: Shelly Street or Rural Address where well is located (if unknown, distance and 
Business: direction from nearest town or intersection): If at owner' s address, check here: D 
Address: 1346 E. 130th Ave. N. 
Address: Approx. 2.5 miles West and 1 mile South of Mulvane, KS 
City: M11lvane State: KS ZIP: 67110 

3 LOCATE WELL 
4 DEPTH OF COMPLETED WELL: ..... ~5 ... .. . ft. 5 Latitude: .. .. . .... .. ~!A~.?.~~- .. .... .... .. (decimal degrees) WITH"X" IN 
Depth(s) Groundwater Encountered: 1) ...... .1.0 .... ... ft. Longitude: .. . ....... _f;l}' .. ~Qi~.9 ..... ....... (decimal degrees) SECTION BOX: 

N 2) ........ .... ft. 3) ... .. .. ... .. ft., or 4) D Dry Well Datum: □ WGS 84 Ill NAD 83 □ NAD27 
WELL' S STATIC WATER LEVEL: .. .... .. . tQ ....... ft. Source for Latitude/Longitude: 

I I Ill below land surface, measured on (mo-day-yr) . . ~(~}(?9.1~ D GPS (unit make/model: ................. .. ..... .. ..... .. ..... ) 
- - NW-- - - NE - - □ above land surface, measured on (mo-day-yr) .. .... . . ...... (WAAS enabled? □ Yes □ No) 

I XI Pump test data: Well water was ..... ............ ft. D Land Survey D Topographic Map 
w I I E after .......... hours pumping . .... ... .. ...... gpm D Online Mapper: . .. ... . .. .... . ... . ........ . . ....... ..... ... .. . 

Well water was .......... .. ... .. ft. 
--SW-- - - SE- - after . . ........ hours pumping ........ .. .. .... gpm 

I I Estimated Yield: ... 125 .... gpm 6 Elevation: .J.?.?.9 ......... .. ft. 121 Ground Level D TOC 

s Bore Hole Diameter: .. .. ~Q .... in. to .. ... . ?~ ..... ft. and Source: D Land Survey D GPS D Topographic Map 
1----------1 mile---------1 .. . ....... .. in. to ...... .... ... . ft. Ill Other .KOI..AR .. ........ .......... ..... ............ 

7 WELL WATER TO BE USED AS: 
1. Domestic: 5. D Public Water Supply: well ID .. ........... .. .. .. ... ... 10. □ Oil Field Water Supply: lease ........... ......... .. ...... 

D Household 6. D Dewatering: how many wells? ...... .. .. .............. 11. Test Hole: well ID ............................... 
D Lawn & Garden 7. D Aquifer Recharge: well ID .. . ............. ....... .. D Cased D Uncased D Geotechnical 
D Livestock 8. D Monitoring: well ID .. . ... ................. .... .. ... 12. Geothermal: how many bores? .. ... ........... ...... 

2. Ill Irrigation 9. Environmental Remediation: well ID .... .. ..... ..... a) Closed Loop D Horizontal D Vertical 
3. D Feedlot D Air Sparge D Soil Vapor Extraction b) Open Loop D Surface Discharge D Inj . of Water 
4. D Industrial D Recovery D Injection 13. D Other (specify): ......................... . ... .. .... .... ..... 

Was a chemical/bacteriological sample submitted to KDHE? D Yes □ No If yes, date sample was submitted: .... .... .. . .. ......... ... .. .. . 
Water well disinfected? D Yes □ No 

8 TYPE OF CASING USED: □ Steel Ill PVC □ Other .. .. . . .. . . .. .. .. .. .. CASING JOINTS: Ill Glued □ Clamped □ Welded □ Threaded 
Casing diameter ... .. JQ .. .. ... in. to ... .. .. ~9 .. ... ft., Diameter . . . . . . . . . . . . .. in. to .............. ft. , Diameter ..... ......... in. to ..... ......... ft. 
Casing height above land surface ...... .. J ~ ...... . in. Weight .. ....... ........... lbs./ft. Wall thickness or gauge No .. -M.~ .. .. .. .. .. .... 
TYPE OF SCREEN OR PERFORATION MATERIAL: 

D Steel D Stainless Steel D Fiberglass Ill PVC D Other (Specify) .. ...... ..... .. .......... ... .. .. .. .. . ..... 
D Brass D Galvanized Steel D Concrete tile D None used (open hole) 

SCREEN OR PERFORATION OPENINGS ARE: 
D Continuous Slot Ill Mill Slot D Gauze Wrapped D Torch Cut □ Drilled Holes D Other (Specify) ...... ..... . ......... .... ...... 
D Louvered Shutter D Key Punched D Wire Wrapped D Saw Cut D None (Open Hole) 

SCREEN-PERFORATED INTERVALS: From . .ZQ ....... ft. to .?.~ .. .... .. ft. , From .... .. .... .. ft. to .. ........ .. ft. , From .... ... .... . ft. to ... ......... ft. 
GRAVEL PACK INTERVALS: From ..... 4.0 .... ft. to .. .. ?.9. .... ft., From ........ .... ft. to ...... ...... ft., From .. .. .. .... .. ft. to . . ...... .... ft . 

9 GROUT MATERIAL: D Neat cement D Cement grout Ill Bentonite D Other . .. .. . .... . . . .. . . . ... .. ...... . ....... .. .. .. ....... .. ........ 
Grout Intervals: From .. .... . 9 ...... ft. to .. ?.Q .......... ft. , From ............... ft. to ............... ft., From ........... . .. . ft. to ...... ........ . ft. 
Nearest source of possible contamination: 

D Septic Tank D Lateral Lines □ Pit Privy D Livestock Pens D Insecticide Storage 
D Sewer Lines D Cess Pool D Sewage Lagoon D Fuel Storage D Abandoned Water Well 
D Watertight Sewer Lines D Seepage Pit D Feedyard D Fertilizer Storage □ Oil Well/Gas Well 
D Other (Specify) ... ... . . . ..... ... . ...... .... . ..... .. ... ... .. .. ... ....... ......... .... 

Direction from well? ...... . ................ ... . ......... .. .... Distance from well? .... ... ......... .... .. ........ .. .. ...... ........ .... ... ft. 
10 FROM TO LITHOLOGIC LOG FROM TO LITHO. LOG (cont.) or PLUGGING INTERVALS 

0 2 Top Soil 
2 12 Clav-Sandv 
12 24 Sand & Gravel 
24 25 Shale-Grev/Hard 

Notes: 

11 CONTRACTOR'S OR LANDOWNER'S CERTIFICATION: This water well was Ill constructed, D reconstructed, or D plugged 
under my jurisdiction and was ~o~pleted on (mo-day-year) .~/~.~(Wm ... .... and this record is true to the best of my knowled~e and belief. 
Kansas Water Well Contractors License No . . 6W .. ..... .. .. Thts Water Well Record was completed on (mo-day-year) 2/'J.5/ 01.8 .......... 
under the business name of .P.~te.r.&o.r:i. McN.~tt .O.r.iJlim:t. Jnc. .. .. ... .. .. . . . ...... . .. ... .... . .. . . . .... . ...... . . . . . . . ............ . .... . ... . ... .. .. . .. . ... ... .. 

Send one copy to WATER WELL OWNER and retain one for your records. Fee of $5 .00 for each constructed well. 
KS Department of Health and Environment, Bureau of Water, Geology Section, 1000 SW Jackson St. , Suite 420, Topeka, Kansas 66612-1367. Telephone 785-296-3565. 
Visit us at htt11://www. kdheks. gov/waterwell/index.html KSA 82a-1212 




