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John Hallock, owner and operator of a well in Pawnee County, Water Right, File No. 16,111 
filed a written complaint of water right impairment dated July 26, 2006 with the Stafford 

Field Office of the Division of Water Resources. 
Data collection in the area began in the fall of 2006 and continues at a number of 

wells within two miles of 16,111 (“Mr. Hallock’s well”). 
Staff from the Stafford Field Office installed equipment at the site to evaluate 

water levels in the area.  They also assessed the pumping rate and compliance condition 
of the surrounding wells. 

Water level transducers were first installed in the area in March, 2007; at an 
observation well close to Mr. Hallock’s well in May, 2007; and in Mr. Hallock’s redrilled 
well in July, 2008.  The transducers and rate loggers enabled the division to monitor the 
pumping operations and water levels in Mr. Hallock’s well, in the nearby observation 
well, and in three nearby irrigation wells, Water Right File Numbers: 16,125; 25,001; and 
29,706. 

The division recorded water level fluctuations and well drawdown for the 2009 and 
2010 irrigation seasons and observed several periods of pumping interaction and impact 
on Mr. Hallock’s well from the three wells named above.  A technical report on the 
investigation and data analyses is attached hereto. 

Based on the data collected by the division and subsequently analyzed and 
assembled in the technical report, I find that: 

1. The source of water is a regional aquifer. 
2. There is a significant degree of interaction between Mr. Hallock’s well and 

wells in the immediate vicinity, such that the neighboring junior wells cause 
in excess of 40% of the drawdown in Mr. Hallock’s well at critical times of 
the pumping session. 

3. As a result, Mr. Hallock experienced significant reductions in pumping 
capacity and pumping depths in his well approached the top of his well 
screen.  

4. Impairment to Mr. Hallock’s well occurs when the pumping of nearby junior 
wells prevents water from moving to Mr. Hallock’s well such that, given 
proper diversion works, Mr. Hallock cannot reasonably fulfill his right to 
beneficially use water . 

5. More specifically, until further data analysis indicates otherwise, due to the 
significant degree of interference with the operation of Mr. Hallock’s 
diversion works and the resulting reduction in pumping capacity caused 
thereby, I find that impairment to Mr. Hallock’s well occurs when the water 
level within his well drops to less than 5 feet above the top of his well screen 
which is 177 feet below the surface of the well.  It can be anticipated that 
this might occur late in the irrigation season when local pumping is heaviest 
and seasonal aquifer declines are most pronounced.  
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6. Such impairment to Mr. Hallock’s water right is not substantially caused by 
a regional overall lowering of the water table as evidenced by the annual 
cycle of water level recovery when pumping ceases. 

 
Pursuant to K.A.R. 5-4-1, this final report is posted on the agency’s website as of 

March 8, 2013 (http://www.ksda.gov/water_management_services/content/321/cid/1745). 
 
  
 
 David Barfield, P.E. 
 Chief Engineer 
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SUMMARY 
 

John Hallock, owner and operator of a well in Pawnee County, Water Right, File 
No. 16,111 filed a written complaint of water right impairment dated July 26, 2006 with 
the Stafford Field Office of the Division of Water Resources. 

Data collection began August 1, 2006 and continued through 2007 at wells within 
two miles of 16,111 (“Mr. Hallock’s well”).  In the course of the investigation it was 
determined that Mr. Hallock’s well was defective.  

Mr. Hallock drilled a nearby replacement well in July 2008, located 42 feet from 
the originally permitted well.  Review of the driller’s log indicates that the replacement 
well fully penetrates the productive aquifer in this area and is screened in the most 
productive zone of the aquifer.  See Attachments 1 and 2.  Pumping and DWR monitoring 
of Mr. Hallock’s well began July 29, 2008. Monitoring continued through 2010 and is 
ongoing. 

Because a full year of pumping and water level data was collected in the 
investigation area in 2009, and because similar observations are apparent from 
analyzing the available 2010 data, this report is based primarily on the calendar year 
2009 data. 

Analysis of the data indicates that the coincident pumping of nearby wells 
evidences significant well-to-well interaction with pumping at Mr. Hallock’s well.  This 
well-to-well interaction caused the water level to be drawn down to within at least 17 
feet1 of the top of the well screen in Mr. Hallock’s well in August, 2009, when Mr. 
Hallock’s pumping alone caused 45.2 feet of drawdown in his own well and the pumping 
of neighboring wells caused an additional 34.3 feet of drawdown at Mr. Hallock’s well; an 
additional 75.9 percent.  Coincident pumping caused water levels to be drawn down to 
within 8 feet of his well screen in August, 2010.  See Attachments 1, 2, 6, and 9.  

The early season pumping rate at Mr. Hallock’s well in March 2009 was 740 
gallons per minute.  Actual rate measurements in August, 2009 show that, with nearby 
pumping, the rate at Mr. Hallock’s well reached a minimum of 663 gallons per minute — 
a 10 percent reduction in rate — with a maximum recorded drawdown of 79.5 feet.  This 
drawdown caused the water level in Mr. Hallock’s well to fall to at least 164.5 feet.  See 
Attachments 3 and 6. 

In each of the years 2008-2011, in the spring, after water levels have recovered 
from the previous year’s pumping, the water level returns to approximately 69 feet below 
the top of the observation well near Mr. Hallock’s well.  DWR has observed no evidence of 
a regional overall lowering of the water table.  

                                                 
1  The constant depth to water recorded in Mr. Hallock’s well on August 16, 2009 as show in Attachment 6 indicates that the 
depth to water may have exceeded the length of the transducer measuring the water level.  If so, the pumping level would have 
been even closer to the top of the well screen. 
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PUMPING SYSTEM 
 

The pump in Mr. Hallock’s well is driven with a 60 horsepower electric motor.  
Pumping rates were logged every 30 minutes between March 22 and March 26, 2009.  
The maximum rate during this period was 746 gallons per minute; the minimum was 735 
gallons per minute; the average was 740 gallons per minute.  These were the highest 
rates recorded at Mr. Hallock’s well during 2009 and occurred after three nearby wells 
had pumped for several days each.  See Attachment 3. 

The electric motor driving the pump is not variable and operated at a constant 
speed during the year.  Pump curves and other technical characteristics of the pump and 
motor are not available.  The gearing of the drive was not changed during the year.   

On August 14, 2010, when nearby wells were pumping, Mr. Hallock’s system 
pumped 642 gallons per minute when the water level had been drawn down to 174 feet; 8 
feet above the top of the well screen.  See Attachment 9.  DWR finds that Mr. Hallock’s 
pumping system did not limit his ability to fulfill his water right in 2009 and 2010. 
 
COLLECTION OF PUMPING OPERATIONS AND WATER LEVEL DATA 
 

On July 29, 2008, DWR installed water level sensors with data loggers at Mr. 
Hallock’s well (16,111).  The pumping rate of Mr. Hallock’s well was monitored with a 
rate logger.  Water levels at an observation well (obs16111) located 79 feet away from Mr. 
Hallock’s well were monitored with a water level sensor and data logger.  Pumping of the 
nearest irrigation well to the west (16,125) was monitored with a rate logger.  Pumping of 
the nearest irrigation well to the south (25,001) was monitored with a water level sensor 
at a deep well casing (cas25001) located 32 feet from the irrigation well.  Pumping of the 
nearest irrigation well to the southwest (29,706) was monitored with a water level sensor 
at the irrigation well. 

Pumping of the nearest irrigation well to the northeast (20,837) was not monitored 
due to in part to functional issues with the water meter and in part to the quantity of 
water used at the site.  Water use reports submitted to DWR indicate that 20,837 
pumped 44.5 acre feet of water in 2009 and 26 acre-feet in 2010.  DWR contacted the 
operator of 20,837 regarding the meter issues and those issues have been addressed.  
Because of the relatively small quantity of water reported, pumping by 20,837 was 
determined not to have a significant impact on Mr. Hallock’s well in 2009 and that 
pumping was not considered in the analyses of the 2009 and 2010 data.  

The four nearest irrigation wells are junior in priority to Mr. Hallock’s well and 
are located 1,349 feet (site 16,125); 1,800 feet (site 25,001); 3,218 feet (site 20,837); and 
3,222 feet (site 29,706) from Mr. Hallock’s well.  

Pumping of two other deep irrigation wells, both senior in priority to Mr. Hallock’s 
well, were monitored with water level sensors either at the irrigation well or at a nearby 
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water right 11,601 all had periods of pumping.  The aquifer test ended when the water 
level fully recovered on May 1.  Recorded pumping data was analyzed with AQTESOLV 
aquifer test analysis software.  An aquifer transmissivity of 3,909.7 feet2/day (29,245 
gallons per day/foot) and a storage coefficient of 0.0003155 were computed from this test. 
See Attachment 8. 
 
OBSERVATIONS 
 

Over the course of the 2009 irrigation season, significant well-to-well interaction 
between Mr. Hallock’s well and nearby pumping wells was observed. 

At the beginning of 2009, after water levels had recovered over the winter months, 
Mr. Hallock’s irrigation system pumped water at a rate of 740 gallons per minute (“early 
season rate”). 

While Mr. Hallock’s system was not operating, pumping of nearby wells caused the 
water level in the observation well (obs16111) to fall from 77 feet below the top of the 
observation well on June 24 to 132 feet below the top of the observation well on July 25.  
When Mr. Hallock began pumping on July 29, his rate averaged 700 gallons per minute. 

The greatest impacts of nearby pumping occurred in mid-August.  While Mr. 
Hallock’s system was not operating, pumping of nearby wells caused the water level in 
the observation well (obs16111) to fall from 116 feet on August 10 to 131 feet on August 
14.  When Mr. Hallock’s well was pumped from August 14 – 17, the rate averaged 675 
gallons per minute; a 9% reduction from the early season rate and the greatest average 
reduction to rate observed during the year.  During this period, the rate at Mr. Hallock’s 
well dropped to the lowest observed value of the season, 663 gallons per minute. 

Annotated graphics were developed using the collected data.  See Attachments 3 
through 7. 
 
 
IMPACTS 
 

Direct well to well interaction occurs between the well authorized under Water 
Right, File No. 16,111 and the wells authorized by Water Right, File Nos. 16,125; 25,001; 
and 29,706.  If Water Right, File No. 20,837 was exercised at or near its authorized rate 
of 765 gallons per minute and authorized quantity of 195 acre-feet, DWR assumes it 
would have roughly the same impact on Mr. Hallock’s well as File No. 29,706 due to 
20,837 being roughly the same distance from his well.  However, due to the relatively 
small amount of pumping (44.5 acre-feet) reported under 20,837 in 2009; DWR assumes 
that its impacts to Mr. Hallock’s well were negligible in 2009.  The 2010 water use report 
for 20,837 showed only 26 acre-feet pumped and DWR again assumed negligible impacts 
to Mr. Hallock’s well due to pumping at 20,837. 
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The impact on Mr. Hallock’s pumping operation caused by the pumping of specific 
nearby wells was determined by using the collected data, the Theis equation, and the 
principle of superposition.  On August 16, during the period when nearby pumping 
caused the greatest reduction in the pumping rate at Mr. Hallock’s well, Theis analysis of 
data measured at the observation well (obs16111) shows that the relative contributions 
were: 

 Pumping by 16,125 caused 11.3 feet of the total drawdown and 36% of the 
reduction in rate. 

 Pumping by 25,001 caused 10.8 feet of the total drawdown and 34% of the 
reduction in rate. 

 Pumping by 29,706 caused 9.6 feet of the total drawdown and 30% of the reduction 
in rate.  

 Pumping by 20,837 was minimal compared to nearby irrigation wells, and impacts 
to Mr. Hallock’s well were considered negligible in 2009 and 2010.  However, 
impacts would be significant if 20,837 were exercised at or near its authorized rate 
and quantity. 
 

 
The depth to water at Mr. Hallock’s irrigation well on August 16, 2009 may have 

exceeded the depth of the water level sensor that was set at 164.5 feet when the depth to 
water at the observation well was measured at 151 feet.  For the 2010 irrigation season a 
longer transducer was installed to a depth of 190 feet in Mr. Hallock’s irrigation well.  On 
August 14, 2010 the depth to water reading at Mr. Hallock’s irrigation well was 174 feet 
while the depth to water reading at the observation well reached 157 feet.  Critical points 
of interest regarding depth to water readings at Mr. Hallock’s irrigation well are: 

 
 The depth to water at the irrigation well of 174 feet, reached on August 14, 2010, is 

only 8 feet from the top of the well screen at 182 feet.  See Attachments 2 and 9. 
 Mr. Hallock’s irrigation well pumped at 660 gallons per minute while the water 

level was 174 feet and dropped to 642 gallons per minute before it was turned off.  
See Attachment 9. 

 The well driller pumped 946 gallons per minute at a depth of 167.5 feet or 169.5 
feet from the top of a 24 inch casing on July 23, 2008 and Mr. Hallock pumped 670 
gallons per minute at the same depth on August 3, 2010.  See Attachments 1 and 
9. 

 Mr. Hallock’s irrigation well dropped to 681 gallons per minute while pumping 
continuously at a depth to water of between 155 feet to 165 feet during June 30 to 
July 5, 2010.  See Attachment 9. 

 If nearby pumping causes the water level at the observation well to fall below 115 
feet while Mr. Hallock’s well is not pumping, and nearby pumping continues, the 
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expected rate of Mr. Hallock’s well when it begins operation is less than 700 
gallons per minute.  See Attachments 5 and 6. 

 If Mr. Hallock’s well was the only well pumping, the maximum depths to water at 
his irrigation well due to only his well pumping in 2009 and 2010 would not have 
exceeded 125 feet.  Observed depth to water reached 174 feet with nearby wells 
pumping.  See Attachments 9, 10 and 11.  
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Attachment 2 – Lithology of Mr. Hallock’s well, nearby wells, and key water levels. 
 

 

LITHOLOGY AND COLORS IN LEGEND ARE INTERPRETATIONS BY JOHN MUNSON, DWR,  FROM WELL LOGS AVAILABLE AT KANSAS GEOLOGICAL SURVEY WEBSITE
COLOR LEGEND

ILS FARMS SHALE
ZOOK HALLOCK HALLOCK WFY HOLDING COMPANY CLAY
IRRIGATION WELL IRRIGATION WELL OBSERVATION WELL IRRIGATION WELL sandy clay

clayey snd
25001 16111 obs16111 20837 sandstone

fine sand
Present depth to water readings from sand
MP height  MP height  sand and gravel
1.76 feet 3.06 feet

screen

2000 ft., msl

1900 ft., msl

1850 ft., msl

‐115 ft water level at observation well
when rate drops below 700 gpm

‐174 ft water level at irrigation well 
when pumping 660 gpm on 8/14/10 

2050 ft., msl

driller pumpedwell
4.5 hrs at 946 gpm 

1950 ft., msl

79 feet
3218 feet

1800 feet

2042

20572057

2051

‐68 ft irrigation well 16111 static level Jan ‐April 2010

‐182 ft screen

‐210 ft shale

Driller log data
irrigation well
from WWC‐5

Water level transducer data from MP

‐167.5 ft 

driller  static level
on 7/23/08

‐120 ft
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Attachment 8 – AQTESOLV Aquifer Parameter Estimation Output from 66-Day Aquifer Test 
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Attachment 9 – Hydrographs and Pumping Rates for Mr Hallock’s well 16,111; 2010 
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