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Executive Summary  
The Kansas River alluvial aquifer index well program is directed at developing a better understanding of 
the aquifer and its relationship to flow in the Kansas River. Projections indicate that the Kansas River 
corridor from Junction City to Kansas City will continue to be a major area of population and economic 
expansion in the coming decades and that groundwater will help fuel that expansion. Thus, we need to be 
able to reliably assess how water levels in the aquifer and the Kansas River will respond to increased 
groundwater pumping. The Kansas Legislature charged the Kansas Geological Survey (KGS) with 
improving our knowledge of the aquifer and its interactions with the Kansas River. A major task of that 
effort is the establishment of a network of monitoring (“index”) wells in the Kansas River alluvial aquifer 
(KRAA) that is patterned after the KGS index well network in the High Plains aquifer. The establishment 
of the KRAA network is the focus of this report. The Kansas River alluvial aquifer program is supported 
by the Kansas Water Office (KWO) and has benefited from assistance from personnel of the Kansas 
Department of Agriculture, Division of Water Resources, and past funding support by the U.S. Geological 
Survey’s National Groundwater Monitoring Network program.  

The project began with the installation of a monitoring well near the Lawrence Airport in late 
summer 2017. The network now consists of 11 wells from west of Manhattan to just north of Lake 
Quivira in the Kansas City metropolitan area. Each well is equipped with a transducer for continuous 
monitoring of water levels, and the transducers are connected to telemetry equipment to allow real-time 
viewing of well conditions on the KGS website (http://www.kgs.ku.edu/Hydro/KansasRiver/index.html). 
The vision of the program is that these wells, and others that will be added over time, will be monitored 
for the long term. The ultimate objective is to gather sufficient information through water-level 
monitoring and the additional activities of this program so that a groundwater model of the aquifer and its 
relationship to the Kansas River can be constructed and then improved over time. 

This report provides a concise description of conditions as of June 2020. The report consists of a 
description of each of the 11 well sites, an initial interpretation of the well hydrographs, and a summary of 
the additional activities that have been performed at the sites. The COVID-19 pandemic has significantly 
slowed progress on a number of project activities, particularly on the installation of additional wells and 
the completion of the hydrostratigraphic framework portion of the project. 

The major accomplishments of the index well program to date are as follows: 
1. The network has been built from scratch and now consists of 11 wells spanning the length of the 

Kansas River corridor; 
2. Telemetered data from all 11 wells are served on the KGS website; 
3. We have initially analyzed hydrographs from all 11 wells and have begun to develop an 

understanding of the major mechanisms that produce water-level changes at each well.   
The focus of activities for the remainder of 2020 and 2021 will be on the continuation of monitoring 

at all program wells; a more detailed analysis of hydrographs from all wells with a particular emphasis on 
teasing out the role of precipitation and river-stage changes; installation of an additional five wells to fill 
in gaps in the network and create transects from the river to the valley wall; the completion of a 
hydrostratigraphic analysis of the alluvial aquifer; and the chemical analysis of groundwater samples from 
all network wells.  
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1 Introduction and Background 
The Kansas River corridor is projected to continue to be a major area of population and economic 
expansion in the coming decades, and pumping of groundwater from the Kansas River alluvial aquifer 
(KRAA) will undoubtedly increase to help support that expansion. Currently, we have insufficient 
information to reliably assess how water levels in the aquifer and the Kansas River will respond to 
increases in the pumping of groundwater. That information is essential for, among other things, 
management of groundwater storage in the aquifer in conjunction with management of reservoir system 
storage.  

 The Kansas Legislature charged the Kansas Geological Survey (KGS) with improving the 
understanding of the aquifer and its relationship to Kansas River flow and provided funding for the 
project through the Kansas Water Office. A major task of the project is the establishment of an index well 
network in the KRAA that is similar to the KGS index well network in the High Plains aquifer (Butler et 
al., 2020). The first phase of this task consisted of the establishment of a 10-well network from upstream 
of Manhattan to the Kansas City metropolitan area either through the installation of new wells or the 
equipping of existing wells for real-time monitoring of water levels. Five of these wells were installed 
with funding through the KGS participation in the USGS National Groundwater Monitoring Network 
Program (Wilson, 2019).  All 10 wells are now in operation and provide continuous water-level records 
that are accessible in real time through the KGS website 
(http://www.kgs.ku.edu/Hydro/KansasRiver/index.html). The second and third phases of the task involve 
the addition of six wells to the network to fill in gaps in the coverage and to complete transects of wells 
across the floodplain from the river to the edge of the aquifer; one of those wells is now in operation and 
provides continuous water-level records that are accessible through the KGS website.  Concurrent with 
these phases are additional activities focused on obtaining information about the hydrostratigraphic 
framework of the aquifer and the hydraulic conductivity and water chemistry in the vicinity of each well; 
those activities are in varying degrees of progress. The ultimate objective is to gather sufficient 
information through water-level monitoring and additional activities so that a groundwater model of the 
aquifer and its relationship to the Kansas River can be constructed. 

This report provides a concise description of conditions as of June 2020. The report consists of a 
description of each of the 11 well sites, an initial interpretation of the well hydrographs, and a summary of 
the additional activities that have been performed at the sites. The COVID-19 pandemic has significantly 
slowed progress on a number of project activities, particularly the installation of additional wells and the 
completion of the hydrostratigraphic framework portion of the project. 

 

2 Overview of Aquifer Characteristics  
Whittemore et al. (2019) provide a description of the general characteristics of the KRAA from 

which the following is drawn. The aquifer is composed of the unconsolidated sediments that fill the 
Kansas River valley. These alluvial sediments can be more than 80 ft in thickness in the deepest areas. 
The underlying bedrock consists primarily of limestone and shale, although some short sections of the 
valley are underlain by sandstone. The sediments in the deeper part of the alluvial aquifer are generally 
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coarse sand and gravel and overlain by finer-grained deposits (sand, silt, and silty clay) (Davis and 
Carlson, 1952; Dufford, 1958; O’Connor, 1960, 1971). Where the alluvial deposits are of substantial 
thickness, the aquifer has a high transmissivity and can commonly yield more than 1,000 gpm to large-
capacity vertical wells (Fader, 1974). The quality of the water is fresh, although it is hard due to 
groundwater flow passing through the calcareous bedrock underlying the aquifer and in the valley walls. 
High iron and manganese occur in some portions of the alluvium as a result of chemically reducing 
conditions probably generated by organic matter in sediment in buried meander cutoffs and overbank 
deposits (Whittemore et al., 2014). 

 

3 Program History 
The Kansas River alluvial aquifer index well program began in late summer 2017 with the installation of 
a transducer- and telemetry-equipped well in Douglas County near the Lawrence Municipal Airport 
(Douglas County Index Well 1 [DG01]). This site was chosen so that we could build upon the 63-year 
record of monitoring from a previous well at the site. Over the next two years, an additional nine new 
wells were installed and an existing well was converted to an index well. The current network consists of 
11 wells. All wells are equipped with a transducer to measure the position of the water level every hour 
and with telemetry equipment so that the measurements can be transferred to the KGS and viewed in real 
time on the KGS website. When possible, site locations were chosen, as with DG01, to build on previous 
monitoring efforts. In addition, when possible, an effort was made to site wells close to a USGS stream 
gage to develop a better understanding of the relationship between the river and the alluvial aquifer. The 
existing well that was incorporated into the network is at the edge of the floodplain in Douglas County 
and was chosen to be part of a transect that will run from the river to the edge of the floodplain.  

Figure 1 shows the 11 wells that make up the current network. The next phase will be to add three 
new wells: one to fill the gap between WB01 and SN01, one to fill the gap between JF01 and DG01, and 
one to complete the transect that currently consists of DG01 and GEMS4-1. An additional two wells will 
be added to the network after completion of the hydrostratigraphic analysis and assessment of water-use 
patterns.  

Figure 1—The Kansas River alluvial aquifer index well network as of early June 2020. The shaded area is the extent 
of the aquifer. GEMS4-1 is the previously existing well at the edge of the floodplain that was incorporated in the 
network as part of a transect that runs from the river to the edge of the floodplain.  
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4 Overview of Index Well Sites and Monitoring Data 
This section describes the installation of the 11 index wells currently in operation and provides a brief 
discussion of the hydrographs from those wells. The duration of monitoring ranges from more than three 
years of hourly measurements at the first installed well (DG01) to a little more than half a year at the most 
recently added wells. The water-level data from the Kansas River network has very different 
characteristics from the data from the High Plains aquifer (HPA) index well network (Butler et al., 2020). 
In the HPA, the major drawdown in water level occurs during the summer when the aquifer is 
significantly stressed to provide water for irrigated agriculture. After cessation of irrigation pumping, 
water levels typically will increase until the start of the next pumping season; other than in the eastern 
portions of the HPA in south-central Kansas, stream-aquifer interactions are essentially negligible. In the 
KRAA, irrigation plays a more limited role than in the HPA, particularly in the eastern half of the 
network. In addition to irrigation pumping, which primarily occurs during the summer, the major 
mechanisms that produce changes in water level are precipitation recharge, stream-stage changes, and 
pumping for public water and industrial supplies, all of which can occur at any time during the year. As a 
result, the annual water-level change for an individual well is computed from the difference in the average 
water level from one year to the next, and not, as in the HPA network, from the difference in an annual 
water level measurement taken during the winter, three to four months after cessation of irrigation 
pumping.  
 In the following subsections, the installation, characteristics, and hydrograph of each well are 
discussed. The wells are organized by their location with respect to Topeka; wells in and to the west of 
Topeka are in the western reach of the network, while those east of Topeka are in the eastern reach. 
Details on the methods used for well installation and for subsequent slug tests can be found in the 
appendix. The Kansas River is also known as the “Kaw,” so that more succinct term will be used for the 
Kansas River in the aerial photos. 
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4.1 Western Reach — West of Manhattan to Topeka 
Five index wells are located in this reach of the Kansas River alluvial aquifer (fig. 2). These wells were 
drilled between May and October of 2018. Tables 1 and 2 summarize the characteristics of the wells.  
 
Table 1—Characteristics of the western wells in the Kansas River alluvial aquifer index well network. 

Site Average 
2019 WL 
elev. (ft)a 

Average 
2019   

saturated 
thickness 

(ft)a 

Bedrock 
depth 

(estimated ft 
below land 

surface) 

Screened 
interval (ft 
below land 

surface) 

2018 water use (ac-ft)b 
1 mi 

radius  
2 mi radius  5 mi  

radius 
 

RL01 1,018.13 31.38 50.25 45–50 195.30d 438.13e 1,758.87f 

RL02 981.78 19.98 37.2 27–37 46.24 1,148.52g 5,233.25h 

WB01 961.99 34.99 44c 22–37 326.42 1,605.23i 5,136.33j 

SN01 908.51 27.01 46.5 36.5–46.5 484.78 1,796.01k 5,277.11k 

SN02 870.72 32.22 71.5c 44–64 831.99l 1,420.28m 6,790.78n 

a Averaging period is the full year unless stated otherwise: 
RL01 3/22/19 – 12/31/19 
WB01 3/2/19 – 12/31/19 
SN02 1/11/19 – 12/31/19. 

b  Irrigation use unless noted  

c Well did not reach bedrock, so value is the average of the two closest wells that reached bedrock. 
d Includes 5.78 ac-ft of industrial water.  
e Includes 65.33 ac-ft of industrial water. 
f Includes 145.26 ac-ft of industrial, 148.20 ac-ft of municipal, and 699.25 ac-ft of other water. 
g Includes 0.50 ac-ft of recreational water.  
h Includes 19.73 ac-ft of industrial, 1,985.65 ac-ft of municipal, and 0.50 ac-ft of recreational water. 
i Includes 38.42 ac-ft of industrial, 122.19 ac-ft of municipal, and 2.14 ac-ft of stock water. 
j Includes 38.42 ac-ft of industrial, 778.37 ac-ft of municipal, and 2.14 ac-ft of stock water. 
k Includes 98.67 ac-ft of municipal water. 
l Includes 1.41 ac-ft of industrial and 526.25 ac-ft of municipal water. 
m Includes 14.25 ac-ft of industrial and 784.30 ac-ft of municipal water. 
n Includes 2,440.93 ac-ft of industrial, 1,946.22 ac-ft of municipal, and 10.99 ac-ft of other water. 
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Table 2—Additional characteristics of the western wells in the Kansas River alluvial aquifer index well network. 

Site Distance 
from 

Kansas 
River 

(miles) 

Width of 
floodplain 

(miles)a 

Nearby 
weather 
stationb 

 

Nearby 
stream 
gagec 

Nearby previous monitoring 
Nearby 
previous 
well? 

Distance 
from index 
well (ft) 

Monitoring 
period 
 

RL01 0.20 1.86 Manhattan 
Airport 

None Yes <450 ft 9/65–12/83 

RL02 0.36 2.91 None None Yes <30 ft 12/66–3/04 

WB01 0.45 2.75 Wamego 06887500 Yes <900 ft 6/66–3/04 
SN01 1.00 4.82 Rossville 06888700d Yes <30 ft 6/78–3/04 

SN02 1.20 2.55 None 06888990 Yes <30 ft 7/50–3/04 

 
aDistance perpendicular to valley axis using the Kansas Biological Survey’s FLDPLN (floodplain) model. 
bName of the weather station within 5 miles of well. 
cUSGS ID# of the stream gage within 5 miles of well. 
dStream gage is on Cross Creek at Rossville; well is 0.40 miles from Cross Creek. 

 
Figure 2—Map of index wells in the western reach of the Kansas River network; data from these wells can be 
viewed in real time on the KGS website (http://www.kgs.ku.edu/Hydro/KansasRiver/index.html). 
  

RL01 SN01 

RL02 
WB01 

SN02 
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4.1.1 Riley County Index Well 1 

 
Figure 3—Aerial view of Riley County index well 1 (RL01) and nearby points of diversion. The Manhattan Regional 
Airport is to the west of the well, and the city of Manhattan is to the north and northeast. 

 
Figure 3 is an aerial view of the Riley County index well 1 site (T. 10 S., R. 07 E., 34 BAA 01) at a scale 
that shows the site of the index well, the Kansas River, and nearby wells that have active water rights. The 
well was installed on 7/18/18 with a 5 ft screen at the bottom of the aquifer. The aquifer consists of sand 
with minor silt lenses (see Appendix for WWC-5 report and associated direct-push electrical conductivity 
log). The well was developed (hand bailed 3.5 well volumes) and monitoring began on 3/21/19; telemetry 
equipment was installed on 1/6/20. Slug tests were performed on 9/18/19; test results indicate a 
reasonable connection to the aquifer with a hydraulic conductivity value of 20–25 ft/d. Previously, water 
levels were monitored (6 to 16 times per year prior to 1971, quarterly thereafter) from September 1965 to 
December 1983 at a well (USGS ID # 390841096380802) about 450 ft south of the index well. 
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Figure 4—Riley County index well 1 hydrograph with stream stage and precipitation data—total data run to 6/25/20. 
A water-level elevation of 1,016 ft corresponds to a depth to water of 21 ft below land surface (lsf). The top of the 
screen is 45 ft below lsf (elevation of 992 ft), and the bottom of the aquifer is 50.2 ft below lsf (elevation of 986.8 ft). 
The screen terminates 0.2 ft above the bottom of the aquifer. Electric-tape measurements are in good agreement 
with transducer. Manhattan Airport weather station is across the river from the well (less than 2 miles); Manhattan 
gage is 8 miles downstream from the well. 

 
Major Points  
• Water-level changes appear to be primarily driven by changes in stream stage. The aquifer responds 

relatively rapidly to changes in stream stage, but responses are dampened with respect to those 
changes.  

• Given the strong relationship with stream stage, it is difficult to discern the relationship between 
precipitation and water-level changes. 

• The influence of nearby pumping wells is not discernible. 
• Well does not appear to have a discernible response to changes in barometric pressure, which is 

consistent with the shallow depth to water and the sandy vadose zone (determined from electrical 
conductivity logging).   
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4.1.2 Riley County Index Well 2 

 
Figure 5—Aerial view of Riley County index well 2 (RL02) and nearby points of diversion. The city of St. George is 
across the river to the north, and the city of Manhattan is about 4 miles to the west. 

 
Figure 5 is an aerial view of the Riley County index well 2 site (T. 10 S., R. 09 E., 17 BDD 01) at a scale 
that shows the site of the index well, the Kansas River, and nearby wells that have active water rights. The 
well was installed on 5/15/18 with a 10 ft screen at the bottom of the aquifer. The aquifer consists of sand 
with minor silt lenses (see Appendix for WWC-5 report and associated direct-push conductivity log). The 
well was developed (hand bailed 5.8 well volumes), a sensor and telemetry equipment were installed, and 
monitoring began on 8/15/18. Slug tests were performed on 9/18/19; test results indicate a good 
connection to the aquifer with a hydraulic conductivity value of 400–500 ft/d. Previously, water levels 
were monitored (2 to 12 times per year) from December 1966 to March 2004 at a well (USGS ID 
#391055096261701) within 30 ft of the index well. 
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Figure 6—Riley County index well 2 hydrograph with stream stage and precipitation data—total data run to 6/25/20. 
A water-level elevation of 984 ft corresponds to a depth to water of 15 ft below land surface (lsf). The top of the 
screen is 27 ft below lsf (elevation of 972 ft), and the bottom of the aquifer is 37.2 ft below lsf (elevation of 961.8 ft). 
The screen terminates 0.2 ft above the bottom of the aquifer. Electric-tape measurements are in good agreement 
with transducer. Wamego gage is 10 miles downstream from the well. Precipitation measured at Wamego, 
approximately 6.5 miles to the east of the well; precipitation record ended on 12/27/19. 

 
Major Points  
• Water levels exhibit a very muted and lagged response to stream-stage changes, despite being within 

0.4 mi of the river. This indicates that there is a low-permeability interval limiting the connection 
between the river and the portion of the aquifer in the vicinity of the well.  

• Water levels have an extremely muted response to precipitation, despite being within 20 ft of the land 
surface. This indicates a low permeability layer above the water table, which is consistent with the 
results of electrical conductivity logging. 

• The influence of nearby pumping wells is difficult to discern, likely as a result of the very small water 
use within a 1 mi radius of the well. 

• Water levels fluctuate more after slug tests on 9/18/19 (shortly after third electric tape measurement 
on plot), likely as a result of further well development produced by the slug tests. 
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4.1.3 Wabaunsee County Index Well 1 

 
Figure 7—Aerial view of Wabaunsee County index well 1 (WB01) and nearby points of diversion. The city of 
Wamego is about 2 miles to the northwest. 

 
Figure 7 is an aerial view of the Wabaunsee County index well 1 site (T. 10 S., R. 10 E., 15 DDC 01) at a 
scale that shows the site of the index well, the Kansas River, and nearby wells that have active water 
rights. The well was installed on 5/10/18 with a 15 ft screen terminating approximately 7 ft above the 
bottom of the aquifer. The aquifer consists of sand with a few thin silt lenses (see Appendix for WWC-5 
report and associated direct-push conductivity log). A sensor was placed in the well and monitoring began 
on 3/1/19. The well was developed (hand bailed 4.4 well volumes) on 3/20/19, and telemetry equipment 
was installed the following day (3/21/19). Slug tests were performed on 10/17/19; test results indicate a 
good connection to the aquifer with a hydraulic conductivity value of 120–160 ft/d. Previously, water 
levels were monitored (2 to 12 times per year) from June 1966 to March 2004 at a well (USGS ID 
#391029096171301) within 900 ft of the index well. 
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Figure 8—Wabaunsee County index well 1 hydrograph with stream stage and precipitation data—total data run to 
6/25/20. A water-level elevation of 960 ft corresponds to a depth to water of 11 ft below land surface (lsf). The top of 
the screen is 22 ft below lsf (elevation of 949 ft), and the bottom of the aquifer is estimated to be 44 ft below lsf 
(elevation of 927 ft). The screen terminates 7 ft above the bottom of the aquifer. Electric-tape measurements are in 
good agreement with transducer. Wamego gage is 2 miles upstream from the well. Precipitation measured at 
Wamego, about 2.5 miles to the northwest of the well; precipitation record ended on 12/27/19. 

 
Major Points  
• Water levels clearly respond to precipitation and, to a lesser extent, changes in stream stage. 
• Anomalous apparent water-level fluctuations occur intermittently in the first half of the record and 

nearly continuously in the second half. These fluctuations are artifacts produced by water blocking 
the vent tube of the gauge transducer; transducer and cable were replaced while this report was being 
prepared.  

• There is no indication of nearby pumping of groundwater.  
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4.1.4 Shawnee County Index Well 1 

 
Figure 9—Aerial view of Shawnee County index well 1 (SN01) and nearby points of diversion. The city of Rossville is 
about a mile to the northeast. Cross Creek is within the dark green, sinuous line of vegetation to the east of the well. 

 
Figure 9 is an aerial view of the Shawnee County index well 1 site (T. 11 S., R. 13 E., 04 AAD 01) at a 
scale that shows the site of the index well, the Kansas River, and nearby wells that have active water 
rights. The well was installed on 5/16/18 with a 10 ft screen terminating at the bottom of the aquifer. The 
aquifer consists of sand with some silt lenses and is overlain by clay and silty sands (see Appendix for 
WWC-5 report and associated direct-push conductivity log). The well was developed (hand bailed 5.7 
well volumes) on 8/13/18, and sensor and telemetry equipment were installed on the same day. Slug tests 
were performed on 9/18/19; test results indicate a good connection to the aquifer with a hydraulic 
conductivity value of 180–240 ft/d. Previously, water levels were monitored (once to four times per year) 
from June 1978 to March 2004 at a well (USGS ID # 390731095575801) within 30 ft of the index well. 
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Figure 10—Shawnee County index well 1 hydrograph with stream stage and precipitation data—total data run to 
6/25/20. A water-level elevation of 908 ft corresponds to a depth to water of 20 ft below land surface (lsf). The top of 
the screen is 36.5 ft below lsf (elevation of 891.5 ft), and the bottom of the aquifer is 46.5 ft below lsf (elevation of 
881.5 ft). The screen terminates at the bottom of the aquifer. Electric-tape measurements are in good agreement 
with transducer. USGS gage is on Cross Creek at Rossville about 1 mile from well; there is no USGS gage on the 
Kansas River within 17 river miles of the well. The well is about 0.4 miles from Cross Creek and 1 mile from the 
Kansas River. Rossville precipitation records began on 6/13/19 (weather station slightly more than a mile from well). 

 
Major Points  
• Water levels appear to respond to both stream-stage changes and precipitation. Response to stream 

stage appears somewhat muted. 
• Water levels fluctuate more after slug tests on 9/18/19 (shortly after third electric tape measurement 

on plot), likely as a result of further well development produced by the slug tests. 
• A clear pumping signal is observable on the graph, but pumping is not restricted to the growing 

season; periodic pumping occurs throughout the year. Water use within a 2 mi radius of the well is the 
highest of any of the wells in the western reach. 
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4.1.5 Shawnee County Index Well 2 

 
Figure 11—Aerial view of Shawnee County index well 2 (SN02) and nearby points of diversion. The city of Topeka is 
to the south and east. Just to the north of the well is a major rail line. 

 
Figure 11 is an aerial view of the Shawnee County index well 2 site (T. 11 S., R. 15 E., 16 DCA 02) at a 
scale that shows the site of the index well, the Kansas River, and nearby wells that have active water 
rights. The well was installed on 10/18/18 with a 20 ft screen terminating approximately 7.5 ft above the 
bottom of the aquifer. The aquifer consists of sand with some silt lenses and is overlain by a thick (27.5 
ft) interval of clay and silt (see Appendix for WWC-5 report and associated direct-push conductivity log). 
A sensor was placed in the well and monitoring began on 1/10/19. The well was developed (hand bailed 
4.0 well volumes) on 3/20/19, and telemetry equipment was installed the following day (3/21/19). Slug 
tests were performed on 9/16/19; test results indicate a good connection to the aquifer with a hydraulic 
conductivity value of 220–360 ft/d. Previously, water levels were monitored every five days from July 
1950 to  October 1980 and then once to twelve times per year in most years to February 2004 at a well 
(USGS ID #390519095445301) within 30 ft of the index well. 
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Figure 12—Shawnee County index well 2 hydrograph with stream stage and precipitation data—total data run to 
6/25/20. A water-level elevation of 870 ft corresponds to a depth to water of 30 ft below land surface (lsf). The top of 
the screen is 44 ft below lsf (elevation of 856 ft), and the bottom of the aquifer is estimated to be 71.5 ft below lsf 
(elevation of 828.5 ft). The screen terminates 7.5 ft above the bottom of the aquifer. Electric-tape measurements are 
in good agreement with transducer. USGS gage is 3 miles downstream from well. Precipitation measured at Billard 
Airport, which is approximately 7 miles to the east of the well. 

 
Major Points  
• Water levels appear to respond to both stream-stage changes and precipitation. Response to stream 

stage are muted. 
• The spikes in the water-level record, which appear to be related to nearby rail and heavy truck traffic, 

indicate a confined aquifer, consistent with the electrical conductivity log. 
• A pumping signal is small but discernible on the graph; periodic pumping occurs throughout the year. 
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4.2 Eastern Reach — East of Topeka to Kansas City 
Six index wells are located in this reach of the Kansas River alluvial aquifer (fig. 13). The GEMS4-1 
well, which is on the long-term Geohydrologic Experimental and Monitoring Site (GEMS), was drilled in 
1990, while the five other wells were drilled between August 2017 and July 2018. Tables 3 and 4 
summarize the characteristics of these six wells.  
 
Table 3—Characteristics of the eastern wells in the Kansas River alluvial aquifer index well network. 

Site Average 
2019 WL 
elev. (ft)a 

Average 2019 
saturated 
thickness 

(ft)a 

Bedrock depth 
(estimated ft 
below land 

surface) 

Screened 
interval (ft 
below land 

surface) 

2018 water use (ac-ft)b 
1 mi 

radius  
2 mi 

radius  
5 mi 

radius  

JF01 845.1 29.8 46.7 33–43 329 3,118c 4,370d 

DG01 816.8 50.8 68 46.5–66.5 188 2,090e 3,313f 

GEMS4-1 809.5 54.5 70 39.5–69.5 389g 1,041g 2,969f 

DG02 795.1 52.1 74 55–70 39 131h 2,089i 

LV01 765.4 45.6 66.2 45–65 7,392j 8,827k 12,571l 

WY01 731.6 33.6 69 50–65 808m 875n 1,005o 

a Averaging period is full year unless stated otherwise: 
DG02 1/10/19 – 12/31/19. 

b  Irrigation use unless noted. 
c Includes 2,064 ac-ft of industrial and 358 ac-ft of municipal water. 
d Includes 2,064 ac-ft of industrial, 642 ac-ft of municipal, and 23 ac-ft of recreational water. 
e Includes 451 ac-ft of industrial and 809 ac-ft of municipal water. 
f Includes 456 ac-ft of industrial, 871 ac-ft of municipal,13 ac-ft of recreational, and 100 ac-ft of other water. 
g Includes 26 ac-ft of industrial and 363 ac-ft of municipal water. 
h Includes 5 ac-ft of industrial and 50 ac-ft of municipal water. 
i Includes 430 ac-ft of industrial, 583 ac-ft of municipal, and 100 ac-ft of other water. 
j Includes 7,389 ac-ft of municipal water. 
k Includes 4 ac-ft of industrial and 8,820 ac-ft of municipal water. 
l Includes 67 ac-ft of industrial and 12,451 ac-ft of municipal water. 
m Includes 1 ac-ft of industrial and 807 ac-ft of municipal water. 
n Includes 68 ac-ft of industrial and 807 ac-ft of municipal water. 
o Includes 141 ac-ft of industrial, 807 ac-ft of municipal, and 57 ac-ft of other water. 
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Table 4—Additional characteristics of the eastern wells in the Kansas River alluvial aquifer index well network. 

aDistance perpendicular to the valley axis using the Kansas Biological Survey’s FLDPLN (floodplain) model. 
bName of the weather station within 5 miles of well. 
cUSGS ID# of the stream gage within 5 miles of well. 

 
Figure 13—Map of index wells in the eastern reach of the Kansas River network; data from these wells can be 
viewed in real time on the KGS website (http://www.kgs.ku.edu/Hydro/KansasRiver/index.html). 

Site Distance 
from 

Kansas 
River 

(miles) 

Width of 
floodplain 

(miles)a 

Nearby 
weather 
stationb 

 

Nearby 
stream 
gagec  

Nearby previous monitoring  
Nearby 

previous 
well? 

Distance 
from index 

well (ft) 

Monitoring 
Period 

 

JF01 0.35 2.53 None None Yes <30 ft 6/66–3/04 

DG01 0.84 3.10 Lawrence 
Airport 

06891080 Yes <30 ft 2/52–5/15 

GEMS4-1 2.10 3.00 Lawrence 
Airport 

06891080 No NA NA 

DG02 1.61 3.55 Eudora 06891080 Yes <30 ft 5/66–7/89 

LV01 0.20 2.12 None 06892350 No NA NA 

WY01 0.09 1.10 Shawnee 06892518 Yes <850 ft 3/67–12/99 

JF01 
LV01 DG01 

DG02 

WY01 
GEMS4-1 
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4.2.1 Jefferson County Index Well 1 

 
Figure 14—Aerial view of Jefferson County index well 1 (JF01) and nearby points of diversion. Perry Lake is 
approximately 5 miles northeast of the well. 

 
Figure 14 is an aerial view of the Jefferson County index well 1 site (T. 11 S., R. 17 E., 27 BBB 01) at a 
scale that shows the site of the index well, the Kansas River, and nearby wells that have active water 
rights. The well was installed on 5/14/18 with a 10 ft screen that terminates 3.6 ft above the bottom of the 
aquifer. The aquifer consists of sand with minor silt lenses and is overlain by clay and silt (see Appendix 
for WWC-5 report and associated direct-push electrical conductivity log). The well was developed (hand 
bailed 6.1 well volumes) on 7/27/18, and sensor and telemetry equipment were installed on 8/10/18. Slug 
tests were performed on 9/16/19; test results indicate an excellent connection to a highly permeable 
aquifer with a hydraulic conductivity value of 140–190 ft/d. Previously, water levels were monitored (two 
to four readings per year) from June 1966 to March 2004 at a well (USGS ID #390407095310901) 30 ft 
south of the index well. 
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Figure 15—Jefferson County index well 1 hydrograph with stream stage and precipitation data—total data run to 
6/11/20. A water-level elevation of 845 ft corresponds to a depth to water of 17 ft below land surface (lsf). The top of 
the screen is 33 ft below lsf (elevation of 829 ft), and the bottom of the aquifer is 46.6 ft below lsf (elevation of 815.4 
ft). The screen terminates 3.6 ft above the bottom of the aquifer. Electric-tape measurements are in good agreement 
with transducer. USGS gage is 9 miles downstream from well. Precipitation measured at Billard Airport, which is 
approximately 6 miles to the west of the well. 

 
Major Points  
• Water-level changes appear to be primarily driven by changes in stream stage, although the aquifer 

response to stream-stage changes is muted and shifted in time.  
• Given the relationship between water levels and stream stage, it is difficult to discern the effect of 

precipitation. 
• The effect of nearby pumping wells on water levels appears very small despite the amount of 

pumping in the area. 
• Well response to barometric pressure appears to depend on position of water level.  Responses below 

an elevation of 842 ft are difficult to discern; responses at higher elevations appear to be consistent 
with a confined aquifer. 
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4.2.2 Douglas County Index Well 1 

 
Figure 16—Aerial view of Douglas County index well 1 (DG01), GEMS4-1 index well, and nearby points of diversion. 
The Lawrence Municipal Airport is to the immediate east of the well, and the city of Lawrence is to the south and 
west. 
 
Figure 16 is an aerial view of the Douglas County index well 1 site (T. 12 S., R. 20 E., 17 CCBC 01) at a 
scale that shows the site of the index well, the GEMS4-1 index well, the Kansas River, and nearby wells 
that have active water rights. The well was installed on 8/11/17 with a 20 ft screen that terminates 1.0 ft 
above the bottom of the aquifer. The aquifer consists of sand and gravel from 30 to 67.5 ft below land 
surface and is overlain by clay and silt (see Appendix for WWC-5 report and associated direct-push 
electrical conductivity log). The well was developed (surging followed by hand bailing of 3.2 well 
volumes), a sensor was installed, and monitoring began on 8/15/17; telemetry equipment was installed on 
9/7/17. Slug tests were performed on 9/11/19; test results indicate an excellent connection to a highly 
permeable aquifer with a hydraulic conductivity value of 190–330 ft/d. Previously, water levels were 
monitored (readings reported every five days until 2000, less regularly after that) from February 1952 to 
May 2015 at a well (USGS ID #390006095132301) less than 30 ft south of the index well. 
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Figure 17—Douglas County index well 1 hydrograph with stream stage and precipitation data—total data run to 
6/11/20. A water-level elevation of 816 ft corresponds to a depth to water of 18 ft below land surface (lsf). The top of 
the screen is 46.5 ft below lsf (elevation of 787.5 ft), and the bottom of the aquifer is 67.5 ft below lsf (elevation of 
766.5 ft). The screen terminates 1.0 ft above the bottom of the aquifer. Electric-tape measurements are in good 
agreement with transducer. USGS gage is approximately 2 miles downstream from well, but the river is within 0.85 
miles of the well upstream of the gage. Precipitation measured at Lawrence Municipal Airport, which is a short 
distance northeast of the well. 

 
Major Points  
• Water-level changes appear to be primarily driven by precipitation.  
• Given the relationship between water levels and precipitation, it is difficult to discern the effect of 

stream-stage changes. 
• The effect of nearby pumping wells on water levels appears very small, consistent with the relatively 

small amount of pumping within a mile of the well. 
• Well response to barometric pressure appears to be consistent with a confined aquifer. 
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4.2.3 GEMS4-1 Index Well 

 
Figure 18—Aerial view of GEMS4-1 index well, Douglas County index well 1 (DG01), and nearby points of diversion. 
The Lawrence Municipal Airport is to the west of the well, and the city of Lawrence is to the south and southwest. 
 
Figure 18 is an aerial view of the GEMS4-1 index well site (T. 12 S., R. 20 E., 08 DDD 01) at a scale that 
shows the site of the index well, Douglas County index well 1, the Kansas River, and nearby wells that 
have active water rights. The GEMS4-1 well was installed on 6/25/90 with a 30 ft screen that terminates 
less than 1.0 ft above the bottom of the aquifer. The aquifer consists of sand and gravel from 38.5 to 70.3 
ft below land surface and is overlain by clay and silt (see Appendix for direct-push electrical conductivity 
log from a nearby [within 30 ft] location). Sensor and telemetry equipment were installed on 11/5/18. An 
initial round of slug tests was performed on 9/13/19; test results indicate the presence of a well skin of 
low hydraulic conductivity. The well was developed (surge block with suction pump moving in 2 ft 
increments along the screen) on 11/19/19. A second round of slug tests on 11/20/19 indicates a reasonable 
connection to a highly permeable aquifer with a hydraulic conductivity value of 70–140 ft/d. There was 
no previous monitoring at this site. 
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Figure 19—GEMS4-1 index well hydrograph with stream stage and precipitation data—total data run to 6/11/20. A 
water-level elevation of 810 ft corresponds to a depth to water of 15 ft below land surface (lsf). The top of the screen 
is 39.5 ft below lsf (elevation of 785.5 ft), and the bottom of the aquifer is 70.3 ft below lsf (elevation of 754.7 ft). The 
screen terminates less than 1 ft above the bottom of the aquifer. Electric-tape measurements are in good agreement 
with transducer. USGS gage is 3.2 miles from the well but the river is within 2.1 miles of the well upstream of the 
gage. Precipitation measured at Lawrence Municipal Airport, which is 0.9 miles southwest of the well. 

 
Major Points  
• Water-level changes appear to be primarily driven by precipitation.  
• The band in the water-level record (approximately 1 ft in width) is created by nearby (a short distance 

to the west) supply wells for a rural water district turning on and off two to three times per day. 
• The impact of stream-stage changes in the Kansas River appears very small. However, the role of a 

nearby stream, Mud Creek, has yet to be clarified. 
• The form of the water-level responses to pumping indicates a confined aquifer, consistent with the 

direct-push electrical conductivity profile. 
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4.2.4 Douglas County Index Well 2 

 
Figure 20—Aerial view of Douglas County index well 2 (DG02) and nearby points of diversion. The eastern edge of 
the city of Lawrence is to the west of the well, and the western edge of the city of Eudora is just visible to the east. 
 
Figure 20 is an aerial view of the Douglas County index well 2 site (T. 13 S., R. 20 E., 11 BAA 02) at a 
scale that shows the site of the index well, the Kansas River to the north, the Wakarusa River to the south, 
and nearby wells that have active water rights. The well was installed on 7/17/18 with a 15 ft screen that 
terminates 4.0 ft above the bottom of the aquifer. The aquifer consists of sand and gravel from 37 to 62 ft 
below land surface and sand and gravel with silt from 62 to 74 ft below land surface. The aquifer is 
overlain by clay and silt (see Appendix for WWC-5 report and associated direct-push electrical 
conductivity log). The well was developed (surging followed by hand bailing of 5.0 well volumes) on 
7/25/18. A sensor was installed and monitoring began on 8/15/17; telemetry equipment was installed on 
9/7/17. Slug tests were performed on 9/13/19; test results indicated an excellent connection to a highly 
permeable aquifer with a hydraulic conductivity value of 100–180 ft/d. Previously, water levels were 
monitored (readings reported every five days until October 1974, then three to eight times a year after 
that) from May 1966 to July 1989 at a well (USGS ID #385624095093701) to the north (within 30 ft) of 
the index well. 
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Figure 21—Douglas County index well 2 hydrograph with stream stage and precipitation data—total data run to 
6/11/20. A water-level elevation of 796 ft corresponds to a depth to water of 21 ft below land surface (lsf). The top of 
the screen is 55 ft below lsf (elevation of 762 ft), and the bottom of the aquifer is 74 ft below lsf (elevation of 743 ft). 
The screen terminates 4 ft above the bottom of the aquifer. Electric-tape measurements are in good agreement with 
transducer. Well is 1.6 miles from the Kansas River channel, and the USGS gage is 3.5 miles upstream from that 
point. Well is 1.0 mile from the Wakarusa River channel. Precipitation measured at NOAA station in Eudora, which is 
3.6 miles east of the well. 

 
Major Points  
• Water-level changes appear to be primarily driven by precipitation. 
• Given the relationship between water levels and precipitation, it is difficult to discern the effect of 

stream-stage changes in either the Kansas or Wakarusa rivers. 
• There is no detectable signal of nearby pumping, consistent with the lowest amount of pumping 

within a 2 mi radius for any of the network wells. 
• Well response to barometric pressure appears to be consistent with a confined aquifer. 
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4.2.5 Leavenworth County Index Well 1 

 
Figure 22—Aerial view of Leavenworth County index well 1 (LV01) and nearby points of diversion. The city of De 
Soto is south of the well.  
 
Figure 22 is an aerial view of the Leavenworth County index well 1 site (T. 12 S., R. 22 E., 27 BBA 01) 
at a scale that shows the site of the index well, the Kansas River, and nearby wells that have active water 
rights. The well was installed on 5/8/18 with a 20 ft screen that terminates 1.1 ft above the bottom of the 
aquifer. The aquifer consists of sand from 27 to 66 ft below land surface. The aquifer is overlain by sand 
with intermittent sandy silt layers (see Appendix for WWC-5 report and associated direct-push electrical 
conductivity log). The well was developed (hand bailing of 4.0 well volumes) on 7/25/18, and a sensor 
and telemetry equipment were installed on 8/6/18. Slug tests were performed on 9/11/19; test results 
indicate an excellent connection to a highly permeable aquifer with a hydraulic conductivity value of 
190–270 ft/d. There is no record of previous monitoring in the vicinity of this site; site was primarily 
chosen because of its proximity to the USGS stream gage at the De Soto bridge. 
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Figure 23—Leavenworth County index well 1 hydrograph with stream stage and precipitation data—total data run to 
6/11/20. A water-level elevation of 764 ft corresponds to a depth to water of 22 ft below land surface (lsf). The top of 
the screen is 45 ft below lsf (elevation of 741 ft), and the bottom of the aquifer is 66.1 ft below lsf (elevation of 719.9 
ft). The screen terminates 1.1 ft above the bottom of the aquifer. Electric-tape measurements are in reasonable 
agreement with transducer. Well is 0.2 miles from the Kansas River channel, and the USGS gage is 0.2 miles 
upstream from that point; at an approximate elevation change of 2 ft/mi along the river channel, the river stage 
perpendicular to the well would need to be shifted about a half foot lower to be comparable to the water-level 
elevation in the graph. Precipitation measured at NOAA station in Eudora, which is 7.9 miles southwest of the well. 

 
Major Points  
• Water-level changes appear to be primarily driven by changes in stream stage.  
• The effect of precipitation appears small. 
• The effect of nearby pumping wells on water levels appears very small despite the large amount of 

municipal pumping in the area. This may be an indication that most of the pumped water is being 
drawn from the river. 

• Well response to barometric pressure is small. 
• The relative changes in the elevation difference between the water level in the well and that in the 

river suggest that the general groundwater flow direction down the river valley shifted somewhat such 
that the component directed toward the river was greater after the high flows of mid-2019 than before. 
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4.2.6 Wyandotte County Index Well 1 

 
Figure 24—Aerial view of Wyandotte County index well 1 (WY01) and nearby points of diversion. The city of Lake 
Quivira is to the immediate south of the well.  
 
Figure 24 is an aerial view of the Wyandotte County index well 1 site (T. 11 S., R. 24 E., 29 DDC 03) at a 
scale that shows the site of the index well, the Kansas River, and nearby wells that have active water 
rights. The well was installed on 5/9/18 with a 15 ft screen that terminates 4 ft above the bottom of the 
aquifer. The aquifer consists mainly of sand from 38.5 ft below land surface to bedrock at approximately 
69 ft below land surface with some silt near the bottom. The aquifer is overlain by layers of clay, sand, 
and silt (see Appendix for WWC-5 report and associated direct-push electrical conductivity log). The well 
was developed (hand bailing of 5.2 well volumes) and sensor and telemetry equipment were installed on 
8/9/18. Slug tests were performed on 9/13/19; test results indicate an excellent connection to a highly 
permeable aquifer with a hydraulic conductivity value of 260–430 ft/d. Previously, water levels were 
monitored (readings reported 4 to 12 times a year) from March 1967 to December 1999 at a well (USGS 
ID #390319094460802) to the southwest (within 850 ft) of the index well. 
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Figure 25—Wyandotte County index well 1 hydrograph with stream stage and precipitation data—total data run to 
6/11/20. A water-level elevation of 732 ft corresponds to a depth to water of 35 ft below land surface (lsf). The top of 
the screen is 50 ft below lsf (elevation of 717 ft), and the bottom of the aquifer is 69 ft below lsf (elevation of 698 ft). 
The screen terminates 4 ft above the bottom of the aquifer. Electric-tape measurements are in reasonable 
agreement with transducer. Well is 0.09 miles from the Kansas River channel, and the USGS gage is approximately 
1.6 miles upstream from that point; at an approximate elevation change of about 2 ft/mi along the river channel, the 
river stage perpendicular to the well would need to be shifted about 3 ft lower to be comparable to the water-level 
elevation in the graph. Precipitation measured at Shawnee, which is 3.75 miles south-southwest of the well. 

 
Major Points  
• Water-level changes appear to be primarily driven by changes in stream stage.  
• The effect of municipal pumping wells very close to the index well is clear; numerous cusp-shaped 

features are indications of pumps turning on and off. 
• The effect of precipitation appears small. 
• Well response to barometric pressure is small. 
• The river stage appears to be substantially higher than the water level in the aquifer at all times, 

suggesting that pumping in the vicinity of the well is inducing flow away from the river. 
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5 Summary of Phase One Accomplishments and Future Plans 

5.1 Phase One Accomplishments 
 

• Selected 10 sites for new monitoring wells in the Kansas River corridor from west of Manhattan to 
near the junction with the Missouri River in Kansas City. 

• Obtained direct-push electrical conductivity logs at all 10 well sites; logs were used to understand site 
hydrostratigraphy and to select the screened intervals for each well. 

• Drilled and constructed all 10 wells. Installed sensors and telemetry equipment and initiated 
monitoring at all of the wells.  

• Converted an existing well into a monitoring well by the installation of a sensor and telemetry 
equipment.  

• Served telemetered data from 11 wells on the KGS website in real time. Visited each well quarterly to 
take manual measurements of water levels and download data from sensors.  

• Compared water-level responses to stream-stage changes and precipitation, and completed an initial 
interpretation of hydrographs from all 11 wells.  

• Developed all 11 wells to ensure a good connection between the well and the aquifer; performed and 
analyzed slug tests at all 11 wells to confirm that connection. 

• Selected sites for three additional monitoring wells. 
 

5.2 Planned Activities, Remainder of 2020 and 2021 
 

• Continue monitoring and processing water-level data from all wells in the network. Visit each well 
quarterly to take manual measurements of water levels and download data from sensors.  

• Collect and analyze groundwater samples at all 11 wells. 
• Obtain electrical conductivity profiles, select intervals for well screens, and install wells at the three 

new sites. Install sensors and telemetry equipment and initiate monitoring at these wells.  
• Obtain direct-push electrical conductivity logs at another 16 locations (in four to five traverses from 

the river to the valley wall) at sites along the corridor.  
• Using the results of the direct-push logging and the WWC-5 database, perform a hydrostratigraphic 

analysis of the Kansas River alluvial aquifer.  
• Based on the previous work of the project, select two additional sites for monitoring wells. 
• Obtain electrical conductivity profiles, select intervals for well screens, and install wells at these two 

additional sites. Install sensors and telemetry equipment and initiate monitoring at both wells.  
• Develop the five new wells and then perform and analyze slug tests at each. 
• Collect and analyze groundwater samples at the five new wells. 
• Perform a detailed analysis of hydrographs from all wells involved in the program with a particular 

emphasis on the relationship between the Kansas River and the aquifer. 
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7 Appendix — Field Methods, Well Completion Reports, and Direct-Push Logs 

7.1 Field Methods 

7.1.1 Well Installation 
All 10 of the new wells discussed in this report were installed with the KGS Geoprobe direct-
push unit. Direct-push technology uses hydraulic rams supplemented with the vehicle weight to 
rapidly advance small-diameter pipe into the subsurface; material is not removed as in traditional 
drilling methods but is displaced to the side by the advancing pipe (Liu et al., 2012). The 
technology can be used for advancing small-diameter sensors to obtain high-resolution 
information about the subsurface as well as for well installation. In this work, it was used for 
both purposes. Once a site had been selected and land owner approval had been obtained, the 
KGS team advanced small-diameter pipe with an electrical conductivity probe (Schulmeister et 
al., 2003) at its lower end from the surface to the bottom or near bottom of the aquifer to obtain 
high-resolution (≈0.05 ft) information about the hydrostratigraphy at the site and, in particular, 
the distribution of coarse materials (sands and gravels) versus fines (clays and silts). The 
electrical conductivity log was then used to create the geologic log for the site and to select the 
screened interval for the well. 
 The well was installed by advancing larger diameter pipe with a plug at the lower end and 
overdrilling the hole created by the direct-push electrical conductivity logging. Upon reaching 
the bottom, a 2” Sch. 40 well string (casing and screen) was installed down the center of the 
pipe. The well string was then used to push the plug out the bottom of the direct-push pipe and 
the pipe was withdrawn while leaving the well string in place. The formation quickly collapsed 
against the screen and casing except in the upper portions of the hole. The annulus in the upper 
section was then filled with bentonite pellets to the land surface. A steel well protector was 
placed around the casing extending above the surface. Each well was later developed as 
described in the main text. 
 The previously existing well (GEMS4-1) was installed with hollow-stem augers using 
standard drilling methods. A WWC-5 well completion report does not exist for that well, so we 
used a direct-push electrical conductivity log obtained within 20 ft of the well to create the 
geologic log included here. The well was developed for this project as described in the main text. 

7.1.2 Slug Tests 
Slug tests were performed at all 11 wells using the pneumatic method for test initiation and the 
field guidelines outlined in Butler (2019). Test data were analyzed using the Aqtesolv software 
(HydroSOLVE, Inc., 2007) to obtain a hydraulic conductivity (K) estimate for the screened 
interval. The three models used for the analyses were the KGS model, the high-K form of the 
Hvorslev model, and the Butler and Zhan model; details of the analysis procedures for all three 
are given in Butler (2019). 
 

7.2 Well Completion Reports and Direct-Push Electrical Conductivity Logs 
In this section, the well completion (WWC-5) reports and the corresponding electrical 
conductivity logs are given for each of the 11 wells discussed in the report. The well order is 
from west to east as in the report. 
  



 33 

Riley County Index Well 1 – WWC-5 Form 
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Riley County Index Well 1 – Electrical Conductivity Log 
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Riley County Index Well 2 – WWC-5 Form 
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Riley County Index Well 2 – Electrical Conductivity Log 
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Wabaunsee County Index Well 1 – WWC-5 Form 
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Wabaunsee County Index Well 1 – Electrical Conductivity Log 
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Shawnee County Index Well 1 – WWC-5 Form 
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Shawnee County Index Well 1 – Electrical Conductivity Log 
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Shawnee County Index Well 2 – WWC-5 Form 
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Shawnee County Index Well 2 – Electrical Conductivity Log 
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Jefferson County Index Well 1 – WWC-5 Form 
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Jefferson County Index Well 1 – Electrical Conductivity Log 
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Douglas County Index Well 1 – WWC-5 Form 
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Douglas County Index Well 1 – Electrical Conductivity Log 
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GEMS4-1 Index Well – WWC-5 Form 
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GEMS4-1 Index Well – Electrical Conductivity Log 
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Douglas County Index Well 2 – WWC-5 Form 
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Douglas County Index Well 2 – Electrical Conductivity Log 
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Leavenworth County Index Well 1 – WWC-5 Form 
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Leavenworth County Index Well 1 – Electrical Conductivity Log 
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Wyandotte County Index Well 1 – WWC-5 Form 
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Wyandotte County Index Well 1 – Electrical Conductivity Log 
 

 
 




