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Introduction

The Kansas Water Resources Institute (KWRI) is part of a national network of water resources research
institutes in every state and territory of the U.S. established by law in the Water Resources Research Act of
1964. The network is funded by a combination of federal funds through the U.S. Department of the
Interior/Geological Survey (USGS) and non-federal funds from state and other sources.

KWRI is administered by the Kansas Center for Agricultural Resources and the Environment (KCARE) at
Kansas State University. An Administrative Council comprised of representatives from participating higher
education or research institutions, state agencies, and federal agencies assists in policy making.

The mission of KWRI is to: 1) develop and support research on high priority water resource problems and
objectives, as identified through the state water planning process; 2) facilitate effective communications
among water resource professionals; and 3) foster the dissemination and application of research results.

We work towards this mission by: 1) providing and facilitating a communications network among
professionals working on water resources research and education, through electronic means, newsletters, and
conferences; and 2) supporting research and dissemination of results on high priority topics, as identified by
the Kansas State Water Plan, through a competitive grants program.
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Research Program Introduction
Research Program Introduction

Our mission is partially accomplished through our competitive research program. We encourage the following
through the research that we support: interdisciplinary approaches; interagency collaboration; scientific
innovation; support of students and new young scientists; cost-effectiveness; relevance to present and future
water resource issues/problems as identified by the State Water Plan; and dissemination and interpretation of
results to appropriate audiences.

In implementing our research program, KWRI desires to: 1) be proactive rather that reactive in addressing
water resource problems of the state; 2) involve the many water resources stakeholders in identifying and
prioritizing the water resource research needs of the state; 3) foster collaboration among state agencies, federal
agencies, and institutions of higher education in the state on water resource issues; 4) leverage additional
financial support from state, private, and other federal sources; and 5) be recognized in Kansas as a major
institution to go to for water resources research.

Research Program Introduction 1



Sediment Baseline Assessment

Sediment Baseline Assessment

Basic Information

Title:

Sediment Baseline Assessment

Project Number:

2009KS71B

Start Date:

3/1/2010

End Date:

2/28/2013

Funding Source:

104B

Congressional
District:

2nd

Research Category:

Climate and Hydrologic Processes

Focus Category:

Sediments, Water Quality, None

Descriptors:

None

Principal
Investigators:

Dan Devlin, Will Boyer, Brock Emmert, Bruce McEnroe, DeAnn Presley, C. Bryan
Young

Publications

There are no publications.
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Sediment Baseline Assessment: Assessment of sediment contribution from three
watersheds in North-East Kansas

Aleksey Sheshukov

Biological and Agricultural Engineering, Kansas State University
129 Seaton Hall, Manhattan, KS 66506

Overview: The watershed modeling study of three watersheds in North-east Kansas was conducted to
determine sources of sediment and potential management measures to reduce sediment transport in
streams and sediment delivery to water bodies. The three study watersheds, Banner Creek Watershed,
Centralia Lake Watershed, and Atchison County Lake Watershed, of comparative size from about 6,000
to 12,000 acres and located within the same Western Corn Belt Plains eco-region in Kansas, were selected
for the analysis. SWAT model was used as a watershed model.

The Soil and Water Assessment Tool (SWAT) model: SWAT is a continuous, physically based
hydrologic and water-quality model developed to assess the impacts of land practice management and
climate variations on non-point source pollution in complex watersheds, from catchment to river basin
scale, that has been developed and supported since 1990s (Arnold et al. 1998, Douglas-Mankin et al.
2010). In SWAT, a watershed is divided into subwatersheds according to flow accumulation and stream
network delineation procedures. Within each subwatershed, geo-referenced homogeneous units with
uniform average slope, land use, and soil type are further identified and aggregated into HRUs. SWAT
components calculate various hydrologic and physical parameters within each HRU and stream network
on a daily basis. Outputs from all HRUs within a subwatershed are summed and routed through the
stream network to the watershed outlet where they can be compared with monitoring data for model
calibration and validation.

Model setup: Three SWAT models were built for three studied watersheds using the input database
information from online and local sources. The watersheds were delineated with the GIS module in
SWAT using a 10 m x 10 m digital elevation model for Jackson, Brown, and Nemaha Counties. The
watershed outlet for each watershed was set at the streamflow gaging station location downstream of the
Banner Lake, Centralia Lake, or Atchison County Lake. The stream network was created during the
delineation process. Each watershed was divided into three subarea groups of high, medium, and low
slope using a 3% and 6% slope thresholds. The areas of high slope (>6%) occupy 52% of the Banner
Creek Watershed, 46% of the Centralia Lake Watershed, and 20% of the Atchison County Lake
Watershed, while the areas of low slope (<3%) occupy 14%, 42%, and 40%, respectively. The slope
analysis shows the prevalence of high slope areas in Banner Creek and Centralia Lake watersheds
(>45%), while low slope areas are prevalent in Atchison County lake and Centralia Lake watersheds
(>40%).

The land-use data base was created based on field reconnaissance survey conducted by Dr. Devlin and
Mr. Boyer, and used as input land-use coverage for the SWAT models. This study used a summary of
watershed management practices collected for Delaware River WRAPS. The Centralia Late Watershed
and the Atchison County Lake Watershed had majority of land use in row-crop agriculture (78% and
75%, respectively), while the Banner Creek Watershed had majority in rangeland and pasture (87%). The
difference in land use between the two row crop dominated watersheds (Centralia and Atchison) and a



grassland watershed (Banner) manifests the main goal of the project that is to assess management
mitigation strategies to improve water-quality in agricultural watersheds. For Centralia Lake Watershed,
corn was planted in 17% of land, soybeans in 31%, and winter wheat in 8%. For Atchison Lake
Watershed, corn covered 29% of the land, while soybeans were planted in 39%. For Banner Creek
Watershed, 67% of grassland was grazed and 27% was hayed. Based on the field reconnaissance survey
and analysis of digital ortho imagery, the following conservation practices were applied to row-crop
fields: terraces coupled with contour farming, terraces with waterways, no tillage or residue management
practice, and conventional tillage.

Daily precipitation and maximum and minimum temperature data were acquired from National Climatic
Data Center (NCDC 2009) weather stations (COOP ID# 143134, 143620, and 145744) located within 5
km of watersheds for the years of 2000 through 2010. Daily values for other weather variables (solar
radiation, relative humidity, and wind speed) were simulated with the weather generator embedded in
SWAT. For each watershed, a USGS gaging station was identified for streamflow and suspended
sediment calibration. The selected gaging stations were monitored by Kansas Geological Survey from
April 2009 to December 2010: 393817095260100 at Clear Creek at Decator Road near Horton used for
Atchison County Lake Watershed, 392652095484100 at Banner Creek at M Road used for Banner Creek
Watershed, and 394126096073500 at Black Vermillion River Tributary above Centralia Lake used for
Centralia Lake Watershed. Watershed areas that drain into the gaging stations were parts of three studied
watersheds and covered 47% of Banner Creek Watershed, 62% of Atchison County Lake Watershed, and
35% of Centralia Lake Watershed. The calibrated areas of the watershed were delineated into 10
subwatersheds for Banner Creek, 7 watersheds for Atchison Lake, and 5 subwatersheds for Centralia
Lake. The number of HRUs were 1193, 791, and 662, respectively.

Model calibration: Three SWAT models were run from 1/1/2005 to 12/31/2010 with a three-year
(1/1/2005-12/31/2007) spin-off period. Daily simulated streamflows from 4/1/2009 to 12/31/2010 were
collected at the watershed outlet to compare with the stream-monitoring USGS station data available for
this period only. The results from 2005 to 2010 were collected to analyze the watershed hydrologic and
suspended sediment conditions.

Monthly model performance was assessed using coefficient of determination (R2), NSE, and PBIAS
(Moriasi et al. 2007). A set of 11 model parameters were selected for model calibration. The parameters
were selected from SWAT modules on surface flow, baseflow, evapotranspiration, and weather
(snowmelt and freezing). The streamflow calibration was declared acceptable when calibration
coefficients reached the satisfactory/good threshold value. For example, the NSE coefficient for Banner
Creek Lake and Atchison County Lake Watersheds SWAT models reached values above 0.5 and 0.6,
while it was above 0.3 for the Centralia Lake model. The lower value of the NSE for the Centralia Lake
Watershed model was due to lower model performance in 2010 (NSE=0.18), while NSE=0.68 in 2009.

Results and analysis: Average annual streamflow yield for the studied watersheds was calculated from the
SWAT outputs. The streamflow yield (called water yield in SWAT) is composed of overland runoff,
baseflow yield, and lateral flow yield. Additionally, suspended sediment yield contributing with surface
runoff into the stream was collected at all subwatersheds that drain into a streamflow gage station. The
units of water yield were converted to tons per square mile. The units of sediment yield were converted to
acre-foot per square mile. The results are shown in the table below:




Banner Centralia Atchison

Total watershed area (acres) 12,447 5,794 8,021
Gage station drainage area (acres) 5,837 3,608 2,832
Water yield (acre-ft/sqmi) 664 275 445

Sediment yield (tn/sqmi) 513 1,677 4,555

Water yield was calculated the lowest for Centralia Lake Watershed and the highest for Banner Creek
Watershed. The values appear to be lower than the values observed at the gage stations. The observed
values were higher than 800 acre-ft/sgmi at all three gage stations. Although the calibration results were
declared satisfactory, the difference in high stream flow peaks from excessive surface runoff between
monitored and simulated data could contribute to the overall difference in annual average water yield.

Sediment yield for Centralia Lake Watershed was three times higher than the yield for Banner Creek
Watershed. This is a result that is easy to understand due to row-crop production widely adopted in
Centralia Lake Watershed, while it was minimal in Banner Creek Watershed; 78% of all the fields
compared to only 5.5%. However, the sediment contribution to a stream can be simulated higher for
Banner Creek Watershed if the model takes into account gully erosion. From the reconnaissance survey
data and aerial imagery in Banner Creek Watershed and Delaware River Watershed it was observed that
majority of rangeland contains a developed network of gullies. During high peak flows such network of
eroded land can produce an amount of suspended sediment comparable with the amount carried by
surface runoff (which was simulated by SWAT). Another important erosion factor not well modeled in
SWAT is streambank erosion. Since, the values presented in the table above show only suspended
sediment yields from the overland erosion, streambank and channel bed erosion can also contribute to
total sediment load measured at a gage station. Sediment yield produced by the SWAT model for
Atchison County Lake Watershed was almost three times higher than the yield for Centralia Lake
Watershed. The load was unusually high and need to be adjusted by further calibrating the model. The
calibration attempts are currently underway.



Riparian Forest Functioning Condition Analysis and Centralia Sedimentation FY 11

Report prepared by: William Beck, Kansas Forest Service

Report prepared for: Dan Devlin, Kansas Water Resources Institute

5/15/12

Objective

The Kansas Forest Service (KFS) in cooperation with the Kansas Water Resources Institute
(KWRI) will perform riparian forest health inventory and functioning condition classification
analysis in the watershed above Centralia Lake using the Sediment Baseline Work Plan
(2/2/2009) as a guide to implementation.

Activities/Deliverables

1.

2.

The KFS will conduct forest inventory and assessment on 6 sites within a 100 foot stream
zone where The Watershed Institute (TWI) has already established data collection
locations for geomorphologic information to determine extent, composition, and
condition of riparian forests. All sites will be georeferenced.

During FY 11, 12 riparian forest inventory and assessment plots were performed within
the Centralia Lake watershed (Figure 1). It was determined to collect data from 12 plots,
6 more than indicated in the original grant narrative, for statistical validity. Data and
photos from all 12 plots have been georeferenced. Plots did not occur on the 6 pre-
established TWI data collection locations as previously planned in the original grant
narrative. This is because the TWI locations completely lacked riparian forest landcover,
and would not have provided adequate riparian forest stand data to satisfy the KFS
assessment method. Instead, existing tracts of riparian forest were located using GIS, and
the appropriate landowners were contacted to request KFS access.

ArcPad 7.1 software will be used to collect the following forest stand data:
stocking/density, species composition (including invasives), volume, basal area,
trees/acre, canopy class, and regeneration. Additionally, active channel width and forest
buffer width will be collected to help determine functioning condition based on SVAP
and PFC guidelines (BLM).

During FY 11, the aforemention data was collected from the 12 Centralia Lake watershed
plots. The on-the-ground forest inventory and assessment data was combined with
existing GIS data (e.g., existing riparian land cover, active channel width) to determine



riparian forest functioning condition (classification based on SVAP and PFC). Forest
stand data was used to calculate per acre estimates of forest basal area, stocking/density,
and regeneration for all riparian areas within the Centralia Lake watershed. Data will be
used for future riparian forestry BMP targeting and promotion.

3. Data will be incorporated and results summarized into a report including forest inventory
information from Atchison County Lake watershed and Banner Creek Lake watershed for
comparative purposes. The report will be shared with the Baseline Sediment Working
Group and other partners.

During FY 11, riparian forest stand data from both Atchison County Lake and Banner
Creek Lake watersheds was being collected as part of a related project (U.S. Forest
Service Competitive Grant funding: “Assessment of Riparian Forests to Reduce
Sedimentation of Federal Reservoirs”). Data from all three watersheds have been recently
combined and analyzed using SAS v.9.1 statistical software. A final report is currently
being produced, and will be provided to the Baseline Sediment Working Group in
October, 2012. K-State Research and Extension Forestry and a graduate student within
the K-State Department of Horticulture, Forestry, and Recreation Resources (KSU
HFRR) are currently assisting with data analysis and the creation of the final report.

Publications

None that were supported by this grant. However, a KSU HFRR M.S. graduate student (Dalila
Maradiaga) presented preliminary riparian forest assessment results from the Centralia Lake,
Banner Creek, and Atchison County Lake watersheds during the 2012 Kansas Natural Resources
Conference:

Maradiaga, D.C., C.J. Barden, and W.J. Beck, 2012, Composition of Riparian Woodlands in
Three Northeast Kansas Lake Watersheds, 2012 Kansas Natural Resources Conference.

Information Transfer Program

NA

Student Support

No graduate students were supported by these funds. However, a KSU HFRR M.S. graduate
student (Dalila Maradiaga) is significantly involved with the project because of her work on the



U.S. Forest Service Competitive Grant funding project: “Assessment of Riparian Forests to
Reduce Sedimentation of Federal Reservoirs.”

NIWR-USGS Student Internship Program

NA

Notable Achievements and Awards

None

Figures

Figure 1: Location of the 12 riparian forest assessment inventory plots performed within
Centralia Lake watershed, KS.

on Centralia Lake
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Surface Soil Properties: Comparison Between Crop and Pasturelands
DeAnn Presley
Department of Agronomy,
Kansas State University

Three transects have been completed in the watershed for Atchison County Lake, and four
transects each have been completed for the watersheds above Banner and Centralia Lakes,
respectively. Soils were cored to a depth of 120 cm and described by horizon. Approximately
half of the soil cores have been described as of May 2012, and will be completed by June 30,
2012. Samples from the A horizons have been submitted to the Kansas State University
Department of Agronomy’s Soil Testing Laboratory for the analysis of total carbon and nitrogen,
as well as Mehlich-3 P. The Mehlich-3 was added at the request of staff from the Kansas Water
Office in conjunction with work that is being conducted on grids in producer-owned fields
throughout the Centralia Lake watershed. As the remainder of the cores are described the
samples will be submitted to the Soil Testing Laboratory. At two locations per transect the
infiltration rates were measured using mini-disk infiltrometers. All soil sampling and infiltration
measurements are completed for all three watersheds and data analysis is ongoing. Upon
completion of the description and laboratory analyses, a comparison between the observed
properties and values will be made with data for the soil mapunits inventoried in the Soil Survey
Geographic (SSURGO) database. Results will be provided to the USDA-NRCS for use in
continued updates to the SSURGO database. Furthermore, the data will be provided to
watershed model users for the potential input into watershed models. For example, if the values
of infiltration and horizon thickness vary with land use, modelers could use our data in concert
with the land use data to compare actual with observed data for runoff and/or sediment yield of
the watersheds, thus leading to increased understanding of the function and performance of the
watersheds and water quality/quantity within the lakes.
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Aquifer Storage and Recovery in Near-Surface Aquifers:
Development of a New Recharge Approach Using
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Basic Information

Title: Aquifer Storage and Recovery in Near-Surface Aquifers: Development of a New
"[Recharge Approach Using Small-Diameter, Low-Cost Wells

Project Number:|2011KS113G
Start Date:|9/1/2011
End Date:|8/31/2013
Funding Source:|104G

Congressional
District:

Research
Category:

KS-003

Climate and Hydrologic Processes
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Publications

There are no publications.
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Aquifer Storage and Recovery in Near-Surface Aquifers: Development of a New Recharge
Approach Using Small-Diameter, Low-Cost Wells

Project Number: 2011KS113G
Start Date: 9/1/2011
End Date: 8/31/2013
Funding Source: 104G
Focus Categories: WS, HYDROL, MET
Descriptors:  Aquifer Storage and Recovery, Artificial Recharge, Direct-Push Technology,
Integrated Hydrological Modeling, Recharge Wells, Infiltration Basin and Trench
Primary PI: Dr. Gaisheng Liu, Kansas Geological Survey, University of Kansas
Other Pls:
Dr. Andrea Brookfield, Kansas Geological Survey, University of Kansas
Dr. Donald O. Whittemore, Kansas Geological Survey, University of Kansas
Dr. Marios Sophocleous, Kansas Geological Survey, University of Kansas
Dr. Andrew C. Ziegler, United States Geological Survey Kansas Water Science
Center, Lawrence, Kansas
Dr. James J. Butler, Jr., Kansas Geological Survey, University of Kansas
Project Class: Research

I: Technical Report

Problem Statement

Aquifer storage and recovery (ASR) is the artificial recharge and temporary storage of
water in an aquifer during times when water is abundant, and recovery of all or a portion
of the water during times when it is needed (Pyne, 2005). In recent years, interest in ASR
has increased due to various concerns such as declining groundwater resources,
vulnerability of surface water supplies to contamination and reservoir sedimentation, and
unfavorable projections of future climate change. Most climate change scenarios indicate
that due to a likely increase in future global temperature, there will be more severe and
prolonged droughts, with precipitation events becoming more intense but less frequent
(IPCC, 2007). By capturing and storing excess water in the underground when
precipitation is plentiful, ASR offers one of the most practical approaches for resources
managers to combat future water-supply challenges. Compared to a traditional surface-
water reservoir, aquifer storage eliminates evaporative losses and the need to convert
large land areas into reservoirs, provides a much larger storage capacity (which is critical
in the case of multi-year drought), and is much less vulnerable to surface-water
contamination activities. Because of these advantages, the number of ASR projects that
are either fully operational or in various phases of development is quickly growing across
the United States.

A successful implementation of ASR typically involves four key components, 1) an
aquifer that is suitable for temporarily storing a large volume of water, 2) source water
that is of good quality and quantity, 3) a means to transfer the source water into the



aquifer, and 4) a means to recover the water from the aquifer. Currently, many limiting
factors still hinder the effectiveness of ASR as a new tool for water resources
management (Pyne, 2005; Sophocleous, 2009). One of the major technical challenges has
been how to design artificial recharge systems that can efficiently transfer source water
into the aquifer. Typically aquifer recharge is achieved through various surface
infiltration methods (such as basins and trenches) and/or large-diameter injection wells.
Surface infiltration methods only work when the storage aquifer is shallow, and no low-
permeability layers exist between the ground surface and the aquifer that would constrain
downward movement of recharge water. Moreover, surface methods require adequate
land area available at reasonable cost. Due to their dependency on natural soil conditions,
surface infiltration methods have a limited infiltration capacity. This can greatly
undermine the performance of ASR during times when precipitation is intense and a
significant amount of water must be stored within a short duration. Surface infiltration
methods are often supplemented with injection wells that typically have a diameter of 40
cm or larger. These large-diameter injection wells are equipped with high-power pumps
so that water can be forcefully injected into the aquifer at a high rate. When surface
infiltration methods are not applicable, e.g., the storage zone is deep or there is a near-
surface zone of low permeability, injection wells are the only aquifer recharge option. In
general, large-diameter injection wells are more expensive than surface infiltration
methods, as they require a much higher amount of logistical and infrastructure support for
pump operation and maintenance. Well clogging remains a problem at many ASR
projects (Brown et al., 2005), although it can be somewhat alleviated by operating the
wells in a dual-purpose mode for both water recharge and recovery (Pyne, 2005).

In this research we investigate a new recharge method for near-surface aquifers using
small-diameter, low-cost wells installed with direct-push (DP) technology. Unlike the
large-diameter injection wells, the DP wells are typically small in diameter (less than 10
cm), low in construction and maintenance costs, and limited to depths less than 30 m.
Water is allowed to move through the wells by gravity, so the required logistical and
infrastructure support are modest. Given the various constraints of surface infiltration
methods, the DP wells, if proven practically useful as a supplemental or alternative
recharge option to the surface methods, could greatly increase the effectiveness of ASR
in near-surface aquifers.

Objectives and Methods

The main objective of this research is to increase the effectiveness of ASR in near-surface
aquifers by developing a new aquifer recharge method through small-diameter, low-cost
wells installed with DP technology. Unlike the common large-diameter injection wells
that typically have a diameter of 40 cm or larger and require expensive logistical and
infrastructure support, the DP wells are small in diameter (less than 10 cm), low in
construction and maintenance costs, and limited to depths less than 30 m. Water is
allowed to move through the wells by gravity so the required logistical and infrastructure
support are modest. DP wells can be employed either as a supplemental or alternative
recharge option to surface infiltration methods as long as the aquifer for water storage is
relatively shallow.



In this research, we combine numerical model simulations with field tests to
systematically investigate the utility of DP wells in artificially recharging near-surface
aquifers. We use a site in the Lower Republican River (LRR) basin in Kansas to perform
the proposed field investigations (Figure 1a). Figure 1b shows a cross-section of
lithology at the site. The sand and gravel portion of the Belleville formation on the south
part of the ancestral Republican River valley, which is overlain by a thin layer of silt and
clay (also part of the Belleville formation), is used as the intended aquifer for water
storage. In addition to the site characteristics suitable for this project, various Kansas
state agencies have become increasingly interested in considering ASR implementation in
this area as a potential water-resources management method for utilizing high flows of
the Republican River in the LRR basin.

(a) Location of proposed study area in the Lower Republican River basin

TS TN
h \Lower Republi

1

e [ Al B S ] 20 B
(b) Lithologic cross-section of the ancestral Republican River valley in the study area
Lo NW,
C

33
|
\
|

< Proposed location for SE
S'Ita d Clay Sand and Gravel field recharge tests c

o

| I

GREENHORN  LIMESTONE

Figure 1. (a) Location of proposed study area within a stream valley on the south part of
the ancestral Republican River valley. (b) Lithologic cross-section of the ancestral
Republican River valley in the study area.



This research involves two major activities, 1) a series of numerical simulations to
evaluate the recharge process of DP wells, surface infiltration basins and trenches, and 2)
field water recharge tests under different conditions to directly assess the practical
usefulness of DP wells as an artificial recharge option alternative or supplement to the
surface methods. The insights developed from the numerical simulations will provide
important guidelines for designing and conducting the recharge tests in the field.
Numerical simulations will be performed using the fully-integrated, multiphysics
modeling software (Comsol). The DP wells for the field tests at the LRR site will be
installed using a Kansas Geological Survey (KGS) DP unit (Geoprobe).

Project Activities and Results

During the first year of the project (9/1/2011 - 8/31/2012), our research tasks are 1) to
conduct a series of numerical simulations to rigorously evaluate the recharge process of
DP wells, surface infiltration basins and trenches, and 2) to perform a series of EC and
HPT profiles using a KGS DP unit (Geoprobe) to better characterize the subsurface
hydrogeology at the LRR test site. The major project activities we have performed are:

a) Comsol installation and training. We installed the Comsol software on a KGS parallel
computing PC cluster. The parallel version of Comsol allows us to increase
tremendously the computational speed for the ASR numerical simulations planned for
this summer. The PI’s (Liu and Brookfield) also attended a Comsol training
workshop and spent days learning how to use Comsol for ASR simulations.

b) Site hydrogeology study and field scoping. We performed a detailed hydrogeology
study for the ASR field site using two online KGS databases — Water Well
Completion Records (WWCS5;
http://www.kgs.ku.edu/Magellan/WaterWell/index.html) and Water Well Levels
(WIZARD; http://www.kgs.ku.edu/Magellan/WaterL evels/index.html). We
investigated over twenty lithology logs in the general study area and identified four
potential locations for performing DP characterization and field recharge tests (see
Appendix).

I1. Publications
This research has not resulted in any publications due to the limited project time.
I11. Information Transfer Program

During the first year of this project, teleconference and meetings have been arranged
among very state agencies including, Kansas Water Office (Susan Stover) and Division
of Water Resources, Kansas Department of Agriculture (Scott Ross) to provide frequent
project updates. Scott Ross is also providing support to establish site access with the
landowners for performing field work.

As the project goes into the second year, we will dissimilate project results through 1)
reports and presentations to regulatory agencies; 2) presentations at local, regional, and



national scientific meetings; 3) public information circulars and open-access web
publications; 4) short courses and webinars; and 5) articles in peer-reviewed literature.
We anticipate the results will be of particular interest to various state agencies and local
entities such as Kansas Department of Health and Environment (KDHE), Kansas Water
Office (KWO), and Lower Republican River Stakeholder Management Committee
(LRRSMC). We will emphasize the transfer of our research findings to KDHE, KWO
and LRRSMC and other interested personnel in our outreach activities. Specifically, the
project results will be presented at meetings ranging from the American Institute of
Hydrology Seminar in Topeka, to the Water and the Future of Kansas Conference, to
educational seminars of the KWO and KDHE. Summary of the main findings will be
published in public information circulars and open-access web publications (e.g., KSG
open-file report) in a timely fashion.

We also anticipate the results of this project will be of significant interest to other states,
research institutes and professionals. To effectively transfer the project results to the
interested audience beyond Kansas, we will make presentations at national meetings of
scientific organizations such as the Geological Society of America and the American
Geophysical Union. To allow ready access to the results by the general public, a project
page will be created on the KGS web site and project data and reports will be posted
there. The results will also be published in scientific journals frequently read by
practicing hydrologists. Project results will also be incorporated into short courses and
webinars (e.g., Midwest GeoSciences Webinar series) for technology transfer to
practicing professionals.

I11. Student Support

Due to the limited time between project funding and the start of school, we couldn’t
recruit a graduate student to work on the ASR project in the fall semester of 2011.
Nevertheless, we successfully recruited a graduate student (Brant Konetchy from Trinity
University) that will start working on the ASR project this summer. This project also
supported an undergraduate student as part of the 2012 KGS Applied Geohydrology
Summer Research Program. A visiting student from Helmholtz Centre for Environmental
Research-UFZ, Leipzig, Germany is also trained in this project (funding fully provided
by UFZ).

IV. USGS Summer Intern Program

None.



Appendix: Field Hydrogeology and Scoping

This area is most suitable
for ASR based on the thin
thickness of top clay layer

and deep water table.

Figure Al. Distribution of WWC5 water wells in the ASR project area. The lithology log for each
marked well is shown as follows.
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Was & chamicalacterological samges submined 1o Depanmant? Yes. Mo K .M yes, maapvsmnum
: 3 o o _ aier Wed Disinfected? Yes |
|s] TvPE OF BLANK CASING USED: 5 Wrought ko B Carcrete tila CASING JOINTS: Gluad K_v:mmpud ......

;ﬁhﬂ 3”"‘15“] 6 Asbesios-Cemen 9 Cihae (specily Delow) Wipichrd e Ve

™
L]
"

IR - .

Ll

|
|
e a P ==
[
|
|
[

LR H

--.?.‘I--

h ?quim ...................... Thraaded. ... ... ....
. casing diamopber .... . D [ T .
mwmmmfﬁ .......... |r|.-.muy-r| jlfﬂﬂf....mqummgmm.llsi
TYPE OF SCREEN OF PERFORATION MATERIAL: A —— ;
1 Sisal 3 Stainless atesl S Fibergiass anupqsm 11 Other (specity) |
2 Grass 4 Galvanized stesl & Concrate tite g ABS 12 Mone used (opsn hole]
N OR PERFORATION OPENINGS ARE: 5 Gaured wrappsd 8 Saw cut 11 Nane fopen hoks)
Continuus siot 3 Ml siot & Wire wrapped 2 Drilled holas
2 Louversd shutter 4 Kay punchod 7 Toren et 10 Othar [spechy]
SCREEN-PERFORATED WTERVALS:  From. ... 0 G n J b

From. .. ... .
o ‘70

GRAVEL PACK INTERVALS: From... .9 . ... ... R
From . 3

8] EBROUT MATERIAL: Meat cemant 2 Coment grout 3 Bontonite uam.r J],JI-.L f’.f'lf ...............
Grout Intervals:  From. .. L. tu..ﬁ... ot Fromo ... oo ft. From.. .. R 1
‘What is the noarsst source of possible contamination: 10 Livesiook pens 14 Abandonod wator wel

1 Septic tank & Latoral linos T P privy 11 Fusl siorage 18 Od well'Gas waoll

2 Sewer inos & Coss pool 8 Sowage lagoon 12 Fortilizer storaga & Othar bbow]

3 Watsight sewar ives § Seepags pit @ Feadyard 13 Insecticide storage .Hg:llc.- " 151 5;.'_“
Dirasciion from sl ? I-Iqwrrlﬂlhqt

FROM TO LITHOLOGIC LOG FROM 1D T PLUGGING INTERAVALS

] lo | Tep So;1 L CAI
ol 30| Sars ﬁnu;‘ia_m;ﬂ_mﬂ_.___.'_ﬂ.
20| L] Sand Med 5 Ciose B
2l 2l Shale. |

5§ T T
:-;r;-_;-
i
=
a‘
=

S —

H I.'."EH\I'I'H.M.‘.‘TQH'S oR = CEAT ATHOM: Thuw wlmanmrmm [2) reconstructed, or (3) plugged under my jusdiction and was
complebed on (modayrvesarn . g 5w ? ........................ & ndﬁnrmulsmum-zu ﬁfmudmm Kansas

Wner Wall Contraciors _G ...........
ursded this Dusiness nams of

HH“WMHWH.TWWMMTW.NLQH-M Gl ofel B0 WATER WELL DWNER and relien ore G your Moot




ER LT T T Y

____ WATER WELL RECORD _ Form WWC-5  WSA B2a-1212 _ a
Saticn Murnbar Tenwnahiy Numbar Ranga Numbsar
N T 1 8 A 5w
wmmmmmuwmmmwlmmm? #
g WATER WELL OWNER: Eant Swartz
RA#, S Address, Box # - 112 W, Main Board of Agricutives. Division of Water Pascurces
M.' - bE96d — S . Mpplication Numbar:  pg I
B LOGCATE WELL'S LOGATION WITH|4| DEPTH OF COMPLETED WELL. . .. .26 . ELEVATION: e . o .
[ AN IN SECTION BOX: Dapiis] Geouncheater Ercountared 1. . L mE f 3 A
i 1 WELL'S STATIC WATER LEVEL ... § P bekow land surlace measured an modayiyr Ef'lﬁfﬂ
‘l P PUMD 8B CAIAC BT AN WRE ... ft akor . hours " gom
I w Est Yield 10=20. gom  Wol water was ... ... foamer . ... . hours pumping . gpm
L - I 1 g | Bore ol Diameter. . §. . in . 27 ... fi.and. .. . N T
i ] ] WELL WATER TO BE USED AS: 5 Public walge supply uumﬂlmqu 11 Irjacsan wel
T __.:,__ __5:“ % Comastc 3 Fosdot & O field water supply 9 Dewaterng 12 Caher {Specity beiow)
l i i 2 Trgabon 4 Industial 7 Lawn and gaiden ondy 10 Mordorng wel ... . .
[] (] mlmwwmmlow?m. Coeeeee MO W Hmm‘dlﬂ-ramm_nm
5 itied )  Waler Well Disinfecied? Yes ¥ M
5| TYPE OF BLANK CASING USED: 5 Wrought iron 8 Concrete tile CASING JOINTS: Glued . 3. . Clamped .
1 Sipe 3 RMP (SA) & Asbesios-Camant 9 Othr [spocity bakow) Walded . ..
PG 4 ABS T Feeglass .. ... Theaadd
Blank casing diamater . §. .. in.tg. ... 18- - R D ... ..o L h. Dia ' in b PR,
Casing height above land sudace. . . 2. . ... .. ... in, weight ... 2.37 coeeoon o s Wall thickness o gauge M. 94
TYPE OF SCREEN OR PERFORATION MATERIAL: ¥ PG 10 ASHOSIOS-COMmEn
1 Giasd 3 Biainloss sioal 5 Fiberglass AR %R 11 Ofhae (apacity) ..o .
2 Brass 4 Gabaanized stesl B Concntn ke 9 ABS 12 Mone used [open hale)
SCREEN OR PERFORATION OFENINGS ARE: 5 Gauzed wrapped 8 Saw out 11 Mo (oppn hole)
1 Continuous shot Hasn gicn & Wire wrapped B Oriled holes
2 Lowvorsd shutier 4 Ky punchisd 7 Teweh cut 10 Cithar [spacify)
SCREEN-PERFORATED INTERVALS Froe, 16 i 26 #.Fom . # ko i
Freen. .. ... ... ... M@\, . ., From P A f
GRAVEL PACK INTERVALS:  From. . 16 hia. . 26 foFrom ..o LS #
From IR - o R From L) I
(6] GROUT MATERIAL 1 Wt comant 2 Coment grout X Banlonite AOWBT
Grout Ingervals:  From. . ... . g...tmwm....%6-.... B, Froem. ... ... .. 0 ... I T - T A . R
What is o rearest sourcs of peasible ConLEMINEnon O Livosiook pons 14 Abanconed water wall
1 Sepbc tank 4 Laterad lings T Pit prny 11 Fusl slorage 15 Od well'Gas wall
2 Seenr Bk 5 Cess pool B Sewage lagoon 12 Farnlizer Siodage 16 Other (specity bolowh f
A Watertight sewer ned 6 Seepage pit B Feadyard 13 Insecicide siorage e :
Diraction from wel?  Srayihy How many Teat?
|_FRoMm T LITHOLOGIC LOG ] FRCki TO ﬂ!aﬂﬁﬁ INTERVALS .
0 2 topscdl I S :
2 16 - . R - S
16 26 Medium to Coarse Sand, Gray —— —
26 | 27 | Black Shale - - —— R
- I - H
mmmscwmnm mwmmnmm:mrmuqmwmwwmww
completed on (modayyean . BF16/98 . T, and thes recornd i irue 60 the best of my knowiedge and beliel. Kansas
Walar Woll Confractor's Liconse Na. .. ... 138 .- mw:wmnmrdwumm Qi O - - T - P
undat the business name of  Peterson Trrigation, Tnc _ by (i / / —
BESTRLICTHIAS: Lhus hypawritie or Bl sl Son. PLEASE FRESS wnd PRAT cieaty. Pleass M n bistks. indersns of Cecis B Comec! St s d B Wil Sofeid b Karrii Dapuaamess
o Hee ard Drvesorest Boress of Wined, Topewa, Kiress SSE00 001, Teaphors #11.200-584% Serd ore o WRTEN WELL OWMER ad riflies o I yind St




| ATER Form WWC-5  KSA 828-1212 _‘%

1| LOCATION OF WATER WELL Fraction Saction Numnbar Township Numbar Range

: | WEw SWu N 3/ v/ s Ao o e

mwmﬁwmﬁ}nmww Street address of well if iocated within city? #3
_EEPuBLIC

2| WATER WELL OWNER:

ﬁn;,a.m.m: L ETY om FEruBLI Boand of Agricuture, Division of Waser Rescurces

Sists, 7IP Code FsrPyBLlc ., Eauises b9 Appiicabion Mumiber:

: DEPTH OF COMPLETED WELL. . ... %57 B Dore Hols Diarneter. .. b < T N S #F e T i
Wil Water 1o be used as: B Air conditioning 11 Mjecton wal

i Demastic 3 Fesdiol & Ol fimlg waber supply 9 Dewataing 12 Othar [Spocily Datow)

Z Wrigation 4 Indusirial 7 Lawn mnd garden only 10 Cbsprvation wel [
Wells stabic waler level . . . . =27 . 1. below land surtace measured on . .. &omonin =t/ oay . AT yous
Pump Test Data Wl veter s, M7 &7 noaner /. hous pumging, ... ... ... /¥ . .gem
Ent Vieki J50 gom  wel B ater 2% hours pumping = ¥ gom
4| TYPE OF BLANK CASING USED: £ Wrought irsn B Concrets il Casing Jownss: Glued . .. .. Clampad ...

3 RMP (SR} § Aabesioa-Ciamant B Cihar (apcity balow) welded . XL

2 PvC 4 ABS 7 Fiberglass .. ... Threaded. . .. ... .... E
(Blank casing cia . - A Ef“m i ft.. Cin in o i
Casing haight above land surlBce, . ... ... P i, weight L 5 bsm wmwg“mm..JJrIf
TYPE OF SCREEN OR PEHFOHATION ll.iu‘l'EHlAL T PVG 10 Asbealos-camnent

1 Sieat a5 3 5 Fibarglass 8 AMP (57) 11 Othor (specity)

7 Brass 4 Galvanzed sivel & Concrete tie 9 ABS 12 None used (open hole)

Soreen o Pavloration Openings Are; 5 Gaured wrapped 8 Saw cut 11 Mone (cpen hole)
1 Conlirous. siol 3 Ml siol 6 Wine wrapgped # Drilisd holes
Koy punched T Tonch cul 10 Other (specify] . .
Soreen-Pedoraton Dia, ... ... . .. nmo, . !‘?‘nm =, b R, Dia W ]
Scresn-Periorated Iriervals:  From bt ST n, From BB Al
From. .. _......... LM R, From........ ... R, f
Gravel Pack Imervals From. .. .. .... I3 nw T h Fem. L i
S ] ] f, From fito "
gqnw'rmm: cih 2 Coment grout 3 Bantonite 4O L
Growted Imtsrvals: From. .. ... .. i AT 1, From 1o R, From Mol M.
What is the roarest souce of possibie contarmination: 10 Fuel storage 14 Abardonsd walss well

1 Septic tank 4 Cass pool T Bawage lagoon 11 Fartiliper slorags 15 Odl wall'Gas wel 1

2 Sewer Ings 5 Sespag pi 8 Feod yard 16 Oiter (specily Dedow)

3 Lmteral ras & Pit privy 9 Lwostock pans  C13 Walegioht sewer BB ...
| Dirmction from well. ., ., ., .. SLEFT LAY How many teel A7 S 7 Water Well Disindected? Yes. M .. Mo ]
Was & chemicalbacteriological sampss submitted to Department? Yes ... ... ... ... ... ... Me. . M If yas, dale sample
was submitted ... ... month. ... ... ... dayo Pumrg Instghed? Yes. A .. ... . [ |
If Yos: Pump Minufacturer's nama ﬁ(dm ............. mossi Mo, ¥ AT X33O we . /S L Violts Sedee?
Dopth of Pumg IMBE . .. .. #3  n Pumps Capacity rabed &t . .. ... .. .. BelPE . galimen

| 2 Turtsng 3 4 Cantrifugsl 5 Reciprocaling 5 Other

CONTRACTOR'S OR LANDOWNER'S CERTIFICATION: This water well was A consiructed, (2) reconstructed, or (3) pligged under my jurisdiction and was|

o, fi'rrl:l'll‘h f..fdl'gl ............ JF"JZ‘I' WRErk

and this record s rus 10 the bast of my knowledge and bellel, Kansas Water Wil Contracior's Licernse No. L
This Wals: Wal Facord was completes ar 2 menih day 2, A FI yoar urdes the business
A |

7| LOCATE WELL'S LocaTion|_FROM | TO LITHOLOGIG LOG FROM TO _ LITHOLOGIC LOG %

WITH AN “X" IN SECTION 7 X | veessse B B

’ | WF | AT | LK T Besss) L B I

] - L7 |2 | DmEs SEpdd | 4 S I

| 'f,:' M .ii S%ﬂ&uﬂ i 1 N

» 2 . ars { AL RV, | S E—

i} e [ #) | #5 CoARSE Mgyl | I .

R R #é ME | Fekesr =gt | ) B I |

| 7 ‘ szas I

; R | N
e _"""' _— e R s — - S S——
ELEVATION: L5 ﬁ_ﬂ' i
Diagittv{s) Geouncwater Encountsrsd 1. . B2 ... ... .. L T S e {Use o sheend sheat # nssdad)
m"‘“' ”:_“w;“”'mﬂ“mmd o PP e wmmﬁmw.w A and
| retsin one for your records.




PRIMIT CLEARLY.

U3 TYPEWRITER O@ RALL
POART PER-PREDE TiRLY,

WATER WELL RECORD

E5A Bla=1201-1213

¥ oregs Depar tean® of Haalik ool
Ersvirgrarmat<diwinkon of [rvironsan
ater el Comimmsiorr)

Topeka, Komoa G843 #4

1. Lecation of wall:

Commby Fractien

RePab )

S WiaSw e 3

Sectinn susber

30

Tgmawnip rmber Rongs rumber

T ! L f-‘

LD

2.m=ww£-"r=nhnf_.amm:-r:ﬂf£ £die

Shramt oddrem of welll bssation if in civp F a E E Hj

1

N ————— LT

Refub tic K5

BB, o slimel;

Clty, nhate, rip codar

L7 L}:

L2}

4. Locate with "K° in wection balow:

Sntch map

"

--g----;_--

——— ] Milg ———

[=

P ga
-——"E

= m i memfe -

5

e — ]

wciﬂ dvaines

— Kk .

6. Berw hole din, — R a, Complenin derpil TodV -7

Wall depih .

7. _ Coble tost X Rovery __ Drlvan _ Dug
 ellow spd __ Jatiad Borsd __ Raverss rodory

B. U x._ Domagtic _ Public wpply  __ Induaiy
_ Eepigation _ &by condiviendng ek

5. Ty oval color of motericl

Fram Ta

— lown 06l ek wter
0. Conlnge Mosariel Halghts
The ool Wabded Suloce in.
AsF, g igha L
Din. o i, va o T i, dapeh!Wall Thickness: ieche
Do —bn. ko Fr. depth ! gege Ha,

10, Scremn; Mosdochesr's roms % T 3 Frcgm

[

7

eadfafled Pre ge. 5 0

a9

Slul.r"wll-l-LLL L'%—L
St b & noaed a5 i,

f}h{f{.—

Sty clav
; I

A

49 |63

4F. ond qn.
Grovel pack PPl Seo range of mateiial

/

L3 Qe

7
11, §agein waier laval ma. S day sy

[ i

12 Pumgiing laval batiom Lol sertoses & e 4 541

fo. aiter ] ber. pumplng A -pm.

. alier ey, pramping —

ErHmaied 1l ,.lk‘l_.a‘..-_.._Lp-.M.

& . i
aarife

13, Woter wmple wbesivted: Lo N

Yo Fa

Dot
b Wall haod complation:

— Pitlem odopter f 1 Irchas obowe prode

15 W Mw
W.rhim ] Eoatani ta Canerale

Depthefram i it 1 id n,

4

Wl Eaivles radl e comgletion? Y oz

4. M ee ol pesaible Commamirmptien:
. it [=EETE _kﬁ Typa -S-f#zp.-.-

(Wien o eosd thast [T neaded)

17, P Mg iminallad
— T
Mads| nimba - HF Vel
Lergth of deop pics M. capacity §ep o
Topea:
e Sulbmeriible Tuarbing
it LETE e
o Eaanilagel —

el

8, Dlesarsgn:
15 9
Topogrophy:
Hili
— e
A Uplaed

Wl

1%, Bemorka;

0. Werer well oontoores ceni Mo e
Ty wnll was deril e wredur sy jurisdition ard this rapat
in Fue b the best of sy ko leige and belied,

. il

[ L

® o WFT T

o

LA

M M=
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Formord tha whits, blon o pink sopis 0g rhi Dapwwsser of Haolih ool Ervingnmens



WATER WELL RECORD  Form WWE-S  KSA 8221212
LOCATIQN OF WATER WELL: My Range Number
_Im E:Eﬂhgfﬂ |lem.5‘l"""Ir SW . s ] R o
hﬂﬁ mmn’mm ‘lwmmnﬁry? 45
£ C.on rc.g_ N
2] WATER WELL CWHNER;
RA#, 5t Addrass, Box & Board ol Agriculiune, Deasion of Waler Rasouwce
Cay, Siats, ZF Gode R;emtlln: K‘S LLFLY ﬁﬂ» . _ Agplcaton Mumbar:
LOCATE WELL'S LOCATION DEPTH OF COMPLETED WELL Lo R ELEWATION: ... ... . .
AN X N SECTION BOX;! Tt .Em,“,hw,mm _3 L. . M2 o, mE o
1 1 WELL'S STATIC WATER LEVEL . a‘?lmmauﬂm on oYY
-N!n----n:!-- P;mm:dm Wulrm . tows pumgng . J &8 gem
| ' Esl. Yiakd Iﬂﬂ' Wl waler was ... moshe . RS g ... @pm
- i 1 Bo Mole Blameter inw. D e Bt "
iv ] i £\ wELL waTER TO BE USED as 5mmmwm a-u-nwﬂbnm"lg 11 njecticn wall
= ' I 1 Domestic 3 Foediot & Ol fisld water supply 9 Dewalsring 12 Othar [Spocly belew]
- W -~ "sf" (G migation 4 Incustrial 7 Lawn and garden oty 100 Monitoning well B
i ¥ i Was & crermical bacieriological aampbe submitted 10 Dopanment? Yos. . o B yes, modayiyr sample was sub

mitted

5
|s] TvPE OF BLANK casmG useD:

& Wrought inom

s

B Concnate the

2 RMP (3R B Asbostos-Cemnerl Othar (spacify Doiow) Wildod
£ ABS Thraaded
Targ mamewr  f8 uq-.fjnm. |nhd-qr" me [

Wabsr Woll Disirdected? Ves A

M

g it Wall thickness or gaugs Mo

CASING JOINTS: Glod . K Clampisd

« 255

TYPE OF SCREEM DR PEHFORNT'DH jc'ln'luTEF“-l'd.

10 Asbei o -casmsnl

1 Stasl 3 Stainless sleal & Fiborglass P[sm 11 Othar (spacity) .
2 Brass 4 Gakanized sesl B Concnats 18 9;.35 12 Mo used (open hole)
= THON OFENINGS ARE 5 Gauzed weapped 8 Saw cul 11 None {open hole)
3 Ml siot & Wire wrapped 9 Dvibed holes
4 Key punched T Torch et 10 Canee (spectyl . ... )
SCREEN-PERFORATED INTERVALS:  From ‘I'J’ ETIC S 'Y L Fremo, L ft
...... Mcciagaaanas . I, From . L e
GRAVEL PACK BMTERVALS:  Frem.. . 20 w0 _.{.D CRLFrem L L f
From o foto #1., From Ao _ i
6] GROUT MaTERIAL: 1 Mot comant 2 Coment grout 3 Barvonite cone  folw PI‘:} S
Grout Intorvals:  From, w20 . on Fem. 0w . From. ... Lt .
wWhat s the nearsst source of possible contaminalion: !I:H..lvuh:kpuu 14 Mﬂdmm-wﬂ

1 Septic 1ank 4 Laberal lnses T Pl provy 11 Fuel storage 15311“13“-#

2 Sewar Enes 5 Cess pool B Sewage lagocn 12 Fartielad 330RGH & Other (specify below)

3 Watertight sewer lines & Seepage pit 9 Feedyard 13 Ingactcide storage ﬂﬂ'-"’# Lﬂyﬂl‘h <oy’
Dirmction from wel? _ How many teet? B
FROM To LITHELOGIC LOG | _FroM (o] FLOGGING INTERVALS

& [ 4y1 Sail 4 L—-[ly 5 .

Hy .:;| f{ L Chaave} )
Y | ko af-e.

d, 12pmm1mm of [3) plugged undar my jurisdiclion and was
and this recoed is Inug 1o the

of wmuﬁlkﬂm

AR B0 S

under the business name of ﬁilﬂlikﬁtﬁ h,{g“ _ﬂﬂ-u,”; by [sgnature]

INSTRUCTIONS Use Sypewrte of il Pt pas. PLEASE PRESS AWMLY ard FRINT ciaarly, Piass 5 n Sard [po Tl Cofeid 1 Mt Deganmens
o Maath iy Erveeivne, Buraiy o Wiles, Topses Karass SSEX0HIC01 Tesprons: B10-708-054% Send o to WATER WELL OWHER and sitlen ofe i




WATER WELL RECORD  Form WWC5 =~ K 1212

11LD|::.ATICI\I OF WATER WELL Fraction Saction Number Tommship Mumber Range Mumibar
County,  Repubslic MW w  SE w56 W 25 T ] s RS aw |
Destance and diection from nearest lown of city? mLt:HaF Strest address of well it located within city? HE

= ‘L-"' —
2| WATER WELL DWNER Tim  Hurla m!
AA#, St Address, Bax # Baoard of Agricultuns, Division of Wale: Pescur
glym.zwm P  Reputlic, Kanses Cefed Application Mumber: 3§ 722, |
3] DEPTH OF COMPLETED WELL. .. 32 N Bore Hole Dlameter ... 39, into. ... 3% R and............ L #
Wedl Water 0 b used as: sﬁﬁiambtramy B Adr conditioring 11 Injection weil

1 Domestic 3 Feediol 6 Ol field waler supply 9 Dewatering 12 Qb (Spocify below)

(Thmgation 4 Ingustrial 7 Lawn and garden only 10 Obesprvason wll .
Will5 static waler level ... . 1= i, below land surface measured on . . ..ﬂ'ﬂq‘bt. comonth L 2. day ... .. 1983 yoar
Pump Tes? Data . Wl waler was T hoaMer..... .. :&1-1 C.... hours pumping. ... ... - ... .gpm
Est_Yiskd - W waler ws B, mier _hours pumping _gom |'
4! TYPE OF BLANK CASING LSED: 5 Wiought inon B Concrele lie Casing Joints: Glued .., Clamped . %, ;

I Steel 3 RMP (SR) (Elnsbostos-Coment & Other (specify beiow] Weided .
4 ABS 7 Fiberglass ... . Threaded .. ... ...... .. B
mmﬁ....l.h ....... now .. L oo D in 1o R
Casing hiight above land suface. | I.I-..... LGt Iles 7. Wall thickness or gauge Mo .
TYPE OF SCREEN OR PERFORATION MATERIAL: 7 PVE -cement
1 Stesl 2 Stainkess sleel 5 Fibsiglass 8 RMP (5R) 11 Other (specify) ... ... ... ...
2 Brass arvanized ateel 6 Concrate ble 9 MBS l?l'-bnll.ul-d[oplnhoiﬂ
Sereen or Parloration Cpanings Are. 5 Gauzed wiagped {EBaw cut 11 None (opan hole)
inuows skot 3 Ml ol 6 Wwe wrapped § DOrifpd holos
2 Lowvered shutier 4 Kay punched 7 Torch et 10 Other (SPOCIFFL .
Scrmer-Perforation Dia . . . | e . .. A X . Doa Snt@ . L~ S e
Sersan-Pedorated Inbarvals: g.-m o4 B, . &7, f. From. ... A ft.
L B i XS R, Frem. ... Mos ]
Geavel Pack Intarvals: Feer 1 D fw, . 3 I f. 1o f
From ] ft., From . L it
{s] GROUT MATERIAL: 1 Maat camant 2 Camart grow (TrBenonte 4 Other . e
Grouted Intervads: From, .. ... o . fw..... B  #H Fram -] fr., From . M. to ft
Bt ia the adrest source of posdible contamination: eI E 10 Fusl 3%eage 14 Abwrdonsd wiber wall
1 Seplic tank 4 Cess pool 7 Sewage lagoon 11 Fardzer slorage 15 Ol wallGas wel "
2 Sawee lias 5 Cespage pit B Feed yard 12 Wnascticide alorage 16 Other (apcily Balw)
3 Lateral lines & PHl privy 9 Livestock pens 13 Walerbght sewer Brs ...
|Diracton trom wall P How mary feat . 1380 7 Water Wall Disintocted? Yas. . X Mo
Wi a chermicalbaciericiogical sample submitied 1o Depariment? Yes .. . .. .. ..., Mo Mo It yes, date sampie |,
wiks pubmitied . ... ... mandh ... L day L year Pump Instaled? Yes. .. ... .. CoMa X .
H Vied: Pump Manulschusrs ABMe. . . . ... o ..o e e Mode Mo, .o HP Volls . .. ...
mn‘mim .................................... 1 Purnps Capheity rsted 81, . ... gal e
of 1 Subrarsible 2 Tuine 3 Jol 4 Centrilugal 5 Reciprogaling & Cther
mﬂﬂ'ﬁ OR LANDDWNER'S CERTIFICATION: meaimwu@mm (2} réconstructed, or (3) plugged under my junsdiction and was
jcomplmted on ... mhﬁ ........... [0 F‘Jﬂ R I ,pq-;_‘i. .................. AT,
and this record is trus ko the baat of my knowiedge and beliel. Kansas Waser Well Contractor's Licerse Mo, ., . - e
This Wator Wl Rpcord was comploted on o Jume B manth L. 2l day ., i - yone under the busi
| nama of St Ddiajwe g by [ssgnature)  jede m
7| LOCATE WELL'S LOCATION| FROM | TO UTHOLOGIC LOG | FROM | TO LITHOLOGIC LOG
— WITH AW X" INSECTION [ O & Togssa f B N 5
B x| 3/~ B — I
H {2
| : : 19| 23 3‘;:74‘? R 1
e 23] 3@ | Sedf Gemeaf | . I
£l L4y 30 | 32| Jhee, 1 R l
T 1 1
[ 5 ] S - —
e A s e E— —
P Ty e R - — — B — .|
| ELEVATION: - |
gﬂgmm 1. B no na .................. n | iLise & second sheat il necdad) |
ﬁ 'n":m:t m “"‘“:f:';‘é'n”"?’ wmm-a Tmmm&uﬁrﬂ':nah MTERWELLM nh:;i
o recningds, ||

s



PRIMT ELEARLY,

UEE TYPEWRITER O RALL
FOUMT PER-PRESS FiRRALY,

WATER WELL RECORD

E5h @Fa | HA=1715

Kossas Duporiment of Mealth asd

Ervdiranmaniliviticn of Envircnrant

PWater well Corragipni
Topeka, Karmo $5420

1. Locefien of =il

Fracrion
i

s

i St mnlipi
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WATER WELL RECORD _ Form WWC-5  KSA 821212
1/ LOCATION OF WATER WELL Fraction Soctian Mumber | Township Musmber Rarge Number
: T JiY w Sk w3 W 19 T | 5 Ry ef |

mmummmmuﬂm Siroot address of well if located within city?
far Kﬂﬂuéa’:n #8

.,R!;:-T' Foun v
Bosird of Agricudture, Divison of Wales Rescurcesd

dablie Ks bbey - __ Appheasan Number

2 WATER WELL CWNER:
RRA#, 51 Addrass, Box #
City, Stata, ZIP Code

DEPTH OF COMPLETED 75k BowHoo Diameter 5 n s A5 moand ... T f
Wall Waler to be used as: 5 Public waler supply # Aar conditioning ﬂhpame

1 Domestic 3 Feediat & Ol fiold waber suppiy 4 Dewatering 12 Cither | o)

2 imgation 4 Inclustrial T Lawn and garden only 10 Observation well Tecs el
Wall's slatic water wvel . . "";_‘Q . #. balow land surnce moasured on . ... LA meeh -'Il't]'r ....... day . ....... £ .. yoar
Pumg Test Data Vel waler was, U0 Ko B oatter [ hours pumping. .. Fe . .. gpm |
EsiYomld  —Zut  gpm Vel waler was f_atter hours pumping gam |
4| TYPE OF BLANK CASING USED: 5 Wrought irgn & Concrate tile Casing Joints: Glued A . Clamped . i

1 Swel 3 AMP (S5A) 6 Asbestos Caman 9 Cther (spacify belcw) Weldod ... ;
4 ABS TORDACGRSS . Threaded. . ... . ..... ... .. H
Mmmj _______ 5D ., D Linn oo DL B - I R
cmhqmmwm-rm.....ﬂ - oL im, weight 222G CFT agnwmmﬂ;m“mgﬁmm w2d ¥
TYPE OF SCREEN OR PERFORATION MATERIAL @Wc 10 Asbostos-cement
1 Sigsl 3 Stpirdass sheel & Fibargiass a RAMP (SA) 11 Other (spocilty) .. ...
2 Brass 4 Galvanized siesl & Concrede tile o ABS 12 None used (open hale)
Screen o Peddorabon Openings Ane: 5 Gauzed wrapped @)5aw cut 11 Mone [open hole)
1 Contimmus shol 3 Wl slot & Wire wrapped & Drilled holes
2 Lowvered shutier 4 Hey punched T Towch cut 10 Other {speaty) . ... ... ... ...
Screen-Fergraton D .5 in 1o fr., Din n o BoDia ... ;.. f
Screen-Periorsiad Irtarvals:  From. . uT. U wew. . FE R Fem... . I #
From. . " P, Fromo................... ™ . o
Gravel Pack Infervals: Fram. .. . ... o we . Tg ... B, Freen ... [N - 1
From f_to fr, From n e _n
5 GROUT MATERIAL: (A hwat comant 2 Comant grout 3 Bentorés & Other e
Grouted intervals: From da . Kl R .. Frpm i o cooo R From L B L
Whadt is the neanest sowce of possdie contamination; 10 Fusl storage 14 Abargioned water well
1 Segtc tard 4 Cess pool 7 Sawage lagoon 11 Fertiizer siorage 15 Ol wellGas wel "
@srmrm 5 Sewpage pA 8 Feod yard 12 Ingecticide storage 16 Other (specify beiow)
¥ Lateval ines B Pil privy 9 Liveshock pans 13 Waledtight sewer knos &
Dirnction from et .. S 0u T L How many feet qrhwi'—f L7 Waler Well Disindected? Yes . K, Mo .
wunmmwmmnmmwnvm ....... CoMaL R . lfm.mmt
was subamitted ... month L oL day .. year: Pumg Wstabed? Yes. ... .. . o X
It Yos: Pummam ......... oo Model Mg e R Volls. ...
Dwopth of Pump Indake , .. .. e - A Pumps Capacity raled @l ... L. gal mn
Typs of pamp: 1 Submersitds 7 Turbine 3 el 4 Centrifygal % Appiprocating 6 Ceher |

CONTRACTOR'S OR LANDOWNER'S CEATIFICATION. This water wall constructed, (2) reconairiacied, or (3] plugged under my jurisdiction and was|
complsted O . ... Tooomenth. o fyp day sl yaar
and this record I8 rue 5 the best of my knowsedge and belied. Karsas Water Well Contracior's License Mo, . b5 L
Ths Wiates Well Recond was compléled on, . | montn . \3&3- . day ¥ oA poar under the budi

Matubas g edl D Haptg by (sgratuee) }??mf«fk ,
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WATER WELL RECORD Form WWC-5 KSA 82a-1212 ID No.

ﬂ LOCATION OF WATER WELL: Fracfion Section Number Township Number Range Number
County: 5 2 N 1C e uS& u % 30 T [ s A |
Distance and direction from nearest town or city street address of well if located within city? #9

2] WATER WELL OWNER: RG’I\A? o JIpo Hmu e ,,-,E'DS
RR#, St. Address, Box # Board of Agriculture, Division of Water Resources
City, State, ZIP Code 3,9@[24.&@_&”’ 1{3‘3 [p (938 Application Number:

ﬂ LOCATE WELL'S LOCATION WITH J DEPTH OF COMPLETED WELL ........... SO ... il ELEVATION:
AN “X" IN SECTION BOX: Depth(s) Groundwater Encountered = 1 ........ L2 e L3
; N ; WELL'S STATIC WATER LEVEL .. J I‘l below land surface measureg on m iyr
\ . ‘&A test data:  Well water was . after QLA 1.04€ urs pumping ...
o _ i Est. Yield .cAber..... gpm:  Well water was ........ccccooevuiuinnne ft. after......... . hours pumping ...
NW- -|- -NE - WELL WATER TO BE USEDAS: 5 Public water supply 8 Air conditioning 11 Injection well
! ! «TDomestic 3 Feedlot 6 Oil field water supply 9 Dewatering 12 Other (Specify below)
w : : X E 2 Irrigation 4 Industrial 7 Domestic (lawn & garden) 10 Monitoring well
1 1
- -SW- -|- -SE- - Was a chemical/bacteriological sample submitted to Department? Yes ........No ............; If yes, mo/day/yrs sample was sub-
! I mitted Water Well Disinfected? Yes No
1 |
5] TYPE OF BLANK CASING USED: 5 Wrought iron 8 Concrete tile CASING JOINTS: Glued ..&X..... Clamped ..
1 Steel 3 RMP (SR) 6 Asbestos-Cement 9 Other (specify below) Weilded ..
vVC 4 ABS 7 l??rglass s Threadad
Blank casing diameter ... . ft., Dia o) ..in. to ?h ft., Dla .in.to..
Casing height above land surface ..o 8 e N, WRIGNE o Ibs./ft. Wall thickness or guage No.. B a /
TYPE OF SCREEN OR PERFORATION MATERIAL: Grvec 10 Asbestos-Cement
1 Steel 3 Stainless Steel 5 Fiberglass 8 RMP (SR) 11 Other (Specify) ...
2 Brass 4 Galvanized Steel 6 Concrete tile 9 ABS 12 None used {open hole}
SCREEN OR PERFORATION OPENINGS ARE: 5 Guazed wrapped w cut 11 None (open hole)
1 Continuous slot 3 Mill slot 6 Wire wrapped 9 Drilled holes
2 Louvered shutter 4 Key punched 7 Torch cut 64 10 Other (Specify) .......covnceiniesniiecsiinns ft.
SCREEN-PERFORATED INTERVALS:  From M ft. to o) ... ft., From Lt
From ft. to ... ft., From ... ft.
GRAVEL PACK INTERVALS:  From........... [ .40 o3 LD ., From . ft.
From ft. to ....... ft., From .... - ft
6] GROUT MATERIAL: 1 Neat cement 2 Cement grout (3@Bentonite 4 OMRBT oot ees e
Grout Intervals:  From...... Ootito] ft., From fto t., From . to
What is the nearest source of possible contamination: 10 Livestock pens 14 Abandoned water well
1 Septic tank 4 Lateral lines 7 Pit privy 11 Fuel slorage 15 Qil well/Gas well
2 Sewer lines 5 Cess pool 8 Sewage lagoon 12 Fertilizer storage 16 Other (spegify below)
3 Watertight sewer lines 6 Seepage pit 9 Feedyard 13 Insecticide storage Jm&
Direction from well? How many feet?
FROM TO LITHOLOGIC LOG FROM TO PLUGGING INTERVALS

O 12C [ | oPeer+ Clpyy/ 0
REEER) _i\ua\n_L}S Dol b

1] CONTRACTOR'S OR LANDOWNER&C?E%’I% This water well was@):onsu'uctad (2) reconstructed, or (3) plugged under my jurisdiction and was

completed on (mo/day/year). o and this record is true to the besl of_ﬁy?yﬁgfbm . hef Kansas

Water Well Contractor's Licence No ..
under the business name of

INSTRUCTIONS: Use typewriter or ball point pen. PLEASE PRESS FIRMLY ' , underline or circle the correct answers. Se mmmmmmnmnepmmmmm
and Environment, Bureau of Water, Geology Section, 1000 SW Jackson St., Suite 420, Topeka, Kansas 66612-1367. Telephone 785-296-5522. Send one to WATER WELL OWNER and retain one for your




- _ WATER WELL RECORD  Form WWE-S  KSA 82a-1212
[1] LOCATION OF WATER WELL: Fraction Section Mumbar Townsnip Numbar Range Nurrier
County: Republic |_ w NE w KE 31 T 1 s R4 el |
mwmmmtz-nuﬂymmuwnmmm
t of Republic Ks. i _ #10
WATER WELL OWNER:
H‘.-'li 51 Address, Box # g::::ﬁn}l;:ﬂ&?su Board of Agricuiure, Division of Water Resourcas
oF Code _] R 5 ﬁmlminnww1 i S
LO!&ATEWEI-L'ELDGATIOHMTHq DEPTH OF COMPLETED WELL. . . . . g Co R ELEVATION: ... ...... .. .',.'}
AR X N SECTION BOX: Dapih(s) Geoundwater Encountersd 1. 8" R 2.
I Ty WELL'S STATIC WATER LEVEL . 2% . & Iuﬂmf-mn-uumduﬂrrn'ﬂw‘yr 6 28’ E‘E
“N'"____h'“__ Pump iesi data: Well waier was 70 . Hoator V... hours pumplng . . . .. ?gpm
h ) Eet Yield T ... © Vel waler was ... foater ... T gem
: i I ¢ | Bore Hola Diamatar. . © . ot PO R, and. T i
E: 1 ] WELL WATER TO BE USED AS: 5 Public water supply aﬁm 11 Injection wel
n __!:‘,__ --s‘t-- Hpomast: 3 Faadlol B 0d fold waler supply  © Dewaberng 12 Daner [Specity bakow)
I 1 2 Imigation 4 Irechussirial 7 Lawn and garden only 10 Observasion well .
1 1 'Was a chamical'bacteriological sample submitied o Departrment? Yis. . CMa X yes, m‘dﬁ;«-‘:.rru-rpummb
d 5 miktad Watar Well Diginfacted? Yos X
_H-ITYPEEFMWHLEEQ: 5 Wirought ingn B Concrata tile cmmum.nm.x...w .....
1 Steal 3 AMP (SR) & Asbasios-Caman 9 Other (spacity balow) Welded L
X PYC 4 MBS ¥ Fibprglass .. ... ... .. Theaaded, . ... ... .........
Blark casng diamesss 5 imote. S0 o mea. L T ft, Déa T - n.
Casing height above land suses. . 14 in, weight (229 cft Ibs T Wl thickness or gauge Mo, *S 14
TYPE OF SCRAEEM OF PERFORATION MATERIAL- X pvc 10 Asbesics-comant
1 Sinal 3 Seminbess sieal & Fibarglass B RMP (SA) 11 Other (8Pl ...
2 Brass 4 Galarized sieal & Concrote e 9 ARS 12 Mone used (open hola)
SCREEN OR PERFORATION OPEMINGS ARE: 5 Gaured wrappsd X Saw ot 11 Mona (open hole)
1 Continuous skl 3 pA shot B Wire weapped 9 Drilledd hales
2 Louwarad shatter 4 Kay punched 7 Torch eut 10 Obar [spasify) .
SCREEMN-PERFORATED INTERVALS:  From. ... .. 50 L B0 BoFrRm o BB . 3
From. . ..... . b M Fram .. ... .. ... ... Mo f
GRAVEL PACK INTERVALS:  From. .. 18 . O T v N T e T A =S #
From o f., Froim h ot f
6] GROUT MATERIAL: X Naat coment 2 Coemant grout 3 Bantonie aomes .
Growt Intervals:  From. .. Q... Rto... .. 18, . From B N R ot .
Whal is the neares! sounce of possible contamination- 10 Livesioek pans 14 Abandoned waber wil
Sapeic tank 4 Latoral s 7 P privy 11 Fued sioaage 15 Ol wellGas wel
2 Sawer linas 5 Cass pool # Sewnge lAgoon 12 Ferlilizer slorage 16 Chae (specify below)
3 Watertight sewer lras & Ssepage pit & Fondyard 13 Insacticido stornge e
| Direction froe weld? ___ SH _ How friarvy teal? 100
FROM TO
55 5 Wm - FROM TO LITHAOGIC LOG
_.25 45 | Sand W/some clay S
45 | 58| Sand & Gravel (med) . R
58 70 Shale : - R —
I~ I - oo
ﬁ" . — ) B I

H_mmm unuumuezgagnmmm This waier wet was qmmmmummmwmmm
completed on (modayyear) ... B 20 Q5 e wmmammumqyyfwwmm

Winter Wll Contracior's License No. ... .0 ......mmwnmﬂwmm: ......
undr tha i vy PV

INSTRUCTIONS: mwﬁhﬂpﬂimﬂﬂsﬁm mrwmm Ploasa Ml in Dlanks, undeslige or circle (he cormect answers, Send 1op
wnm of Health and Emdronmant, Dadskon of Ervvironsrant, Ermdronmantal Geology Section, , K5 BBEZ0. Send one o WATER WELL

r




WATER WELL RECORD  Form WWC-5  KSA 82a-1212
1] LocA OF WATER WELL: Fr. Spction Mumbspr Torwrghig Numor Aange Numbor
M%ﬂth‘-r, !gwmﬁw w5 W ow 20 T { = ] 1Y =g
Distance froem or Gty streat address of well if located within city?
"ﬁ‘? e K< #11

WATER WELL OWNER: [ anch
RR#, 81 Addoss, Box ¢ = B 57| Biard of AgricuBure, Division of Water Fssourcey
Cay, State, ZIP Code - (Z 9 ke y_{ o Application Bumbar:
L e
] i WELL'S STATIC WATER LEVEL . .5 & 2 h. boko jang o @:rmmdmmaw .'.‘?.J.‘E.‘."fﬁ.....
_Mr”__ __h'“__ Pump test dala: Wall waiee was 21 [ GF _.. hours pumping . gpe
i 1 Eﬁ.Tﬂd.j-.ﬂ... s Will waler was Faﬂw .. hours pumping . ... gpm
- I i ¢ | Bere Halo Diameter [0, .. i o, ad AR, ard. . ¥ e EE "
i " | [ WELLWATER TO BE USED A% 5 Publc walar Supply amrmmm 11 Injaction wel
1 gl,-,r __5'5 e @hﬂ'ﬁt 3 Feodiot & Ol fiesdd waler supply 9 Dowatoring 12 Cthar Epou'ly' beicw)
I 1 I bmigaton & Enduetrigl 7 Lawn and gardan onky 100 Morsing wel ..., ...
o 1 Wis a chomicalbartericlogical sampie suBMmited t Dopariment? Yes...........He.... e, If yes, r'm‘dlr-fgrsarmrawnsm
3 ey Viter We Disinlecind? he
5] TVPE OF BLANK CASING USED: 5 Wrought inon B Concrele e CASING JOINTS: Ghuad . . fa, . Clamped . .
1 Stoni 3 RMP (SR} 6 AsbostomComont 9 Other (spocify bolow) Vigidod . . ...
4 T Fiborglass e . Thmbdud e
il naingﬁmmr....s“.m&...mw ":'.5'.....n..n'u.............m.u ............. ., D . i
Gasing noigt above tond surincs. . . i weigM i I, VWl INicSness o g Mo, ;-'ZH?{
TYFE OF SCAEEM OF PERFORATION MATERIAL: 10 Asbestos-cement
1 Steol 3 Slairders sto0! 5 Fibaglass B FAMP (SR 0 Other (speeilh. .o
# Brass 4 Galvarized siool & Conengto Big o ABS 12 Mopna used (gpen holo)
SCAEEM QR PERFORATION OFENINGS ARE: & Gauzsd wrappod o 11 Mene (apen hola)
1 Contirugus 5iot 3 M skt B Wirg wrapped Drillad holies
# Lowmend shutter 4 Ky punchad ?'I'oruh mmr{mm....
SCREEN-PERFORATED INTERVALS:  From. .. A5 .. ?5’ , R I T o
FIOM. 0 eiiiinns .n ............... n..an. U A T ft
GRAVEL PACK INTERVALS:  Frem. . TR . . hw . LY hoEom. L hw BST .k
From [ #, Eram h I
6] GROUT MATERIAL: 1 MNaat cement 2 Cemen grout aAenionine e
Gooud Intervatsc  From. ., S0, ..., k.. 25 ... f. Fom, “-{rt w..&'}'....n A
WAL (3 DD ASAME] SOl o SOERIENE SOnBRMMAEHSA: ks ] Lh*lhb\:ﬁ:poﬁs 14 Abardarsd waler wall
tank 4 Latpral lings 7 Pil privy 11 Fuel sicvage 15 Ol weliGas wall
2 Bower lions 5 Cess pool 8 Sowogo lagoon 12 Feridizar siooagn 16 Cithor [spoofy bolgw]
3 Wateright sswer lines & Seapage pi 8 Feedyard 13 Insecticide siwrage .
Deroction fism wol? Herer tise? )
FRoM | To LITHOLOGIE L0G FROM TG TN INTEFWALS

a fsp0 Sa.1 4L !a¥
271 3 [ €4n T - _ _
32 |62 ‘gji;fr_lﬂ“rﬂwr
5 : vave [ (Ped) R
B e et — —
vi| op | Shale ] ]

complatad on [modayiyea)
Waler Well Conlractors Liconse Mo,
under tha business nama of

of Fpath aedl Ervicperrant. fusedu of Wiree,

7] CONTRACTOR'S OR LANDOWNER'S CERTIFICATION: This wales wed wu@mmww {2) reconstructsd, o (3} phigged undor my jwisdicion and was

PRTRRICTIDNG Liss heparattns o Ball pond pen L

nrdh:wdquwlpthgbgsgmy and bedal. Kansas

£~ .84

"fﬁ.'{‘.ﬁfﬁﬁﬁﬁ""

FIRMLY g m.u-m Paags W n
ot Kardas SRAIOTO01, THephon: T13-206 4545, Sand ena 1 WATER WELL OWIEIL srel rotin

LA




_WATER WELL RECORD _ Form WWC-5  KSA B2a-1212 R
1 LOCATION OF WATER WELL | Fraction Section h?mhm Toramshep Mumibes ! Ranga Number

. B ow o MW w pE W 2 T / § | R & BW
Distance wmmmmmmvml”.b NE .;lf E.:.N.H-" Sireat sodreas ol well ¥ located within city? #12
2) WATER WELL OWNER:  Temun 7 Hurley -

RAA#®, St Address, Box # - . Board of Agricuture, Division of Waler Resourced

State, ZIP Code ?—‘r"“"“‘“- K&, Geg€sf Appication Numbar: 35, (3.3 .
i DEPTH OF COMPLETED WELL .. /€3 .. h Bore Hole Diameter . 27 nw ABF L Mand .. N P 1t
Well Waber 1o be wed as: 5 Public water supply B Air congitioning 11 in@chon wod

1 Domestic & Feadiet 6 Ol fiedd wader supply 9 Dewnloring 12 Other {Spacily balow)

Pirngason 4 Industial 7 Lawn and garden ority 10 Obsoration wol ~
Welr's static water level .59 .1t below land surlace measured on ... 8. . month . .. 5 doy . B4 year
Pump Tast Data C Wl waber was. ... . e .. H. alter . . hours pumpeng jae . gom
Esi_Yieid M Wellwaterwas  §7  f aMer [} howrs pumping 2 LK S
4| TYPE OF BLAMK CASING USED £ Wrought iron @mm Caging Joinls: Glued . . .. . Clampad . . ... .

1 St 3 RMP (5R) 6 Asbasios-Cament 9 Oaher (specify below) Welded .

2 PV 4 ABS 7 Fiberglass ... .. o Throaded ..
Blank casing dia ., . .| . T - B oo . hoa n o, L #
Casing height above land surtace. ... V& in, oweight fﬂ' LBt Wall thickness o gauge No - - -1
TYFE OF SCREEN OR PERFORATION MATERIAL T PV 10 Asbesing-cement

1 Steel 3 Staninss sieel 5 Fiberglass B AMP (SR} 11 Other dspecibyl . ...

2 Brass 4 Galvanized stew (6 Cancrate tile 9 ABS 12 None used {open hoia)

Screan or Parforation Oparengs Ane: & Gaured wrapped A Saw cul 11 None (open hole)

1 Continugus slot 3 Ml sigt 6 Wire wrapped Dirilleel holes

2 Louvered shutter & Koy punched 7 Tarch cut (!_:bm-r (spacity)  Feeemmd
Screan-Porforation Dia . .. .. 1 le in o TS HoDea . in oo, t. Dia in o R
Screan-Perforated Intervals:  From &a [ - J - B T #. From R T - T -

From.,....... ... M. From ... ... ....... M Wcccaninaaaasinananns L
Gravel Pack Intervals: From F 2 S ™ Ao . From BB fr
. From ) fr. o f.. From _ 8 to ) _h
5| GROUT MaTERIAL T — 2 Cemen grout & Benionite A0l ! !
Grouted Imtervals: From. ., .. 0 koo A0 1. Fiom . T . 1t From L T H.
|What i the nearest source of possible contamination: 8= 10 Fusl storage 14 Abandoned waier wel
[ 1 Soptic tank 4 Cass pool T Sewage lagean 11 Fistlizer storage 15 OF wellGas wl <4,

2 Sgwar lings 5 Spepage pit 8 Faed yard 12 Insectode slorage 16 Criher {specily beicw)

3 Lasoral lines & Pn privy 9 Lvesipck pens 13 Watarlight sawer linas e
Direction from wall. ... Awd oL How many feat . IBeE L ....7 ‘Wamer Well Disnfecies? Yes. . . X . Mo
wﬂ;mmmmmmnmlﬂm. e Ma . LM Hmmm[
wias submifted ., Ay, year: ermlrmubd" Yes. . . ...... - S Moo L
H Yes: Pumg Manufacturers nams., b..u{m.. Luu! Rollee .. . Mosded Mo, GereL. HP ... pfd . votg, eedd
Depth of Pump Intake | ir e . Pumps Capacity imed a1 &0 5 L . gal mn
ﬂmu‘_mm_.-____.&mzzﬂ z arkung 3 4 _Centrilugal Eﬂmm_ﬂu B Offr
6| CONTRACTOR'S OR LANDOWNER'S CERTIFICA This water wel wass (1] constructed. (2) recorstructod, or (3) pugged under my jursdiction and was),
complated on . Moy, marih 7 day I T yoar
and this record is ire 1o the bost of my knowledge and balief Kansas Water Well Contractar's Licanse No, =8=r—e=" ff?ﬁ
This Waser R 1 rmant f ar urdits the busingg
?ﬂ Sheect Dl E‘ M?ﬂé i 7 "

LOCATE WELL'S LOCATION [ T LIFI'ICILDGIGI.OG ) LITHOLOGIC LOG 1
WITH AN % W SECTION __o o ﬁ-;.,‘(ﬁ{, N — )
B
o | 2 g7 F. Seadf I }
- " __?:‘.I .......... k_ - Sff‘l‘ 'ﬁhi_
1 i " 28 | 50 (parne 36 -d  Sews grm*f.
i P T S16  pmed lg gpess e !
R bt | ke | 1 s[FITE beey Coese | ]
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WATER WELL RECORD Form WWC-5 Division of Water Resources; App. No.l:l

1 LOCATION OF WATER WELL: Fraction Section Number | Township Number | Range Number
County:  Republiie v, SW % NE v 29 T 1 S R &
Distance and direction from nearest town or city street address of well if ~ Global Positioning Systems (decimal degrees, min. of 4 digits)
located within city? Latitude: 39° 56' 23,7 #14
1/2 mile North and 1 1/2 miles East of Republid Longitude: 097° 47' 23" H#1
2 WATER WELL OWNER: Tietjen and Sons Elevation:
RR#, St. Address, Box # : 401 N. Railroad St. Datum:
City, State, ZIP Code + Byron, NE 68325 Data Collection Method: Hand held
3 LOCATE WELL'S | 4 DEPTH OF COMPLETED WELL ..........69 . ft.
LOCATION
WITH AN “X” IN | Depth(s) Groundwater Encountered ~ (1)........ 13/ (). S (N €
SECTION BOX: WELL'S STATIC WATER LEVEL....21.. .. ft. below land surface measured on mo/day/yr04/f .2.91.29.09
N Pump test data: Well water was... 49 ft after.....2 . .. hours pumping... 800 gpm
I I Est. Yield 800 _gpm: Well water was........... 52 fiafter.. 2. hours pumping... 900, .. gpm
Cawo|oNe WELL WATER TO BE USED AS: 5 Public water supply 8 Air conditioning 11 Injection well
W | | E Domestic 3 Feedlot 6 0il ficld water supply 9 Dewatering 12 Other (Specify below)
| | { 2 Jlrrigation 4 Industrial 7 Domestic (lawn & garden) 10 Monitoring well ...
N S\lk T SlE N Was a chemical/bacteriological sample submitted to Department? Yes......... No .. X.....; If yes, mo/day/yrs
Sample was submitted. ...... s T Water well disinfected? Yes ......... No........
>
5 TYPE OF CASING USED: 5 Wrought Iron 8 Concrete tile CASING JOINTS: Glued......... Clamped........
1 Steel 3 RMP (SR) 6 Asbestos-Cement 9 Other (specify below) Welded..........................
@ 4 ABS TFiberglass e Threaded
Blank casing diameter .. 1% in. to 30 fi., Diameter. .............. . 1o .............. ft,, Diameter ..............1
Casing height above land surface...... 12 in., Weight .20.183 __Ibs/ft.  Wall thickness or guage No. .
TYPE QF SCREEN OR PERFORATION MATERIAL:
3 Stainless Steel 5 Fiberglass 7PVC 9 ABS 11 Other (Specify) .....ovvvvviienninnnnn.

2 Brass 4 Galvanized Steal 6 Concrete tile 8 RM (SR) 10 Asbestos-Cement 12 None used (open hole)

SCREEN QR PERFORATION OPENINGS ARE:
3 Mill slot 5 Gauzed wrapped 7 Torchcut 9 Drilledholes 11 None (open hole)

2 Louvered shutter 4 Key punched 6 Wire wr@g:ped 8 Saw cut 10 Other (spec:fy) ............................................
SCREEN-PERFORATED INTERVALS: From...... .20 _  fito... . 69 .. e
From........cooooo ftito
GRAVEL PACK INTERVALS: From.......22. . N .
From........cconfito o

6 GROUT MATERIAL: | Neatcement 2 Cement grout (3 Bentonite

Grout Intervals: From ..... 0. fi.to..... 22..... ft., From ...............

What is the nearest source of possible contamination:
1 Septic tank 4 Lateral lines 7 Pit privy 10 Livestock pens 13 Insecticide storage 16 Other (specify
2 Sewer lines 5 Cess pool 8 Sewage lagoon 11 Fuel storage 14 Abandoned water well below)
3 Watertight sewer lines 6 Seepage pit 9 Feedyard 12 Fertilizer storage 15 Oil well/gas well — ......................

Direction from well? . Southwest .. How many feet? ... 100" ...

FROM TO LITHOLOGIC LOG FROM | TO PLUGGING INTERVALS

o' 13" | sendy topsoil

13' 33" | Mediur 2nd fine sand and gravel

33" 44' | Medium and fine sand and gravel

44" 60' | Medium sand and gravel

60" 67" | Fine and medium sand and gravel

67" 69" | Lime rock

7 CONTRACTOR'S OR LANDOWNER'S CERTIFICATION: This water well was{1) constructed )(2) reconstructed, or (3) plugged
under my jurisdiction and was completed on (mo/day/year)04/14/2009... and this record Is truc to the bgst of my knowledge and belief.

under the business name of Sargent Drilling by (signature)

Kansas Water Well Contractor’s License No. . 735........ This Water Well Record was com’ ).03/07/2009.......

INSTRUCTIONS: Use typewriter or ball point pen. PLEASE PRESS FIRMLY and PRINT clearly. Please fill in Blank, underlink’or circle the correct answers. Send top
three copies to Kansas Department of Health and Environment, Bureau of Water, Geology Section, 1000 SW Jackson St., Suite 420, Topeka, Kansas 66612-1367. Telephone
785-296-5522. Send one 10 WATER WELL OWNER and retain one for your records. Fee of $5.00 for each constructed well.  Visit us at
http://www.kdheks.goviwaterwell/index himl.

KSA 82a-1212
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Straet ocbdrai of wall lagation il s gire ﬂ{, Ell*hj [

BB, o iemai:

City, visie, sip coder

FAINT CLLARLY, WATER WELL RECORD Eoasas Tepartrest of Fealth ard
K& Ble-1200=0705 Dveirg: blilwtal oo of Erval
(arer well Cosmacion)
Topeka, Kamen S2430
County Fanction Sacl ins nusber Tgwnighip memibar Harge nurber
1. Lecation of wall:
- REF--E'“L BIE 14 S L WE 1A =29 T f sl o o
3. Ower of well, Werle Tis tja—

e, Me, BES2S

4. Locats with "X b sextion below: Shateh é.-""/ &, Bora hala dia. in, Complerion dene J2=T=J
M Wall depik L]
: 1 7. _ Coblancal __ Retary __ Dviven _ Dug
e bl e __-h',!__ fi's) o Ml ol __ Jeited  __ Bored XY Waverus robary
| i i G I Tradyur
L I B Uie _ Domeinic _ Peblic mpply wsby
1w ¥ : £ B _X brigetion __ Air condifiening __ Shotk
n [ [ __Lown Ol Gald woter __ Oithar
l i i —_ \h. ¥, Costrap Wmlql.i';&.;:lih:-ﬁw-rﬂﬂr
) ! Thieided Waldad fage _ HEs s,
5 — — RMP_______ evC 'I-n-.lw B
= il e mw-.l!‘_ir.luﬂFl.d-ﬂ:\'l'l“TLﬂ"lm ine
5, Type and color of matwial From o |08 in, b0 IF. dapth legwibe. 2 7

(N !?;“-n: R T el
e e

| Tersow & clog O T i T
) 54:*.... e *F.'.;..;. 2 jie
FT'.M E‘niﬁ L fad | Ser beresan 23 Bt and 55 .
— 5F  hoe i,
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12, Pumping evsl balow load urfaces:
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#o7 - d1
WATER WELL RECORD  Fom WWG-S  KSA B2a-1212

;Eﬁwm‘mnwiu Fr-?“mﬂgm“.ﬁ‘“:;wwl :‘wum}mm-rg | Hnmym@
7y f 1?}

WE mwsn.,t ILen Huai—w-f

Baard of Agriculturs, Division of Water Rescurosy

Gy, Statn, 1P Cade lle s e .  Application Mumber ]
B LOCATE WELL'S LOCATION WITH|4| DEPTH OF COMPLETED WELL H ELEVATION: .. A
ANTX™ W SECTION BOKX: Depitfs) Groundwaler Encountered l.i{.‘l 2 T S o W
I [ WELL'S STATIC WATER LEVEL . #ll Ftbdmluﬂhmm-dm?:?ﬁr #‘ H ‘ff
__NL‘____NE__ ot cata: W wates was L h b o A n attor @ 1 ey al Ot pumging wm
| 1 E&l Yiekd + © Well waber was ... R afer hairs pumpEng gpm
- I i ¢ | Bore Hole Diameter L0 _in 1.0 - 20k oand 7 inwde- 70 i
E : : WELL WATER TO BE WSED AS: 5 Public water supply B Aif conditiorng ﬂlmeeum'-ﬂl
1 Denesse 3 Feodol & Ol fiold wator supply 9 Dowabeting
- snln--- - Sll -a 2 1t 4 Ingustnal 7 Lawn and parden eey 10 Monitoring well . b tﬂ#.s.wwﬂm_}
1 ] Was a chemicalbacteniological sample submitiod o Departmen? Yes . MO I wes, modayyT sample was suby
o 5 i . Watar Wil Disindociod? Yes X Mo
g_wﬂfurmmmmm 5 Wirought iron 8 Concrese lik CASING JOINTS: Glued . fh,_ . Clamged . .
@l 3 AMP (SA) 6§ Asbestos-Cemant 9 Other (specity belaw) Welded .. .
4 ABS ? Fibarglass Threaded . ... ..
Blank casing ciameter . . .3 .., e SO moa o.M D i
Cating haight abave land sudsce. . . J . ... ... dn weight Lo ... Be Wall thickness or gaugs Mo, . ..-_J."."ff
TYPE OF SCREEN OR PERFORATION MATERIAL: 10 Asbosica-cemerd
1 Stosl 3 Stwnless sioed 5 Fibsorglass B AMP (3A) 11 Other (specityl ... ... ..
2 Brass 4 Gahlvarszed steel § Concrele e 9 ABS &, Momd used [open hole)
SCREEN OR PERFORATION OPENINGS AFE: B Gaized wikgpsd 11 Moot japan hokdh
1 Contirucus skod 3 Ml siok 6 Wing wrapped B ol maies
2 Lowvertsd shutter 4 Ky punched 7 Torch cut 10 CHhBr (BPBERY]
SCREEN.PEREORATED WTERVALS:  Fom . 90 nw G0 MoFIOm . R n
From . o M Fm. ... . e |
GRAVEL PACK INTERVALS.  From. . 10 . nw 70  # Fom. - ...i-rh;.... h
Fram R o o From #tw f |
6] GROUT MATERIAL: 1 Neat comant 2 Comant grout ( Shertanite 4 Othar a.?c....P-"“?
Grout Inteneals: From. .. (2w, edf . From........ a o T Mo f
What is the neanes! source of possible contaminaton: 10 Liveesiock pans 14 Abanconssd water vell
1 Sopac tank 4 Latersl ines 7 Pil peivy 11 Fussl storage 1501-&&:“
2 Sewer ks & Cess podl 8 Sewago lagocn 12 Fariilzer siorage Dﬂ'prmwmml
3 Wateright sewee lines 6 Se0paps ol 8 Foedyard 13 Insacticide storage _.IH-‘!-{-“IL- a5 §hT
Oy from w7 rﬂm'g!ﬂ‘?
| FrRom TO LITHOLOGIC LOG FROM O _PLUGGING INTERVALS
6 | 20 [Tup Sel 4 Sand _ o
Jo | 7 |Sand 4G Rae] ] | I -
L | 95 WS he — N . B
— - — ——— e
glnnumr:'ron'sm .EcEHTEngTIDN ﬁ-mmw@uﬁMﬂlmﬁnﬂﬂuﬂ]Wuﬂmmewm

complated oa (e dayyuar) B o R wlmmthnwdwnmwwm
Wistor Well Contraciors Licsrss Mo, ) LA I3 T L

Mﬂ.ﬂwﬂﬁiﬁuw
INETRUCTIONE. Liss ippearier o Ball poend pan HF&EWEW“MﬁGW Prann li

of Haath ared Erwiormand. s of Wois Topeen, Farsan BSE0-0001 Tolopore: 132505048

ATND 35N 3DNAI0
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WATER WELL RECORD

Farm WWC.§

KEA 8221212

et of well #

wblic,

"R

Sbm-nhhl'rbﬂ| 'I'mh‘m I

LA |

" |

WATER WELL : Hﬂwan M_.! en
HHt.H.ﬂﬂﬂ'ﬂ.Bﬂsl' -

LDC-HE WELL'S I.DCA-'I'K)N WITH -ll DEPTH OF CMEFED 'M-:LL
—J 1N SECTION BOX:

Baoard o Agriculture, Divigion of Waler Aesouroos
__ Application Mumibaes
R ELEUATIC}N

TYPE OF SCAEEN OR PERFOAATION MATERIAL
1 Sapel 3 Sinirdess sieal

2 Brass 4 Galvanired stoed
SCREEM OR PEAFORATION OPENINGS ARE-

5 Fibarglass
6 Corcrete e ]

(A Depths) Groundwater Encouiored . f /- ff ..... n.
3 ] ' ] WELL'S STATIC WATER LE'l"EL o M‘ﬂr'&p‘ - s
I "!"__ - test data: "{i_.".r:h Wﬁﬁ"mﬁﬂf nours pumping . . 2= 2 ... gem
I " Est Yield | ﬂ‘i"‘gﬂm Wﬂwmmu TR . &, afeor hours Bumping . .g;rr\-
2 o I ] Bore Hole Damater n o .6_ E f,oand, L., o, I
3 I ] WELL WATER TO BE USED AS 5 Public water supply B Air conditioning 11 ingpetion wall
= 5':'1' --!}-- tie 3 Feadiol £ ON Bgld water supply 9 Dewalering 12 Cangr (Speciy bolow)
l i i 2 Wrigation 4 industial 7 Lawn and garden only 10 Monioring R,
I I Wias a chemical bacterological sample submified io Deparment? Yes Ma I yes, mo'dayyT samphe wis sub
5 it Waler Wisdl Diginfoctod? Yoe X Mo
5] TYPE OF BLANK CASING USED: 5 Wrought iron & Concrele tiia CASING JONTS: Glued . X, . . Clamped
1 Steal 3 RMP (SA) B Asbestos-Comont & Oibar [speoty baolow) Waolded . . |
4 ABS 7 Fiberglass ..., .. Theaaded
mmmr P, Dda. ... . . ....08¢a HK........... fll:m if, o A
Casing haight above land surface. J‘LT' ., wlﬁ'l_:':.q ﬂﬁ’r mdtwuiworwﬂol:lfy‘ .....

5 Gauzed wiapped

10 Asbasics-comant

11 Orhar (spocity)
12 Mone usod [open holap

RAP |SF\|
ABS

D_....:t.l Tof Seil g Clay
21| 84 Sand 1 guvavel

441 4s [Shale B

L=l 11 Mona (opon hole)
1 Conlirucus skot 3 Ml sion & Wire wrapped & Driled holes
2 Louversd shuties i Kay punched 7 Torch cut 10 Ot (specityd ... ... ...
SCREEN-PERFORATED INTERVALS Frowm fﬁ ..... ﬂ.h.%ﬁ. . fFrom . LR ft.
Frowm. s .. .. HoFrom . .o L] L
GRAVEL PACK NTERVALS  Fom @ nw. T 4 fom n to "
— From [ 1) . ft., Frgm i) |
6] GROUT MATERIAL: 1 Naat camant 2 Comant groul 3 Bontanita a Othar ﬁlh F}'tf .
Grout Intervals:  From u LA .:E_D R, From .. ... ... i o o, . ot .. L}
‘What is the nearest source of possible contamination: 10 Lwﬂh;clcpvrhs 14mmwn“ﬂl
1 Baptio tank 4 Lataral nes T Pl privy 11 Fusl storage 15 06l wall'Gas wall
2 Bawar lines 5 Cass pool B Sewage Lagoon 12 Fortilizer storage 16 Othar (spacily balow)
3 Waterfight savens linas & Sespagn pit 9 Feadyard 13 Insecticida stor ke WS 3 qﬁ-r
mmnfmu-l? How mary feol? i 5
FROHA __LITHOLOGIC LOG FROM ™ 1 ING INTERVALS"

d CONTRACTORS OR
complated on (ma'diyyear)

Waber Well Conlractor's Liconse
Langiar the buginess nams of L

Eﬂjfﬂ'l'll-'lﬂn'l'm This: wates “I ﬂl@mﬂnm {2} reconstructed, or (3 phggq-q under my |wlm wnd was

wmuu! Kansas
Thiz Wa

ol Hoalr aed Ervworrmert Bumao of 'Water, Topews, Caroas 85620 T30 Teephone 9137005545 Serd

! . cisow . and this record i trea 1o tho
f. wumdmwmmm i
. signature]
NETRUCTIONS: Use rpeester o ball poit pen. FLEALE BAFSS AAMLY ard FAWNT caarty. Pigsss B in ardarie OF EOME Tl GO gm

o 0 WATER WELL OWHER and

Hv-mla-l'-lnm e Tt
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WATEA WELL RECOAD  Form WWG-S  KSA 82a-1212 )

1|LOCATION OF WATER WELL Fraction Section Mumber | Townshin Number Riange Numbes
County: Kt pu'ole _ M w ME w R ze | x i s A &  #w
Distance ard directicn from neanest Jown of Sty o 0 Lo s M @ el | 5001 Bderess of well if located within city? ==
2| WATER WELL OWNER: T b H"""l

#, 51 Address, Box # P ool Board of Agreculfure, Divisson
m. State, 2IP Code = m“u‘_hh?iy_ C Appkeanon Number szfﬂm researens
3 DEPTH OF COMPLETED WELL. .. M/D _ k Bowe Hote Diameter . 39 mw. #8  noang .. .. coodmte n
Wl Wisler o be used as. 5 Public water supply 8 A conditioning 11 Injoction wail

1 Domestic 1 Fesdial 6 Ol fipic waber supply 9 Dewalering 12 Othar [Spocify beiow)

(Dyirigation 4 ncustrial 7 Lawn and garden only 16 Observation wall .
Wells slakic waisr vel . . . .. TS ... H below fand suface measured on . fhuguat  momh .o gay ... az yoar
Pumg Test Data Wl wEleT was. . S mogher ... S e oo . howrs pumping. ... ... dowo L gpem
Est, Yl gpm_ Waill wales was g5 #. ater /4 _ hourspumping  Jsed gom |
Jﬁmoraumcmm'ausen: 5 Wrought insn (Eboncrete til Casing Jaints: Ghued ... .. Clamped A .. .. i

1 Stewl 3 RMP (5A) .Mbamcomm 9 Other (spacity balow) Weided ... .

2 PVC 4 ABS 7 Fiberglass . Thedaded. . .. ... i
Blark casing dia . [le i .. Gl n D i o - oD ints PP (L
Casing height abowe lang surlace, . ... .. 2. .. ir, weight oo ASTD L bs M Wall thickness or gauge Na i5
TYPE OF SCREEN OR PERFORATION MATERIAL 7T PVC 10 Asbostas-coment

1 Sigal 3 Stainiess stee! 5 Tibarglass a AMP (SR) 11 Oibor (specity) . .

2 Bvass 4 Galvanized steel (Bconcrets ti 9 AB5 12 Mane used (open hols)

Screen of Pedoraton Openings Ane: 5 Gaured wrapped & Saw cut 11 Mene {open hale)

1 Contmmus siol 3 I skot 6 Wine wrapped 9 Drilled holes

2 Louversd shuier 4 ey punched T Towen et 10 Cher {specity) Mdﬂ?"“‘-@ ........
Screan-Pargraton D | e inwo ... ne ., Dia " to ., Dia . . Lin by h
Screan-Paroraled Inlgrvadss  From la e il-B B, From .. ... ...... ...... Mde ... W

From, ., .. .. I I oW, From. ... ...l i 1o I
Gravel Pack Intenals: From, ., . ...... 1o % d R, Fromo o [ 4
- ) ] From I o fn, From [T o
_51 GROUT MATERLAL: 1 Neat cemon 2 Coment groul O Bornorite 4 Oeher A
Groutsd intervals: From. .| e hw R oo f.. From S o
What is te nearsst sourcs of possible cortamination: A0 W € 1D Fusl storage 14 Abandaned water well 1

1 Sapic tank 4 Coss pool T Sewage lagoon 11 Ferlilizer storage 15 Onl wedl'Gas well

2 Sawar Ines 5 Sespage pit 8 Feed yard 12 Insecticice shorage 16 Other (specily balow)

3 Lateral kngs & Pit preey B Livestack pens 13 Walemght sewer lives L
Dirgction from well ., T Mow many feet . P30 7 Water Wel Disirlected? Yes J'- Mo
m:wmwmmwwf?u ..................... ] SR It yos. dale sampie |y
was submiEEed L. mansh ... ...y, .. year Mp:rm.unad'* Vs o No .

I Yos: Pump Manufacturer's name . . Wesher | L En.tl.--‘_ ...... Model Mo M CHRL WA s o
Depth of Pumg intake .., . = n Pumcmgrma: B 1 - .. galmin
T ; ' Orustine 3 4 Centuga S Recpocatng 6 Other |
E]IEDNMTDR‘SDH LANDOWNER'S CERTIFICATION: This wabar wel constructed, (2) reconstucted, or (3} plegged undes my jurisdction and
an Dee ., . omontn. . EZE day ... ... BT ... yea
and fhis record is true 1o the best of my knowledge and belel, Kansas Water Well Contractors License Mo . &7 3= ... ... .. .. ... ... ..
This Water Wall Racord was complgted on_ b TR month, B R3 yirdr undar thi Business
rame ol Srcr D geed (o, oy EEE E}_.L\-H_ﬁ‘-’“
7 LOCATE WELL'S LOCATION | FROM T LITHOLOGIC LOG FROM _TD LITHOLOGIE LOG
Wi ANCINSECTION | O | 18 | Tepse.d [ clag g sicly] | - %
R | 30 | Fmeh el e L
) " 30 | 32 _CEEI
l X _.ia.___-};r Se ¢ Grayed . |
i e 97 | 44 « [

) = o L 99 | s ﬂ:sam!

N I L tog | 08 | Mobraew Shote |

I ! ! o8 | hio _._Curf-:lt. Shadt, 1

i m— | B —

e 77 I——- 1 N — - e
Grourdwater Encountersd 1. TS m 2 . A M n {m-mm"mm:g}
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WATER WELL RECORD Form WWC-5 Division of Water Resources; App. No.:
1 LOCATION OF WATER WELL: Fraction Section Number | Township Number | Range Numh;@‘

- Couty: Kepu b SW SIS | Jb T ) s R
Distance and direction from nearest town or city street address of well if _ Global Positioning Systems (decimal degrees, min. of 4 digits)

located within city? #&f ¥67) = 188 Rel Soudl 4o Diawe=8 | Latitude: ; g5y ,,‘7.73
ﬁ:zﬂ:i Yhen 4(? mle west-Woddl 5'de Longitude: _ﬁff 78) 58 3
2 WATER WELLOWNER: K:ipk Duendjrg Elevation:
RR#, St. Address, Box # 9&5 Leder /%E‘,D Datum:
City, State, ZIP Code “Byyaa NE L4949 Data Collection Method:
3 LOCATE WELL'S | 4 DEPTH OF COMPLETED WELL .....c.. 3722 verveessereenen it
LOCATION
WITH AN “X” IN | Depth(s) Groundwater Encountered  (1)... O i (92 FUTEUR (B, fi.
SECTION BOX: WELL’S STATIC WATER LEVEL.. .4'3 ft below land surface measured on mo/day/yr..................
N Pump test data: Well water was... .. hours pumping .
I T Est. Yleld.._‘._Z ....gpm: Well water was................. ft. after................. hours pumping gpm
Coaw | oNE WELL WATER TO BE USED AS: 5 Public water supply 8 Air conditioning 11 Injection well
W | | g | 1 Domestic 3 Feedlot 6 Oil field water supply 9 Dewatering thcr(Spt:mfy below)
| | 2 Irrigation 4 Industrial 7 Domestic (lawn & garden) 10 Monitoring well ji’ ...........
S SW.-| --SE-- . . . . .
| | Was a chcmlcab’bgctenologlcal sample submitted to Departm.evt? Yes......... No.£s.. ; If yes, mo/day/yrs
X Sample was submitted.........cooeuininennnnn. Water well disinfected? Yes X..... No.........
S
5 TYPE OF CASING USED: 5 Wrought Iron 8 Concrete tile CASING JOINTS: Glued.. = Clamped........
1 Steel 3 RMP (SR) 6 AstStcs-Ccmcnt 9 Other (specify below) Welded.

(Zpve  4ABS S e Threaded
Blank casing diameter .....22...... i ft., Diameter. .............. LMt Diameter .............. in.
Casing height above land su.rface ... in., Welght A& ? _,?) lb:, Iﬂ Wal] thtckness or guage No. ....7 .z
TYPE OF SCREEN OR PERFORATION MATER]AL
1 Steel 3 Stainless Steel 5 Fiberglass @VC 9 ABS 11 Other (Specify) ...l
2 Brass 4 Galvanized Steal 6 Concrete tile 8 RM (SR) 10 Asbestos-Cement 12 None used (open hole)}
SCREEN OR PERFORAT! OPENINGS ARE:
1 Continuous slot ill slot 5 Guazed wrapped 7 Torchcut 9 Drilled holes 11 None (open hole)
: 2 Louvered shutter 4 Key punched 6 Wire w(rﬁppcd 8 Saw % 10 Other (Specify) ...oovviuiiiiniiiiiiiie e
SCREEN-PERFORATED INTERVALS: From.. ft. to ... veveen.. L, From

From....... . ft., From ...
GRAVEL PACK INTERVALS: From..... ﬂf) Lt From o
From.. ft., From
6 GROUT MATERIAL: 1 Neatcement 2 Cement grout @cntonite AORET oo
Grout Intervals: From...... &7 ft.to &7 .. . ft., From ............... fi.to...... ... ft., From ... Lfto Ll
What is the nearest source of possible contamination:
1 Septic tank 4 Lateral lines 7 Pit privy 10 Livestock pens 13 Insecticide Storage 16 Other (specify
2 Sewer lines 5 Cess pool 8 Sewage lagoon 11 Fuel storage 14 Abandoned water well below)
3 Watertight sewer lines 6 Seepage pit 9 Feedyard 12 Fertilizer Storage 15 Oil well/gas well ...
Direction from well? ....... ... How many feet? ........oooiiiiiiiiiiiiiie
FROM TO LITHOLOGIC LOG FROM TO PLUGGING INTERVALS

o |/ Tep Ses)

/o F’-'ne'? Sand]

! ¥
VERTK

/70
i ?L SO | Lime Stone .

|
7 CONTRACTOR'’S OR LANDOWNER’S CERTIFICATION: This water wcll was@onstructed (2) reconstructed, or (3) plugged
under my jurisdiction and was completed on (mo/. da;'fyear) a?. g ? : // . owledge and/l}e}cf

Kansas Water Well Contractor’s License No. . %
under the business name of 4, }Jen

s N ¢ & )
INSTRUCTIONS: Use typewriter or ball point pen. PLEASE PRESS F: RMLY and PRINT clearly. Please fill in blanks, und®fine or circle th€ Corfeet answers. Send top
three copies to Kansas Department of Health and Environment, Bureau of Water, Geology Section, 1000 SW Jackson St., Suite 420, Topeka, Kansas 66612-1367. Telephone
785-296-5522. Send one to WATER WELL OWNER and retain one for your records, Fee of $5.00 for each constructed well Visit us at

hitp:/iwww kdhe.state ks.us/geo/waterwells.

KSA 82a-1212
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Figure A2. Potential ASR project locations determined from lithology logs and a field scoping trip. The
photos of four potential locations are shown as follows.

The irrigation well on the pivot to the east of the creek, north of Diamond Road is water right 20394, NC
SW of 16-015-04W (Lewis Duensing being the water use corespondent).

The irrigation well to the west of the creek, north of Diamond Road is water right 24804 NW SE SE 17-
01S-04W (Egbert and Loretta Schardt WUCs).

Note: Google maps lists county RD 90 as CO RD 9 and Diamond Road as CO RD D.



Location 1 — North of Diamond, West of Creek; Land owner: Egbert & Loretta Schardt

Assessment: This is potentially the best location for our project. The site is a little further away from the
Diamond rd so we will have a little more privacy. We can get water from the center pivot well, which
appears only a few hundred feet to the west on the map. There is not much top clay/site layer and we
may be able to construct infiltration basin even without a bobcat. The downside is that land surface is
low and we may have flooding problem, but we can probably plan ahead to avoid it.



Location 2 — South of Diamond, West of Creek; Land owner: Allen & Barbara Hurley

Assessment: The main advantage for this site is its high surface elevation so we don't need to worry
about flooding. Also there is a wire fence that can provide a little more security if we are going to leave
the long term monitoring equipments (maybe another DTS job box, pressure sensors, seepage

meters ...). The disadvantage is that we may have to dig a little deeper to remove the top clay/silt layer
and there is no nearby well for us to get source water. But we can probably just drill a well on our own if
other options are not available.



Location 3 — North of Diamond, East of Creek; Landowner — KED Farm Inc.

Assessment: This site is fenced too and is close to a feedlot well. So potentially we can get water from
the well. The disadvantage, in addition to the low elevation (similar to location 1), is its closer proximity
to a center pivot well, but probably not much of a concern for our project.



Location 4 — South of Diamond, East of Creek; Landowner — Randall Rahe

Assessment: This site is not fenced and relatively closer to the road, and so less secure compared to
other locations. It also has a low elevation and there are no nearby wells.



Information Transfer Program Introduction
Information Transfer Program Introduction

The KWRI is committed to transferring knowledge generated by its researchers to clientele. The KWRI uses a
variety of methods. These include:

1. The 28th annual statewide water conference held on September 30, 2011. The theme was “Kansas Water
Resources: Vision for 2050.” Approximately 215 people attended. Twenty-six scientific presentations were
presented in plenary and concurrent sessions. Nineteen scientific posters were presented in the poster session.
For the second year, an undergraduate/graduate student poster award program was conducted to encourage
student participation. Twelve students participated. The agenda is included with this report.

2. Two statewide conferences, the Kansas Water Forums (February 29 in Wichita and March 1 in Hays), were
held in partnership with the Kansas Water Office. The theme was “Just Add Water: Kansas and the
Economy.” The Kansas Water Forums have the goal of presenting science and policy issues around water
quality and water quantity. This past year there were 415 total attendees at the forums. The major topic this
year was hydraulic fracturing for gas and oil and the impact on Kansas water resources. The agenda is
included with this report.

3. An educational symposium, “Conserving the Ogallala Aquifer,” was held on the Kansas State University
campus on October 19, 2011. The symposium was sponsored by the Kansas Water Resources Institute and
focused on providing stakeholders and faculty a research update and input on research priorities. The day long
symposium had 75 attendees.

4. The KWRI website, http://www.kcare.ksu.edu/p.aspx?tabid=921, is used to transfer project results and
inform the public on issues and scientists on grant opportunities.

Information Transfer Program Introduction 1
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Governor's Water Conference

Basic Information

Title:(Governor's Water Conference

Project Number:[2011KS98B
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Research Category:|Not Applicable

Focus Category:(Water Use, Sediments, Economics

Descriptors:

Principal Investigators:|Dan Devlin
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. Rogers, D., G. M. Powell, and K. Ebert. 3021. Water primer: part 2. The hydrologic cycle. Kansas
State University Agricultural Experiment Station and Cooperative Extension Service. MF3031. 4 pg.

. Rogers, D., G. M. Powell, and K. Ebert. 3020. Water primer: part 1. Overview. Kansas State
University Agricultural Experiment Station and Cooperative Extension Service. MF3031. 4 pg.
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Kansas Water Resources: Vision for
2050

28" Annual

Water and the Future of
Kansas Conference Program

September 30, 2011
Capitol Plaza Hotel
Topeka, Kansas

Sponsored by
Kansas Water Resources Institute
Kansas Center for Agricultural Resources and the Environment
K-State Research and Extension
U.S. Geological Survey



. Agenda

7:00 a.m.
Poster Setup

8:00 a.m.
Registration opens

8:30 a.m.
Welcome
Daniel Devlin, Director of KWRI and KCARE

8:40 a.m.
Vision for the Future of Kansas Water Resources
Kansas Governor Sam Brownback (videotaped)

8:50 a.m.
Current and Projected Conditions of the Ogallala/High Plains Aquifer
Brownie Wilson, Kansas Geological Survey

9:20 a.m.
Break and Poster Viewing

9:50 a.m.
Wichita Water 2050: A Plan for Sustainable Water Resources
Debra Ary, City of Wichita

10:25 a.m.
Trends for Water Use in the U.S.
Eric Evenson, USGS WaterSmart Program Leader

11:00 a.m.
Dealing with Drought and Water Resources in Texas
Weir Labatt, Texas Water Development Board

11:40 a.m.
Poster Viewing

Noon

Lunch

My Experience with International Comparative Water Law
Speaker: John Peck, University of Kansas Law School
Announcement of Student Poster Award

1:15 p.m.



CONCURRENT SESSIONS

Ogallala Sustainability
Moderator: Jim Butler, Kansas Geological Survey

1:10 p.m.

Evolution of groundwater management practices in the
Kansas High Plains aquifer towards sustainability
Mario Sophocleous, Kansas Geological Survey

1:30 p.m.

Interpretation of hydrographs from the index well sites in the High Plains Aquifer in western
Kansas

Jim Butler, Kansas Geological Survey

1:50 p.m.
Fuzzy aquifer subunits — A concept for water right reallocations in Southwest Kansas GMD#3
Brownie Wilson, Kansas Geological Survey

2:10 p.m.
Recent research on the Ogallala Aquifer
David Steward, Kansas State University

The Future of Public Water Utilties
Moderator: Don Snethen

1:10 p.m.
Managing Water in 2050: Implications of Macrotrends
Edward Means, ARCADIS/Malcom Pirnie

2:10 p.m.
Salina Water Supply Master Plan
Martha Tasker, City of Salina

Sedimentation of Kansas Reservoirs |
Moderator: Edward Martinko, Kansas Biological Survey

1:10 p.m.
Kansas base line sediment overview
Chris Gnau, Water Office

1:30 p.m.

Use of continuous turbidity and modeling to guantify the effect of altered reservoir release
strategies on sedimentation in John Redmond Reservoir from 2007-2010

Casey Lee, U.S. Geological Survey




1:50 p.m.
Bathymetric Mapping and Sediment Studies in Kansas Reservoirs: 2010-2011
Edward Martinko, Kansas Biological Survey

2:10 p.m.

Development of automated extraction of reservoir pre-impoundment surfaces from acoustic
echosounder data

Jude Kastens, Kansas Biological Survey

Quiality of Surface and Groundwater
Moderator: Marcia Schulmeister, Emporia State University

1:10 p.m.
Uranium in the Upper Arkansas River and impact on the Ogallala High Plains Aquifer
Don Whittemore, Kansas Geological Survey

1:30 p.m.
Nutrient losses in surface runoff from claypan soil receiving turkey litter and fertilizer
Dan Sweeney, Kansas State University

1:50 p.m.
Determining reference conditions of wetlands in the Central Plains
Donald Huggins, Kansas Biological Survey

2:10 p.m.
Water Quality Results From BMP Implementation In The Little Arkansas River Watershed
Ron Graber, Kansas State University

Reservoir and Watershed Economics
Moderator: Lane Letourneau, Kansas Department of Agriculture

1:10 p.m.

Economic benefits of recreation at three Kansas reservoirs and impacts to the quality of
recreation due to navigation releases

Natalie Postel, CDM

1:30 p.m.
Tillage date for Kansas: results from 2010 survey
DeAnn Presley, Kansas State University

1:50 p.m.
Economic analysis of crop rotation net returns and water guality in the Cheney Lake watershed
Michael Langemeier, Kansas State University

2:10 p.m.
Economics of Nutrient and Sediment Reduction Strategies for Tuttle Creek Lake




Craig Smith, Fort Hays State University
Assessment Tools and Benchmarks
1:10 p.m.

Kansas Weather Data Network
Mary Knapp, Kansas State University

1:30 p.m.
Conservation status of reference streams in Kansas
Robert Angelo, Kansas Department of Health and Environment

1:50 p.m.

RESonate: A new ArcGIS® toolbar designed to facilitate rapid and low-cost hydrogeomorphic
assessments at the river-valley and river reach scales

Bradley Williams, Kansas Biological Survey

2:10 p.m.

Application of Rosgen's BANCS model for northeast Kansas and the development of predictive
streambank erosion curves

Chris Sass, Kansas State University

Stream Bank Erosion and Restoration

1:10 p.m.

U.S. Army Corps of Engineers projects for bank erosion and sediment management in the
Kansas River Basin

John Shelley, U.S. Army Corps of Engineers

1:30 p.m.

The influence of stream active channel width or riparian forest species composition within the
Delaware River watershed

William Beck, Kansas Forest Service

1:50 p.m.
Red cedar revetments for bank stabilization
Charles Barden, Kansas State University

2:10 p.m.
Stream channel succession and sediment yield, Black Vermillion River, Kansas
Tim Keane, Kansas State University

2:30 p.m.
Break

2:45 p.m.



CONCURRENT SESSIONS

Irrigation Management Research
Moderator: Joe Harner, Kansas State University

2:45 p.m.
Crop response to limited irrigation
Norman Klocke, Kansas State University

3:05p.m.
Preseason irrigation with diminished irrigation capacities
Alan Schlegel, Kansas State University

3:25p.m.
Crop selection and irrigation scheduling decision tools for limited water resources
Norman Klocke, Kansas State University

3:45 p.m.
Irrigation management in Kyrgyz Republic
Nazgul Sharshenova, Kansas Water Office

Climate Change Impacts on Water Resources
Moderator: Susan Stover, Kansas Water Office

2:45 p.m.
Changing climate means more or less water for the future of Kansas?
Charles Rice, Kansas State University

3:05 p.m.
Agricultural and Rural Community Perspectives on Climate Change
Ben Champion, Kansas State University

3:25 p.m.
Simulating the effects of a changing climate on water resources
Andrea Brookfield, Kansas Geological Survey

3:45 p.m.
Farmer's land use decisions adaption to climate change
Dietrich Earnhart, University of Kansas

Sedimentation of Kansas Reservoirs Il
Moderator: Susan Metzger, Kansas Water Office

2:45 p.m.
Role of streambank restoration in reservoir sustainability
Susan Metzger, Kansas Water Office




3:05 p.m.
Bathymetric and sediment surveys of Augusta City Lake and August — Santa Fe Lake
Mark Jakubauskas, Kansas Biological Survey

3:25p.m.

Continuous monitoring for suspended-sediment transport to and from small impoundments in
northeast Kansas, March 2009—May 2011

Guy Foster, U.S. Geological Survey

3:45 p.m.
Modification of the V* method of estimating sediment in low gradient streams
Robert Everhart, Kansas Biological Survey

Water Quality Biological Properties
Moderator: Andrew Ziegler, U.S. Geological Survey

2:45 p.m.
Cyanobacterial blooms: tastes, odors, and toxins
Jennifer Graham, U. S. Geological Survey

3:05 p.m.

Ecological responses to hydrogeomorphic fluctuations in the Kansas River: consequences of
river alteration

Brian O'Neill, Kansas Biological Survey

3:25p.m.
Examining the Kansas River phytoplankton community
Sara Schmidt, Kansas Biological Survey

3:45p.m.
Preliminary Assessment of Cyanotoxin Occurrence in the United States
Keith Loftin, U. S. Geological Survey

WRAPS and Other Resources for Watershed Management
Moderator: Jaime Gaggero, Kansas Department of Health and Environment

2:45 p.m.
Kansas WRAPS now and in the future
Jaime Gaggero, Kansas Department of Health and Environment

3:05 p.m.
Roll out the rain barrels
Stacie Minson, Kansas State University

3:25p.m.



Watershed restoration and protection in the Upper Wakarusa Watershed: a vision for 2050
Tom Huntzinger, Kansas Alliance for Wetlands and Streams

3:45 p.m.
Wichita WRAPS
Becky Lewis, City of Wichita, and Brian Meier, Burns & McDonnell

Kansas Water Resources Institute
Moderator: Dan Devlin, KWRI

2:45 p.m.
Understanding grant opportunities through the Water Resources Institute of Kansas
Dan Devlin, KWRI

3:05 p.m.
Kansas Weather Data Network
Mary Knapp, Kansas State University

4:00 p.m.
Conference Ends

Poster Presentations

Student:

A Study to Identify Groundwater to Surface Water Interaction in the Ogallala Aquifer. Andy
Allen, Water Resources Engineering, Kansas State University, David Steward, Department of
Civil Engineering, Kansas State University.

A New Method to Characterize the Spatial Variability of Infiltration in the Field. Sarah
Auvenshine, Department of Civil Engineering, Kansas State University, David Steward,
Department of Civil Engineering, Kansas State University.

A High-resolution Approach to Modeling the Fate and Occurrence of Arsenic in the Equus Beds
Aquifer. John Barker, Earth Science Department, Emporia State University, Marcia
Schulmeister, Earth Science Department, Emporia State University.

A Spatial Analysis of Farm Ponds in Kansas. Ryan Callihan, Department of Geography,
University of Kansas.

Regional Assessment of the Effects of Corn Stover Removal as a Bioenergy Feedstock on Soil
Erosion by Water. lan Kenney, Department of Agronomy, Kansas State University.

Comparing Riparian Woodlands in the Watersheds of Three Northeast Kansas Lakes. Dalila
Maradiaga, Department of Horticulture, Forestry and Recreation Resources,

Kansas State University, Charles Barden, Department of Horticulture, Forestry and Recreation
Resources,



Kansas State University
, William Beck, Kansas Forest Service, Kansas State University.

An Inventory of the Kansas River

. Heidi Mehl, Department of Geography/Hydrology, Kansas State University and

Friends of the Kaw, Bryanna Pockrandt, Kansas State University, Diana Restrepo, Biology,
University of Kansas, Melinda Daniels, Department of Geography, Kansas State
University, Cynthia Annett, Friends of the Kaw, Laura Calwell, Friends of the Kaw.

Direct-push Electrical Conductivity Assessment of a Chloride Plume in the Equus Beds Aquifer,
Kansas. Dolores Neshyba-Bird, Earth Science Department, Emporia State University, Marcia
Schulmeister, Earth Science Department, Emporia State University.

Evapotranspiration measurement techniques in turfgrass. Kenton Peterson, Department of

Horticulture, Forestry and Recreation Resources,

Kansas State University, Dale Bemer, Department of Horticulture, Forestry and Recreation
Resources, Kansas

State University, Jack Fry, Department of Horticulture, Forestry and Recreation Resources,
Kansas State

University, Steve Keeley, Department of Horticulture, Forestry and Recreation Resources,
Kansas

State University

, M. B. Kirkham, Department of Agronomy, Kansas State University.

Agricultural Contaminants and Stream-Aquifer Interaction in the Upper Neosho River, a Mid-
Continent River. Jacob Petty, Earth Science Department, Emporia State University, Marcia
Schulmeister, Earth Science Department, Emporia State University.

Rock Creek’s Natural Resource Inventory Assessment

. Diana Restrepo, Biology, University of Kansas, Tom Huntzinger, Upper Wakarusa
WRAPS, Cynthia Annett, Kansas State University

, Raymond Pierotti, Department of Ecology and Evolutionary Biology, University of
Kansas

, Heidi Mehl, Department of Geography, Kansas State University.

Sediment Quantity In Pristine Prairie Streams: Do Burning And Bison Have An Effect?
Danelle Russell, Division of Biology, Kansas State University

, Walter Dodds, Division of Biology, Kansas State University, Bartosz Grudzinski, Department

of Geography, Kansas State University, Melinda Daniels, Department of Geography, Kansas

State University.

Faculty/Staff/Professional:

Analysis of 2011 Western Kansas High Plains Aquifer Water Levels. Geoffrey Bohling and
Brownie Wilson, Kansas Geological Survey, University of Kansas.



Water Use in Kansas
. William R. Eubank, Division of Water Resources, Kansas Department of Agriculture.

Flooding Damage along Two Major Kansas Rivers. Wayne A. Geyer and Charles L. Barden,
Department of Horticulture, Forestry and Recreation Resources, Kansas State University, Robert
L. Atchison, Kansas Forest Service, Kansas State University.

Groundwater levels and storage-volume change in the Equus Beds aquifer, Kansas, 1940-
2011. Cristi V. Hansen, Kansas Water Science Center, U.S. Geological Survey.

Emergency Action Plans and Hazard Classifications for Kansas Dams

. Cindy Higgins, Division of Water Resources, Kansas Department of Agriculture Kansas
Biological Survey

, Mark Jakubauskas, Kansas Biological Survey, University of Kansas.

Acoustic Remote Sensing of Total Phosphorus in Reservoir Bottom Sediments
. Mark Jakubauskas, Donald Huggins, Jerry Denoyelles, Ed Martinko and Ryan Callihan,
Kansas Biological Survey, University of Kansas.

From the Dust Bowl to the Mud Bowl: Economics of Reservoir Sedimentation. Craig Smith,
Agriculture Department, Fort Hays State University

, Jeff Williams, Department of Agricultural Economics, Kansas State University, Pouyan
Nejadhashemi, Biosystems and Agricultural Engineering, Michigan State

University, Sean Woznicki, Biosystems and Agricultural Engineering, Michigan State
University, Bill Golden, Department of Agricultural Economics, Kansas State University, Kyle
Douglas-Mankin, Department of Biological and Agricultural Engineering, Kansas

State University.






Kansas Water Forums

Wichita and Hays, Kansas
February 29 - March 1, 2012

Kansas Water Issues Forum
2012 Mail-In Registration Form

Name

Mailing Address

City, State, Zip

Email Address

Phong

[ Flease indicate here if you sre s BAC/KWA member
{Regiefration fee ig waived for BAC/KWA m embers.)

SELECT MEETING TO ATTEND (Select One)
0O Wichita, Wednesday February 29, 2012

Sedgwick County E xtension Education Center
7001 W. 21st Street North
Wichita, KS
9:00 - 315

0O Hays, Thursday, March 1, 2012

Kansas State University
Agricutture Research Center
1232 240th Avenue
Hays, KS
8:00 - 315

REGISTRATION FEE 15 815

Please make checks payable to Kan:

LATE REGISTRATION FEE 15 $20 (affer 2/2272012)

Kansas Water Office

Mail form to: 901 S. Kansas Avenue

Topeka, KS 66612

Kansas

Water Qfice

B o - e ST - ettt #1114 - - P

HOSTS

The Kansas Water

Office works to
K anS aS achieve proactive

Water QlTice solutions for re-

source issues of
the state and to ensure good quality wa-
ter of sufficient quantity to meet the
needs of the people and the environ-
ment of Kansas. The Office evaluates
and develops public policies, coordinat-
ing the water resource operations of
agencies at all levels of government.

m Kansas Center for Agricul-
. tural Resources and the
— Environment (KCARE) was
{\-m-v"f established to coordinate
and enhance research, ex-
tension and teaching activities pertain-
ing to environmental issues related to
agriculture. Their mission is to develop
and deliver knowledge that helps Kan-
sans balance 'utilization' and 'protection’
of natural resources today and into the
future.

Kansas Watler Office
901 S. Kansas Avenue
Topeka, KS 66612
785-296-3185
WWWw.kwo.org

Just Add Water:

Kansas and the Economy

February 29, 2012
Sedgwick County Extension
Education Center

7001 W. 21st Street North
Wichita, Kansas

March 1, 2012
Kansas State University
Agriculture Research Center
1232 240th Avenue
Hays, Kansas




Just Add Water:

Water has always been key to Kansas'
econemy, and that is especially true with
oil and gas development. This forum will
explore energy development in Kansas,
particularly the new technologies of hari-
zontal drilling and hydraulic fracturing
(fracking) and its potential impact on water
supplies. The economic boom from the
new development is welcome, yet there
are questions asto the impacts on water
and land.

Industry experts and state agencies will
present fact based information on oil and
gas development, itstrends and potential
in Kansas, related water issues and the
permitting processes.

Oklahoma will share their experiences
with the recent boom of the shale gas de-
velopment.

The forum will also explore related ques-
tions on how an energy company identifies
energy sources to meet future demands
and the role of government in energy de-
velopment.

A town hall discussion of what the govern-
ments role should be in energy develop-
ment will complete the day.

Who should attend? Anyone involved with
or interested in water, energy, or growth
issues is encouraged to attend.

Forum Topics

Overview of Water Forums - Kansas
Water Office

Oil and Gas Development
+ Horizontal drilling - Is this the next

Big Thing? - Kansas Geological
Suney

Horizontal wells, fracking and
regulation - Kansas Corporation
Commission

+ \Water permitting - Division of Wa-
fer Resources

Development, Production and Water
- Shell Exploration and Production
Company

Watering the Boom in Oklahoma -
Supplies, Demands and Neighbors -
Oklahoma State Water Board

Water Bills in the 2012 Kansas Leg-
islature - Kansas Water Office

Planning the Mix of Energy Sources
to Meet Future Demands - Westar
Energy

Kansas and the Economy

Town Hall Discussion

What is the role of governmentin en-
ergy development?

Panel:

+ Kansas Department of Commerce

» Kansas Independent Oil and Gas As-
sociation

* Kansas Corporation Commission

= City of Wellington

Moderator: Rex Buchanan, Kansas Geo-
lfogical Survey
Registration

Meetings are open to the public but space
is limited. REGISTRATION 15 REQUIRED

Early registration is $15. Late registra-
tion after February 22, 2012 will be $20.

To register and pay online visit:
www.kwo.org. For more information call:
1-888-526-9283 or contact us at: kwo-

info@kwo .ks.gov

Registration fees cover lunch, refresh-
ments and meeting materials.




Conserving the Ogallala Aquifer

Research and Extension Symposium

Sponsored by the Kansas Water Resources Institute
IGP Main Conference Room
KSU Campus, Manhattan
Wednesday, October 19, 2011

Purpose: 1) To summarize KSU’s past and current research efforts on conserving the Ogallala
Aquifer.

2) To obtain stakeholder input on future research needs.
Agenda
2:00 p.m.  Welcome and Introductory Remarks - Dr. Dan Devlin, Director, KCARE

2:10 p.m.  An Overview of the Ogallala Aquifer: - Dr. David Brauer, Research Scientist, USDA-ARS,
Bushland, Texas

2:40 p.m.  Kansas Irrigation Trends and Impacts — Dr. Danny Rogers, Department of Biological and
Agricultural Engineering

3:00 p.m.  Break

3:20 p.m.  Effectiveness of Irrigation Technologies - Dr Norm Klocke and Dr. Freddie Lamm, Western
Kansas Agricultural Research Center

4:00 p.m.  Economic Implications of Water Management Policy - Dr. Bill Golden, Department of
Agricultural Economics

4:40 p.m. lIrrigation Scheduling using Climatic Data for a Range of Weather Conditions - Dr. Danny
Rogers, Department of Biological and Agricultural Engineering

5:20 p.m.  Setting the Future Research and Extension Objectives
5:50 p.m.  Social

6:30 p.m.  Oktoberfest Tailgate Meal



USGS Summer Intern Program

None.

USGS Summer Intern Program



Student Support

Category Section 104 Base | Section 104 NCGP NIWR-US.GS Supplemental Total
Grant Award Internship Awards
Undergraduate 1 0 0 0 1
Masters 2 0 0 0 2
Ph.D. 0 0 0 0 0
Post-Doc. 0 0 0 0 0
Total 3 0 0 0 3




Notable Awards and Achievements

U.S. EPA, Best Watershed Plan (1 of 4 nationally), Kansas Lower Big Blue/Lower Little Blue River
Watershed Plan, Watershed Based Plan Review: Final Report.

Farm Foundation; Agriculture, Food, Nutrition, and Natural Resources R&D Roundtable; Exemplary R&D
Collaborations: Adoption of BMPs and Water Quality (Little Ark Watershed, KS), Case Study Selected for
Special Recognition (1 of 14 selected nationally [61 nominated]) (www.farmfoundation.org).

Farm Foundation; Agriculture, Food, Nutrition, and Natural Resources R&D Roundtable; Exemplary R&D
Collaborations: Ogallala Aquifer Program, Case Study Selected for Special Recognition (1 of 14 selected
nationally [61 nominated]) (www.farmfoundation.org).

USDA-NIFA, Project of Excellence, Sources and Abatement of Fecal Bacteria in a High Priority TMDL
Watershed in NE Kansas.

USDA-NIFA, Project of Excellence, Measuring Success of a TMDL Implementation Plan: Land, Stream, and
Economic Responses to Targeted Stakeholder Actions.

NIFA National Water Quality Project of Excellence Recognition for the extension and research program,

Measuring Success of a TMDL Implementation Plan: Land, Stream, and Economic Responses to Targeted
Stakeholder Actions.

Notable Awards and Achievements 1
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