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Introduction 

This user manual serves to document the functionality of tools created in support of the Biofuels and 
Climate Change: Farmers’ Land Use Decisions (BACC:FLUD) project.  The Kansas Geological Survey (KGS) 
was contracted under a collaboration request to develop a series of tools to process specific actions on 
Kansas water rights data originating from the Kansas Department of Agriculture’s, Division of Water 
Resources, Water Rights Information System (WRIS). 

These customizations have been developed as an ESRI “Add-In” to be used within ArcMap, currently 
version 10.2.  The tools are housed as a standalone toolbar and are dependent on data sets specifically 
formatted for use in the Water Information Management and Analysis System (WIMAS), version 9.x and 
up.   

 

Add-in Management 

To install the toolbar, double-click on the wr_tools.esriAddIn file and click the Install Add-In button 
(Figure 1). 
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To uninstall the Add-in, go to the Customize menu in ArcMap and select the Add-In Manager… option.  
Select the wr_tools entry and click on the Delete this Add-In button (Figure 2). 

 

Figure 2 

Once the Add-in is installed, the WR Tools toolbar (Figure 3) can be access in ArcMap by clicking on the 
View Menu and selected the Toolbar option (or right-mouse clicking in the blank area of a current 
toolbar in ArcMap).  A checkmark next to a toolbar’s name indicates it is visible within ArcMap.  
Unchecking a toolbar from the list hides it from the current session.  Toolbars in ArcMap can float on top 
of ArcMap or be docked along any side of the display area.  The WR Toolbar contains three primary 
functions. 
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 Group Water Rights 

A primary complexity with Kansas water rights is a single water right may contain multiple points of 
diversions and multiple places of use.  In addition, a single point of diversion or a single place of use 
might have multiple water rights.  As such, the native WRIS database structure contains multiple many-
to-many database relationships that associate common water rights together.  In many cases, it is 
necessary to group these water rights together as a single entity.   

Grouping water rights by overlapping points of diversions (PD) and/or places of use (PU) is also 
important when comparing annual authorized quantities to past years of reported water use.  The 
annual authorized quantity and rate assigned to junior water rights often contains limitations based on 
how they overlap senior water rights.  In addition, authorized quantities and rates may be stored by the 
water right, specific uses under a water right, or specific PDs authorized under a water right, whereas 
reported water use is tied to a specific water right/PD.  Water use is also often only reported under the 
senior water right when multiple water rights overlap a single PD.  Grouping of water rights by PD and 
PU alleviates the issue of improperly isolating a water right or PD for either quantity or water use 
comparisons. 

Clicking the Group Water Rights buttons opens the Group Kansas Water Rights dialog box (Figure 4).  
Specify which point layer loaded in ArcMap’s Table of Contents represents the WIMAS PD layer and 
which standalone table in ArcMap represents the place of use intersection table.  Clicking the Continue 
button starts the grouping process.  Grouping begins with an individual WR_ID- a unique ID number that 
identifies a water right.  All unique PDIV_IDs (an ID number which uniquely identifies a PD) and unique 
PUSE_IDs (an ID number which uniquely identifies a PU) associated with that WR_ID are selected.  Any 
additional water rights associated with either the collection of PDIV_ID or PUSE_ID are added to 
selection set and the process repeats until the no additional water rights can be identified.  At which 
point, the group of selected water rights is assigned a unique number. 

 

Figure 4 

Upon completion, the WIMAS PD layer will contain the following additional database fields:  

• WR_GROUP:  A unique ID number for a group of water rights sharing overlapping PDs and PUs 
• GRP_WR_CNT:  The total number of water rights in the group 
• GRP_PD_CNT:  The total number of PDs in the group.    



Summarize by Group 

Once the WIMAS PD layer has been run through the grouping process, the authorized quantity and past 
year(s) of reported water use for each unique group can be summarized using the Summarize by Group 
button.  The button opens the Summarize Kansas Water Right Groups dialog (Figure 5) from which the 
point layer representing the grouped WIMAS PD data set and the water use standalone table from 
ArcMap’s Table of Contents can be specified. 

 

Figure 5 

By default, all available years in the water use table will be processed unless the Limit to specific years 
checkbox is marked.  Checking the box will load the dialog with all available years from the specified 
water use table for further selections.  Hold down the CTRL button to interactively add or remove listed 
years while holding the SHIFT button lets a block be selected.  Summary results will be written to a 

standalone output table in ESRI’s file-geodatabase format.  Use the navigation button  to specify 
the name and location path for the output file. 

Upon completion, the output file will list the total quantity and reported water use by water right group.  
Summarizes include the authorized quantity for all uses (AUTH_QTY), the authorized quantity for 
irrigation uses (AUTH_IRR), the total acres authorized to be irrigated (AUTH_ACRES) along with the total 
reported amount of water used for all uses (e.g., WUSE_2009], total reported irrigation use (e.g., 
IRR_2009) and total reported acres irrigated (e.g., ACRES_2009) for the years specified.  Null values 
indicate either there is no quantity associated with active water rights or no water use was reported for 



that year.  Zero values are an indication that a water use report was submitted but no water was 
diverted for that particular year. 

Caution should be exercise when comparing quantity values to past years of reported water use.  
Quantity values are current as of the date listed in the WIMAS PD water rights layer for active, non-
dismissed water rights.  Given that water rights are dynamic, quantity value can change over time.  
Administrative activities like changes in the location of points of diversion, places of use, and changes in 
uses made of water, along with the certification of a water right can alter the annual authorized 
quantities and rates.  Likewise, summarizes on water use is best limited from 1990 to present- a period 
where the data was reviewed by the Kansas Water Use Program, a quality control and assurance 
program, operated by the Kansas Water Office and today, the KDA-DWR.  Water use data is available as 
far back as 1958, however, it wasn’t until the mid-1980s that the KDA-DWR had the authority to 
mandate water use reporting, and not until 1987, the means to enforce it. 

   

Intersect Place of Use 

The WRIS database maintains Public Land Survey System (PLSS) descriptions for the place(s) of use 
authorized under water rights.  For irrigation-based water rights, the authorized place of use acreage is 
further described to the quarter-quarter or 40-acre tract level (e.g., 32 acres in the NW ¼ of the SE ¼ of 
15-17S-32W).  The Intersect Place of Use button opens the Intersect Place of Use dialog (Figure 6) for 
the purpose of trying to associate those authorized 40-acre tracts with other polygon-based data layers 
representing irrigated field boundaries.   

 

Figure 6 



The Intersect Place of Use dialog requires several data sources in order to run.  The layer representing 
the WIMAS PD data set and the standalone table in ArcMap representing the place of use intersection 
table are the same data sources that should have been used in the Group Water Rights process (Figure 
4).  The DWR 40-Acre Place of Use Layer (polygon) is the spatial dataset representing the 40-acre tracts 
authorized for irrigation.  The Target Place of Use Layer (polygon) is the spatial layer to overlay and 
intersect with the DWR 40-acre place of use tracts.  In order to relate final output results back, a 
database field representing the primary key for individual target place of use boundaries or polygons will 
need to be specified.  By default, the process looks for the CLUID field.  The results of intersect process 
will be written to a standalone output file in ESRI’s file-geodatabase format.  Use the navigation button

 to specify the name and location path for the output file. 

The output file stores the intersect results by listing which unique target field boundaries (as specified 
by the layers primary key field- CLUID by default) are overlapped spatially by 40-acre tracts authorized 
under the various water right groups.  The target acres of the individual field boundaries are calculated 
based on the polygon’s actual shape and stored in the TRGT_ACRES field.  In addition, the number of 
acres in that target polygon that spatially overlaps a 40-acre tracts boundary is also computed based on 
the actual shape of the intersected polygons and stored in the OVLP_ACRES field.  PLEASE NOTE- the 
process assumes both the DWR 40-acre tracts and the target place of use layer are projected to a 
known coordinate system based on the NAD83 datum with meters used as the unit of measure.  For 
consistency, the polygons from both the 40-acre tracts and target field boundaries are re-projected to a 
UTM, Zone 14, NAD83 for acreage calculations. 

The OVLP_PCT field lists the ratio or percent overlap that occurs when intersecting authorized 40-acre 
tracts and irregular target field polygons.  Given the analogy of trying to fit a square peg (40-acre tracts) 
into a round hole (irregular target field boundaries) is completely applicable here, the OVLP_PCT field is 
important in identifying which of the target field boundaries appear to be truly overlain by 40-acre DWR 
tract polygons and which ones are merely “sliver polygons”.  Based on testing in Scott and Cloud 
counties, areas with OVLP_PCT > 50% is a good starting point. 

Since the output file contains the primary key from the target field boundaries layer, it can be related or 
physically join back to the original layer.  At which point, the target field boundaries layer own attributes 
can be reviewed to further identify which fields conditions.  For example, attributes like copping status 
codes, crop types, or fallow/CRP field designations can be used in conjunction with the overlap ratios 
listed OVLP_PCT to determine if a field boundary truly is irrigated or not.  

 

  



Navigating Kansas Water Right Data 

The Oracle-based WRIS data is a complex and large data set that represents over 70 relational tables 
that store data on points of diversion (e.g. ground-water wells and surface water intakes), places of use, 
authorized quantity and rate allocations, historic reported water usage, and a host of other parameters.  
The WIMAS PD layer, the stand alone water use table, the DWR 40-acre tract places of use, and its 
associate standalone intersection table are all subset data products originating from the WRIS.  This 
section provides terse descriptions of fields and how to successfully navigate between the data sources. 

WIMAS PD Layer 

The WIMAS PD Layer collapses several of the relational tables from WRIS dealing with water rights, uses 
made of water, points of diversion, authorized rates and quantities into a single spatially enabled file.  In 
terms of database-type activities, the following fields are important:  

• WR_ID - A Unique computer assigned identification number for a water right. 
• UMW_CODE – A use made of water code for the water right.  An individual water                            

right may have multiple uses of water. 
• WRF_KEY - Concatenation of a water right and use made of water, aka “the water right file”. 
• WRF_STATUS - Status of the water right as of the date of the download. 
• PDIV_ID - Unique computer assigned identification number for a point of diversion. 
• FPDIV_KEY - Concatenation of a water right, use made of water, and point of diversion, aka “the 

file pdiv”. 
• WRF_ACTIVE - Indicator if the water right file (water right and its use) is active. 
• FPV_ACTIVE - Indicator if the point of diversion is active under the current water right and use 

made of water. 
• WRIS_DATE – The date the data was downloaded from WRIS. 

Authorized quantity and places of use are only maintained in WRIS for active, non-dismissed water 
rights.  To query those from the WIMAS PD layer, user the follow query string: 

WRF_ACTIVE = 'Y' and FPV_ACTIVE = 'Y' and WRF_STATUS not in ('AY', 'AM', 
'FO', 'GA', 'GM', 'HW', 'KQ', 'LU', 'NQ') 

Quantity values can be stored by the water right, by use made of water, or by point of diversion.  Annual 
quantity is stored for the water right itself and takes into account overlapping senior water rights from 
which any limitations in the quantity may be place.  In terms of database-type activities, the following 
fields are important:  

• AUTH_QUANT - Total annual authorized quantity for the water right. 
• ADD_QUANT - Total annual additional (or net) quantity for the water right.  Additional quantity 

takes into account overlaps in point of diversion or place of irrigation use or other limitations 
imposed on the quantity value by senior water rights. 

• QSTOR_IND – An indicator of how the quantity values are stored. 



o 1  - Water right.  The WR_ID is the primary key for quantity summarizes and must be 
unique. 

o 2 – Point of diversion.  The FPDIV_KEY is the primary key for quantity summarizes and 
must be unique. 

o 3 – Use made of water.  The WRF_KEY is the primary key for quantity summarizes and 
must be unique. 

 

WIMAS Water Use Standalone Table 

This standalone table represents the year(s) of reported annual water usage.  In terms of database-type 
activities, the following fields are important:  

• WR_ID - A Unique computer assigned identification number for a water right. 
• UMW_CODE - Use made of water code for the water right.  An individual water                            

right may have multiple uses of water. 
• PDIV_ID - Unique computer assigned identification number for a point of diversion. 
• FPDIV_KEY - Concatenation of a water right, use made of water, and point of diversion, aka “file 

pdiv key”. 
• WUAFO_NUM – The DWR field office number for the water right reporting the usage. 
• WUAPERS_ID - Computer assigned unique identification number for a legal person. 
• WUACOR_NUM - Computer assigned unique identification number for a correspondent. 
• WUA_YEAR – Year of water use. 
• WUADETKEY – the primary database key for water usage.  A concatenation of the WR_ID, 

UMW_CODE, PDIV_ID, WUAFO_NUM, WUAPERS_ID, WUACOR_NUM, and WUA_YEAR. 

To relate a record from the WIMAS PD layer to the water use standalone table, create a database relate 
based on the FPDIV_KEY field (a water right, a use made of water, and a point of diversion).  For mass 
water use summaries, the primary key field, WUADETKEY, has to be unique or the reported usage and 
acres will be duplicated. 

 

Standalone Intersection Table for 40-acre Tract Places of Use 

The standalone intersection table associated with the 40-acre tract place of use spatial layer is a 
collection of WRIS tables listing the place(s) of use for all water rights and the 40-acre tract designations 
associated with irrigation-based water rights.  It only represents active places of use.  In terms of 
database-type activities, the following fields are important:  

• WR_ID - A Unique computer assigned identification number for a water right. 
• UMW_CODE - Use made of water code for the water right.  An individual water                            

right may have multiple uses of water. 



• WRF_KEY - Concatenation of a water right and use made of water aka “the water right file”. 
• PUSE_ID – A unique computer assigned identification number for a place of use. 
• TOTAL_AUTH – For irrigation-based water rights, the total number of acres authorized to be 

irrigated. 
• TOTAL_NET – For irrigation-based water rights, the total number of additional or net acres 

authorized to be irrigated after taking into account limitations imposed by overlaps with senior 
water rights. 

• TWP, TWP_DIR, RNG, RNG_DIR, SECT, QTR, QTR_QTR – The 40-acre tract PLSS legal description 
for which irrigated acres are authorized under the water right. 

• TRS_Q2 – A concatenation of the TWP, TWP_DIR, RNG, RNG_DIR, SECT, QTR, QTR_QTR fields. 
• AUTH_ACRES – The total number of acres within the PLSS 40-acre tract authorized for irrigation. 
• NET_ACRES – The Total number of additional or net acres within the PLSS 40-acre tract 

authorized for irrigation after taking into account limitations imposed by overlaps with senior 
water rights. 

 

DWR 40-acre Tract Places of Use Layer 

The standalone place of use intersection table was queried for NET_ACRES greater than zero, and then 
summarized by TRS_Q2 to represent the total number of acres authorized for irrigation within each 40-
acre PLSS tract.  This tabular summary table was joined to a state-wide spatial data layer of 40-acre 
tracts created at the KGS and re-queried and exported to contain only those 40-acre tracts where 
irrigation is authorized.  Traditionally, if 40 acres or more are listed as being authorized for irrigation 
within a specific 40-acre tract, then the entire 40-acre tract, boundary to boundary, is considered to be 
irrigated.  If the acreage is less than 40 acres, the tract is considered to be partially irrigated.  In terms of 
database-type activities, the following fields are important:  

• TRS_Q2 – A concatenation of the TWP, TWP_DIR, RNG, RNG_DIR, SECT, QTR, QTR_QTR where 
irrigation is authorized. 

• WIMAS_AC_3 – The total number of net acres authorized to be irrigated within the 40-acre 
tract.  The field name of WIMAS_AC_3 is the result of summary field name being truncated 
under the shapefile/dbf data format, which has a 10 character limit on database field names. 

In order to identify which 40-acre tracts are authorized for irrigation for a given water right or groups of 
water rights, create a database relate between the WIMAS PD layer and the standalone place of use 
intersection table via the WRF_KEY field.   

Once the database relate is made and invoked, the place of use intersection table should be re-queried 
to select 40-acre tracts, from the current selection set, that have a AUTH_ACRES greater than zero.   A 
residual effect of when the WRIS was stored in a mainframe computing environment is entire PLSS 
section(s) are associated with a place of use for a water right and only those 40-acre tracts that are 
actually authorized for irrigation being coded with values greater than zero.  Once the zero-based 



AUTH_ACRES values have been unselected, a database relate to the DWR 40-acre Tract layer can be 
invoked based on the TRS_Q2 field to the 40-acre place of use data layer. 

 

Updates in November, 2013 

The WR_Tools were updated in November 2013 to operate primarily within ESRI’s file-geodatabase data 
formats.  The format avoids some of the small but very significant bugs associated with DBF files and 
selection options on indexed database fields. 

 


