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WORK PLAN OBJECTIVE 
Several entities in Wyoming are charged with researching, administering, managing and reporting water 

use in Wyoming. Each is responsible for unique aspects to statewide water use data collection. The 

initial project work plan stage of the United States Geological Survey (USGS) Water Use Data Research 

(WUDR) program during FY 2015 facilitates crucial collaboration between Wyoming agencies. It will 

assist the state with identifying water use data improvement priorities and lay the foundation for future 

data improvement efforts as more funds are made available through the WUDR program.  

The following narrative describes the context for Wyoming’s interest in securing WUDR program funds 

to support the state’s work plan development efforts. The plan briefly summarizes the roles of state 

agencies that are charged with collecting, analyzing and reporting water use data. Next, the plan 

identifies current water use data availability covered in the WUDR Baseline Data Inventory (Appendices 

A and B). Finally, the plan outlines the strategic goals that WUDR program data improvement efforts will 

enhance, within the context of possible barriers to implementation.  

The Work Plan concludes with a description of the specific opportunities that have been identified 

during the FY 2015 funded efforts as top priorities for water use data improvement. These priorities 

have been extensively reviewed by the WUDR Steering Committee, which is comprised of 

representatives from the key agencies from which water use data have been identified in Wyoming. 
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PROJECT CONTEXT 
The goal of the WUDR program is to improve the availability, quality, compatibility and delivery of water 

use data that are collected and/or estimated by States. Collaboration between agencies over the 

duration of the project has been essential to conduct the assessments that outline the project priorities 

later in this document. Below is a list of each major entity charged with water use data collection and 

presentation in Wyoming and a description of each entity’s role within this context. 

Wyoming State Engineer’s Office 

The Wyoming State Engineer’s Office (SEO) is tasked with the regulation and administration of water 

rights by collecting, analyzing, maintaining and providing water related information to ensure the 

appropriate management and regulation of the state’s water resources. The SEO administers permits for 

surface water diversions, carries out a program for dam safety, oversees the permitting of groundwater, 

administers Groundwater Control Areas, and maintains statewide observation networks for water. The 

SEO also assures compliance with interstate compacts and decrees it is party to and safeguards future 

water supplies by preserving Wyoming’s right to develop allocations as set forth in those documents.  

Wyoming Water Development Commission 

The Wyoming Water Development Program was established in 1975 to promote the optimal 

development of the state's human, industrial, mineral, agricultural, water and recreational resources. 

The program provides, through a commission, procedures and policies for the planning, selection, 

financing, construction, acquisition, and operation of projects. This can include projects for the 

conservation, storage, distribution and use of water, necessary in the public interest to develop and 

preserve Wyoming's water and related land resources. 

The Wyoming Water Development Program receives funding from severance tax distributions and 

supplies funds for project development as administered by the Wyoming Water Development Office 

(WWDO) and is overseen by the Wyoming Water Development Commission (WWDC). Water 

Development Account I is utilized for new development projects. Water Development Account II is used 

to fund the rehabilitation of water projects that have been in existence for 15 years or longer. Water 

Development Account III is used to fund dam and reservoir planning and construction projects. 

Water Resources Data System   

The Water Resources Data System (WRDS) is a clearinghouse of hydrological and climate data for the 

State of Wyoming. WRDS is funded by the WWDC and housed within the Department of Civil and 

Architectural Engineering at the University of Wyoming. WRDS provides a variety of services ranging 

from the development of enhanced drought-monitoring products to the online dissemination of water 

resources publications. It also supports a variety of stakeholder groups by assisting in the development 

of the State Water Plan and helping to coordinate long-term monitoring efforts throughout the region. 

Wyoming Department of Environmental Quality, Water Quality Division 

The Wyoming Department of Environmental Quality (WDEQ) has served as the state’s water quality 

regulatory agency charged with monitoring, permitting, inspection, enforcement, restoration and 
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remediation activities that support responsible stewardship of the state’s natural resources. It is 

responsible for enforcing numerous state and federal environmental laws.  

Wyoming Geographic Information Science Center (WyGISC) 

WyGISC is an interdisciplinary research institute at the University of Wyoming focused on the 

development of geospatial information and technologies and their applications in science, education, 

government and business.  

Wyoming State Geological Survey (WSGS) 

WSGS gathers key information, provides technical analyses, performs scientific investigations and 

generates maps using Geographic Information Systems (GIS).  

Wyoming Oil and Gas Conservation Commission (WOGCC) 

The WOGCC is the state agency authorized to regulate oil and gas exploration, production and 

production waste. 

United States Bureau of Reclamation (USBoR) 

The Bureau of Reclamation is a federal water management agency that oversees  the operation of 

numerous large-scale storage,  diversion and delivery projects it has built throughout the western 

United States for irrigation, water supply, and attendant hydroelectric power generation. Reclamation is 

the largest wholesaler of water in the country and the second largest producer of hydroelectric power in 

the western United States. 

Wyoming Association of Rural Water Systems (WARWS) 

WARWS is the Wyoming chapter of the National Association of Rural Water Systems, which together 

represent nearly 31,000 small and rural water and wastewater systems that serve over one third of all 

Americans. 

Municipal and Industrial Water Purveyors 

Public and industrial water use is permitted via the SEO and categorized by municipal or industrial 

beneficial use categories. Information on how water is allocated between systems varies. Data collection 

for these water use sectors includes direct contact reports via the purveyors.  
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BACKGROUND: STATEWIDE WATER USE AND DATA IMPROVEMENT INITIATIVES  

Water Use 
It is important to distinguish between several key terms referring to water use before discussing how 

water use data are collected in Wyoming. These terms are sometimes used interchangeably but have 

important and different implications when analyzing water use data. 

The USGS utilizes water withdrawals and diversion data to characterize water use. Conversely, some 

interstate compact and court decree obligations require the state of Wyoming to collect, analyze, and 

report withdrawals like the USGS, or consumptive use data which is defined as water use that 

permanently withdraws water from its source and is not returned to the system.1  The Bureau of 

Reclamation -- which supplies water to a significant portion of the state’s water users -- also utilizes 

consumptive use methodology in its approach to water use accounting. Consequently, Wyoming’s water 

use accounting procedures accommodate consumptive use data collection and formatting methodology 

as opposed to collecting diversion data via water withdrawals. These differences in water use 

information result in variations among data formats and reported water use sectors. 

With this in mind, two sources of information provide a useful assessment of aggregate statewide water 

availability and use in Wyoming. These sources are discussed in further detail below. 

USGS Water Withdrawal Reports 

The U.S. Geological Survey (USGS) has compiled and published estimates of water withdrawals every 

5 years since 1950. This series of water-use reports serves as one of the few sources of information 

about regional or national trends in water withdrawals.  

The most recent statewide water use report (2000) shows the following assessment for Wyoming 

(Figure 1):2 

 

 

 

 

 

 

 

                                                           
1
 United States Department of the Interior (2016). Consumptive Water Use. Retrieved from DOI website: 

http://eros.usgs.gov/lir/consumptive-water-use. 
2
 United States Geological Survey (2006). Estimated Water Use in Wyoming During 2000. Retrieved from USGS 

website: http://pubs.usgs.gov/fs/2006/3099/. 
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Figure 1: USGS estimated water withdrawals by category and source in Wyoming during 2000.3 

 

The 2000 report compiled site specific and water withdrawal estimates to determine the proportions of 

water use among water sources (groundwater or surface water) and sectors. The largest sector of water 

use is represented by irrigation (87 percent), followed by mining, thermoelectric, public supply, self-

supplied domestic, and then industrial uses.  

WWDC Statewide Framework Water Plan 

The first statewide water planning process began in 1973 with the publication of the Wyoming 

Framework Water Plan by the SEO. This process was performed basin-by-basin  to  capture  the  unique  

water  situation  and  needs  in  each  basin.  In 1997, the Wyoming legislature authorized and funded a 

new water planning program for the state and assigned those duties to the WWDC.  Beginning in 1998, 

basin plans were developed for each of the seven major river basins in the state.  In 2007, the 

Commission released the Statewide Framework Water Plan.  This document was a summary of the 

information compiled from each river basin plan and served to provide information for decision making 

for a 30 year planning horizon. 

The findings from the 2007 Framework Plan are broken down by water use sector in Figure 2. 

Agricultural water use, specifically crop consumptive use through irrigation, accounts for the vast 

majority of water consumption (depletions) in Wyoming. Much of agriculture’s water use is tied to 

production of forage and feed base for the livestock industry. Alfalfa and other hay account for over 75 

percent of harvested cropland in Wyoming, and much of this hay is used to feed livestock. Most 

                                                           
3
 United States Geological Survey (2006). Estimated Water Use in Wyoming During 2000. Retrieved from USGS 

website: http://pubs.usgs.gov/fs/2006/3099/. 
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irrigation is by flood, but use of center pivot sprinklers is increasing in some areas. Surface water is the 

most common irrigation water source, though groundwater is increasingly prevalent. 

Another important water use sector in Wyoming is the industrial sector which includes electric power 

generation, coal mining, conventional oil and gas production, uranium mining, trona mining, coalbed 

methane (CBM) production, and more. Coal-fired electric power generation plants are currently located 

in three of the seven river basin planning areas: the Northeast Wyoming River Basin, Green River Basin, 

and Platte River Basin. Municipal water use is also a relatively small but important part of Wyoming’s 

water use.  

The 2007 Framework Water Plan also considered: recreational uses of water (recreation, including 

tourism, is one of Wyoming’s major industries), environmental uses of water (including instream flow 

water rights), and evaporative loss from reservoirs (not typically thought of as a consumptive use but 

considerable enough to be highlighted in the report).  

Figure 2: WWDC Statewide Framework Plan estimated water use by sector. 4 

 

 

Statewide Data Improvement Initiatives  

Governor’s Wyoming Water Strategy 

In 2015, Wyoming Governor Mead released a report entitled “Leading the Charge:  Wyoming Water 

Strategy” to guide statewide water management priorities. This initiative outlines the need for improved 

identification, prioritization, and instrumentation of streamflow and climate data, as well as the creation 

                                                           
4
 WWC Engineering (2007). Wyoming Framework Water Plan. Retrieved from WWDC website: 

http://waterplan.state.wy.us/plan/statewide/execsummary.pdf. 
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of online data tools to facilitate data accessibility.5 The WUDR program complements the 

implementation of this initiative and would enable much-needed funding to assist these efforts in 

addition to initiatives that are already underway in the state. 

Interstate Compact and Decree Compliance 

Data collection improvements that could be made possible by WUDR support include improving total 

divertible flow and consumptive use analysis measurements in support of the requirements outlined in 

the state’s various interstate compacts and court decrees to which it is a party. Such efforts are 

instrumental to ensuring Wyoming’s ability to protect its rights to water allotted under these 

agreements. 

WWDC River Basin Planning 

The WWDC River Basin Planning Program has been conducting state and regional water use analysis 

since 1999. As data collection and analysis capabilities improve, this can only aid in a more robust 

assessment for the state.   

Statewide water planning efforts are increasingly moving toward the adoption of decision support 

systems (DSS) to analyze water data in support of informed water management decisions. Both the 

WWDC and SEO are currently undertaking efforts to evaluate the possible integration of StateMod (a 

water allocation and accounting model) and StateCU (a consumptive use and return flow tool) into 

basin-specific DSS. Enhanced data collection, improved data consistency and format standardization will 

support this initiative.  

These efforts have commenced recently and spell a unique opportunity to support WWDC efforts into 

the future. For example, in June 2016 the WWDC River Basin Planning Program embarked on the Bear 

River Data Model Pilot Project. Because significant investments are put into creating GIS data in the 

preparation of WWDC planning projects, this project aims to compile existing GIS-based attributed and 

mapped water right data from the SEO to develop a set of standards for eventual incorporation into a 

decision support system, and implement guidelines to improve consistency in data collection on future 

WWDC River Basin Planning efforts. This option also includes gathering the data needed to populate a 

DSS in the future. 

Interstate and National Partnerships  

Wyoming is one of three states to partner with the Western States Water Council on its pilot project 

called the Water Data Exchange (WaDE). Data improvement efforts made possible by the WUDR 

program support the development of this data exchange framework that will allow for access to state 

water allocation, supply, and demand data into a common format. 

  

                                                           
5
 Governor Matthew H. Mead (2015). Leading the Charge: Wyoming Water Strategy. Retrieved from WWDC 

website: http://waterplan.state.wy.us/plan/statewide/govstrategy/20150115-GovWaterStrategy.pdf. 
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PART 1: BASELINE DATA INVENTORY AND ASSESSMENT 
Efforts stemming from Wyoming’s FY 2015 WUDR project tackled the data assessment and prioritization 

components of the project by establishing a WUDR Steering Committee. This Committee consisted of 

representatives of the primary entities throughout the state that gather, format, and report water use 

data as well as several regional USGS staff who regularly attended Steering Committee meetings.  

The state entities  represented by the Committee are:  

 Wyoming State Engineer’s Office (SEO) 

 Wyoming Water Development Office (WWDO) 

 Water Resources Data System (WRDS) at the University of Wyoming 

 Wyoming Geographic Information Science Center (WyGISC) 

 Wyoming Department of Environmental Quality (DEQ), Water Quality Division 

 Wyoming Oil and Gas Conservation Commission (WOGCC) 

 Wyoming State Geological Survey 

The Steering Committee meetings were held on a bi-monthly basis and solicited feedback on data 

sources from each key agency. The USGS also weighed in on data format requirements, definitions, and 

FY 2016 funding opportunities during these meetings. 

The FY 2015 project accomplished the following: 

1. Enlisted a grant-funded services contract with WyGISC to research data sources, format, 

definitions, and methodologies and develop a report summarizing these findings; 

2. Assigned USGS baseline tiers to existing data based on this research; 

3. Assessed possible data improvement priorities; and  

4. Research complementary projects, research, and/or funding opportunities to support future 

efforts.  

The results of the FY 2015 project are included as Appendix A of this document (“Water Use Data and 

Research in Wyoming: Baseline Data Inventory and Assessment” and “WUDR Water Use Data 

Inventory”). The baseline data inventory assessment document examines data sources, availability, and 

format, and then evaluates them according to the 12 USGS water use categories and baseline tiers. The 

accompanying Water Use Data Inventory table encapsulates data by sector, source, resolution, format, 

potential improvement opportunities, and the temporal scale that has been used for data collection.  

Table 2 describes the USGS baseline data tiers used to evaluate these potential improvement 

opportunities. Most USGS Tier 1 water use data in Wyoming are already collected in some form by the 

SEO and WWDO (Table 2). Not surprisingly, the highest USGS baseline tiers of existing water use data 

were found to reflect the major water use sectors in the state: agriculture (defined by the USGS as 

“irrigation -- crop”), industrial (“mining”), and public supply.  As such, the opportunities to standardize 

formatting and perform further water use data collection incorporate the findings from the inventory 

assessment and are outlined in Part 3 of this Work Plan. 
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Table 2: Summary of USGS Baseline Tier Goals 

 

  

Tier 1 Tier 2 Tier 3

a.       Monthly withdrawals reported by system, water a.       Site-specific annual and monthly withdrawals a.       Inter-basin transfers. System users (internal and 

b.       Deliveries to domestic users from public-supply 

systems, and populations served. b.        Deliveries to 

domestic users from public-supply systems, and 

populations served. 

b.       Quantity of water purchased between systems, 

and source(s) of purchased water.  b.        Quantity of 

water purchased between systems, and source(s) of 

purchased water.  

b.       Improve estimates of populations served by site 

(for example, by surface-water intake, well or well 

field).b.       Improve estimates of populations served 

by site (for example, by surface-water intake, well 

or well field).

c.       Report system information relevant to HUC-8 and 

county, and groundwater withdrawals with aquifer 

designation.c.        Report system information relevant to 

HUC-8 and county, and groundwater withdrawals with 

aquifer designation.

c.       Quantity of water sold between systems. 

Reporting and/or verification of water deliveries for 

domestic, commercial, industrial, thermoelectric 

and other uses. c.        Quantity of water sold between 

systems. Reporting and/or verification of water 

deliveries for domestic, commercial, industrial, 

thermoelectric and other uses. 

c.       Use of reclaimed wastewater for public or 

landscape irrigation.c.        Use of reclaimed 

wastewater for public or landscape irrigation.

a.       Annual withdrawals by facility, reported by water a.       Site-specific (by intake and/or well) annual and 

b.       Groundwater withdrawals reported with reference 

to aquifer.b.       Groundwater withdrawals reported with 

reference to aquifer.

b.       Deliveries from public supply to industrial 

facility, and deliveries from other sources, such as 

treated wastewater.b.        Deliveries from public 

supply to industrial facility, and deliveries from other 

sources, such as treated wastewater.

a.       Aggregate annual withdrawals reported by water a.       Site-specific monthly withdrawals by well and/or a.       Consumptive use and conveyance loss estimates 

b.       Aggregate areas may be sub-county levels, but are 

feasible to summarize to county or HUC8.b.        Aggregate 

areas may be sub-county levels, but are feasible to 

summarize to county or HUC8.

b.       Monthly withdrawals reported by water source, 

water type, with associated acres irrigated and crop 

type, and method of irrigation system. b.        Monthly 

withdrawals reported by water source, water type, 

with associated acres irrigated and crop type, and 

method of irrigation system. 

b.       Site-specific return flows.b.        Site-specific 

return flows.

a.       Site-specific, annual and monthly withdrawals, and 
b.       Site-specific return flows.b.        Site-specific return 

flows.

a.       Studies of actual metered domestic 
b.       Improve estimates of self-supplied populations 

by utilizing property data and/or public water supply 

service areas, or other methods.b.        Improve 

estimates of self-supplied populations by utilizing 

property data and/or public water supply service 

areas, or other methods.

a.       Site-specific annual and monthly withdrawals a.       Consumptive use estimates, by course, reported 
b.       Groundwater withdrawals designated by 

aquifer.b.       Groundwater withdrawals designated by 

aquifer.

b.       Acres irrigated by system type, by course.b.        

Acres irrigated by system type, by course.

a.       Site-specific annual and monthly withdrawals for a.       Improved and verified coefficients for water use 

b.       Site-specific animal counts and animal type.
b.       Water withdrawals from sources supported by 

USDA programs to protect streams.

a.       Site-specific annual and monthly withdrawals.  a.       Evaluation and reporting on water use by 

b.       Site-specific commodity identified.
b.       Reporting on return flows/discharge of water 

from dewatering.

Aquaculture
a.       Annual withdrawals reported by HUC-8 and county, 

by source of water, and by water type.

a.       Site-specific annual and monthly withdrawals. 

Site-specific facility information (method, species 

cultured, etc.)

Commercial
a.       Annual and monthly deliveries from public supply for 

commercial use.

a.       Site-specific annual and monthly withdrawals for 

self-supplied establishments.

Hydroelectric 

Power

a.       Site-specific, annual and monthly water use (water 

use to spin turbines) by water source and water type, and 

the source of the information (plant, govt. agency, etc.).

Wastewater 

Treatment 

a.       Annual and monthly deliveries from wastewater 

treatment plants to other users.  Specify category 

delivered to (i.e. industrial, thermoelectric, irrigation, 

etc.)

Water use 

category

Baseline goals

Public Supply

Industrial

a.       Site-specific consumptive use estimates. Site-

specific discharges to surface water, or land 

application.a.        Site-specific consumptive use 

estimates. Site-specific discharges to surface water, 

or land application.

Irrigation- Crop

Thermoelectric
a.       Site-specific annual and monthly consumptive 

use.a.       Site-specific annual and monthly 

consumptive use.

Self-Supplied 

Domestic

a.       Self-supplied domestic populations, by HUC8 and 

county, and by water source.a.        Self-supplied domestic 

populations, by HUC8 and county, and by water source.

Irrigation – Golf 

Courses

Livestock
a.       Annual withdrawals for major facilities, reported by 

water source and by water type.

Mining
a.       Annual withdrawals reported by HUC-8 and county, 

by source of water, and by water type.
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Table 2: Summary of Data Assessment against USGS Baseline Tier Goals 

 

 

  

a b c a b c a b c

WWDC Municipal Water Master Plans ● ● ● ● ^ ^ ^ ^ ^

EPA water system facility reports ^ ^ ^ ^ ^ ^ ^ ^ ^

WWDC River Basin Plans: Technical Memoranda ● ● ● ● ^ ^ ^ ^ ^

WWDC Public Water System Surveys ● ^ ^ ● ^ ^ ^ ^ ^

Platte River Atlas ● ● ● ^ ^ ^ ^ ^ ^

WWDC River Basin Plans Technical Memoranda ^ ^  ^ ^ ^

Platte River Basin Water Atlas ^ ^ ^ ^ ^

WWDC Statewide Framework Plan Data Tables ^ ● ^ ^ ^

SEO ePermit database ^ ^ ^ ^ ^

Geohub irrigated lands shapefiles ● ^ ● ^ ^ ^

WWDC River Basin Plans GIS data ● ^ ● ^ ^ ^

WWDC River Basin Plans: Hydrologic Models ● ^ ● ^ ● ●

WWDC Irrigation System Surveys ● ^ ● ^ ● ●

WWDC Watershed Studies ● ^ ● ^ ● ●

WWDC Dams and Reservoirs Level II Feasibility 

Studies
● ^ ● ^ ● ●

WWDC Irrigation District Master Plans ● ^ ● ^ ● ●

SEO Hydrographer Reports, Basin-specific 

Consumptive Use Reports
● ^ ^ ^ ^ ^

BLM Powder River Basin Water Resources Report ● ^ ^ ^ ^ ^

NRCS county-level crop requirement reports ^ ^ ^ ^ ● ^

USGS withdrawal and consumptive use estimates 

for power plants
^ ^ ^

WWDC River Basin Plans Technical Memoranda ^ ^ ^

WWDC Statewide Framework Plan Data Tables ^ ^ ^

SEO ePermit database ^ ^ ^

SEO ePermit database ^ ^ ^

Wyoming Climate and Water Web Atlas  ^ ^ ^

WWDC River Basin Plans Technical Memoranda ^ ^ ^

SEO GIS products available through GeoHub ^ ^ ^

SEO ePermit database ^ ^ ^ ^

Direct inquiries ● ^ ^ ^

WWDC Platte River Basin Water Atlas ^ ^ ● ^

USDA Agriculture Census and National Agriculture 

Statistics Services
^ ^ ^ ^ ^ ^

WWDC River Basin Plans Technical Memoranda ^ ● ^ ^ ^ ^

SEO ePermit database ^ ^ ^ ^ ^ ^

GeoHub, WyWCW, WSEO GIS Data ^ ^ ^ ^ ^

SEO ePermit database ^ ^ ^ ^ ^

WWDC River Basin Plans: Technical Memoranda ● ● ^ ^ ^

EORI Interactive Data Platform ^ ^ ^ ^ ^

WOGCC yearly reports ● ^ ^ ^ ^

BLM Water Resources Report (Powder River only)
^ ● ^ ^ ^

WyDEQ discharge report data ^ ^ ^ ● ●

SEO ePermit database ^ ^

SDWIS ^ ^

BOR Hydromet System ●

WWDC Hydropower Level II Feasibility Studies ●

Wastewater Treatment WDEQ permitting system ^

Aquaculture SEO ePermit database ^ ^

^ Available data is not useful for assessment against  USGS goals.

Baseline Data Assessment Summary USGS Baseline Goals

Water use category
Data Source

Tier 1 Tier 2 Tier 3

Livestock

Mining

Commercial

Hydroelectric

Public Supply

Industrial

Irrigation - Crop

Thermoelectric

Self-supplied domestic

Irrigation – Golf courses
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PART 2: KEY WATER USE DATA QUALITY ASSURANCE AND QUALITY CONTROL 

PROCESSES  

SEO Water Use Data 
The SEO Support Services division has a total of nine employees and is responsible for managing the 

agency’s information technology and telecommunications activities (hardware, software, backup, and 

business continuity of agency-specific applications), application programming and databases (reports, 

queries, and general database management), GIS (ArcGIS, and ArcSDE application support, 

development, and spatial data management), and more. Most data transfer, storage, and sharing 

activities are overseen by Support Services staff.  

The SEO has four primary division field offices located in Torrington, Sheridan, Riverton and Cokeville. 

These offices require access to e-Permit, the SEO’s online water rights search platform, and Geographic 

Information Systems (GIS) based data to research and regulate water rights in their respective districts. 

Frequent access to Citrix-hosted AQUARIUS software to record, reduce, and update water measurement 

data on a daily basis is critical to the daily operations of these divisions.  The remote-operated Data 

Collection Platforms (DCPs) broadcast stream data directly to the SEO’s stream gage database and are 

managed by SEO field staff. 

Surface Water Data 

More than 600 stream gage site data and more than 200 groundwater monitoring data points are stored 

in an AQUARIUS database and made publicly available via the AQUARIUS WebPortal on the SEO website. 

These platforms, designed by Aquatic Informatics, allow measurements to be displayed for constituents 

to access and independently check their water levels or flow rates. The information is used for stream 

flow forecasting, flood warnings and a myriad of other critical operational processes and is heavily relied 

upon by other state, local and federal users. Automated procedures built into the AQUARIUS software 

that the SEO uses provide automated error detection, data cleaning, data flagging, automatic bias 

corrections, and rating shift management.6 

Streamgage data from SEO-owned gages are acquired via Geostationary Operational Environmental 

Satellite (GOES) satellite or the state’s own radio network system.  In addition to the built-in quality 

control functions of the AQUARIUS system described above, all stream gage data from SEO and 

cooperatively operated gaging stations are reduced utilizing the AQUARIUS software functionality while 

following USGS standards and protocols.  All field data goes through an extensive checking and 

verification process which includes complete independent record review by two personnel prior to 

publication. As well, during the irrigation season, data are constantly being reviewed by division staff 

prior to the records reduction process.   

                                                           
6
 Aquatic Informatics (2016). Aquarius Time Series. Retrieved from company website: 

http://aquaticinformatics.com/products/aquarius-time-series/.  
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Groundwater Data 

Unlike stream gage data, groundwater well data are manually uploaded to the AQUARIUS database, 

usually within 90 days of a site visit.  Quality assurance protocols vary depending on the exact recording 

instrument. The continuous recorders in use range from older float-and-weight style digital recorders to 

more-modern pressure transducers.  In general, these continuous data are compared against the hand 

measurements, with drift corrections made to the continuous data if greater than a pre-defined percent 

difference.  Technical problems with the float-and-weight recorders, largely due to age but also due to 

large/rapid water-level swings, have resulted in missing data in the record for many sites.  These devices 

are being removed, with monitoring either being converted solely to hand measurements or if budgets 

allow transducer replacements. Additional processing steps for pressure transducers include the 

correction for the effects of atmospheric pressure. Quality assurance protocols are also performed for 

hand measurements, which generally involve repeatability and data comparisons with historical 

measurements, with confirmatory measurements, as required.   

The Ground Water Division of the SEO also receives water use data from certain appropriators, usually 

those using high capacity wells.  These reports have been sent in hard copy or PDF; however, an 

electronic system is under development to receive the data as an electronic file (i.e., a CSV file).  This 

development is an in-house effort and can only proceed as staff time is available. Quality assurance of all 

of these data mainly entails a manual review to ensure the quantity of water use is within the terms of 

the permit.  

WWDO Water Use Data 
The WWDO has been conducting state and regional water use analysis since 1975. Water use data 

collected, analyzed and presented in the Office’s many types of studies provide information attributed 

to the agriculture, municipal/domestic, industrial, recreational, and environmental water use sectors.  

Each of these studies involve the expertise of various private consultants hired to perform the water use 

analysis. The format, quality assurance, and quality control process are the responsibility of the 

consultant.   

WRDS Water Use Data 
The Water Resources Data System (WRDS) at the University of Wyoming is a useful clearinghouse for 

public system and irrigation system water data. All information contained in these reports is submitted 

by irrigators, municipalities, special districts, utility companies, or homeowners associations. Data are 

manually checked or verified only if a conflict or obvious discrepancy was noted during the data entry 

process. However, in some cases, entities respond with incomplete information and others may indicate 

that systems are closed, incorporated into another entity or are so small that the questions on the 

surveys do not apply. Therefore some data may not appear for certain entities which can lend to a 

number of data gaps depending on the survey respondent. As well, water rates, testing costs, and other 

information may have changed since the survey was completed. If more specific or more current data 

are necessary, users should contact individual systems.    
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PART 3: DATA IMPROVEMENT PRIORITIES 
Two distinct approaches to water use data improvement in Wyoming have been determined based on 

the efforts of the FY 2015 project. Combined with an evaluation of the largest water use sector 

categories in the state (as identified by the USGS and WWDC) and current statewide water use data 

improvement initiatives, the two approaches are as follows: 

The sector-specific approach outlines water use data needs to better inform and account for agricultural 

(“irrigation—crop”), industrial and mining, and public supply water use. Specific improvement priorities 

for these water use sectors address the gaps in data that have been identified according to USGS 

baseline tiers. They also complement overall state agency needs for improved water use data analysis 

and communication. 

The initiative-driven approach assesses needs for improved data collection, quality assurance and 

delivery that are influenced by statewide data improvement initiatives currently underway. These 

include the efforts stemming from the Governor’s Water Strategy, Interstate Compact and Decree 

compliance, and the WWDC Water Planning Program as previously described. 
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Sector-Specific Data Improvement Priorities 

Priority #1: Expand Agricultural Water Use Data Collection and Analysis 
The USGS and WWDC have identified that irrigation/agriculture represents the largest water use sector 

in Wyoming. For the purposes of this discussion it is important to note that USGS views agricultural 

water use as water that is “applied by an irrigation system to assist crop and pasture growth, or to 

maintain vegetation on recreational lands such as parks and golf courses.”7 Recreational water use 

applied through irrigation is not identified as a major sector of water use in Wyoming. Therefore, for the 

purposes of the priorities discussed in this Work Plan, “agricultural” water use applies to irrigation water 

use for crop and pasture production. 

Consumptive use (ET) from irrigated lands can be estimated based on crop type and development stage 

as well as climate conditions. ET can be measured directly using specific ground-based or airborne 

instruments.  Diversion data are used to estimate surface water delivered to an individual surface water 

right holder; groundwater meter or pump records are used to determine the volume of water extracted 

by a well and used for beneficial use.8 

Existing Data Sources 

Agricultural water use in Wyoming is attributed to both surface water and groundwater. Understanding 

the consumption of surface water for irrigation depends on: diversions, conveyance, application 

efficiency, crop type, and total acreage for each crop.9 Groundwater use can be estimated by 

groundwater permit yields, pump records and/or by determining the associated acreage to which 

irrigation groundwater permits are applied.  

Consumptive use data are collected and analyzed on a basin-specific basis depending on state water 

management priorities. Wyoming uses several methods to assess consumptive use, including; 1. inflow-

outflow, 2. standard reference ET estimation, and 3. remote sensing/energy balance algorithms. As 

such, SEO consumptive use accounting efforts are primarily directed by interstate Compact, Decree, or 

state policy compliance and reporting needs (i.e.- North Platte, Green River, and Bear River).  

The FY 2015 WUDR Baseline Data Inventory and Assessment reported several sources for agricultural 

water use data in Wyoming. The WWDC River Basin Plans have Technical Memoranda sections that 

describe how to interpret agricultural water use data compiled and analyzed in the plans (i.e.- irrigated 

lands determinations). Diversion data are also captured in SEO Annual Hydrographer Reports. The 

agency is currently converting and storing historical hydrologic and climate data into digital format. 

Additionally, basin-specific water use data for interstate Compact or Decree reporting purposes are 

captured in reports published by the SEO (i.e.- Green River Basin Annual Consumptive Use Report). 

                                                           
7
 United States Geological Survey (2016). Water Use Terminology. Retrieved from USGS website: 

http://water.usgs.gov/watuse/wuglossary.html#. 
8
 WWC Engineering (2007).Wyoming Framework Water Plan: Volume I. Retrieved from WWDC website: 

http://waterplan.state.wy.us/plan/statewide/Volume_I.pdf. 
9
 Wyoming Water Development Office (2012). 2011 Bear River Basin Plan Update: Chapter 5. Retrieved from 

WWDC’s website: http://waterplan.state.wy.us/plan/bear/2011/finalrept/chap5.html.  
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 The SEO also hosts an e-Permit online database which contains records for every water right permitted 

in Wyoming. The database can be queried using a number of different parameters and contains decimal 

degree coordinates and Public Land Survey System (PLSS) legal description of each point of use.  

However, it is important to note that this system reflects permitted, not actual use. In cases where 

actual water use cannot be determined, the information from permitted records can be helpful.  

Lastly, WWDC River Basin Plans include geospatial GIS data commonly available in shapefile format to 

reflect irrigated acreage on a basin-specific basis. A considerable amount of data from WWDC is also 

available from the Wyoming Water and Climate Atlas, developed by WRDS at the University of 

Wyoming. The Atlas provides a searchable map-based interface to access WWDC study reports such as 

River Basin Plans, Municipal Master Plans, Irrigation District Master Plans, Watershed Studies, 

Hydropower Feasibility Studies, etc.  The reports contain data regarding water use in all sectors 

depending on the focus of the study. 

Baseline USGS Tier Assessment  

According to the Baseline Data Inventory and Assessment, most USGS Tier 3 goals are being met at both 

county and sub-county levels. Table 2 provides a summary of agricultural water use data sources 

compared against USGS baseline tiers. Although Tier 3 goals have been met in some form, water data 

available in the “irrigation-crop” water use category are scattered across many different sources and are 

available in multiple formats.  

Table 2: Summary of Agricultural Water Use (USGS definition: “irrigation—crop”) against USGS Baseline 

Tier Goals 

 

Data Improvement Opportunities 

Agricultural Consumptive Use Data Collection and Analysis 

WWDC River Basin Plans quantify agricultural related water use on a basin-specific basis and have been 

compiled to provide a statewide snapshot that was most recently completed in the 2007 Statewide 

Framework Plan. However, methodologies and formatting of WWDC agricultural consumptive use data 

vary depending on the river basin, when the plan was completed, and the methodology used for that 

specific River Basin Plan. Additionally, WWDC River Basin Plan consumptive use analyses also do not 

necessarily line up with SEO methodologies, leading to a difference in data format and availability. 

a b c a b c a b c

Geohub irrigated lands shapefiles ● ^ ● ^ ^ ^

WWDC River Basin Plans GIS data ● ^ ● ^ ^ ^

WWDC River Basin Plans: Hydrologic Models ● ^ ● ^ ● ●

WWDC Irrigation System Surveys ● ^ ● ^ ● ●

WWDC Watershed Studies ● ^ ● ^ ● ●

WWDC Dams and Reservoirs Level II Feasibility 

Studies
● ^ ● ^ ● ●

WWDC Irrigation District Master Plans ● ^ ● ^ ● ●

SEO Hydrographer Reports, Basin-specific 

Consumptive Use Reports
● ^ ^ ^ ^ ^

BLM Powder River Basin Water Resources Report ● ^ ^ ^ ^ ^

NRCS county-level crop requirement reports ^ ^ ^ ^ ● ^

Baseline Data Assessment Summary USGS Baseline Goals

Water use category
Data Source

Tier 1 Tier 2 Tier 3

Irrigation - Crop
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The following outlines high level project areas that could fill in this gap. These efforts would be designed 

to fill in the gaps captured in the Baseline Data Inventory and Assessment by developing tools that 

expand existing efforts for consumptive use accounting to all river basins statewide and enable 

standardization of a data between agencies that collect these data.  

Climate Data Collection 

Understanding how different climate variables affect agricultural water supply variability is important 

for agencies and individuals in Wyoming who are responsible for forecasting and determining divertible 

flows, regulating river systems, accounting for consumptive uses and for sound long-term planning and 

decision making.   

The top priority for water use data improvement for the agricultural water use sector in Wyoming is to 

secure additional data instrumentation and enhanced monitoring and interpretation capacity for 

climate, weather, snowpack, snowmelt, and streamflow data. Climate data is used to calculate potential 

ET and then assist in the assessment of shortage when data are available. Moreover, good local 

measurements in agriculturally significant areas increase the accuracy of basin-wide seasonal estimates 

of agricultural consumptive use; full-fledged agricultural weather stations are imperative to have 

available at representative locations in all basins to support statewide consumptive use analysis. 

In recognition of these needs, the SEO has already invested in the Wyoming Agriculture Climate 

Network (WACNet) which is currently made up of 15 research-grade weather stations located in the 

Green and North Platte River basins.  While these stations provide important data, they cover less than 

25 percent of the state. Thus, 75 percent of the state still has no current and/or historic climatic data of 

this type.  Five additional stations were recently funded by the Governor’s Office through the Wyoming 

Water Strategy for placement in the Wind, Shoshone and Tongue River Basins.   

The SEO’s long term goal is to expand WACNet statewide to help shed light on consumptive use in water 

short prone areas by expanding datasets, improving their accuracy, as well as by beginning to build 

localized climate records from which to make management decisions. Additionally, Upper Colorado 

River Basin states are currently in the process of installing new climate stations. The goal is to keep an 

Upper Colorado network going and the SEO is seeking ways to work with the other states to make sure 

the stations are being run/maintained the same way.  

Unfortunately, recent state budget cuts may restrict funding for SEO water data collection efforts. 

WUDR project funds could be used to fill some of this shortfall.  

Geospatial Data and Interpretive Tools 

A second priority for agricultural water use data improvement in Wyoming is to expand agricultural 

consumptive use datasets into geospatial format and develop interpretive tools that allow easy visual 

access to important data sets and background maps for interpreting consumptive use information 

appropriately.  

For one, each WWDC River Basin Plan includes a hydrologic model document that complies with Tier 3 

goals. However, these reports are formatted in Microsoft Excel and merely describe individual reaches 
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of rivers within a given basin. Given that USGS requires data to be aggregated at sub-county, county, 

HUC-8 and HUC-12 levels, a key priority area for these data would be to dedicate resources toward 

converting existing Excel-formatted consumptive use and conveyance loss data into geospatial format. 

That way the data could be more easily aggregated using GIS tools instead of stand-alone reports. 

Additionally, developing inter-agency capabilities to host water use data in one location and format it 

consistently in order to make it more accessible and interoperable between agencies would be 

extremely beneficial. The Wyoming Water and Climate Atlas web application already hosts data from 

the SEO, WWDC, and other agencies; however, the data remain in original format in which they were 

collected, which vary depending on the source. As well, making the SEO’s climate station data publicly 

available through a web portal in early 2017 would allow users – both agency and public alike – to easily 

access and obtain the data in raw or geospatial format. For example, most irrigators would rather just be 

able to go to a website and see a graph of precipitation over a certain time period than to have to 

download and construct a graph individually. Thus, expanding options via these types of applications 

would allow for more data to be easily accessible online.  

Data Analysis Enhancement 

Building a better understanding of consumptive use changes in dynamic supply conditions is a crucial 

step toward a more robust understanding of agricultural water use in Wyoming. WWDC River Basin 

Plans, Watershed Studies, Water Supply Studies and Municipal Master Plans inventory current water 

uses in Wyoming and analyze possible future changes. However, aside from two comprehensive 

Statewide Framework Plans that look at statewide water use as a whole, much of the data collection 

and synthesis could benefit from further analysis. For example, analyzing consumptive use changes 

under dynamic conditions due to climate change (such as an assessment of these changes during wet or 

dry water years) would aid in Wyoming’s ability to better understand and plan for potential changes in 

water resource availability. Future efforts should be focused on enhancing data analysis to better 

understanding these effects.     

Priority #2: Increase Industrial and Mining Water Use Data Availability 
Water use for oil and gas production -- extracting crude petroleum and gases -- are considered part of 

the USGS “mining” water use category.10  In contrast, Wyoming considers designated beneficial uses for 

oil and gas production (i.e.- “coal bed natural gas”, “miscellaneous” for groundwater uses, and “oil 

refining/production.”). The USGS definition of “industrial” water use includes activities such as soda ash 

production, fertilizer production, road and bridge construction, cement and concrete production, and 

petroleum refining, to name a few.  Wyoming considers these activities to fall under the “industrial” 

beneficial use category as well.  

Because of variations in water use definitions, most data about industrial water use in Wyoming conflate 

multiple USGS categories making it difficult to obtain reliable aggregated data that meets USGS 

standards. The following is a discussion of a combination of what the USGS would consider “mining” and 

“industrial” water use data. 

                                                           
10

 United States Geological Survey (2006). Estimated Water Use in Wyoming During 2000. Retrieved from USGS 

website: http://pubs.usgs.gov/fs/2006/3099/ 
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Existing Data Sources 

Oil and Gas Water Use Data 

The Wyoming Oil and Gas Conservation Commission (WOGCC) produces data for each oil and gas well 

throughout the state. The most useful reports are generated in HTML format through the “Production” 

tab on the WOGCC website.  The reports are created at several different geographic scales including 

township and range, county and state. The reports describe withdrawals at USGS Tier 2 goal level (i.e. 

site-specific, monthly withdrawals) but do not describe in detail water use by process.  Tier 1 level data 

can also be generated through these reports although not at HUC-8 level.  

Additionally, coal mining and coalbed natural gas (CBNG) harvesting make up a large share of the 

extractive industries in Wyoming, especially in the Powder River Basin.  BLM has prepared a 

comprehensive report that examines the effect of coal mining and CBNG on water resources in the 

basin. This report does not include coal mining in other parts of the state like western Wyoming but the 

information complies with USGS Tier 3 goals regarding dewatering and return flows.  

Most groundwater produced through the CBNG extraction process is discharged to the surface either 

directly to stream channels or to various types of containment facilities.  All water discharged to the 

surface is required to meet standards for livestock and wildlife watering and is assumed to be used for 

such purposes. Water discharged above irrigated lands is normally required to meet more stringent 

limits dependent upon the downstream crop species and is available to be used for irrigation in those 

circumstances. Virtually all WOGCC data are available in GIS-ready formats through the Enhance Oil 

Recovery Institute’s Interactive Data Platform (IDP).  

WWDC River Basin Plans include mining water use permitting records in the “industrial” section of the 

technical memoranda. Some reports provide site-specific records, while others include basin level data. 

Much of the information in these reports is aggregated from the SEO ePermit database but basin reports 

vary in terms of format and information presented. The SEO ePermit database contains records for 

mining-related water users in Wyoming, including coalbed methane users. The information included in 

this database describes the location, company, points of use, water source and amount of water 

permitted, but lacks information regarding the amount of actual water use. 

Though many mining operations recover water deemed unsuitable for discharging onto the surface, 

some mines are granted discharge permits through WDEQ.  Reports are submitted quarterly detailing 

amount and quality of water discharged by mining users.  These reports are available upon request from 

WDEQ.   

Other Industrial/Mining Water Use Data 

Industrial water use is outlined in the technical memorandum of each major basin in Wyoming. USGS 

and WWDC definitions of industrial water use differ in that the former refers to manufacturing, refining, 

construction and the like, and the latter includes mineral and oil/gas extraction. WWDC River Basin 

Plans Technical Memoranda include water use estimates for each industrial user in a basin, including 

ones that do not fall under the USGS industrial definition, which makes it somewhat difficult to parse. 
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Many of the data sources provided only provide estimated water use totals.  The WWDC Statewide 

Framework Plan provides actual water use totals. 

Baseline Tier Assessment  

Table 3: Summary of Industrial Water Use (USGS definition: “mining”) against USGS Baseline Tier Goals 

 

Data Improvement Opportunities 

Oil and Gas Water Use Data Geospatial Formatting 

Because of the ease-of-use of the IDP GIS platform, it would be beneficial to convert more available 

water use data associated with mining to a geospatial format that can be shared through this 

application. Through analysis, existing data for individual well sites could be aggregated to HUC-8 and 

county levels.  Some basins contain information for each individual mining/industrial user, while others 

summarize water use data without providing specifics. Thus, standardizing the format of WWDC River 

Basin Plans Technical Memoranda would additionally be beneficial.  

Potential Projects: Other Industrial/Mining Water Use Data 

Assessing water use in the industrial category is challenging due to the differences in definitions of 

industrial water use between USGS and Wyoming state agencies. Industrial water use reports in the 

state use estimated amounts based on permitted water rights rather than actual use. 

Much like agricultural consumptive use, converting industrial water use data into stand-alone reports in, 

for example, Excel and PDF formats into GIS forms, or at least .csv format that can be joined to spatial 

data using unique IDs, such as water rights or permit numbers, would allow for more data to be easily 

accessible online through the Wyoming Water and Climate Atlas or other geospatial tools as GIS layers 

that could further be analyzed robustly.   

Priority #3: Public Supply Water Use 
The USGS definition of public-supply water use is “water withdrawn by public and private water 

suppliers that furnish water to at least 25 people or have a minimum of 15 connections.”11 In Wyoming, 

municipal is a relatively small but important part of overall water use.  Between 1970 and 2000, the 

population in the state increased by 49 percent to 493,782. Census data for 2000 indicate that nearly 35 

                                                           
11

 United States Geological Survey (2016). Water Use Terminology. Retrieved from USGS website: 

http://water.usgs.gov/watuse/wuglossary.html#. 

a b c a b c a b c

WWDC River Basin Plans Technical Memoranda ^ ^  ^ ^ ^

Platte River Basin Water Atlas ^ ^ ^ ^ ^

WWDC Statewide Framework Plan Data Tables ^ ● ^ ^ ^

SEO ePermit database ^ ^ ^ ^ ^

SEO ePermit database ^ ^ ^ ^ ^

WWDC River Basin Plans: Technical Memoranda ● ● ^ ^ ^

EORI Interactive Data Platform ^ ^ ^ ^ ^

WOGCC yearly reports ● ^ ^ ^ ^

BLM Water Resources Report (Powder River only)
^ ● ^ ^ ^

WyDEQ discharge report data ^ ^ ^ ● ●

Baseline Data Assessment Summary USGS Baseline Goals

Water use category
Data Source

Tier 1 Tier 2 Tier 3

Mining

Industrial
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percent of the population resides in rural areas and the remaining 65 percent resides in urban areas. The 

vast increase in population means increased water needs and use in both rural and urban sectors.12 

According to the USGS, public supply water use data are typically collected and provided by “(1) the 

State agency responsible for water-use data collection in support of an allocation or resource-

management program; (2) the State agency responsible for compliance of the EPA's Safe Drinking-Water 

Program, (3) the State Health Department, and (4) Rural Water Associations.” This section discusses 

estimated and actual water use data sources for public supply and municipal water in addition to those 

listed above. 

Existing Data Sources 

Some Wyoming municipalities publish water plans detailing USGS baseline Tier 1 and 2 goals. The city of 

Cheyenne, for example, has water plans that are publicly accessible in PDF format. Some municipalities, 

on the other hand, do not have water master plans that address USGS goals.  In some rural 

communities, data are found in other sources such as the River Basin Plans funded by the WWDC.  

Using the Cheyenne Water and Wastewater Master Plans as an example, this section identifies 

information that is compliant with USGS Tier 1 and 2 goals, including site-specific annual withdrawals 

reported by water source and type.  The section does not address goals involving purchases and sales. 

The Cheyenne Water Master Plan provides more detailed data than other water use data sources 

described below. Many other municipal plans do not provide similarly formatted data and/or standards, 

making municipal data difficult to find at times.  

The Water Resources Data System (WRDS) at the University of Wyoming is a useful clearinghouse for 

municipal water data including data that falls under the public supply category. Different county and 

municipality reports can be retrieved by clicking on a county of interest in an interactive web map 

(http://library.wrds.uwyo.edu/wwdcrept/countymap.html) that is available on the WRDS website. 

Examples of these reports are municipal water plans.  

WWDC also conducts surveys of municipal and non-municipal public supply water systems every two 

years. The results of these surveys meet Tier 1 and Tier 2 goals. Interested parties can access summary 

reports of the surveys online. Before approving any water use projects, WWDC encourages 

municipalities to complete public supply water system surveys. WWDC also conducts studies for 

municipalities across the state, and the results of these studies can be accessed from the Wyoming 

Water and Climate Web Atlas.  

The U.S. Environmental Protection Agency (EPA) maintains a nationwide database of public water 

facilities in compliance with the Safe Drinking Water Act. Besides water quality information, the 

database contains records of all municipal facilities (e.g. wells, treatment plants, sampling stations and 

distribution systems) in the US. Various community and transient/non-community water systems such 

                                                           
12

 WWC Engineering (2007).Wyoming Framework Water Plan. Retrieved from WWDC website: 

http://waterplan.state.wy.us/plan/statewide/execsummary.pdf. 
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as those in Wyoming and the populations they serve are also part of the database as are records of 

water sales from municipal to private sources.  

The EPA database fulfills the USGS Tier 1 goal regarding deliveries to public supply systems and 

populations served but records are not aggregated by county or HUC-8. This implies that the database 

can be queried at state or municipal scales but not river basin or HUC levels. The EPA database also 

satisfies the USGS Tier 2(b) goal regarding purchases.  

The most comprehensive source of municipal and public supply water use data is the WWDC’s River 

Basin Plans Technical Memoranda. Accompanying each River Basin Plan are detailed reports that 

specifically describe the activities of municipal water users and information about population served, 

number of wells, depth, yearly demand per capita, average daily demand, and peak daily demand. The 

memos distinguish between surface or ground water sources but do not include aquifer designation. 

Although these data are provided on an annual rather than monthly basis, the reports comply with USGS 

Tier 1 goals. Some of the information also complies with Tier 2 goals. Some basin reports do not include 

data on wastewater returns.  

Baseline Tier Assessment  

Table 4: Summary of Industrial Water Use (USGS definition: “mining”) against USGS Baseline Tier Goals 

 

Data Improvement Opportunities 

Data Coordination and Standardization 

As outlined above, the WWDC leads more than one effort to collect public supply water use data. The 

water use data collected via Municipal Water Master Plans and Public System Water Surveys provide 

useful information attributed to site-specific annual withdrawals and actual metered water use. 

However, the water use data captured in these reports are not currently compared to evaluate the 

accuracy of reported water use. Dedicating WUDR resources toward coordination of these efforts would 

vastly enhance the reliability of this information.   

The seven WWDC River Basin Plans: Technical Memoranda contain detailed water use data but are 

formatted differently and contain different information. Data could be aggregated by county, HUC-8 or 

other suitable geographic area to allow for comparative analysis between basins. One possible solution 

is to adopt a consistent data structure among all data collection reports to ensure standardization. 

Another possible approach is to further analyze per capita water use for public supply system users 

statewide. These efforts may have been completed on a local or basin-scale but the information and 

methodologies vary. Performing an assessment statewide would help inform how Wyoming compares 

to other states. 

a b c a b c a b c

WWDC Municipal Water Master Plans ● ● ● ● ^ ^ ^ ^ ^

EPA water system facility reports ^ ^ ^ ^ ^ ^ ^ ^ ^

WWDC River Basin Plans: Technical Memoranda ● ● ● ● ^ ^ ^ ^ ^

WWDC Public Water System Surveys ● ^ ^ ● ^ ^ ^ ^ ^

Platte River Atlas ● ● ● ^ ^ ^ ^ ^ ^

Public Supply

Baseline Data Assessment Summary USGS Baseline Goals

Water use category
Data Source

Tier 1 Tier 2 Tier 3
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Initiative-Driven Data Improvement Priorities 

Priority #4: Data Collection, Quality Assurance, and Delivery  
Wyoming generally tracks withdrawals, diversions and some consumptive use. However, like most 

states in the western U.S., Wyoming tracks allocations and diversions of its water but does not have a 

statewide program for tracking consumptive uses or return flows. The state is also able to summarize 

these types of data at a limited scale by a geospatial unit and/or by beneficial use category. 

Wyoming does not summarize water availability by basin using either a legal definition (i.e. appropriable 

water within the basin) or a quantified total estimate of physical water supply (i.e., a water budget for 

the watershed to determine inputs, yield and outflows). However, water availability analysis is generally 

part of the state water right permitting process generated on an ad hoc or site-specific basis.13  

New Instrumentation  

Surface water – stream gages  

Streamgages provide a continuous source of well-archived, well-documented, and unbiased water data 

that are used in countless ways by governmental and private industries alike. Wyoming uses both USGS 

and state owned streamgages to monitor streamflows within the state. Streamgage data from state-

owned gages are acquired via the GOES satellite or via the state’s own radio network. To support this 

activity, the SEO utilizes the Aquarius data platform and manages the “SEO Flow” real-time streamgage 

status mapping application via the SEO website to provide this information publicly.14  

As previously discussed, diversion locations are tracked but not return flows. Reporting requirements 

fluctuate to a degree based on location/basin and type of water permit. Some diversions are metered 

and include municipal, industrial, temporary uses, some larger private irrigators, and some agricultural 

diversions. Most are required to report their beneficial use category, but rural domestic and stockwater 

uses are not. In some locations and for this category of water use, the SEO performs an estimate where 

actual water use data are not collected. Enhancing the number of data points that the SEO uses to 

collect data – either through SEO or USGS-owned stream gages – can only improve the state’s ability to 

track surface water use throughout the state. 

Groundwater – meters   

Like surface water streamgages, the State of Wyoming manages and maintains its own network of 

groundwater monitoring wells which are used in water availability estimates. Some groundwater use is 

tracked and stored by beneficial use category. These uses are tracked on a site specific basis, as well as 

by county and sometimes by aquifer designation. These data are available on a daily, monthly or annual 

basis. Some summary data related to appropriation are available for groundwater usage as well, but are 

                                                           
13

 Western State Water Council (2014). Western State Water Program Capabilities Assessment Survey & Report. 

Retrieved from WSWC’s website: http://www.westernstateswater.org/wp-content/uploads/2014/06/Western-State-

Water-Program-Capabilities-Assessment-Survey-Report-FINAL-June2014.pdf.  
14

 State of Wyoming State Engineer’s Office (2016). Water Resources Real Time Streamflow Data. Retrieved from 

SEO website: http://seoflow.wyo.gov/WDPortal.  
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not spatially formatted. Locations of source aquifers for groundwater use are tracked, as well as 

injection wells and special management areas. Groundwater allocation legal status and acres irrigated 

are tracked, but not the energy produced or fuel type within the industrial sector. Large water users are 

required to submit an annual report to the SEO on monthly withdrawals. Newer water rights are 

metered. For sectors/users that are not required to report, their uses are estimated on an as-needed 

basis. As with stream gages, enhancing groundwater data collection specifically tied to water use will 

greatly aid the state’s ability to monitor statewide water use. 

Research Needs 

 Analysis of groundwater and surface water interactions   

State Engineer Pat Tyrrell issued an order in 2013 that limits groundwater use in southeastern Wyoming 

while the area’s groundwater and surface water uses are re-appraised. In October 2016, the SEO will 

begin auditing compliance with the metering requirements of the order in response to concerns over 

increasing conflicts between surface water and groundwater resources in southeast Wyoming.  

The primary goal of the State Engineer’s order focuses on water use data acquisition to better 

understand the interaction between groundwater and surface water. While surface water is commonly 

hydraulically connected to ground water, the interactions are difficult to observe and measure. Effective 

land and water management requires a clear understanding of the linkages between groundwater and 

surface water as it applies to any given hydrologic setting. Utilizing WUDR funds to assist with 

researching groundwater and surface water interactions – either through data collection through stream 

gages or groundwater well meters, as well as enhanced data analysis or modeling -- would further 

enable better understanding of conjunctive water management for the state. 

Analysis of groundwater source by aquifer   

The 2007 Wyoming Statewide Framework Water Plan proposed a generalized aquifer classification 

system for the entire state based on the amounts of water a hydrogeologic unit has historically provided 

for beneficial use. Individual geologic units are assigned to one of seven categories by evaluation of their 

hydrogeologic characteristics. The updated individual WWDC River Basin Plans provide a greater level of 

hydrogeologic detail and analysis.15 However, SEO water right permit data do not include an aquifer 

designation for existing or new permits. Allocating WUDR resources to assigning aquifer designations to 

existing and new permits would assist with greater understanding of the groundwater source 

characteristics for water use data.  

Technology Improvements 

Geospatial Data 

The SEO uses SQL Server as its database management platform. It also uses Microsoft for their web 

server and online applications and contracts with an outside company to assist with the agency’s 

implementation of the “Aquarius” software (a data storage, retrieval and analysis program for stream 

gaging).  

                                                           
15
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The University of Wyoming uses Microsoft Access, Excel and Oracle to store some of the figures that are 

used in the Water Development Commission’s basin water planning. Its website applications are hosted 

using a Solaris (Unix-based) operating system and they use a mix of Java, Python, C, Fortran and Shell for 

programming applications. Most of SEO and WWDC water-related data are available to the public over 

each agency’s website. 

The Wyoming State Engineers Office (SEO) is considering building a GIS web portal that will utilize a GIS 

web and data server with data collection capabilities for its collection and reporting of water use data to 

support the USGS WUDR program as well as internal water use data collection and analysis. 

A GIS web portal would be an internal tool for the SEO to set up to administer and retain GIS water 

layers utilizing standardized water use GIS collection data.  This system would include the following 

components to support water use data improvement: 

 GIS Web portal integrated into the existing SEO server virtual environment; 

 GIS Web portal database configured to integrate with SEO’s GIS SDE main database;  

 GIS intermediate software for data conversion and integration between USGS data format and 

standards and SEO’s format; 

 GIS collector forms for tablets, laptops, and smart phones will be developed for integrated GIS 

remote data collection by hydrologists, support, and technical staff; 

 GIS field data collection of water rights pertinent to SEO’s mission including points of diversion, 

permitted irrigated acreage, actual irrigated acreage, ditch conveyances, water bodies 

(reservoirs and streams), crop type, and irrigation type to follow the needs of the Interstate 

Streams GIS standards and requirements, including the use of the USGS NHD layer; 

 GIS field data collection of water rights to support SEO’s surface water effort including points of 

diversion, facilities, reservoirs, irrigation, and non-irrigation layers. 

Field Data Collection   

Field mapping of intentionally irrigated acreage is a cornerstone to Wyoming’s compliance with the 

Modified North Platte Decree. In the past, SEO mapping technicians in Division One annually prepare 12 

books of detail sheets for use by three acreage inspectors during the irrigation season in Wyoming (April 

1 to September 30).  Each book contains approximately 100 detail sheets that contain polygons 

representing historic intentionally irrigated lands that an acreage inspector must inspect every irrigation 

season.   

In 2012, the SEO invested in the purchase of several licenses for ArcPad and mobile devices ArcPad (i.e.- 

a tablet or smart device) to assist Division One acreage inspectors with the ability to manipulate 

irrigated acreage polygons based on their irrigation inspection and directly input various attributes into 

ArcPad on their mobile device while in the field, thus eliminating several time consuming steps to 

geospatially convert the information. At the end of the irrigation season, all intentionally irrigated areas 

are already updated and do not need to be redrawn thereby improving the accuracy, efficiency, and 

ease of use of this important source of data to inform consumptive use accounting. 
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Using Division One as an example, the SEO could consider using WUDR funds to purchase ArcPad 

licenses and mobile devices for additional staff in Divisions Two, Three and Four to assist with improving 

the efficiency and accuracy of irrigated acreage data collection. 

Enhanced Remote Sensing Data 

Data provided by the Moderate Resolution Imaging Spectroradiometer (MODIS) instrument on the Terra 

and Aqua satellites operated by the National Aeronautics and Space Administration (NASA). The 

instrument package acquires aerial imagery data of the earth in 36 spectral bands, or groups of 

wavelengths. These aerial imagery data are used to enhance understanding of global dynamics and 

processes occurring on the land, ocean and lower atmosphere.16 Currently, MODIS data is used to 

explain drought impacts on vegetation.17  

Wyoming has been a leader in using remote sensing data relative to interstate compliance needs. In 

2006, the Wyoming State Engineer’s Office (SEO) initiated the Colorado River Compact Administration 

Program.  The overall purpose of this program is two-fold; 1) to ensure the State of Wyoming, State 

Engineer’s Office will be the leading authority on the allocation and use of water in the Colorado River 

Basin of Wyoming, and 2) to strengthen the State’s abilities to meet certain requirements outlined in the 

Colorado River and Upper Colorado River Basin Compacts.  Under the auspices of this program, 

Wyoming derived ET model and METRIC and Landsat 8 imagery to determine irrigation induced ET over 

various growing seasons in an effort to characterize total consumptive use in the Green River Basin.  

In addition to the remote sensing-based consumptive use work being conducted solely by the Wyoming 

State Engineer’s Office in the Green River Basin, there has been ongoing work by the four Upper 

Colorado River Basin States (Wyoming, Colorado, Utah and New Mexico) to develop standard 

consumptive use protocols. Wyoming is participating in an ongoing Consumptive Use Study that is 

sponsored by the Upper Colorado River Commission. The Consumptive Use Study is a project to review 

the consumptive use methodologies currently utilized by each state – including the protocol described 

above – and to evaluate the possibility of using remote sensing technologies to assess consumptive use 

across the entire Upper Colorado basin. 

In addition to consumptive use analysis used in the Green River Basin, MODIS imagery data also has a 

significant application for water supply forecasting for the rest of the state. It increases simple 

understanding of the “snow on the mountain” through enhanced imagery of snowpack estimates and 

more accurately forecast the annual water supply and availability for water use. By utilizing MODIS 

imagery data, the historic melting location of snow can be mapped and then reconstructed for modeling 

current years. Wyoming is currently funding two projects using MODIS data to develop real-time snow 
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27 | P a g e  
 

water equivalent estimations for the Upper North Platte River and Tongue River Basins based on 

historical SWE reconstructions to aid in improving water supply forecasts. 

Allocating WUDR funds to process and analyze data from remote sensing imagery would enable a better 

grasp of water supply and consumptive use. For example: when and where does snow melt first and last 

and how does that melt pattern correlate with observed river levels and SNOTEL sites in Wyoming? How 

can changes in water supply parameters in the state be changed to include simulating the observed 

year-to-year variations in precipitation, snowpack dynamics, and streamflow in the headwaters region 

of Wyoming? What is the total potential consumptive use in a given river basin, and how accurate is the 

current information used by the state for its Compact Administration efforts? 
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Possible Intrastate Collaboration/Co-Funding Opportunities 

Participation in WSWC’s WaDE 
Wyoming currently contributes water supply and water use data via the Western States Water Council’s 

Water Data Exchange (WaDE). WaDE seeks to provide better access to water allocation, supply and 

demand data that are maintained by state and other governmental agencies.  

Due to spatial, temporal, and methodological differences, member states are now tasked with the goal 

of addressing how to migrate state agency workflows to include more similar products.18 They are also 

looking at making recommendations on policies and procedures that will need to be put into place 

within their states to support this integrated water data effort. 

Based on the recent state capabilities report put forth by the Western States Water Council, the 

following water use data improvement recommendations have been outlined for consideration. 

Wyoming should consider complementary activities that support these efforts under the WUDR 

program: 

1. Expanding water withdrawal and water use reporting programs to include regions and 

sectors/beneficial use categories within the state that are not yet assessed or required to 

report. 

2. Implementing or expanding consumptive use and return flow estimation programs. 

3. Modifying or expanding the workflow processes states are already using for reviewing physical 

and legal water availability to basin-level and statewide scales, and seasonal/annual time 

intervals.  

4. More generally, encouraging review of the WaDE targeted data schema for possible inclusion in 

future program efforts. Encouraging the adoption of a standard spatial scale for the most 

common workflow products, such as physical water supply and availability analyses and 

summaries of water diversions, and also the adoption of a preferred timescale for reporting 

summary and detailed WaDE data – annually or monthly, using either a calendar or water year.  

5. Facilitating a state-by-state dialogue or repository for a glossary of terms relevant to legal 

processes behind the state’s management of water resources, as well as the physical and 

environmental reviews. 
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BARRIERS TO IMPLEMENTATION 

Differences in Water Use Accounting Methodology/Data Platforms 
For one, the USGS utilizes water withdrawals and diversion data to characterize water use. However, 

much of Wyoming’s water use accounting procedures accommodate consumptive use data collection 

and formatting methodology as opposed to collecting diversion data via water withdrawals. These 

differences in water use information result in variations among data formats and reported water use 

sectors. While some components of data compilation are comparable to each other and would be 

complementary to USGS Tier 2 and 3 data goals, Wyoming’s data improvement priorities will be 

primarily driven by the potential to enhance the state’s existing water use accounting methodology.  

Additional Constraints 
Along with the differences in methodologies as described, it is possible that additional resource 

investment outside the scope of this project would be required to achieve USGS Tier 2 and 3 data goals.  

For example, formatting water rights information specific to HUC8 and county boundaries would require 

sizeable time and funding resources because this information is not an existing requirement of the 

water rights permitting process in the state.  

As well, Wyoming is a sparsely populated rural state with many small diversions. Therefore, direct 

measurement of every small diversion permitted by the state is not currently required and significant 

resources would have to be employed in order to fully capture this information. Statistical methods can 

be utilized to estimate the consumptive use from small irrigation diversions fairly accurately. Similarly, 

estimates of water use may need to be made for some of the industrial uses of water in Wyoming where 

the companies may not want direct reports of water use due to proprietary or confidentiality needs of 

the industry.   
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APPENDIX A: WUDR DATA INVENTORY ASSESSMENT REPORT 
See enclosed PDF copy of document. 

 


