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On July 1, 2006 the State Engineer’s Office initiated a new program.  The program is entitled 
the “Colorado River Compact Administration Program” and is housed within the agency’s 
Interstate Streams Division.  The primary goal of the program is to develop, implement and 
operate a process to monitor the consumptive use of water in the Colorado River Basin of 
Wyoming.  The program is needed to address requirements outlined in the Colorado River 
and Upper Colorado River Basin Compacts, both of which Wyoming is signatory.  The 
mission of the program is simply to ensure the State of Wyoming is the leading authority on 
its water use in the Green River Basin.  The primary responsibility for the program rests with 
the Colorado River Coordinator who was hired on September 1, 2006.  Program oversight is 
performed by the Interstate Streams Administrator and, ultimately, by the State Engineer. 
 
The first and foremost objective for the program was the development and approval of the 
“Green River Basin Consumptive Use Determination Plan”.  This plan is envisioned to be the 
“road map” outlining the steps the State Engineer’s Office and the State of Wyoming should 
take to build and implement a comprehensive and efficient monitoring program in the Green 
River Basin.  This document is the initial version of that plan.  This plan is meant to be 
dynamic.  The document will be updated on a regular basis to note tasks completed, changes 
in direction of the program, status of ongoing work efforts and newly proposed tasks or 
program requirements. 
 
Please feel free to contact our office if you have any questions regarding this plan.  Questions 
should be directed to: 
 

Steve Wolff, Colorado River Coordinator 
Wyoming State Engineer’s Office 
Herschler Bldg., 4E 
Cheyenne, WY  82002 
swolff@seo.wyo.gov 
(307) 777-1942 

 

Pat Tyrrell, State Engineer     
 
 
 
 



 
 

January 2008  Page i 

COLORADO RIVER COMPACT ADMINSTRATION PROGRAM 
 

Consumptive Use Determination Plan 
 
 

EXECUTIVE SUMMARY 
 
 
In the spring of 2005, the Colorado River Basin was in the midst of the worst drought 
conditions in approximately one hundred years of recorded history.  Storage in Colorado 
River reservoirs had dropped from nearly full to near 50 percent of capacity.  Tensions were 
high among all water users and the basin states.  Many felt court battles over water were 
imminent. 
 
Driven, in part, by the uncertain situation in 2005, the Wyoming State Engineer’s Office 
submitted a budget request to initiate a multi-year effort to improve the agency’s water use 
data collection and analysis capabilities in the Green River Basin in Wyoming.  In that 
budget request, the SEO proposed a sustained and phased approach to address water 
measuring equipment needs and data acquisition, as well as analysis and compilation 
shortcomings.  Based on that request, the State Engineer was provided an initial 
appropriation of just under $600,000 (including one FTE) for the FY07-08 biennium to 
initiate this process. 
 
The initial objective for this program was to develop a plan and associated implementation 
budget to acquire the tools and subsequent data necessary to protect Wyoming’s 
apportionments as outlined in the Compacts, as well meet Compact requirements.  When 
originally outlined in 2005, time was of the essence.  At the end of 2007, the need for tools 
and data acquisition remains. 
 
In April 2007, water officials representing the seven Colorado River Basin States signed off 
and what has been termed the “Basin States’ Agreement” (Agreement).  The signing of the 
Agreement is a significant event in improving Colorado River water operations that reduces 
the threat of litigation among the Basin States over reservoir operations and water uses 
through 2025.  The Agreement reduces the risk of both equitable apportionment and 
interstate river litigation, as well as the risk of Wyoming water users having to curtail uses in 
pursuant to Compact administration provisions during the interim period through 2025.  In 
December 2007, the final agreement was approved by the Secretary of the Interior as part of 
the Bureau of Reclamation’s Colorado River Shortage Guidelines. 
 
This Consumptive Use Determination Plan for the Green River Basin of Wyoming has been 
developed and structured with the recognition for the absolute need for better information on 
water use in the basin.  However, it is also built upon the belief that the individual pieces of 
the framework to support the plan should be assembled with care to ensure the long-term 
durability and quality of data generated from the program.  The main components addressed 
within this plan include; 1) climate and hydrology, 2) diversion and consumptive use, 3) 
water rights attribution, 4) reservoir operation, 5) groundwater, 6) administration/decision 
support tools, and 7) outreach. 



 
 

January 2008  Page ii 

 
This plan is meant to be dynamic.  The document will be updated on a regular basis to note 
tasks completed, changes in direction of the program, status of ongoing work efforts and 
newly proposed tasks or program requirements. 
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COLORADO RIVER COMPACT ADMINSTRATION PROGRAM 
 

Consumptive Use Determination Plan 
 
 
I.  INTRODUCTION 
 
In 2005, the Wyoming State Engineer’s Office (SEO) submitted a budget request to initiate a 
multi-year effort to improve the agency’s water use data collection and analysis capabilities 
in the Green River Basin in Wyoming.  This capability is needed to comply with 
requirements outlined in the Colorado River Compact of 1922 and the Upper Colorado River 
Basin Compact of 1948, and to improve the overall management of Wyoming’s water 
resources.  In that budget request, the SEO proposed a sustained and phased approach to 
address water measuring equipment needs and data acquisition, as well as analysis and 
compilation shortcomings.  Based on the request, the State Engineer was provided an initial 
appropriation of just under $600,000 for the FY07-08 biennium to initiate this process.  The 
budget request included funds of nearly $200,000 for salary and support for one new 
position.  In addition, $400,000 was provided to hire contract support services. 
 
With the FY07-08 appropriation, the Wyoming State Engineer’s Office (SEO) initiated the 
Colorado River Compact Administration Program.  The newly funded position, termed the 
Colorado River Coordinator, was filled in September 2006.  The overall purpose of this new 
program is two-fold; 1) to provide the State of Wyoming, State Engineer’s Office, with the 
capability to annually and accurately estimate the quantity of water that is being 
consumptively used in the Colorado River Basin of Wyoming, and 2) to strengthen the 
State’s abilities to perform administrative requirements within Wyoming outlined in the two 
basin Compacts.  This information would be essential in the event it became necessary for 
the State Engineer to administer certain Compact requirements relative to the curtailment of 
water use.  The initial objective for this program was to develop a plan and associated 
implementation budget to acquire the tools and data necessary to protect Wyoming’s 
apportionments as outlined in the Compacts.  This document serves as the initial installation 
of the described plan and is termed the Green River Basin Consumptive Use Depletion Plan 
(CU Plan).  The development and implementation of this plan is the primary objective of the 
newly created Colorado River Compact Administration Program of the Wyoming State 
Engineer’s Office.  The program area (Figure 1) includes the Green River and Little Snake 
drainage basins within the State of Wyoming, which includes all or portions of Carbon, 
Fremont, Lincoln, Sweetwater, Sublette, Teton and Uinta counties.  The drainage area of the 
Colorado River Basin in Wyoming (inclusive of both the Green and Little Snake systems) 
covers roughly 17,000 square miles. 
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Figure 1.  Colorado River Compact Administration Program area, Green River 
Basin, Wyoming. 

 
 
Issues similar to those in the Green River basin have been studied for several years in the 
Platte River basin.  Those efforts provide a point of departure and of comparison for the 
program outlined here.  Because the Modified North Platte Decree required immediate and 
continuing annual analyses for compliance, the Platte basin program relied heavily on 
additional personnel and established procedures to meet most of the data 
collection/processing requirements.  Because Wyoming has historically been well within 
compliance criteria in the Green River basin and appears likely to remain so for the 
immediate future, there is opportunity to develop a rigorous foundation for future efforts and 
to evaluate long-term alternatives that may offer comparable or superior quality at 
substantially lower long-term costs. As will be presented below, the driving concept behind 
the Green River Basin CU Plan is to utilize “technology” tools (e.g. satellite imagery, remote 
sensing models, telemeterized instrumentation, development of “decision support systems”) 
to accomplish  the majority of data collection and analyses efforts.  The trade-off here is, 
since many of these tools are untested under Wyoming conditions, there will be a significant 
effort up front to ensure the data collected are robust and accurate. 
 
In addition to the development of the CU Plan that will provide the State Engineer’s Office 
the capability to annually estimate consumptive use (CU) of water in the project area, other 
major efforts initiated during FY07-08 under the auspices of the Colorado River Compact 
Administration Program include: 1) initiation of the mapping of water rights in the basin, 2) 
assessment of remote sensing technologies to estimate evapotranspiration from irrigated 
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lands, 3) ongoing coordination efforts with Wyoming Water Development Office (WWDO) 
staff for new and proposed studies in the Green River basin, and 4) coordination with 
municipal and industrial water users in the basin to establish consistent and accurate 
reporting of consumptive water uses. 
 
 
II.  BACKGROUND AND NEED 
 
In 1948, language was included in the Upper Colorado River Basin Compact to address the 
possibility that the Upper Colorado River Division States (Colorado, New Mexico, Utah and 
Wyoming) might be unable to meet the Colorado River Compact requirement not to deplete 
the Colorado River’s flow at Lee Ferry below 75 million acre-feet of water for any period of 
ten consecutive years (Article III(d) of the 1922 Colorado River Compact).  Article 4 of the 
1948 Compact specifies the governing principles for curtailment of use of water by the States 
of the Upper Division in the event this is necessary to maintain the required Lee Ferry flows.  
The curtailment by each State is to be proportionate to the CU of Upper Colorado River 
System water made by each State during the water year immediately preceding the year in 
which the curtailment becomes necessary. 
 
The Upper Colorado River Basin Commission (established pursuant to the 1948 Compact) is 
directed to determine the necessity for and the extent and timing of any curtailment of use by 
the Upper Division States to maintain the requisite river discharge at Lee Ferry in each running 
ten-year period.  Article 4 also specifies, “… in determining such relation the uses of water 
under rights perfected prior to November 24, 1922, shall be excluded.”  This necessitates that 
determinations of use of water take into account whether the water rights being exercised to 
bring about that CU have priority dates prior or subsequent to the date of the signing of the 
1922 Compact.  
 
The ability of the State Engineer to determine what the previous year’s CU of water was in 
the Green River Basin portion of Wyoming - and further, to segregate which uses occurred 
under pre-Compact rights and which did not - presents a considerable challenge.  Efforts to 
measure and compute consumptive water use on a near real-time basis will require additional 
measuring equipment, significantly greater data gathering, and considerable information 
compiling beyond the current capabilities of this agency.   
 
There does exist in Wyoming a fairly good research record of the ET and consumptive 
irrigation requirements of various crop types at select locales in the Green River Basin.  This 
work has been conducted by the University of Wyoming and spans most of the 1980s and 
1990s.  The WWDO’s Green River Basin Plan (States West Water Resources Corporation, 
2001) provides a good summary of much of this information.  This information will prove 
useful when calibrating and validating future basin-wide assessments. 
 
While the provisions of Article 4 of the 1948 Compact have not been called into use since the 
Compact went into effect, the past five years of ongoing extreme drought have significantly 
depleted system reservoir storage and in April 2005, led to Lake Powell storage being drawn 
down to only 33 percent of its actual capacity.  Lake Powell had not been this low since May 
1969 during the initial filling of the reservoir.  Lake Powell serves as an “insurance policy” 
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for the Upper Division States to assure their compliance with Article III (d)’s Lee Ferry 
discharge requirement.  The drought’s severity and duration has led to discussions among the 
Upper Colorado River Commissioners about the possibility of having to implement the 
provisions of Article 4.  As these discussions have occurred, it has been recognized that 
Wyoming is unable to do more than estimate – as opposed to quantifying – what our CU 
might have been during the last year in the Wyoming portion of the Colorado River Basin.   
 
For these reasons, in the fall 2004, the State Engineer initiated a study project and hired an 
engineering consultant to assist the agency with a review of the available administrative tools 
should administration of water rights (curtailment) ever be required due to insufficient water 
storage and flow being available to meet the Compact requirement regarding flow passing 
Lee Ferry.  In addition to any state-imposed regulation that may occur, this project was 
intended to formulate a plan whereby Wyoming water administrators can predictably 
undertake necessary additional steps to insure Compact compliance.  Following the 
development of a draft report and public meetings held to obtain public input, the 
consultant’s final report was provided to the agency on July 1, 2005.  The report’s 
recommendation section began by stating:  
 

“It is difficult to suggest how much time and money should be committed to 
prepare for an event that has never occurred and may never occur.  However, 
given the competition for water in the Colorado River Basin, Wyoming should 
be the leading authority on its water use in the Green River Basin.  It is not 
good business to rely on information developed by others in the event of a 
controversy or a valid call for curtailment of use under the Upper Colorado 
River Compact.” 

 
The report’s long-term recommendation was the following: 
 

“An annual comprehensive water use monitoring program addressing all 
categories of water use should be developed.  The Wyoming State Engineer’s 
Office may consider entering into a partnership with the Wyoming Water 
Development Commission to develop a system similar to Colorado’s 
“Colorado River Decision Support System (CRDSS).” 

 
By way of explanation, Colorado's Decision Support System (CDSS), which includes a 
model specific to the Colorado River Basin in Colorado (CRDSS), were developed to 
provide credible information on which to base informed decisions concerning management 
of Colorado's water resources.  The State of Colorado has been engaged in their model 
development and refinement process for approximately the last 15 years. Their initial steps 
included enhancing the quantity of streamflow data being collected and automating the 
collection of those data through a satellite data acquisition system.  Streamflow data are 
required for surface water modeling efforts and for use in estimating average, wet, and dry 
months for the “pattern fill” technique for filling diversion records used in CRDSS.  Historic 
and estimated streamflow data are then used in the development of baseflows for subsequent 
surface water modeling.  Wyoming needs to engage in similar initial steps at this time. 
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While the State of Colorado has offered to the Wyoming State Engineer’s Office the software 
code for the planning models, administrative tools and data management interfaces so that 
Wyoming could apply CRDSS, it is apparent that sufficient and adequate data to populate the 
database (“HydroBase” with historic, real-time, and administrative water resources data) are 
needed.  To be successful, Wyoming must act now to collect the data necessary to implement 
a program similar to Colorado’s in the future. 
 
Finally, although the language addressing curtailment has been around since the signing of 
the 1948 Upper Colorado River Basin Compact, no curtailment has ever occurred.  This 
situation has resulted in a significant gap in what most would agree is the intent of Compact 
relative to a curtailment, and the actual process to quantify and implement such a curtailment 
call.  Efforts to address this situation are only now being initiated.  The Engineering 
Advisory Committee of the Upper Basin Commission has begun to develop draft guidelines 
entitled “Principles for Administration of Consumptive Uses under the Upper Colorado River 
Basin Compact”.  Once completed and adopted by the Commission, the document should 
provide a much more focused concept and outline of specific data needs required for 
regulation under the Compact.  Such information is needed both for our own purposes in 
responding to future Committee guidelines as well as to inform Wyoming’s water users.  The 
approach outlined below will be developed and implemented in such a manner as to cover 
most all of the data requirements outlined by any forthcoming Commission directives. 
 
A sampling of some relevant questions on Compact requirements/interpretation: 
 

·  What is the priority date of water rights which will be affected by a curtailment call – 
1922 (Compact signing), 1929 (Boulder Canyon Project Act), 1944 (AZ ratified 
Compact)? 

·  How should reservoir evaporation be quantified and assigned to states for federal and 
non-federal projects? 

·  Can stored water be used as “replacement” water in the event of a curtailment call? 
·  What role does groundwater have under Compact terms? 
·  Under a curtailment call, is Wyoming responsible for delivering the requested volume 

of water to specific point (i.e. Wyoming border, Lake Powell, Lee Ferry), or simply 
curtail water use at the point of use? 

·  Can CBM discharge water be counted as repayment water?  Can CBM water (or other 
“imported” water) provided in years previous to a curtailment call be credited to a 
state? 

 
Relation to Statewide Stream Gaging Automation Plan 
 
The development and implementation of the Colorado River CU Plan is strongly related to 
another proposed agency initiative – the Statewide Stream Gaging Automation Plan.  To best 
explain the objectives of that effort, the narrative for the FY09-10 budget exception request is 
provided below. 
 

State Statutes charge the State Engineer and his staff with the oversight and 
administration of our valuable water resources.  A large component of the 
lands within the State and all of our citizens are associated with and reliant 
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upon these water resources.  It is the State Engineer’s Office (SEO) field staff 
who are tasked with accounting for Wyoming's water resources and 
distributing it to those entitled to its use based on statute and available supply.  
With public expectations increasing and with recent advances in technology 
field administration of our water resources is demanding more accurate and 
timely reporting and measurement of streamflow data, including diversion 
records so that more timely and educated decisions on the use of water can be 
made. 
 
The SEO staff work closely with the local and federal government agencies as 
well as multitudes of private businesses and individuals in the daily 
management of the states water resources.  To manage these resources we are 
currently collecting continuous flow data records at 159 stream gaging 
locations and 76 canal gaging locations across the state.  Of these 235 sites 
we are currently transmitting real-time data via satellite or similar technology 
on 65.  Of the remaining sites, the typical recording devices being used are 
antiquated 1950’s-era paper chart recorders which have reached the end of 
their useful and accurate lives.  At many locations there is no recording 
device at all.  The antiquated recorders require frequent maintenance visits to 
remote locations and the data they collect are generally not available for 
timely use as an administrative tool, and more often than not data are not 
available until after the irrigation season has long passed. 
 
With the reality of interstate lawsuits, negotiations and complex issues facing 
the SEO and our staff, it is increasingly critical that we have the most 
accurate and available real-time data to make daily water management 
decisions.  SEO has proven that the use of real-time data can equate to water 
savings, much higher level of efficiency in delivering water to the citizens of 
this state on time and in the right amounts, as well as a much more efficient 
use of time for a relatively small staff.  Use of real-time data also equates to a 
significant mileage and time savings for field staff because they make fewer 
trips into remote locations.  Experience with real-time internet-accessible 
information has proven effective and is appreciated by our water users.  It 
improves trust between water users and the SEO.  Additionally it serves as a 
disincentive to tamper with diversions under administrative regulation and 
allows SEO field staff to better coordinate releases of storage water for 
proper pick-up and delivery thereby reducing unintentional by-passes of 
water downstream.  Real time data also make it possible to see the influences 
of human activities or common precipitation events which may only affect 
specific portions of the river at any one time.  Once recognized, adjustments 
can be made to conserve precious storage water by adjusting release requests 
thereby taking full advantage of available natural flow volumes. 
 
As an example, the state has already invested in automating about 45 
diversion structures in the Bear River Basin in the 05-06 and 07-08 biennia.  
According to the Division Superintendent this automation work has had many 
positive results including, 
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·  Troubleshooting gage problems from the office avoiding some 

lengthy and possibly unnecessary trips to individual sites 
·  The ability to confirm diversion data on a real time basis 
·  The ability for users to view streamflow and their own diversions 

remotely 
·  Much improved response time when regulation is required 
·  Improved presence and efficiency at remote sites that do not have 

automation (because of time saved not visiting those sites that do) 
·  Positive user feedback regarding more efficient administration and 

data availability. 
 
Similar experiences are reported in Division III, where ten primary gaging 
stations were automated in the current biennium.  Since the 05-06 budget, 
about $180,000 has been invested in streamgaging and diversion automation.  
This money by all accounts has been well spent and shows what can be 
accomplished with a statewide program. 
 
We have received strong support for this proposal from the Office of 
Homeland Security who utilizes stream gage information to deal with flood 
issues throughout the state.  The Water Development Office has also 
expressed support for this project as they continually see the need for more 
accurate data when reviewing proposals and project concepts.  Additionally, 
the State Climatologist has indicated a desire for more complete stream 
gaging information in order to better understand the effects of drought as well 
as for better forecasting and data review. 
 
This request includes the necessary equipment to upgrade or construct 150 
primary stream gaging stations and 103 important canal gaging stations 
statewide with the exception of the Green and Snake River Basins which are 
covered under the exception request entitled the "Colorado Compact 
Administration Program", SEO priority No 5.  The SEO has already 
undertaken a project to determine what equipment is needed to upgrade each 
of the existing stations and what is needed for each of the proposed new 
installations.  A typical upgraded site may only require the data collection 
unit and satellite transmission equipment while a new site will typically 
include construction of a small shelter or equipment box, solar power system 
and the data collection and satellite transmission equipment.  This 
information has been compiled in database format and includes associated 
costs, adjusted for inflation using current GSA pricing indexes, and provides 
an accurate depiction of the associated cost projections for the upcoming 
biennium. 
 
Portable and backup gaging equipment is also needed by field staff to support 
this effort.  Included in this request are cost estimates associated with the 
design, installation and implementation of a satellite downlink to be housed in 
the Cheyenne Office of the State Engineer.  This installation will allow the 
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data handling and internet accessible data posting to ensure all collected data 
is accessible to the SEO staff and the public in one location. 
 
On a related topic, the 2007 Wyoming Legislature appropriated $434,000 to 
the State Climatologist’s Office to support increased instrumentation of soil 
moisture, evapotranspiration, high elevation snowpack and high elevation 
streamflow monitoring.  Those funds were approved based on some very 
specific needs identified by the State Climatologist to support his office’s work 
on long-term climate monitoring and prediction capabilities.  The funds 
requested in this exception request are needed for administration of water 
rights and requires instrumentation at locations very different than those 
areas addressed in the State Climatology program.  The State Climatologist 
has done a very good job of coordinating his efforts with the State Engineers 
Office to ensure the two efforts are complimentary and not duplicative. 
 
In addition to the one-time funds in this request, resources are required to 
operate a central repository and clearinghouse for the gaging station data.  
Existing SEO staff within the Support Services Division will be partially 
utilized to perform the daily activities of maintaining a data downlink facility 
and a web accessible clearinghouse in Cheyenne.  While these personnel 
currently have the general IT expertise to operate this proposed system; 
specialized professional services are needed for installation, start-up, 
training, and future field maintenance of equipment.  Also included in this 
request is funding for new stream flow data reduction software which will 
convert the automated data to reportable format using procedures more 
comparable those the USGS use.  Our current data reduction software is old 
DOS based software that is virtually unsupportable and not entirely 
compatable with USGS procedures (reflected in their criticisms when they 
review our current data annually). 

 
The total initial budget request for the Statewide Stream Gaging Automation Plan submitted 
to the State Engineer for review and consideration in the FY09-10 budget was nearly 1.7 
million dollars.  In his budget review comments, the Governor recommended funds be 
provided for the downlink system construction as well as to upgrade existing field sites, but 
to not fund any new sites until the system is operating.  The Governor’s recommended 
funding was for just over one million dollars. 
 
Obviously, the instrumentation and resulting data from the two programs (Statewide Stream 
Gaging and Colorado River Compact Administration) will provide complimentary benefits to 
one another if funded.  However, the two programs do have some different objectives, and 
hence instrumentation needs.  Careful coordination is continuing to ensure these efforts do 
compliment rather than duplicate one another. 
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III.  PROPOSED APPROACH 
 
This CU Plan for the Green River Basin of Wyoming has been developed and structured with 
recognition of the critical need for better information on water resources and use in the basin.  
The plan reflects the conviction that the individual pieces of its framework should be 
assembled with care to ensure the long-term durability and quality of data generated from the 
program.  The main components of the plan are: 1) climate and hydrology, 2) diversion and 
consumptive use, 3) water rights attribution, 4) reservoir operation, 5) groundwater, 6) 
administration/decision support tools, and 7) outreach. 
 
This plan is meant to be dynamic.  The document will be updated on a regular basis to note 
tasks completed, changes in direction of the program, status of ongoing work efforts and 
newly proposed tasks or program requirements.  Each component listed includes a narrative 
of its importance and some background information.  Detailed descriptions of the basin and 
relative information can be found in the Green River Basin Water Plan (States West Water 
Resources Corporation, 2001) and are not repeated here.  Also included under each 
component is a list of “recommendations”.  These recommendations range from general tasks 
to be undertaken by the Colorado River Coordinator as part of their annual responsibilities, to 
major efforts related to data collection/studies needed to achieve the CU determination issue 
at hand.  For major efforts, cost estimates and potential funding mechanisms are also 
included. 
 
Although all beneficial uses of water will be addressed within this program, the following 
facts help focus attention in certain areas:  
 

·  Greater than 80% of the water consumptively used in the basin is for crop production. 
·  Water rights with a priority date prior to signing of the Colorado River Compact (24 

November, 1922) are not subject to a curtailment call made under Compact terms.1 
·  The majority of agricultural water rights have priority dates prior to 24 November, 

1922. 
·  The majority of municipal and industrial water rights have priority dates after 24 

November, 1922. 
 

1 – As noted previously, the actual date when the Colorado River Compact became “effective” is under 
debate. 

 
Climate and Hydrology 
 
Climate is, of course, the driving force for both the supply of water and its consumption.  
High-quality data are needed at both “ends” of this process. 
 
To understand basin hydrology generally, the most important climate data are precipitation 
records for those areas that contribute to streamflow (e.g. mountain snowpack).  Additional 
SNOTEL sites would be extremely beneficial for water supply forecasting and hydrologic 
modeling in the basin.  Although beyond the jurisdiction of this agency, enhancement of the 
entire climate network in the basin should be supported. 
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The State Climatologist’s Office received $434,000 of funding in the FY07-08 supplemental 
budget process to enhance the ET, snowpack, streamflow and soil moisture monitoring 
network around the state.  This is one time funding and will be used to purchase and install 
instrumentation.  However, there is no guarantee of any additional funding to maintain and 
operate the stations over the long-term.  Since the need and utilization of climate data and 
related data, whether collected by this agency, the University of Wyoming or someone else, 
will extend to many entities, coordination between all interested parties is needed to ensure 
the long-term operation of this and other any developed networks. 
 
Plant ET is ultimately driven by atmospheric conditions.  Good climate instrumentation is of 
paramount importance in the development of high quality ET estimates for irrigated lands.  
Complex precipitation patterns, particularly in regards to summer thunderstorms, will always 
be problematic to ET estimation, but good local measurements in agriculturally significant 
areas will increase the accuracy of basin-wide seasonal estimates.  Similar variation issues 
apply to soil type/soil moisture.  Full-fledged agricultural weather stations are needed at 
representative locations in the basin on a permanent basis.  In addition to the standard suite of 
meteorological instruments, inclusion of heated precipitation gages to allow accurate 
measurement of over-winter precipitation, and of soil moisture probes to assess water 
accumulation and availability should be considered. 
 
Climate also affects crop ET through its impact on growth characteristics.  Dates of “green-
up” (or planting date) and of growth-inhibiting or killing frosts in the fall may be 
successfully modeled based on air temperature data.  Crop growth from start-of-season to 
full-cover may be expressed in terms of temperature-based growing-degree-days.  Soil 
temperature data are commonly collected in association with agricultural weather stations to 
provide additional crop growth information. 
 
The quality (locations, parameters, frequency, etc.) of climate data across the basin should be 
evaluated in the context of the CU of diverted water, with additional data collection 
established as necessary.  For example, to evaluate the difference between crop total ET and 
the CU of irrigation water accountable under the Compacts, we have a particular interest in 
precipitation patterns for the 3% of the basin that receives irrigation water. 
 
Beyond basic weather stations, equipment to measure energy and water flux in relation to 
crop evapotranspiration would provide valuable information in the refinement of climate-
based water-use models and in the calibration of remote sensing models.  Two main types of 
equipment fall into this category, eddy covariance and Bowen ratio.  This type of equipment 
is being evaluated for crop-water research in the Platte River basin and is currently being 
used by University of Wyoming researchers in non-agricultural settings in the Platte and 
Powder River basins.   
 
In terms of hydrology, the SEO is pursuing additional funding to develop a stream gaging 
network, as described above.  Instrumentation needs in the Green River Basin are included in 
both the Interstate Streams and Board of Control FY09-10 Exception Budget requests.  Gage 
sites recommended in the Statewide Stream Gaging Automation Plan tend to be focused in 
areas that regularly require administration due to water shortages.  Sites recommended in this 
CU Plan attempt to be more representative of water supply and irrigation practices in the 
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basin.  Certainly some sites are useful to both needs, however, great care has been taken to 
ensure there is no overlap/duplication between those two budget requests.  In total, 149 sites 
(stream, diversion and reservoirs) in the Green River basin are being included for new or 
upgraded instrumentation.  Any new funds for new instrumentation and associated data will 
go a long way in helping fill data gaps that currently exist.  Along with improved climate-
based forecasting of runoff, streamflow and diversion data are the key input data for 
development of hydrologic models for the basin. 
 
One necessary component of a watershed decision support system is that of a basin-wide 
hydrology model.  Although “data” are certainly the backbone of any DSS system, the 
usefulness becomes apparent only when tools or modules are developed to utilize and 
interpret the available data.  One of the primary modules which should be developed is that 
of a basin-wide hydrology model. 
 
RECOMMENDATION:  The Colorado River Coordinator shall continue to coordinate with 
State Climatologist’s Office on the development of a high-quality climate data 
instrumentation network in the Green River Basin. 
 
RECOMMENDATON:  At least one energy-flux measurement site should be installed in the 
basin.  For more information, see the recommendation under “Consumptive Use”. 
 
RECOMMENDATION:  Plan and contract for the installation and operation of five fully-
automated agricultural weather stations within the basin.  COST:  $79,695 (includes three 
years of operation).  Annual operation and maintenance costs are approximately $2,500 per 
station.  Funds are being requested as part of the FY09-10 Exception Budget Request. 
 
RECOMMENDATION:  The importance and usefulness of field staff knowledge and data 
collection efforts are often overlooked.  This typically occurs because there is no easy or 
efficient way to capture field notes and observation-based information in a centralized 
location, making it available to anyone.  Examples of potentially useful observation data 
include spot diversion measurements, regulation information, green-up or planting dates, 
harvest dates, changes in crop types, and other qualitative information on crop and irrigation 
management that may not be documented under an official process.  The SEO has a great 
opportunity at hand to rectify this while implementing the IT Initiative.  A concerted effort 
should be made during the IT effort to develop a standardized hydrographer’s database to 
capture and store routinely collected field information. 
 
RECOMMENDATION:  Working under the assumption there will be significant progress on 
the establishment of a telemeterized network of stream and diversion gages in the basin, the 
development of a basin-wide hydrology model should be considered.  To date, most 
discussions on this topic have focused on the use of StateMod.  This is the model the State of 
Colorado uses in the hydrology module of their DSS.  WIRSOS, a Wyoming developed 
model, has been developed for a portion of the mainstem Green River and would offer a 
good starting point in model development.  Based on recent discussions with the staff of the 
WWDO, it has been agreed that the WWDO will pursue the development of basin wide 
version of StateMod, and the SEO will focus our efforts on building a system to collect water 
supply and diversion data.  The data are needed to “drive” the hydrologic models.  COSTS:  
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The cost to develop a fully operational version of StateMod covering the entire Green River 
Basin of Wyoming is hard to estimate.  WWDO will begin assessing that issue in FY09-10.  
The type of model ultimately desired by SEO and WWDO is slightly different.  WWDO is 
looking for a “planning” model.  SEO needs an operational/accounting model.  The base 
model for each of these is essentially the same, and a fully developed StateMod model can be 
utilized to address all of these needs, but is dependent on available data.  Future 
refinement/enhancement of specific modeling needs will need to be considered and funded 
by the SEO. 
 
Diversions and Consumptive Use 
 
Accurate and detailed information on water supply, diversion and consumption has been a 
long-standing critical need for river and water resources management in the Green River 
basin.  Quantification of consumption is increasingly needed as water resources come under 
more and more stress by more and more users and interests and as water is transferred from 
agricultural needs to municipal, industrial and other uses.   
 
The Green River Basin Plan surveyed all irrigation diversions with permits of 10 cfs or more.  
For many of these, no diversion data were available.  Those with data commonly had only 
limited, spot measurements.  The SEO gaging initiative discussed above will address 
additional collection of both streamflow and diversion data. 
 
A special case for consideration is that of imported/exported water via transbasin diversions.  
Currently, there are four identified points of export and one known point of import.  The 
points of export are 1) City of Cheyenne (Little Snake to North Platte), 2) Ranger Ditch 
(Little Snake to North Platte), Continental Divide Ditch (Little Sandy to Sweetwater), and 4) 
Broadbent Ditch (Muddy Creek/Blacks Fork to Bear).  The only know import is on Pacific 
Creek (tributary to the Little Sandy) where water is brought in from the Sweetwater drainage 
to provide water to Pacific Creek #1 and #2 Reservoirs.  The City of Cheyenne and 
Broadbent diversions are currently gaged.  Requirements to gage all import/exports should be 
put in place. 
 
From the limited available diversion data, the Green River Basin Plan developed estimates of 
the number of days of irrigation for various areas, then assumed full crop theoretical ET 
demands were met for those periods.  Correlation of METRIC (remote sensing) ET data with 
irrigation day counts may provide validation or direction for adjustment of this approach, but 
more and better diversion data are needed in any case.  Any data are better than no data, but 
attention should be paid to the basin-wide applicability of diversion data collected from 
stations (past or future) selected by other priorities (e.g. size, controversy, etc.). 
 
The natural and administrative limits on the availability of irrigation water indicate actual 
crop ET levels will be less, often substantially less, than the theoretical maxima.  Even with 
an abundant water supply, the economics of irrigation indicate diminishing returns as one 
approaches application of a complete and uniform water supply.  In addition, the question 
exists as to how to account for subirrigated areas and irrigation-induced wetlands.  Although 
subirrigated lands may be utilized by landowners as pasture land or to cut hay grass, in many 
areas there may be no net change in ET compared to what occurred under a native scenario.  
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The Green River Basin Plan estimated 11% of all irrigated areas were subirrigated.  In 
contrast, some wetland areas may be the result of man’s activities, but may represent CU that 
is impractical to regulate.  A discussion and decision on how to account for this use is 
needed. 
 
The SEO currently has a project underway with the University of Wyoming to assess the 
applicability of using remote sensing tools to develop basin wide estimates of ET from 
irrigated lands.  The benefit of such a tool, if successful, is that the level of instrumentation 
and additional field personnel needed to generate basin-wide CU values are greatly reduced.  
Such technology has been applied successfully in other areas of the western United States.  
Primary efforts to date have focused on selecting a specific surface energy balance model, 
securing real-time climate and land data, identifying appropriate LandSat images, and 
planning for model cross-validation.  Results from the initial image processing should be 
available in the late fall 2007.  The establishment of the flux station recommended above is 
intended to support remote sensing approaches.  Possibilities for future application of 
remote-sensing assessments of crop CU include: 
 

·  Combined with precipitation accounting, acreage mapping, and water-rights 
attribution work, and with continuing imagery availability, we might be able to apply 
basin-wide remote-sensing for any future year of interest. 

 
·  If calibration with flux stations proves successful, we might extend the study to other, 

select years (and to the full basin) to calibrate a CU model primarily based on climate 
and streamflow data (e.g. develop crop coefficient (Kc) datasets for various water-
supply conditions which could be applied to data from permanent climate stations). 

 
·  If unsuccessful in providing quantitative accuracy, the study could still provide useful 

guidance on inter-field and inter-area variations that might be tied to identifiable 
parameters like water-right priority, soils, etc. and might bracket the effective 
irrigation season (days of irrigation) on various drainages.   

 
Quantification of water use by the non-agricultural major water users in the basin (municipal 
and industrial (M&I)) is more readily obtained by direct measurement of water diverted, and 
either estimation or measurement of return flows.  Currently, cities and industrial water users 
are required to measure and annually report to the SEO their water diversions.  In reality, 
recording and reporting is highly variable and needs to be improved.  In addition to working 
on reporting requirements, it is important to educate M&I water users on Compact related 
issues and particular the potential impact of a “curtailment”.  Based on priority dates of water 
right permits, M&I rights would be hardest hit by any curtailment call if active uses had to be 
restricted by the State Engineer.  In many cases, M&I users would need to identify and work 
with agricultural water right holders to obtain temporary transfers to maintain their ability to 
divert and consume water.  Such discussions (and potential agreements) should occur long 
before any curtailment may occur.  This is an important component of the “outreach” effort 
discussed below. 
 
RECOMMENDATION:  The Colorado River Coordinator should continue to work with the 
Division I & IV Superintendents and their staffs in the coordination and installation of water 
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supply and diversion instrumentation.  Instrumentation needs identified for this program and 
for  the Statewide Telemetry Initiative have been coordinated and prioritization of sites 
where diversion or streamflow instrumentation/data are needed has already been initiated.  
This request is to instrument up to 100 sites in the basin.  COST:  The total request is for 
$434,260.  $384,260 is for the purchase of instrumentation and $50,000 is for contracted 
support for installation costs.  This request should be made as part of the FY09-10 exception 
budget request.  A tentative list of sites identified for instrumentation is included in the 
SEO’s FY09-10 exception budget request. 
 
RECOMMENDATION:  Remote sensing technologies may provide the best option for 
obtaining quick and accurate basin-wide estimates of ET from irrigated lands.  However, the 
process and model calibration efforts need to be in-place with a high degree of confidence.  
Current research efforts with the University of Wyoming GISC should continue.  Specific 
needs in the upcoming biennium include; 1) refining image processing and model calibration, 
2) expanding the geographic scope of the ongoing work to include the Little Snake River 
basin, 3) in coordination with the Water Rights Mapping and Attributing project work, 
assigning ET values to individual fields, and 4) assessing long-term data needs and 
availability.  COST:  The estimated cost to complete the remote sensing work is $160,000  
These funds are planned to come from the $400,000 of support funding in the Colorado 
Compact Administration Program portion of the Interstate Streams Division FY09-10 
standard budget request. 
 
RECOMMENDATION:  Currently, the State Climatologist is planning on purchasing and 
installing one ET flux station in the basin in 2008.  This effort is utilizing funds provided by 
the Wyoming Legislature in the FY07-08 supplemental budget.  Discussions are ongoing to 
ensure coordination, data sharing and long-term maintenance needs.  COST:  No cost to SEO 
for installation of the station.  However, if we want the station to continue operation over the 
long-term, some funding for maintenance and operation will no doubt be necessary.  Given 
the importance of the data collected from this site to the calibration/validation of the remote 
sensing models, it is recommended that up to $40,000 be budgeted to help support the State 
Climatologist Office in the maintenance and operation of the flux station and potentially 
other climate-related stations (i.e. new SNOTEL) installed in the Green River basin.  The ET 
station is scheduled for installation in 2008.  These funds are planned to come from the 
$400,000 of support funding in the Colorado Compact Administration Program portion of the 
Interstate Streams Division FY09-10 standard budget request. 
 
RECOMMENDATION:  Outreach efforts with M&I water users need to continue by the 
Colorado River Coordinator.  Plans are to meet with all major M&I users, tour their facilities 
to get an understanding of their water use/management operations and discuss Compact 
related issues.  The overall goal will be to assure there is accurate and reliable accounting of 
water diversion and consumption, and that such information is annually reported to the SEO. 
 
Water Rights Attribution  
 
The River Basin Plan for the Green River completed by the Water Development Commission 
in 2001 made an initial effort at mapping irrigated lands in the basin.  Due to sensitivities at 
the beginning of the Water Planning process, it was determined to aggregate contiguous areas 
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of irrigation and attribute the various water permits associated with those irrigated lands.  
However, without knowing the specific lands served by individual water rights, it is 
impossible to do meaningful water modeling as a function of water-right priorities, which are 
the foundation of Wyoming water administration and an explicit component of the Colorado 
River Compacts.  Investing in the mapping of irrigated rights in the Green River will fit 
nicely with the Information Technology Initiative also being undertaken by the State 
Engineer's Office.  Irrigation in the Green River basin is dominated by thousands of small 
diversions that serve relatively small acreages.  Unlike the lower North Platte or Bighorn 
River basins where a majority of the irrigation is served by a fairly small number of very 
large diversions, irrigated lands in the Green River basin are largely served by individual 
ditches, not canal companies or irrigation district facilities (although some of these exist).  
The number of individual rights to be mapped and attributed is nearing 5,000.  This effort , 
when completed, will provide significantly more information than we currently have about 
irrigated agriculture in the basin. 
 
The need for a good overall understanding of the number, type and land coverage of water 
rights in the basin was recognized as a high priority item at the inception of this program.  
$300,000 was included in the FY07-08 exception request to begin this effort.  With 
additional financial support from the Attorney General’s Office, this task was implemented 
in July 2007 under a contract with Leonard Rice Engineers, Inc.  This project, termed Water 
Rights Mapping & Attributing – Phase I, has a target completion date of January 2009. 
 
Although irrigation rights attributed in Phase I certainly make up the majority of water rights 
in the basin (both in terms of number of permits and water used), it is critically important to 
develop a complete and accurate accounting of the non-irrigation rights as well.  Any 
potential regulation imposed under the Colorado River and/or Upper Colorado Basin 
Compacts will directly impact only those water rights with priority dates post-compact.  
Many post-compact water rights are non-irrigation rights. 
 
RECOMMENDATION:  Upon satisfactory completion of Phase I of the Water Rights 
Mapping Project, contract for Phase II of the project.  The effort will be to incorporate the 
non-irrigation water rights (i.e. municipal, industrial) into the database developed in Phase I.  
To ensure the cost-effective application of state funds, this effort needs to coordinate closely 
with the efforts being made by the Water Development Office with their current project to 
update the Green River Basin Plan.  COST:  Based on non-binding cost estimates provided 
by the consultants who responded to the RFP for Phase I, it is estimated this effort will cost 
about $100,000.  The funds for this are planned to come from the $400,000 of support 
funding in the Colorado Compact Administration Program portion of the Interstate Streams 
Division FY09-10 standard budget request. 
 
Reservoir Operation/Storage Water 
 
The Green River Basin Plan identified 27 water storage reservoirs in the basin.  These range 
in size from 3.8 million acre-feet (Flaming Gorge Reservoir; though the dam is in Utah) to 
107 acre-feet (Pacific Reservoir #1).  In addition to the reservoir listing, the Green River Plan 
provides general inventory information for each reservoir  and structure.  Very few of these 
reservoirs have any instrumentation related to operation (storage, inflows, outflows, etc.).  
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An assessment and discussion of federal reservoir operation under a curtailment must include 
the Bureau of Reclamation. 
 
In discussing reservoir storage and operation relative to a curtailment, Purcell Consulting 
(2005) reported: 
 

Reservoirs with storage water rights senior to November 24, 1922 will not be 
affected by basin-wide water rights administration.  Further, if the 
requirements of a request for curtailment can be met by regulating water 
rights junior to November 24, 1922, any storage water accumulated under 
water rights senior to the controlling priority date will not be affected.  In 
addition, any storage water carried over from the year previous to the year of 
the water right administration should not be affected.  Storage water could be 
obtained by junior water users with regulated water rights through “willing 
buyer/willing seller” relationships using temporary water use agreements. 
 
If it becomes necessary to regulate reservoirs and require the reservoirs to 
bypass inflow to meet the requirements of a curtailment, the amount of water 
bypassed could be considered a curtailment of use.  Due to the amount of 
water involved, this may result in substantially less required regulation of 
other uses with water rights senior to the regulated reservoirs. 
 
The possibility of storage water in Fontenelle Reservoir serving as an interim 
supply during water rights administration was reviewed.  The dam and 
reservoir are owned and operated by the USBR.  The State of Wyoming 
acquired contracts in 1962 and 1974 to purchase a total of 120,000 acre feet 
of water per year from the reservoir.  The Wyoming Water Development 
Commission, acting on behalf of the State of Wyoming, has been marketing 
the state’s entitlements in Fontenelle Reservoir.  Presently, there is one long-
term contract for the purchase of 35,000 acre-feet per year from the state’s 
entitlements.  There are three outstanding readiness-to-serve contracts, 
reserving 11,550 acre feet of water per year, which have not been exercised.  
Therefore, unallocated storage water under the state’s contract entitlements is 
available for purchase. 
 
The water rights for Fontenelle Reservoir are relatively junior with priority 
dates of 1955 and 1962.  The USBR may be restricted from storing water if 
there is basin-wide water rights administration to serve a request for 
curtailment of use under the Compact.  Review of the state’s contracts with 
the United States indicates that the USBR may only be obligated to ensure 
that there is a reliable water supply for the water obligated by the State 
through exercised contracts.  The existing operation appears to only be 
carrying over enough water to meet the demands of the state’s only long-term 
contract for 35,000 acre-feet per year.  This would indicate that the historic 
operations of Fontenelle Reservoir do not consistently carry over enough 
storage water to assist water users in years of a curtailment.  If the operations 
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were changed, additional carry over storage could be acquired through 
temporary use agreements to assist in mitigating the effects of curtailments. 

 
RECOMMENDATION:  Colorado River Coordinator should work with Division I and IV 
field staff to review and evaluate all reservoirs in the basin as to the need to install 
instrumentation to document operation.  Coordinate efforts with reservoir owners. 
 
RECOMMENDATION:  A portion of this issue should be addressed within the “Principles” 
document being prepared by the Engineering Advisory Committee of the UCRBC 
Commission.  In addition to such basin-wide interactions, additional discussions between the 
State Engineer, Water Development Office and Bureau of Reclamation should occur to 
clarify role of stored water and storage capabilities in federal facilities in Wyoming (i.e. 
Fontenelle) in the event of curtailment. 
 
Groundwater 
 
The role of groundwater within the Colorado River compacts is similar to many other basin 
compacts – undefined.  In addition, since groundwater use is very limited, there exists a 
tremendous data gap relative to groundwater information within the Green River basin of 
Wyoming.  This issue is currently being addressed with a study funded by the WWDO and 
being conducted by the Wyoming State Geological Survey and the U.S. Geological Survey.  
The study is not designed to collect any additional data, but rather compile, summarize and 
analyze the existing data set.  That study should be completed in early 2009 and will 
certainly provide useful information to this program. 
 
Initial review of the SEO groundwater permits electronic database, correlated with the 
geology and stream network, produces the following summary: 
 

·  Of 11,000 total groundwater permits, 1,485 (14 percent) list permit yields of 25 gpm 
or more.  1,004 of the 1,485 have permit-listed yields = 25 gpm (i.e. only 481 exceed 
25 gpm). 

 
·  The Green River Basin Plan estimated total groundwater “use” (i.e. diversion, not net 

CU) as “between 5,300 and 7,200 acre feet per year for all uses”, a portion of which 
occurs in the Great Divide Basin, outside the Green River Basin. 

 
·  Of the 1,485 wells, only 38 have pre-1922 priorities; 955 (64 percent) are within 1 

mile of a perennial stream.  There’s nothing special about 1 mile, but this summary 
suggests the majority of wells are candidates for curtailment administration or at least 
need evaluation for hydrologic connection to surface streams. 

 
Although not explicit in the Compacts, in the absence of hydrological connection to streams 
tributary to the key flow at Lee Ferry, presumably, groundwater CU is exempt from Compact 
consideration.  Given the relatively small CU involved, neither basin-wide mapping of areas 
failing hydrological connection criteria (e.g. the North Platte’s “green” areas), nor detailed 
analysis of individual wells, appears warranted.  Adoption of a “connection” criteria - e.g. the 
North Platte’s 28% in 40 years – and cursory application in specific areas of groundwater 
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development should fairly quickly define the subset of groundwater wells that are 
meaningfully accountable under the Compacts. 
 
Similarly, there does not currently appear to be need for area-wide groundwater modeling 
(e.g. Nebraska’s COHYST; Colorado’s implementation of MODFLOW in its DSS) to track 
groundwater relationships in Wyoming’s Green River Basin.  It will likely be more cost 
effective to develop unit response functions for specific wells of interest. 
 
Although the numbers will likely be relatively small, Wyoming may wish to assess discharge 
from “non-connected” wells as a “credit” against CU elsewhere.  For example, CBM, other 
“industrial”, and some municipal use may generate return flows in excess of stream 
depletions.   
 
Wells in the Great Divide Basin are very likely not “connected” at any meaningful level, but 
those near the topographic divide may merit an initial assessment in recognition that the 
groundwater divides and topographic divides are not always coincident. 
 
The practical administration of groundwater rights in the event CU curtailment becomes 
necessary should be evaluated.  As noted above, the great majority of groundwater rights 
have post-1922 priorities.  However, hydrological connection characteristics may preclude 
useful short-term benefit from regulation of many wells, and most wells (by permit count) 
are for small, domestic and stock use that could be practically and equitably quite difficult to 
regulate. 
 
Significant sources of “non-connected” groundwater offer the potential for streamflow 
augmentation in times of curtailment requirements.  Whether such sources exist, and whether 
it is economically practical to develop such sources for what may be only occasional use, 
may merit reconnaissance-level evaluation. 
 
Similarly, there may be opportunities to “bank” unused portions of Wyoming’s Compact 
entitlement in groundwater storage projects, if it is determined that Compact accounting 
procedures could accommodate multi-year components.  Based on previous studies, 
possibilities for this appear slim, but the concept may be worthy of cursory evaluation at an 
appropriate time.  
 
The Wyoming Water Development Office recently contracted with the Wyoming State 
Geological Survey to assess groundwater information in the Green River Basin as part of 
WWDO ongoing efforts to update the Green River Basin Water Plan.  The groundwater 
project is scoped to include assessment of surface-water impacts and unused aquifer 
potential, but it is unclear how far that project will carry these analyses with respect to 
Compact issues.  A small budget is recommended below to provide Compact-targeted 
groundwater analyses, but any work done under that budget would be carefully coordinated 
with the WWDO project to ensure no duplication of effort. 
 
The groundwater component of this plan offers two areas for consideration.  First, there is a 
need to coordinate with the efforts being conducted by the Water Development Office to 
review work products and recognize and interpret information that will be beneficial to this 
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program.  Second, there may also be a need to assess the legal and/or policy issues related the 
role of groundwater as governed under the Compacts. 
 
RECOMMENDATION:  Funds should be available to hire experts as needed to address the 
technical and policy issues described above.  Currently, a consulting geohydrologist is under 
contract to help with technical issues.  That contract runs through 2008.  COST:  Funds are 
identified in the standard budget request for the Colorado River Compact Program to retain 
experts as needed.  Any needed services to support this recommendation would come from 
those funds. 
 
Administration/Decision Support Tools 
 
The ultimate goal of any action taken under the auspices of this CU Plan and the overall 
Colorado River Compact Administration Program is to have a clearly defined and defensible 
approach to the implementation and administration of a Commission-initiated curtailment.  
With that in mind, there are three areas, exclusive of the data needs defined above, which 
warrant further discussion. 
 
First, there are the numerous questions on “how” exactly the Commission might make and 
oversee a curtailment.  As previously mentioned, although the language addressing 
curtailment has been around since the signing of the 1948 Upper Colorado River Basin 
Compact, no curtailment has ever occurred.  This situation has resulted in a significant gap in 
what most would agree is the intent of the Compact relative to a curtailment, and the actual 
processes needed to quantify and implement such a curtailment call.  A concerted effort 
involving all the upper basin states and lead by the Commission to complete and sign-off on 
the “Principles for Administration of CUs under the Upper Colorado River Basin Compact” 
is needed. 
 
Second, although the Commission will have the lead role in defining the timing and quantity 
of any curtailment, the actual implementation will be left up to the individual states 
(presumably in accordance with each state’s water law).  There will no doubt be questions 
and issues which arise that will necessitate a review and/or ruling by the Commission and the 
State Engineer.  Although it would be impossible to foresee all issues which may arise, it 
would be beneficial for water users and SEO staff to have thought about and had the 
opportunity to develop potential procedural approaches to various levels of curtailment.  One 
broad issue has to do with the point at which any curtailment would be measured.  
Specifically, is curtailment measured at the point of use sufficient, or will states be required 
to track curtailment volumes to some downstream point, accounting for conveyance losses all 
the way?  Another issue to address is the use of water transfers during a curtailment.  For 
example, under the assumption that municipalities or industries may be the hardest hit by a 
curtailment, an appropriate solution may be for those entities to arrange for temporary water 
transfers/leases of water from agricultural water right holders.  It would be beneficial to have 
such agreements between entities worked out in advance of a curtailment.  The SEO could 
certainly help facilitate this effort.   
 
Finally, to more readily process and synthesize all the data we hope to generate as we 
implement this CU Plan, it would be very beneficial to develop some type of “decision 
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support system” (DSS) to support the entire effort.  In 1992, the State of Colorado initiated a 
program to develop such a tool for each of their major river basins.  The Colorado River 
Basin was the first to be completed, in 1998.  Colorado is the only state to have such a 
powerful tool (actually many tools which have been seamlessly integrated, see Figure 2), and 
certainly puts Colorado in the forefront of water management both relative to in-state and 
interstate needs.   
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Figure 2.  Conceptual diagram of Colorado’s Decision Support System (from 
Colorado Water Conservation Board). 

 
The development of such a tool is obviously expensive and takes considerable time and 
effort.  At this point, it has not been decided if the State of Wyoming will need or want to 
develop a full-scale DSS for use in the Colorado River Basin.  However, to ensure the best of 
use of current resources and to avoid possible backtracking, each underlying component this 
proposed CU Plan addresses does so with the structure and function to allow that component 
to feed into a DSS if needed at a later date. 
 
RECOMMENDATION:  Encourage the Upper Colorado River Basin Commission to pursue 
the development and acceptance of the “Principles for Administration of Consumptive Uses 
under the Upper Colorado River Basin Compact” document. 
 
RECOMMENDATION:  Work with the State Engineer and Division’s I and IV 
Superintendent’s to begin to outline issues and solutions which may occur under a 
curtailment process.  The Water Development Office and Bureau of Reclamation should also 
be involved. 
 
RECOMMENDATION:  The Colorado River Coordinator needs to become familiar with the 
data needs and other issues related to the development of a “decision support system”.  
Communication with State of Colorado DSS personnel has been welcomed and should be 
actively pursued.  As the primary source of water development funding in Wyoming, the 
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WWDO has obvious interest in development of DSS-type tools in support of their River 
Basin Planning program.  The SEO’s Green River work in this regard should be closely 
coordinated with WWDO initiatives.  
 
RECOMMENDATION:  Though outlined further under the “Outreach” component of this 
plan, there is need for the Colorado River Coordinator and other members of the SEO staff to 
recognize the importance of ongoing outreach efforts to work with water users in the basin. 
 
Outreach 
 
As is well known, discussions about “water” can bring a myriad of responses from citizens of 
Wyoming, and in particular from those who put water to beneficial uses as a daily part of 
their lives.  As work is undertaken as outlined in the CU Plan and discussions occur on the 
possible curtailment of water uses in the basin, there will be a keen awareness of this 
program by water users in the basin.  One key component of this program is for its 
development and implementation to occur in a very open manner, with the public provided 
the opportunity to see the tasks and results as they progress.  In short, outreach efforts may 
very well define the success or failure this program. 
 
The need for a very open and transparent program can be highlighted with the ongoing Water 
Rights Mapping project.  In the past, any proposed mapping of individual water rights has 
been meet with great resistance from many water right holders.  Now that we are moving 
forward with this activity, we must be able to openly and continually provide landowners 
access to the results of the project work, and to demonstrate that such information will only 
provide benefits to the water users in the basin. 
 
Fortunately, the Green River Water Planning process led by the Water Development Office 
and associated Basin Advisory Group (BAG) meetings will provide a good opportunity to 
insure those interested in water issues in the basin remain updated on the development and 
implementation of the CU Plan and related efforts.  In addition to the BAG meetings, it is 
important for the Colorado River Coordinator to meet with municipal and industrial water 
users to explain the need for accurate and regular reporting of water use and readily answer 
questions.  Some of this interaction has already begun, but much more is needed in the 
future.  Making contacts with water users in the basin will be a high priority in the coming 
year. 
 
 
IV.  DE MINIMUS AND LOW PRIORITY ISSUES 
 
There are undoubtedly many water uses in the basin which are of such small quantities 
and/or utilize sources other than compact-regulated waters, that they would be unregulated 
by the State Engineer in the event of a curtailment.  This could include such things as: 
 

·  Storage/evaporation in stock ponds 
·  Livestock use 
·  Groundwater wells for single-dwelling domestic use 
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·  Groundwater wells in aquifers documented to not have an hydrological connection to 
a surface tributary 

 
Several of these uses were addressed in the groundwater section, with similar conclusions.  
However, these cannot be completely ignored.  First, there needs to be some decision made 
as to what will or won’t be considered as de minimus or non-depletive.  Ultimately, that will 
be up to the Upper Colorado River Basin Compact Commission and the Wyoming State 
Engineer.  Second, it would be beneficial to consider a one-time accounting of all such water 
uses in the basin to assure the State does have the data necessary to enter into any potential 
discussions with other basin states. 
 
 
V.  FUTURE DIRECTION 
 
As described in the FY07-08 budget request, the development and implementation of the CU 
Plan for the Green River Basin will be a sustained and phased approach.  Updated versions of 
this CU Plan will provide information on tasks completed, changes in direction of the project, 
status of ongoing work efforts, proposed future program needs and associated budget needs. 
 
Many factors will determine the need for exception budget requests beyond the FY09-10 
request outlined above.  Results of the ongoing and currently proposed tasks will certainly 
help define the best way to proceed, and help determine if the ultimate goal should be a fully 
developed “decision support system” (DSS).  Given that such a system could provide 
benefits to all water users in the State, the SEO and WWDO have been closely coordinating 
efforts on the development of a DSS, with the WWDO proposing a feasibility study of DSS 
development in Wyoming in the coming year. 
 
The best “model” we have to look at time-frames and overall costs to develop a DSS is from 
the State of Colorado.  In recent discussions with Colorado DSS staff, they indicated it took 
approximately five years and five million dollars to develop a DSS for the Colorado River 
Basin of Colorado.  It took a very similar effort (time and money) in the Rio Grande Basin.  
However, their current efforts in the South Platte Basin are expected to take at least five 
years and cost nearly ten million dollars.  The increased costs in the South Platte are due 
primarily to the importance of groundwater in the basin.  Acquiring the needed data sets and 
added modeling efforts to include groundwater as a major component in the DSS framework 
account for the majority of the increased costs.  Currently, groundwater does not play a major 
role in the Green River Basin of Wyoming. 
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FY09-10 Budget Summary 
 
Shown below is a summary of the FY09-10 budget request for the continued development 
and implementation of the Green River Basin CU Plan. 
 

Budget 
Type/Priority  Description  Amount  
Standard Water Rights Attribution - Phase II $ 100,000  
Standard Consulting Expertise Contracts $ 100,000  
Standard Remote Sensing Refinement $ 200,000  
 Standard Request Subtotal $ 400,000 
   
Exception - 1 Five agricultural climate stations $   79,695  
Exception - 2 Instrumentation (streams, diversions, 

reservoirs) 
$ 434,260  

 Exception Request Subtotal $ 513,955 
Total FY09-10 Consumptive Use Plan Budget Request $  913,955 
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