
































EXHIBIT A 
 
INTRODUCTION AND BACKGROUND 
 
Physical research supported by PWSD and CWCB (2007-2010) has evaluated water conserving 
cropping practices including limited irrigation and rotational cropping with a variety of crops and 
crop rotations (corn, wheat, sugarbeet, soybean, sunflower, canola).  The research was conducted 
at the Lower South Platte Irrigation Research and Demonstration project in Iliff, CO and results 
show as much as 40% reduction in consumptive use compared to fully-irrigated continuous corn. 
The CWCB-funded research has led to additional supportive work by CSU and USDA-ARS 
scientists, showing that viable cropping practices reduce consumptive use while avoiding dry-up 
of irrigated land are attractive alternatives.  However, rotational fallow or permanent dry-up are 
more frequently adopted because they are simpler to administer and enforce in a change of use 
case. Thus, legal and administrative hurdles stand as major obstacles to adoption of alternative 
water-conserving practices. This proposal will develop a practical means of calculating and 
verifying consumptive water use and of addressing return flow concerns and will therefore bring 
limited irrigation and alternative crop rotation into the feasible set of water saving options. The 
previous CWCB-funded research also evaluated the role of deficit irrigation in farm level 
economics, the willingness of farmers to participate in alternative water sharing arrangements, 
and the contribution that irrigated agriculture makes to the economic vitality of rural 
communities. The next major step forward is development of a detailed, specific and 
sophisticated water sharing program that addresses the following:  how much water can be 
released as a result of adopting alternative water saving practices, how much must farmers be 
paid to participate in the program, what is the cost of this water to the municipal leaser, and how 
will the alternative transfers impact local businesses and the environment relative to permanent 
fallowing that follows a ‘buy and dry’ transfer.  This project will address these questions through 
development of a model water transfer institution based on a case study water organization 
participant.  In addition, the case study will evaluate potential third party impacts. 
 
SPECIFIC PROJECT TASKS 
 

1. Develop a practical means of calculating and verifying consumptive water use and water 
savings in alternative systems that will satisfy Water Court requirements. 

2. Demonstrate a water allocation approach to simplify the administrative burden to 
maintain return flows. 

3. Develop a model water transfer institution based on a case study water organization that 
will establish a water delivery plan and organizational structure. 

4. Evaluate issues associated with, and develop, ultimate treatment and infrastructure 
delivery options and costs. 

 
TASKS  
 
Task 1:  Develop a practical means of calculating and verifying consumptive water use and 
water savings in alternative systems that will satisfy Water Court requirements. 
 
Description of Task 



 
In this task, we will develop the necessary approaches to implement water transfers based on the 
cropping strategies developed with the previous CWCB-funded project. Specifically, we will 
develop, test, and validate a simplified means to calculate consumptive use water savings. CU 
savings will be determined using the same methodologies that have been employed in Water 
Court, e.g. the Blaney-Criddle equation, but using crop growth coefficients that reflect irrigation 
practices evaluated in the previous CWCB-funded research at Iliff. The study is carried out at 
three scales.  Results of field plots will be used to develop stress coefficients.  They will be 
validated at the field scale with independent evapotranspiration measurements, and then refined 
and further developed at the basin level with satellite based remote sensing.  This task is divided 
into sub-tasks 1A, 1B, and 1C, but work together to bring the previous research to a point where 
the findings can be implemented.   
 
Sub-task 1A:  Apply results from the CWCB-funded research (Iliff site) to develop stress 
coefficients for major crops corn, alfalfa, and wheat. The stress coefficients can be used with 
standardized methods to calculate crop ET, a critical step for implementing study findings. 
 
Sub-task 1B:  Conduct a field-scale validation of the stress coefficients and consumptive use 
calculations under limited irrigation by independently measuring actual crop evapotranspiration.  
The independent evapotranspiration measurement is based on in-field soil moisture sensors, 
infra-red radiometry, and a land surface energy balance. 
 
Sub-task 1C:  Use satellite-based remote sensing to further develop and validate ET 
measurements, crop coefficients, and stress coefficients under cropping practices with reduced 
consumptive use.  This sub-task will take a multi-farm, to basin, scale approach to determine ET 
by measuring instant, daily, and seasonal actual ET.  The surface energy balance model to be 
used was developed by the Integrated Decision Support at Colorado State University and is 
called ReSET (Remote Sensing of ET).  This model has been extensively used in the South 
Platte and Arkansas River Basins as well as other parts of the US to calculate ET and develop 
crop coefficients.  The model will be used to calculate CU for targeted fields (deficit irrigation, 
rotational fallow) throughout the growing season and compared to historical consumptive use 
(estimated using the Integrated Decision Support Consumptive Use Model   (IDSCU) which has 
been developed over the last twelve years in close cooperation with water users in the South 
Platte and the State Engineer’s Office (www.ids.colostate.edu/projects/idscu)) to estimate the 
possible water savings from the alternative management practices and hence determine the 
amount of water available for possible transfer.  The ReSET model has a seasonal module which 
estimates cumulative ET for the season, which is essential in calculating water savings. The 
seasonal module uses ET grids derived each day a satellite image is available and a network of 
weather stations or soil moisture sensors to develop a detailed seasonal ET grid for a particular 
area of interest (field, canal service area, region) with a 30m by 30m resolution when using 
Landsat 5 imagery. 
 
Detailed Methods and Procedures 
 
Subtask 1A: This subtask will develop crop stress coefficients that will allow the Iliff-based 
research results to be applied to limited irrigation systems throughout the South Platte Basin.  



Past field research collected detailed water balance data on a replicated field study of alternative 
water saving crops and cropping systems.  The water balance data collected can be used to 
calculate crop consumptive use and coupled with weather data to develop and evaluate crop 
stress coefficients for limited irrigation or rotational cropping.   Water stress coefficient (Ks) will 
be based on those developed for the FAO standardized Penman-Monteith equation (Allen et al., 
1998).  The stress coefficients modify crop coefficients on a daily time step when soil water 
content is less than a crop-specific readily available water (RAW) level.  We will test the use of 
Ks against observed ET data from the Iliff site for corn and wheat, and for alfalfa from a Fort 
Collins study, and make adjustments in RAW as needed to obtain reliable ET estimates. These 
stress coefficients will be subjected to testing and validation in subtasks 1B and 1C so they can 
provide defensibility in a Water Court proceeding. 
 
Subtask 1B: This subtask is a field-scale validation of the stress coefficients and consumptive use 
calculations under limited irrigation with an independent measurement of actual crop 
evapotranspiration.  By using state-of-art instrumentation, we will verify consumptive use 
savings and substantiate how the simplified algorithms developed can be used when farmers 
choose to conserve water by means other than land dry-up.  There are two components to the 
independent evapotranspiration estimates: 

1. Synoptic surface/canopy temperature and soil moisture monitoring using five in-situ 
stations. Each station will have one IRT sensor, two soil water potential sensors and 
one soil temperature sensor. Additional components for each station include mast or 
pole with cross-arms, environmental enclosure, datalogger, power supply, pvc 
pipes, and ancillary material. These stations will acquire every hour surface 
(canopy) temperature, soil moisture potential, and soil temperature data. The 
sensors will be mounted at least one meter above the canopy level at all times and 
will be oriented south to avoid casting shadows at the observed surface.  

 
Five monitoring stations will be installed, one per field. Three of the fields will be 
from the Lower South Platte Irrigation Research and Demonstration project near 
Iliff, CO.  Two additional fields will be on private land of cooperating farmers.  The 
selected fields will be planted to corn and alfalfa, two crops that consume large 
amounts of water and that are largely grown in northern Colorado. Measurements 
will start in June 2011, be collected during the irrigation season, and will end in 
October 2012, for a two-year study period.  
Daily crop water stress indices (CWSI) will be produced using the canopy minus air 
temperature difference method which is based on an upper and lower boundary 
temperature difference limits. The methodology outlined by Payero and Irmak 
(2006), Irmak et al. (2002), Alves and Pereira (2000), and Steele et al. (1994) will 
be applied.  
 
Relationships between CWSI and soil water potential will be established. The crop 
consumptive use and crop stress coefficients will be derived from the CWSI using 
reference (potential) evapotranspiration (ETr) calculated using weather data. 
 
Soil moisture will be measured at two depths. The first depth will be one foot from 



the surface. The soil temperature will be measured at the first foot depth. This 
sensor will track the soil water status within the root zone. The second soil water 
potential sensor will be installed below the root zone to determine any deep 
percolation or water up-flux from high water table. 
 
The CWSI indices will be evaluated using the SMS data and a Large Aperture 
Scintillometer (LAS) energy balance (EB) system. The procedure detailed in 
Ezzahar et al. (2009) and Hemakumara et al. (2003) will be followed. Besides 
installing the LAS transmitter and receiver, a net radiometer sensor and soil heat 
flux plates will be installed in the field to obtain the needed components of the EB, 
thus being able to compute ET or CU. 

 
2. Ground-based remote sensing campaigns of crop surface/canopy reflectance will 

take place using a handheld multispectral radiometer (visible and near infra-red 
bands) every two weeks (from June to October of 2011 and 2012) to follow the crop 
biomass development stages and derive surface albedo, vegetation indices like the 
Green Normalized Difference Vegetation Index (GNDVI), the Normalized 
Difference Vegetation Index (NDVI), and the Optimized Soil-Adjusted Vegetation 
Index (OSAVI) which can be used to infer on the plant Leaf Area Index (LAI) and 
fractional vegetation cover (fc); both indicators of crop growth. The data obtained 
with the handheld multispectral radiometer will be used, in conjunction with 
weather data and the IRT data, to compute net radiation, soil heat flux, and sensible 
heat flux. Then, using the EB approach we will be able to get the crop actual CU 
(CUa). The CUa will be related to potential CU to determine the crop water stress 
and therefore the amount of water saved by the limited irrigation management 
strategy. 

 
This method will be evaluated using the SMS and LAS EB systems as described 
above in Sub-task 1B, item (1) for the CWSI derived from IRT sensors only.  

 
Subtask 1C: This sub-task will provide further validation of the crop stress coefficients based on 
using remote sensing techniques. This sub-task will provide additional defensible documentation 
that can be used in a Water Court proceeding. The ReSET land surface energy balance model 
(Elhaddad and Garcia 2008) will be used to process available satellite images of the region.  The 
model estimates the actual ET at the time of a satellite image.  Summing up values of actual ET 
(ETa ) over any length of time (day, week, month, season) for a particular field provides an 
estimate of the actual consumptive use for a field. The model can also be applied to large areas 
(180 km x 180 km) yet retaining a resolution of 30m x 30 m which allows the model to 
determine the ET for small parcels.  
  
The ReSET model is built on the same theoretical basis of its two predecessors METRIC (Allen 
et al. 2007 a,b) and SEBAL (Bastiaanssen et al 1998 a,b) with the additional ability to handle 
data from multiple weather stations.  This enhances regional ETa estimates by taking into 
consideration the spatial variability of weather conditions through data acquired from different 
weather stations (across the area covered by the remote sensing system/imagery). 
 



Cumulative ET calculations derived from ReSET are needed to estimate seasonal water savings 
from specific fields that either had deficit irrigation or rotational fallowing.  Seasonal ET is 
calculated using actual individual ET grids developed at each image date and filling interpolated 
ET grids between them.  The ET grids on days when images are not available are calculated 
using the ReSET seasonal tool which is a GIS application that uses a network of available 
weather stations and/or field soil moisture sensors to estimate the ET taking into consideration 
the spatial and temporal variability of ET.   Next, all calculated ET grids are added to calculate 
the total water volume per unit area for the season for each field being monitored. 
 
ReSET is currently being used in a joint project between Northern Colorado Water Conservancy 
District (NCWCD), the US Bureau of Reclamation and CSU to calculate ET in the NCWCD 
service area.  As part of this project, the ReSET model is being used to develop regional crop 
coefficient curves (Kc) for the Penman-Monteith equation for several agricultural crops.  The Kc 
developed for grain corn fields in the South Platte Basin used data for a period of four years, 
with a total of 79 Landsat images using over 1,000 corn fields during the growing season which 
extends from May to October. The Kc curve developed is shown below: 
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Figure 1. ReSET corn Kc values developed using 2001, 2004, 2005 and 2006 data. 

 
The model has also been applied to the Lower Arkansas River Basin in Colorado to calculate the 
ET for numerous fields where CSU has been working with the CWCB on an irrigation 
monitoring project.  The ReSET model was used to estimate the ET for each of the fields being 
monitored.  The ReSET ET was used as part of the water budget to determine the irrigation 



efficiency and the deep percolation for each irrigation and field that was monitored.  A draft of a 
comprehensive final report on the irrigation monitoring work was recently submitted to CWCB.  
Another area that the model was used to estimate and accurate seasonal ET for Alfalfa is the Palo 
Verde Irrigation District in California, San Joaquin Valley in California and the United States, 
the seasonal estimate by the model was very accurate (1.5% off weather station estimates), also 
the Bureau of Reclamation is applying ReSET as part of their Colorado River Basin Uses and 
Losses Report. 
 
As such, these sub-tasks will build on existing data to develop the necessary, but simplified, 
algorithms to be used for changes of use in Water Court. 
 
Task 1 Deliverables 
 
This task will deliver a procedure to efficiently and economically determine the actual ET from 
areas of deficit irrigation, alternative crop rotations, or rotational fallowing.  The ET can then be 
compared to historic ET to determine the amount of water for potential transfer.  As such, this 
task will complete the procedures necessary to successfully transfer agricultural water to 
municipal use . 

 
  



Task 2:  Demonstrate a water allocation approach to simplify the administrative burden to 
maintain return flows. 
 
Description of Task 
 
Implementation of cropping practices that reduce consumptive use without complete dry-up or 
fallow is dependent on a reliable approach to maintain and verify historical return flows. Results 
from the Iliff study do show a reduced volume of water moving below the root zone from limited 
irrigation, suggesting that return flows would be diminished under these practices.  Under a 
change of use case involving any of these practices, a secondary approach to maintain return 
flows may be implemented (recharge ponds, wetlands, etc). Field-scale approaches to determine 
and verify the contributions to return flow under limited irrigation have the potential to be very 
complex and expensive, making this a significant barrier to adoption of these alternative 
methods.  We propose to demonstrate the feasibility of a water allocation approach to simplify 
the administrative burden of maintaining return flows when a deficit irrigation or alternative crop 
rotation is implemented. 
 
Methods and Procedures 
 
The allocation approach is proposed to simplify and reduce the costs to administer a change of 
use case and protect historic return flows even while maintaining some level of irrigation on the 
farm.  In this approach, 100% of the historic return flows would be met with a secondary method 
(i.e., constructed wetlands or recharge ponds) and the allowable diversion would be capped at the 
fraction of historic consumptive use kept for irrigation.   The cap in diversion allocation 
guarantees the target CU savings and historic return flow, and the irrigator is allowed to fully 
consume the diverted water.  A major advantage to this approach is that it motivates the use of 
efficient irrigation practices. Diversion/flow measurements are needed for the farm and for the 
diversion into the secondary return flow system, but this approach avoids the need for expensive 
and complicated instruments such as soil moisture sensors, drainage gauges, etc. at the field 
level.  From the perspective of return flow maintenance, the allocation approach is conservative 
because water diverted for irrigation that becomes return flow is additional flow above the 
requirement.   For this task, we will use existing field research results to synthesize the costs, 
strengths, and weaknesses of the allocation approach and we will conduct a field-scale 
demonstration at the Lower South Platte Irrigation Research and Demonstration site in Iliff, CO. 

 
Task 2 Deliverables 
 
This task will deliver (1) a simplified approach to administer change of use cases and to protect 
return flow while maintaining on-farm irrigation and (2) a field demonstration of the allocation 
approach using limited irrigation. 
  
 
Task 3:  Develop a model water transfer institution based on a case study water 
organization that will establish a water delivery plan and organizational structure. Task 3 
has been modified based on comments from the CWCB.  The approved scope of work, as 
well as the budget, for this task will be incorporated into the Lower South Platte Water 



Cooperative proposal. However, the approved task description is included in this revised 
proposal as it is also essential for the completion of the work described in this proposal. 
 
Description of Task 
 
 Previous research funded by CWCB creates a better understanding of the role of deficit 
irrigation in farm-level economics, the willingness of farmers to participate in alternative water 
sharing arrangements and the contribution that irrigated agriculture makes to the economic 
vitality of rural communities. The next evolution in identifying and creating a successful 
alternative to agriculture transfers program is to develop more detailed, specific and 
sophisticated understanding of a water-sharing program. Relevant questions include: how much 
water can be released as a result of an innovative alternatives to agriculture program and how 
much must farmers be paid to participate in the program. The following scope of work is a first 
step in understanding in the answers to these questions.  
 
Collaborative Scope of Work with the LSP Water Cooperative 
The Colorado State University team (contact is James Pritchett) will coordinate activities with 
the Water Cooperative and Harvey Economics to support the refinement of AgLet and provide 
specific farm management economic information to individuals/groups supplying water to the 
cooperative. Specific activities include:  
 
· Coordinating with the Water Cooperative to designate farmers or groups of farmers as 

candidates for their innovative transfer program (e.g., rotational fallowing, deficit 
irrigation, interruptible supply). The purpose for designating these “pilot farms” is to use 
these farm managers as expert advisers in developing a collaborative management plan 
for releasing water to the cooperative and in refining AgLet to better understand the 
compensation necessary to release water to the cooperative under a variety of 
institutional arrangements.  

 
· Create a focus group among potential cooperators to baseline current management 

practices, production costs and yields for the pilot farms so that this might be inputted 
into AgLet. The practices include a benchmark of existing farm management activities 
and those that are likely under a rotational fallowing, deficit irrigation or interruptible 
supply scenarios. Information includes, but is not limited to, changing crop mix, 
changing tillage systems, investment in irrigation equipment, altering the intensity of 
cropping (seeding, fertilizer, chemical), new monitoring/reporting of applied water 
/consumptive use, new commodity marketing approaches, changes in crop insurance 
coverage, an altered tax structure and funds needed for debt service.  

 
· Use focus groups with pilot farmers and local crop consultants to develop a collaborative 

farm management plan for rotational fallowing on the pilot farms. Specifically, these 
collaborators will need to determine how much land must be fallowed, which farms will 
fallow and the approximate costs to maintain existing cropping and fallowed lands. The 
collaborative plan will need to be repeated for deficit irrigation and interruptible supply 
scenarios.   

· The focus group may need to be repeated based on the geographic diversity of 



participating operations, the diversity of existing cropping systems and the overall 
size/scope of the pilot area. Focus group information will need to be representative of 
collaborating farm types at a minimum.   
 

· Focus group information will be used to refine assumptions currently found in AgLet. 
The CSU team will work closely with Harvey Economics in suggesting and 
implementing refinements. 

 
· Work with the CSU-PWSD team to quantify the farm level costs of maintaining return 

flows and monitoring consumptive use. Integrate these into the farm-level budgets. 
 
· Use Aglet to determine the reservation price per acre for a rotational fallowing program. 

Illustrate how AgLet can be used by famers to perform sensitivity analysis to their 
participation in a leasing program. 

 
·         Document and report all of the above. 
 
 
Task 4: Evaluate issues associated with, and develop, ultimate treatment and infrastructure 
delivery options and costs. 
 
Description of Task 
 
The first two tasks focus on determining methodologies that likely can be successful in Water 
Court to affect a change of use in Water Court from agricultural use to municipal use, while still 
maintaining farming practices. Task 3 then evaluates the impacts that likely will occur to rural 
economies as a result of these changes, as well as the parameters and framework that will be 
necessary to make these types of alternative agricultural transfers attractive to the farming 
community. This task is designed to evaluate what remaining issues there are to bring the 
transferred water to urban communities along the Front Range. The principal issues associated 
with this task relate to timing of water availability, treatment issues, and the infrastructure 
required to deliver the water. 
 
 
Methods and Procedures 
 
Agricultural water rights are only available during the irrigation season, typically April through 
October. Long distance water deliveries need to be made on an average daily basis, rather than a 
peak day basis. The first objective of this task will be to evaluate the timing and location of water 
availability for transfer. As part of this work we will coordinate with the Water Cooperative 
associated with work they have already completed on the exchange potential on the South Platte 
River. These data will assist us in evaluating where, and how much, water is available for 
potential delivery to the urban areas along the Front Range. We will develop a scenario related to 
where, when, and how much water can be delivered. 
 
Using the water availability values, the water quality of the water will be assessed from existing 



data bases to determine the level of treatment that will be required prior to delivery. As part of 
this assessment, we will also evaluate issues associated with the required treatment technologies, 
e.g. brine disposal from reverse osmosis treatment. To the extent possible, we will utilize data 
being developed in the CWCB-funded study on treatment issues. 
 
The water availability values will also be used to assess the need for carryover storage in 
reservoirs in the Lower South Platte Basin and the infrastructure required to deliver this water to 
urban areas along the Front Range on a baseload basis. 
 
Work related to water availability assessments, storage needs, and exchange potential on the 
South Platte River will be conducted by Lytle Water Solutions, LLC of Highlands Ranch, 
Colorado, while the treatment issues will be assessed and completed by Dewberry-Integra 
Engineering of Denver, Colorado, and the infrastructure issues will be addressed and completed 
by States West Water Resources Corporation of Cheyenne, Wyoming. 
 
Task 4 Deliverables 
 
The deliverable from Task 4 will be a final report assessing the issues associated with the 
ultimate delivery of changed agricultural water to urban areas along the Front Range, the 
feasibility of such a plan, and the estimated costs for this water collection, treatment, and 
delivery system. 
 
 
REPORTING AND FINAL DELIVERABLE 
Reporting:  The applicant shall provide the CWCB a progress report every 6 months, beginning 
from the date of the executed contract.  The progress report shall describe the completion or 
partial completion of the tasks identified in the statement of work including a description of any 
major issues that have occurred and any corrective action taken to address these issues.    
 
Final Deliverable:  At completion of the project, the applicant shall provide the CWCB a final 
report that summarizes the project and documents how the project was completed.  This report 
may contain photographs, summaries of meetings and engineering reports/designs. 
 
This task is acknowledged as being a part of the scope of work described above. Deliverables are 
described for each task in the scope of work. 
 



 Shown below is the proposed budget for this grant application in the format shown above. 
 
BUDGET  
 

Total Costs 
 Labor Other 

Direct 
Costs 

Indirect 
Costs 

Matching 
Funds 

Total 
Project 
Costs 

Alternative 
Ag Grant 
Award 1) 

Task 1 – 
calculating and 
verifying 
consumptive water 
use 

$99,406  $32,298  $32,926  $41,881  $206,511  $164,630 

Task 2 – water 
allocation 
approach 

$91,001  $1,428  $23,107  $41,881  $157,417  $115,536 

Task 4 – Evaluate 
delivery issues 

$40,000    $40,000 $40,000 

Total-Costs: $230,407  $33,726  $56,033  $83,762  $403,928  $320,166 
       

1) Total project costs minus matching funds. 
Project Personnel: 
3-Year cost: 

 
Scientists 

Graduate 
Student 

Research 
Associate 

Consultants Total Costs 

Task 1 – calculating 
and verifying 
consumptive water use 

$29,216  $46,353  $23,837   $99,406  

Task 2 – water 
allocation approach 

$67,164   $23,837   $91,001  

Task 4 – Evaluate 
delivery issues 

   $40,000 $40,000 

Total Cost: $96,380  $46,353  $47,674  $40,000 $230,407  
      
 
Other Direct Costs: 
3-Year cost: 

Equipment Mileage Materials / 
supplies 

Tuition Total 

Task 1 – calculating 
and verifying 
consumptive water use 

$11,206  $3,060  $2,792  $15,240  $32,298  

Task 2 – water 
allocation approach   $1,428      $1,428  

           
Total Cost: $11,206  $4,488  $2,792  $15,240  $33,726  
      
 
 
 



In-Kind Contributions 
Project 
Personnel: 

Scientist 
 

Equipment  Total 

Task 1 – 
Monitoring crop 
consumptive use 
using in-situ 
sensors 

$11,788 $34,000  $45,788 

Task 2 – 
Monitoring crop 
consumptive use 
using satellites 

$15,000   $15,000 

     
Total Units:     
Total Cost: $26,788 $34,000  $60,788 
 
Note: Scientist contribution includes 0.5 month salary the first year of the project and 0.5 month 
salary the last year of the project (i.e., year 3). Equipment contribution includes purchasing a 
Large Aperture Scintillometer (LAS) and ancillary sensors for validation of the in-situ and 
remote sensing method. 
  



 
SCHEDULE  
Provide a project schedule including key milestones for each task and the completion dates or 
time period from the Notice to Proceed (NTP).  This dating method allows flexibility in the event 
of potential delays from the procurement process.  Sample schedules are provided below.  Please 
note that these schedules are examples and will need to be adapted to fit each individual 
application. 
 
 
SCHEDULE 
 

Task 1 – Calculating and 
verifying consumptive water 

use 

2011 2012 2013 

1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 
A – Acquiring & Installing 

Instrumentation 
 X    X       

B  – Data acquisition  X X X  X X X     

C – Data processing and 
Analysis 

   X X X X X X X X  

D -  Preliminary reports    X    X     

Final Reports            X 

Note: 1Q = first quarter of the year. 

 

Task 2 – Water allocation 
approach 

2011 2012 2013 

1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 
A – Data processing and 

Analysis 
 X X X X X X X X X   

B -  Preliminary reports    X    X     

Final Reports            X 

Note: 1Q = first quarter of the year. 

 

Task 3 – Model water 
transfer institution 

2011 2012 2013 

1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 
Designate case study scope 

including participants and 
advisory committee mtgs. 

X X  X    X    X 

Collect Agronomic and Farm 
Information 

 X X X         

Final Report            X 

Note: 1Q = first quarter of the year. 



 
 
 
 

Task 4 – Evaluate delivery 
issues 

2011 2012 2013 

1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 
Evaluate water delivery 

timing 
    X        

Evaluate 
treatment/infrastructure 
issues 

    X        

Prepare report      X       

Note: 1Q = first quarter of the year. 

 


