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September 5, 2012 
 
Ms. Mary Halstead 
Department of Natural Resources 
1313 Sherman Street, Room 818 
Denver CO 80203 
 

RE: Alluvial Aquifer Accretion/Depletion Analysis Tool (AAADAT) 
 

Dear Mary: 
 

This letter is to inform you that the contract for the WSRA grant request to assist in the 
Alluvial Aquifer Accretion/Depletion Analysis Tool (AAADAT) project in the South Platte 
Basin was signed on August 30, 2012.   

 
With the executed contract, you are now able to proceed with the project and begin 

invoicing the State of Colorado for costs incurred through May 31, 2014.  Upon receipt of your 
invoice(s), the State of Colorado will provide payment no later than 45 days.  I wish you much 
success in your project. 
 
Sincerely, 
 
/s/ 
 
Todd Doherty 
Colorado Water Conservation Board 
Water Supply Planning Section 
1580 Logan Street, Suite 200 
Denver, CO  80203 
Phone: 303-866-3441 x3210 
Mobile: 720-214-3262 
Todd.doherty@state.co.us 
www.cwcb.state.co.us and www.ibcc.state.co.us 

 

 

 
John W. Hickenlooper 
Governor 
 
Mike King 
DNR Executive Director 
 
Jennifer L. Gimbel 
CWCB Director 
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EXHIBIT A 

 
Alluvial Aquifer Accretion/Depletion Analysis Tool (AAADAT) 

 
PROJECT SCOPE OF WORK 

 
PROJECT PURPOSE 

 
The ever increasing demand for water along the Front Range, exacerbated by the drought of 2002, has resulted in 
the development of a number of augmentation plans relying upon recharge accretions as the primary source of 
replacement water.  An augmentation plan allows structures, such as alluvial wells, to divert water even when the 
structure’s water rights are out-of-priority by providing a replacement supply of water to the in-priority structure 
impacted by the out-of-priority diversion.  Impacts from the diversion on the river are termed “depletions” in that 
they deplete the amount of water available in the stream to the vested surface water rights.  Additions to the 
stream from recharge are known as “accretions”.  The objective of the augmentation plan is for the accretion to 
equal or exceed the out-of-priority depletion.   
 
Currently, the Colorado Division of Water Resources (CDWR) must rely on accounting from the augmentation 
plans to determine whether or not a sufficient amount of accretions were provided at the time and location 
required to prevent the vested water rights from being impacted by the out-of-priority depletion.  Such 
accounting, however, is typically not submitted until at least 30, and sometimes 60, days after the depletion has 
impacted the river.   
 
This tool provides the water commissioner with the ability to determine whether or not depletions are being 
adequately replaced by accretions.  It will also enable the water commissioner to quickly assess any claims 
regarding the right to divert “excess” accretions, as some recharge plans have the decreed right to use such 
accretions.  Without such a tool, the division is unable to effectively administer such rights or to assure that 
vested water rights are not being impacted by the out-of-priority diversions. 
 
In addition to the above specific objective, the tool will be able to relate any off-stream diversion or release of 
water to the stream provided the relationship can be characterized by a response function.  For instance, the tool 
could also be used to determine accretions of return flow credits from the seepage of transbasin water from a 
ditch back to the stream.  The tool simply calculates the accretion/depletion associated with diversion record data 
by means of a stored response function. 
 
 
PROJECT AUTHORIZATION 
 
CDWR, with the Colorado Water Conservation Board (CWCB) as the co-applicant applied for statewide funds from 
the Water Supply Reserve Account (WSRA) grant program to complete the AAADAT Project.  This WSRA grant 
application was approved by CWCB on March 15th, 2011.  This grant is for $200,000 for a contractor to complete the 
project.  As part of this grant CDWR will provide a $50,467 match in the form of in-kind services. 
 
 
INTRODUCTION AND BACKGROUND  
 
AAADAT, as developed under this scope, will calculate the accretion/depletion of off stream diversions.  The 
output from AAADAT will be used by water administrators, in conjunction with known daily on-stream activity, 
to assure that an adequate supply of replacement water has been provided to the vested water rights or enable the 
administration of any other return flow.  It will also enable other water users to independently assess any claims 
regarding “excess” accretions.  
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This scope outlines full development of the Alluvial Aquifer Accretion/Depletion Analysis Tool (AAADAT) in a 
server-database environment and a web-based user interface. AAADAT will be completed as a new tool under 
Colorado’s Decision Support System.   The fully developed tool will use HydroBase as the primary source of 
dynamic input data and will store, as necessary, additional information that is not currently maintained in 
HydroBase.   
 
A prototype tool was developed by Leonard Rice Engineers, Inc. for the Colorado Division of Water Resources in the 
summer of 2010. The Excess Accretions Tool was developed as a prototype to 1) demonstrate the ability to create 
such a tool and 2) to provide information to water users and water administrators about the impacts that a fully 
implemented tool would have on their ability to plan and administer augmentation plan operations on a daily basis. 
The prototype tool was viewed as a success on both accounts and was well received by both water users and water 
administrators. It is anticipated that a basin wide implementation of this tool will provide high value to both water 
users and water administrators.  
 
TASKS  

The following tasks will structure the work under this scope: 
1. Contractor Procurement 
2. Project Administration and Meetings 
3. Initial Needs Assessment 
4. Server Database Structure and Logic Implementation 
5. Web Interface Development 
6. Data Reports Development 
7. Data Loading Tool 
8. Testing and Follow-up Needs Assessment 
9. Web Hosting Transition Support 
10. User Guide and Technical Documentation 

These tasks are described in detail below. 
 
TASK 1 – Contractor Procurement 

Description of Task 
CDWR staff will procure a contractor to implement the project.  The selected contractor will perform all 
the subsequent tasks with oversight from CDWR staff.  CDWR will follow all contracting protocols 
required by the State Controller. 

 
 

TASK 2 – Project Administration and Meetings 

Description of Task 
Kick-off meeting with project partners including the CDWR and CWCB, to discuss the timeline and set 
list of immediate tasks.   Several issues need to be reviewed including eventual software hosting, 
maintenance and upgrades. 
 
Monthly progress meetings throughout the project will be conducted to discuss the ongoing work and 
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budgetary items. 

Method/Procedure 
The division will arrange a kick-off meeting in Denver following receipt of the notice to proceed (NTP). 
Monthly progress meetings will be coordinated by the project partners and contractor. 

Deliverable 
Meeting minutes will be drafted for each meeting by CDWR staff. 
 
 

TASK 3 – Initial Needs Assessment 

Description of Task 
During the kick-off meeting and in follow up discussions, the needs to be met by the tool will be defined.  
These needs will guide development of functionality and user experience.   

Method/Procedure 
The needs assessment will be conducted in four parts: 
1. The needs assessment will begin with the kick-off meeting and include project partners who helped 

with the prototype development and data population. Feedback will be provided from the meeting 
participants regarding what worked and did not work in the prototype tool and what functionality was 
missing completely.  

2. Future users will also be consulted to acquire their expectations and requirements. 
3. A full “wish list” of tool functionality will be developed and reviewed with the project partners, 

pared down to a final list, and prioritized so that the most essential features are ensured to be 
completed within the budget. 

4. A written needs assessment document will be developed defining what AAADAT Tool functionality 
will be developed under this scope. 

Two additional functionalities have already been identified by the water user community and should be 
incorporated into the AAADAT tool: 
1. Projection functionalities should be incorporated into the user displays and program logic.  Water 

users have identified the need to incorporate projected diversions into the impact analysis.  
Hydrobase already allows input of projected data and AAADAT should be designed to incorporate 
and display this data. 

2. Options for multiple response functions should be incorporated into the input displays and program 
logic.  For example, one recharge well may have three response functions; one for a dry year, one for 
a wet year and one for an average year.  AAADAT needs to allow entry and storage of multiple 
response function and provide a mechanism to select the appropriate response function to use. 

Tasks 4 – 10 are dependent on the completion of this task. 

Deliverable 
Needs Assessment Document will be provided in Microsoft Word and PDF formats and in hardcopy if 
desired. 
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TASK 4 – Server Database Structure and Logic Implementation 

Description of Task 
The database structure and logic developed for the prototype will be reviewed and evaluated for 
suitability in a server/web-interface environment.  The prototype framework will be used as a starting 
point and enhanced as necessary to support multiple users and a web-based interface.  In addition, code 
that was written for the prototype in Microsoft Access will need to be migrated into an appropriate 
database/development environment. 

Method/Procedure 
A SQL Server database will be created and initially populated with the same structure built for the 
prototype tool.  As the development of the tool progresses through Tasks 4, 5, and 6, additions will be 
made to the structure and supporting code as necessary. 

Deliverable 
Written technical documentation describing the database structure and supporting code will be developed 
and maintained throughout the project and provided as part of the final project deliverable. 
 
 

TASK 5 – Web Interface Development 

Description of Task 
The needs assessment developed in Task 2 will be relied upon to guide development of a web-based user 
interface for the AAADAT.  The interface will provide user access to reports that calculate net accretions 
in the river based on user specified inputs. 

Method/Procedure 
The web interface will provide users with secure (log-in) access if needed.  Users will not need to install 
local software beyond a current web browser to be able to use this web-based tool. 

 
The interface development will be completed in three phases to allow for feedback:   

1. Development of a simple interface that may not be completely functional but includes “mock-up” 
versions of each feature defined in the needs assessment.  Project partners will be asked to review 
the first version and provide comments on general layout and content. 

2. Incorporate the feedback from the simple interface and complete functionality throughout the 
site.  This phase will be concurrent with the first phases of Tasks 6 and 7.  Project partners will 
then be asked to test the site again, and some end users will be invited to participate in this testing 
phase as well. 

3. Incorporation of feedback from the second testing run and development of a User Guide. 

Deliverable 
A secure and accessible website will be provided at the end of this task and will include User 
Documentation as well as a downloadable User Guide in Microsoft Word and PDF formats. 
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TASK 6 – Data Reports Development 

Description of Task 
The primary way users of the AAADAT will look at information generated by the tool will be in on-line 
reports.  This task covers development of the underlying database structure that will support the reports, 
and the middle-ware code that will provide the web interface with a means of pushing report filters and 
constraints into the tool and pulling back the report results to the screen.  The reports to be included in the 
AAADAT will be defined in the needs assessment.  It is currently anticipated that three reports will be 
needed:   

1. high level summary view of the data,  
2. more detailed summary view, and 
3. full details view.  

Method/Procedure 
The reports will be developed in two phases.  This first phase will progress at the same time as the second 
phase of Task 5 so that functional reports will be available during the second testing run.  The second 
phase will include incorporation of the feedback from the testing. 

Deliverable 
Implemented data reports into the AAADAT web interface. 

 

 
TASK 7 – Data Loading Tool 

Description of Task 
To allow AAADAT to be fully developed and tested independently, this task includes development of a 
process for loading data into the tool from files that can either be manually or automatically prepared 
from the CDWR/OIT system, much like the nightly generation of the river calls file is done now. 

 
Other information will also need to be loaded into AAADAT by a system administrator, including user 
login information, association of users with content they are allowed to access, and decree specific data 
related to augmentation plans that are not currently stored in HydroBase.  Under this task, a process will 
be developed to assist a system administrator with these data loading tasks. 

 
It may also be considered, as part of the needs assessment, that some data needed by the system is 
appropriate for entry by end users.  If that is the case then this task will also cover the development of 
custom user forms for data entry and supporting database and code to handle management of user entered 
data. 

Method/Procedure 
The data needed from HydroBase will be defined and documented in the needs assessment.  The 
contractor will work with CDWR/OIT to establish an efficient means of retrieving data. 

 
For system administrator data management, it is likely more time will be spent on documenting the 
processes than on building custom forms.  Data management within the tools being developed for this 
project will need the ability to be managed by a technical person with the admin tools that are built-in to 
the systems and supplementary documentation support. 
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Deliverable 
A functional data loading process, including full documentation available online through the website or 
downloadable in a Microsoft Word and PDF formats, will be available at the end of this task. 

 
 
TASK 8 – Testing and Follow-up Needs Assessment 

Description of Task 
Testing will be included throughout Tasks 4, 5, and 6.  After the first round of testing, the needs 
assessment document will be modified if necessary. 

Method/Procedure 
A first round of testing will include review by project partners of a mock-up version of the AAADAT 
web interface.  The purpose of this review will be to solicit comments on the general layout and content 
of the tool before investing too much time in functional development.  Based on the feedback from this 
round of testing, the needs assessment document will be modified if necessary and then development of 
functionality on the site will begin. 

 
At the same time as site functionality is being developed, the reporting and data loading features will be 
developed and once in place a second round of testing will begin.  This testing period should include 
project partners as well as end users and other stakeholders if possible.  This testing will flush out 
functionality issues in the site and provide another batch of feedback on the content and layout. 

Deliverable 
A modified needs assessment document may be generated by this task.  A technical memo will be 
provided that lists each comment or issue provided by testers and the resolution that was implemented to 
address it. 

 

 
TASK 9 – Web Hosting Transition Support 

Description of Task 
The consultant will provide support and training to those responsible for the long term support of the 
website. 

Method/Procedure 
One workshop will be conducted by the consultant to provide a bulk of the information to those 
responsible for the long term support of the website. Continued support from the consultant will be 
provided, as needed, on an ongoing basis, limited by the terms of the contract. 

Deliverable 
The consultant will provide 60 hours of hosting support. 
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TASK 10 – User Guide and Technical Documentation 

Description of Task 
A User Guide will be accessible through the AAADAT website and downloadable as a Microsoft Word 
Document and PDF.   

Method/Procedure 
Documentation will be developed throughout the project, under each task as necessary.  This task 
provides for final document preparation, layout, review by the project partners and incorporation of 
feedback, and document/PDF production. 

Deliverable 
All documents developed for this project will be made available electronically as Microsoft Word 
Documents and PDFs, downloadable from the AAADAT website or on CD as requested.  Printed copies 
can be provided if requested by project partners. 

 
PROJECT BUDGET  
 
As shown in Table 1, an estimated budget was provided as part of the WSRA grant application.  The selected 
contractor may provide changes or additional information on estimated hours, hourly rates, and other direct costs.  
However, the total cost must be equal to or less than $200,000. 

 
Table 1 

Estimated AAADAT Project Budget Provided in WSRA Grant Application 
 

Example Project Personnel: Contractor 
Hourly Rate: $160  

Task 1 - Contractor Procurement $0 
Task 2 - Project Administration and Meetings $6,000 
Task 3 - Initial Needs Assessment $10,000 
Task 4 - Server Database Structure and Logic Implementation $40,000 
Task 5 - Web Interface Development $50,000 
Task 6 - Data Reports Development $14,000 
Task 7 - Data Loading Tool $20,000 
Task 8 - Testing and Follow-up Needs Assessment $36,000 
Task 9 - Web Hosting Transition Support $10,000 
Task 10 - User Guide and Technical Documentation $14,000 
    

Total Hours: 1250 
Total Cost: $200,000 

* Other Direct Costs included as part of the estimate from Contractor shown as Personnel. 
 
 
 
 
 
 



AAADAT – Project Scope of Work 
 
 

 

 

 
 8 

PROJECT SCHEDULE 
 
An estimated schedule was provided as part of the WSRA grant application.  Table 2 provides an estimated schedule 
based on CDWR’s receipt of the notice to proceed from CWCB.   The selected contractor may provide limited 
modifications to the schedule.  However, the project must be completed within one year of the receipt of the 
contractor’s notice to proceed. 

 
Table 2 

Estimated AAADAT Project Schedule 
 

Schedule 
Task Start Date Finish Date 
Task 1 – Contractor Procurement NTP* NTP+150 days**  
Task 2 - Project Administration and Meetings NTP  NTP + 515 days 
Task 3 - Initial Needs Assessment NTP + 180 days NTP + 210 days 
Task 4 - Server Database Structure and Logic Implementation NTP + 210 days NTP + 300 days 
Task 5 - Web Interface Development NTP + 210 days NTP + 330 days 
Task 6 - Data Reports Development NTP + 300 days NTP + 350 days 
Task 7 - Data Loading Tool NTP + 300 days NTP + 380 days 
Task 8 - Testing and Follow-up Needs Assessment NTP + 300 days NTP + 470 days 
Task 9 - Web Hosting Transition Support NTP + 400 days NTP + 515 days 
Task 10- User Guide and Technical Documentation NTP + 400 days NTP + 515 days 

* NTP = Notice to Proceed 
**The finish date for contractor procurement in the WSRA grant application was NTP+90 days.  This date was 

extended to NTP+150 days to incorporate additional contracting time.  
 
 
PAYMENT 
 
Payment will be made based on actual expenditures and invoicing by the selected contractor.  Invoices from any 
other entity (i.e. subcontractors) cannot be processed by the State.  The request for payment will include a 
description of the work accomplished by major task, and estimate of the percent completion for individual tasks 
and the entire water activity in relation to the percentage of budget spent, identification of any major issues and 
proposed or implemented corrective actions.  The last 5 percent of the entire water activity budget will be 
withheld from the contractor until final project/water activity documentation is completed.  All products, data and 
information developed as a result of this grant must be provided to the CDWR in hard copy and electronic format 
as part of the project documentation.  This information will in turn be made widely available to Basin 
Roundtables and the general public and help promote the development of a common technical platform. 
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