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ABSTRACT

Sustaining Water Resources through Modern Technology and Management Support Tools

Proposal to : The National Association of State Universities and Land-Grant Colleges

For :  U.S./India Agricultural Knowledge Initiative

Kansas State University (KSU) and Acharya N. G. Ranga Agricultural University (ANGRAU) propose a collaborative initiative to address sustaining water resources in India through modern technology and management support tools.  KSU and ANGRAU represent the perfect situation to successfully implement this important initiative because: Kansas and India face similar water resource issues and environmental settings, both universities represent a foremost agricultural college with outstanding resources and scientific accomplishments, and KSU and ANGRAU share an existing on-going relationship.

Kansas and India face related issues and situations regarding water resources, creating an important opportunity for collaboration and true international problem-solving.   In Kansas, as in India, the availability and cost of water is a central determinate of agricultural sustainability and the two locations also share many similarities in soils, climate, and crops. Kansas State University has played a pivotal role in developing, testing, and disseminating science-based information, improved technologies, and management support tools for irrigation and water use efficiency.  KSU is uniquely qualified to provide training to Indian scientists, to develop collaborative research and educational projects with agricultural institutions in India, and to assist Indian scientist in planning and implementing water management programs and projects  

  K-State has a long-term relationship with Acharya N. G. Ranga Agricultural University, our partner organization in India, dating back to the “Food for Peace” programs in the 1960’s and continuing with current collaborations for grain science. ANGRAU is one of the largest and foremost agricultural universities in India and, like KSU, is a leader in academics, research, extension activities, and in addressing water management issues. K-State’s continuing relationship with ANGRAU lays the groundwork for successfully and quickly implementing this  important endeavor and assures the sustainability of the project.  This KSU / ANGRAU project will begin an on-going collaboration between the Universities regarding the crucial issues surrounding water resources and water management. 
KSU and ANGRAU will focus on “Sustaining Water Resources through Modern Technology and Management Support Tools”. Our proposed program implements priority areas in the RFA workplan “Sustainable Use of Ground Water Resources” and “Use of Modern Tools in Water Management” and overlaps with other priority categories.  Our approach is to bring at least fifteen scientists from India to Kansas for: 1) a two-day workshop with specifically-tailored presentations from over fifteen KSU faculty who specialize in water management, irrigation, and other crucial water resource issues, 2) two days of study tours demonstrating topics covered in the workshop and innovative projects, and 3) a two-day planning session in which specific collaborative projects will be developed and planned for implementation in India. KSU faculty has extensive experience working with stakeholders and scientists to plan implementation projects with a solid base of scientific research.  Pre-workshop planning as well as follow-up and implementation project activities are detailed in our proposal.
We are requesting $60,000 to support this effort. The majority of funds will enable the Indian scientists to travel to Kansas State University for this important workshop and planning session.  K-State and ANGRAU look forward to implementing this important program, working in partnership to address India’s water resource and water management issues, and achieving important and successful international collaboration to make a real difference in India regarding water resources. 

 PROPOSAL TO NASULGC FOR 

THE U.S./INDIA AGRICULTURAL KNOWLEDGE INITIATIVE
“Sustaining Water Resources through Modern Technology and Management Support Tools”
Submitted by Kansas State University (KSU)

 and 

Acharya N. G. Ranga Agricultural University (ANGRAU)

NARRATIVE  
Rationale


Sustainable use of water resources is a primary determinant of the economic, environmental, and social viability of the rural landscape in subhumid and semiarid regions that are dependent on groundwater resources.  This is particularly true for much of India and the western U.S.  Much of Kansas and India, in particular, share many similarities in soils, climate, crops, and the central role of the availability and cost of water to agricultural sustainability.  Kansas State University has played a pivotal role in the development, testing, and dissemination of science-based information, improved technologies and management support tools that have moved irrigation and water use efficiency from 50-70% a few decades ago to 90+% in recent years.  K- State is a leader among Land Grant Universities in the U.S. in:

· Training of water resource engineers and scientists 

· Research and development of improved irrigation design and management technologies particularly for subsurface drip irrigation and center pivot sprinkler irrigation. 

· Agronomic research to improve water use efficiency

· Hydrologic assessments of water availability

· Economic analyses of irrigation systems and management options

· Water policy analyses impacting water use by agriculture

· Water quality protection

· Development of management support tools such as ET-based irrigation scheduling, decision support systems, printed and online decision aids, and user-friendly GIS data bases for informed decision making

· Innovative dissemination and extension of information, training, and skills in support of improved water use efficiency, water conservation, and optimum economic use.

KSU faculty also have extensive experience working with stakeholders and scientists to plan implementation projects; evolving the process from 1) gathering stakeholders and identifying problems, 2) assessing alternative situations and strategies, 3) planning implementation strategies and projects, and 4) implementing specific projects.  
K-State is uniquely qualified to provide training and develop collaborative research and educational projects with agricultural institutions in India. Together the U.S. and Indian Universities can develop and deploy new technologies and enhanced management strategies for water that will enhance the sustainability of food production and the economic, environmental, and social foundation of India’s rural areas.  This will be accomplished through multi-disciplinary, bilateral teams for research and technology transfer that will be formed as a result of this proposed program.  The outcome will be innovative uses of technology and management support tools to better utilize water to sustain food production, economic viability, and the rural 

social fabric in India, with possible application to the western U.S. as well.     

Focus of this Effort in Relation to U.S./India Agricultural Knowledge Initiative 


Our proposed program implements the priority areas of Sustainable Use of Ground Water Resources and Use of Modern Tools in Water Management in the RFA workplan and overlaps with other priority categories as well. We will focus on  topics crucial to AKI goals such as: 
· Surface and subsurface drip irrigation design, installation, and management,

· Management and operation of efficient center pivot sprinkler systems,

· ET-based irrigation scheduling,

· Computer-based decision support tools for allocating water under conditions of limited supply,

· Utilization of medium term climate predictions for improved management decisions to optimize crop production and water use,

· Optimization of water and energy conservation through improved irrigation technologies and system management,

· Nutrient and water management for optimizing use efficiency and minimizing losses to evaporation and leaching, 

· Use of GIS and natural resource databases for informed decision making,

· Economic analyses and evaluation of water policy alternatives,
· Innovative approaches to farmer training in irrigation management, 

· Small rural water treatment and supply systems,

· Small rural wastewater treatment systems,

· Wastewater recycling,

· Demonstrating proven successes of Best Management Practices such as no-till, reduced fertilizer / pesticide use, terracing, etc, and 

· Strategies to promote and adopt water and energy management policies. 

Our project activities include targeted workshop, study tours, implementation planning, and training materials as described under “Approach”.

Partnership - Lead Institution in India


The success and sustainability of this project is grounded in our existing relationship and prior successful collaborations with the partner university in India. We will work with Acharya N. G. Ranga Agricultural University (ANGRAU), Andhra Pradesh, India, as the lead institution in India.  K-State has had a long-term relationship with this institution dating back to the PL-480 program in the 1960’s (Agricultural Trade Development Assistance Act / “Food for Peace”).  We currently have a Memorandum of Agreement between the two universities and there is regular contact especially in our Grain Science program.  The Vice-Chancellor, Dr. Suravarum Raghu Vardhan Reddy, recently visited K-State and specifically expressed an interest in establishing collaboration on water issues. A statement of commitment from ANGRAU is attached to this application.  Both universities anticipate important outcomes for this project.   Our on-going relationship with ANGRAU assures sustainability of this project and we expect project participants to establish lasting professional relationships that foster continuing collaborations. 


This ANGRAU / KSU partnership comprises a foremost agricultural university from each country.  The Acharya N. G. Ranga Agricultural University “is considered as the largest in India with an infrastructure of 9 Colleges, 58 research stations distributed in 7 Agro-climatic zones of the State…”. Research projects include: water management, rainfed agriculture, dryland horticulture, organic farming, cropping systems, and many other areas related to our collaborative project. “Believing in the concept that every research scientist should also be an extension worker in serving farmers, the University works in active association and close co-operation with farmers through frequent farmer-scientist interactions.” (see www.angrau.net for additional information)  

Approach

Our Agricultural Knowledge Initiative includes a targeted workshop, study tours, implementation planning, training materials, follow-up activities, and on-going collaboration.  We propose the following interconnected activities:   

1. Pre-workshop planning and collaboration.

2. A two-day workshop hosted by Kansas State University for irrigation and water management scientists from India.
3. A two-day field study tour in western Kansas illustrating and demonstrating topics covered in the workshop.

4. A two-day planning session, in which collaborative projects will be developed and planned for implementation in India.

5. Follow-up collaboration to secure resources and technology to implement planned strategies or projects.  

A brief description of each of these activities is presented below.

1) Pre-workshop planning - Organizers in India and KSU will collaborate to fine-tune categorical sessions and address specific priorities for the Indian participants. Representatives of Acharya N. G. Ranga Agricultural University will review details of the workshop and planned activities.  ANGRAU will identify scientists and professors that will attend the KSU-sponsored U.S./ India Agricultural Knowledge Initiative.  KSU participating faculty will be briefed on the issues, situations, and challenges facing India. 


2) Workshop – We propose a two-day workshop hosted on campus at Kansas State University that will focus on training on several innovative topics from the list above, but focusing primarily on microirrigation (drip irrigation) technologies, computer-based management support tools for irrigation and water management, rural water supplies, and rural area wastewater treatment and recycling.  We propose to invite 15-20 irrigation and water management scientists from India to participate.  As the in-country lead institution, ANGRAU will identify and invite 15-20 Indian scientists from a variety of institutions in India to this workshop.  The trainers for the workshop will be outstanding faculty at K-State.  Our faculty bring to this project a broad range of expertise and relevant experience in cutting edge water use technologies and water management.  Our resource list includes:

· Freddie Lamm – Irrigation Engineer, expertise in subsurface drip irrigation, center pivot sprinkler and limited irrigation of field crops. 

· Gary Clark – Irrigation Engineer, expertise in irrigation system design and management, and ET-based scheduling

· Danny Rogers – Extension Irrigation Engineer, expertise in Mobile Irrigation Lab,  irrigation system design and management, and ET-based scheduling

· Morgan Powell – Extension Engineer, expertise in onsite and rural wastewater treatment systems

· Loyd Stone -  Soil Physics, expertise in soil- plant-water relations and crop production

· Jeff Peterson – Natural Resources Economist – expertise in economics of irrigation and policy analyses

· David Steward – Civil Engineer, expertise in groundwater modeling

· Alok Bhandari – Civil Engineer, expertise in wastewater treatment

· Alex Matthews – Civil Engineer, expertise in water supply treatment

· Eric Bernard – Landscape Architecture, GIS and Database management

· Rob Aiken – Agronomist, expertise in plant-water relations

· Alan Schlegel – Agronomist, expertise in soil and water management, crop production

· Norm Klocke – Irrigation Engineer, expertise in limited irrigation and water management decision support systems

· Mahbub Alam – Extension Irrigation Engineer, expertise in irrigation management and subsurface drip irrigation

· Scott Staggenborg – Agronomist, expertise in climatology and crop modeling 

Training materials will be developed specifically for this project.  Workbooks will be prepared for Indian participants to use during our activities and as a resource document in India.  Decision support tools will be provided on CDs. 


3) Tour. We will conduct a two-day tour in western Kansas that will provide firsthand knowledge and demonstration of technologies and management that will include:

· Long-term subsurface drip irrigation research,

· Groundwater management districts – organization and management,

· Long-term research on irrigation scheduling and limited irrigation,

· Field research on wastewater recycling through irrigation,

· Field research on environmental issues associated with water and nutrient management,

· Reverse osmosis treatment for saline water,

· Ditch irrigation water management,

· Demonstration of the Mobile Irrigation Lab,

· Visits to several farms,

· Water use and recycling in dairies, and

· Discussions with regional irrigation industry representatives.

We will also include tours of other demonstration projects as requested by Indian participants during the workshop.


4) Planning of Collaborative Projects.  We will host and facilitate a two-day planning session to allow for the bilateral (India/KSU) team to develop and plan specific water management and water resource collaborative projects expanding upon and utilizing the technologies and management support tools discussed above.  The goal is to develop and plan at least five major national level projects to be implemented in India through a multi-disciplinary, bilateral team.  Indian scientists will identify the major issues and priority areas for implementation of projects.  The overall goal will be to develop and test technologies which will enhance the sustainability of food production in India while conserving and protecting the water resource base.  These projects will seek funding through the larger U.S./India AKI program.


5) Follow-up – The above-mentioned  plans for implementing water management and water resource-related projects in India will be developed into proposals for funding.  U.S. scientists will also assist Indian scientists in initiating small-scale pilot projects. 


KSU will create an interactive protected website for on-going collaboration with Indian participants. The site will allow virtual meetings, discussion groups, and help sessions.  This continuing scientific collaboration with Kansas State University will be an important resource as the planned projects are being implemented in India.  
PROJECT TIME FRAME AND SUSTAINABILITY

Project Time Frame

Pre-Workshop Planning - January - June 2007

Workshop and Tours – July 2007

Planning of Collaborative Projects – July 2007

Follow-up – Sept – Dec 2007

On-going collaboration after the grant project period.

Anticipated Impacts and Outcomes  

Outputs:

· 15-20 Scientists from India will visit Kansas State University for 10 days to address Sustaining Water Resources through Modern Technology and Management Support Tools

· 15 faculty from KSU will give presentations about water-management and sustainable water strategies and participate in the workshop to address India’s needs.  

· Bilateral teams of scientists from India and KSU will work together to address India’s water issues.

· 2 days of workshop, 2 days of tours, and 2 days of implementation planning sessions.

· KSU follow-up collaboration for Indian implementation projects.

· Participants will design implementation projects.

· Training materials for Indian participants, developed by KSU specifically for this project, including decision support tools on CDs.

Impacts and Outcomes:

· Scientist from India will learn innovative and successful strategies for irrigation, water treatment, and water management.

· Scientists and professors from Kansas and India will develop on-going relationships to help India address water issues now and in the future. 

· Scientists will return to India and apply new knowledge to address sustainable use of ground water resources and use of modern tools in water management, including specific implementation plans.
Monitoring and EvaluationFor program monitoring we will submit interim and final  progress reports summarizing :

· activities performed during the project period, 

· the number and representation of scientists from India that visit Kansas State University for the Sustaining Water Resources through Modern Technology and Management Support Tools workshop, 

· the specific faculty from KSU that give presentations and participate in the workshop, 

· the projects developed during the implementation planning session, and

· workshop, tour, and planning session proceedings. 

For Project Evaluation:

· Was the workshop and program effective?  Did participants return to India and apply new knowledge to address sustainable use of ground water resources and use of modern tools in water management? We will survey project participants regarding the effectiveness of the workshop, tour, and planning session; and ask participants if they plan to apply new strategies when they return to India. (KSU’s Continuing Learning department designs evaluation surveys. Draft evaluation forms specific to this project are included in the attachments.)

· Did participants from Kansas and India develop on-going relationships to help India address water issues?  We will identify participants from India and Kansas that have fostered an ongoing collaboration.  

· Did participants use new strategies and design implementation projects? We will identify the outcome of the implementation planning session.

Roles and Responsibilities

Dr. Freddie Lamm – Leader for Technical Program – responsible for subject matter content, planning workshop program, planning tour, planning session, identifying trainers 

Dr. W.L. Hargrove (Director, KCARE) – Leader for Logistics – logistics of workshop, tour, planning sessions, monitoring and evaluation, follow-up

Dr. Suravaram Reddy (Vice-Chancellor, ANGRAU) – In-country administrative leadership, identification of participants

Dr. Basireddy Reddy (Director of Research, ANGRAU) – In-country logistics, planning workshop program, planning tour, planning sessions

Collaboration and participation also provided by the fifteen KSU professors specifically listed as workshop presenters.

Budget Narrative

We are requesting $60,000 to support this effort.  The funds will be used to bring scientists from India to Kansas and to support the workshop, tour and planning sessions.  (See attached budget form).

Grant Request Details:

Travel: The majority of our budget request is for travel and per diem to bring Indian Scientist to Kansas State University.  We estimate $1840 each for airfare x 15 participants = $27,600.  We estimate $ 1163.73 each for meals and lodging x 15 participants = $17,456. 

Other: We have budgeted $1,500 for the 2-day tour of demonstration projects, irrigation systems, and water management practices. ($100 each for 15 participants).

Materials: Training materials will be produced, including written material, a CD of scientific information presented, and development of an interactive website. $600 budgeted for each participant = $9,000

Indirect Costs:  An 8% indirect cost rate is included in this request. $4,444. 

Total grant request: $60,000.

KSU matching funds: Indirect Costs: KSU has an indirect cost rate of 36.5%.  The majority of this indirect cost is listed as matching funds for $ 15,834, plus other matching funds at $4,166.  Total match $20,000.

	AKI BUDGET       (Draft only - The final will be typed on the RFA form - this page lists the RFA required categories/order)

	
	YR 1
	YR 2
	total

	Personnel
	
	
	

	Fringe Benefits
	
	
	

	Other Direct Cost
	
	
	

	Tour -2 days
	$1,500
	
	$1,500

	Travel (15 participants from India)
	
	
	

	airfare $1840 each
	$27,600
	
	$27,600

	Lodging and Meals $1,163.73 each
	$17,456
	
	$17,456

	Equipment
	
	
	

	Telecommunications
	
	
	

	Materials and Supplies
	
	
	

	training materials $600 each
	$9,000
	
	$9,000

	
	
	
	

	Contractural
	
	
	

	Other Costs
	
	
	

	Indirect (8%)
	$4,444
	
	$4,444

	TOTAL
	$60,000
	
	$60,000

	
	
	
	

	MATCHING  
	
	
	

	US Institution (facilities and administrative costs)
	$15,834
	
	$15,834

	                     other
	$4,166
	
	$4,166

	Indian Partner
	
	
	

	Grand Total
	$80,000
	
	$80,000
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