Conservation Practice 449 Irrigation Water Management
Instructions for Providing Financial Assistance
NRCS, California




Financial assistance (FA) is available for Irrigation Scheduling Activities as well as for performing Detailed Irrigation System Evaluations.  For irrigation scheduling, FA payment rates include the cost of typical irrigation scheduling tools such as soil moisture sensors, readers and data loggers.  The following describes minimum requirements on the part of the program participant as well as the planning and technical assistance role of NRCS.  Instructions and guidance for approved IWM activities modified for specific AWEP or CCPI projects or for special initiatives are available separately.  Area or field offices are encouraged to add elements such as outreach, follow-up technical assistance, and education needed for an effective IWM program.

Irrigation Scheduling Activity

With this activity, participating producers collect and record data to make informed irrigation scheduling (timing and amount) decisions.  Data collection, record keeping and learning how to use new equipment can be challenging for some producers, and many don’t initially have the infrastructure (i.e. flow meters) in place needed to fully apply the practice.  To address this, three levels of IWM irrigation scheduling actions have been defined allowing program participants to “start with the simple” and then progress to the more complete level as they are able.  Participating producers can choose to carry out these actions themselves or by working with an irrigation consultant.  

Record keeping forms offered with this material are relatively generic.  Local NRCS staff is strongly encouraged to modify and/or automate them as needed to better meet specific crop, irrigation system and producer needs.  When customizing or selecting forms and tools it’s important to remember that the goal of this activity is to enable the producer to compare the quantity of water applied with the quantity of water required for crop production.

Low Intensity - actions and tools:

The intent of this level is to introduce the producer to the concepts of quantifying applied water volumes, record keeping and monitoring crop and/or soil water status.  Initially the producer may not be able to accurately measure how much is water is applied so a specific measuring device is not required at this level.  However, if available, methods such as sprinkler pressure/flow rate relationships, pump/head/energy use, and gate opening/discharge relationship should be used to estimate irrigation amounts.  We are not expecting the producer to change the rate and timing of their irrigations at this point.  This payment requires the applicant to:
1) Work with NRCS to prepare an Irrigation Scheduling Assessment – This assessment is simply a start of a planning process.  It facilitates a conversation between the planner and the producer about irrigation scheduling and helps guide the planner in selecting appropriate tools and guidance for the producer.  The attached worksheet (Attachment 1) or its equivalent can be used.
2) Monitor and record crop or soil water status  – The producer can choose between climate based (such as CIMIS), soil based (such as using soil moisture sensors or “feel and appearance”), or plant based (such as leaf water potential or plant temperature) methods.  Soil and plant based measurements must be taken at enough locations to account for variability in soils and other conditions in the field.  Measurements or readings must be taken a minimum of two times between irrigation events for surface and sprinkler irrigation and once between micro irrigation events.  Attachment 2a or 2b or their equivalent can be used.  Note that “Climate Based” and “Soil Moisture” options are available.  Reports generated by other means are acceptable as long that they contain the minimum information found on Attachment 2a or 2b.
3) Keep a record of when irrigations are applied and the amounts applied (if a method of measurement is available) – This information can also be recorded on Attachment 2a or 2b.
4) Submit crop and/or soil water status and irrigation application records (i.e. Attachment 2a or 2b) as described by the local NRCS office.  

Medium Intensity - actions and tools:

The intent at this level is to have the producer accurately quantify the amount of water applied each irrigation, to use crop and/or soil water status data to determine WHEN to irrigate and to keep irrigation records.  At this level, the producer must have the ability to accurately measure irrigation flows to each field.  (Note: financial assistance is available for installing flow measuring devices as an activity under Conservation Practice 587 – Structure for Water Control.)  This payment requires the applicant to: 
1) Work with NRCS to prepare an Irrigation Scheduling Assessment – As described above (unless already performed in a prior year).
2) Monitor and record crop and/or soil water status as described in “Low Intensity” above.  Attachment 3a or 3b or equivalent can be used for record keeping.
3) Establish threshold soil moisture readings, cumulative daily climate based water use  estimate, or plant stress device reading to trigger the start of each irrigation - Attachment 3a or 3b or their equivalent can be used to record thresholds.  Note that “Climate Based” and “Soil Moisture” options are available.  Reports generated by other means are acceptable as long as they contain the minimum information found on Attachment 3a or 3b or equivalent can be used for record keeping.
4) Measure and record all irrigation amounts and dates - See discussion about Attachment 3a or 3b above.  Record keeping tools or forms must include a place for an applied water “season total” entry.
5) Submit crop and/or soil water status and irrigation application records (i.e. Attachment 3a or 3b) as described by the local NRCS office.

High Intensity - actions and tools:

The intent at this level is to have the producer accurately quantify the amount of water applied each irrigation, use crop and/or soil water status data to determine WHEN and HOW MUCH to irrigate and to keep irrigation records.  The producer must have the ability to accurately measure irrigation flows to each field.  At this point we are expecting the producer to change their irrigation timing and amount to best match crop/soil water requirements.  This payment requires the applicant to:
1) Work with NRCS to prepare an Irrigation Scheduling Assessment – As described above (unless already performed in a prior year).
2) Monitor and record crop and/or soil water status as described in “Low Intensity” above.  Attachment 4a or 4b or equivalent can be used for record keeping.
3) Establish threshold soil moisture readings or measurements, cumulative daily climate based water use estimate, or plant stress device readings to trigger the start of each irrigation - Attachment 4a or 4b or their equivalent can be used to record thresholds.  Note that “Climate Based” and “Soil Moisture” options are available.  Reports generated by other means are acceptable as long that they contain the minimum information found on Attachment 4a or 4b.
4) Calculate/determine and record the required inches, gallons/plant or system run time prior for each irrigation – Must consider current measured or estimated soil water deficit, any desirable soil water deficit, salt leaching requirements and system efficiency.
5) Measure and record all actual irrigation amounts and dates – See discussion about Attachment 4a or 4b above.  Record keeping tools or forms must include a place for an applied water “season total” entry.
6) Submit crop and/or soil water status and irrigation application records (i.e. Attachment 4a or 4b) as described by the local NRCS office.

Program requirements:
· Participating producers must not already be receiving similar services at no or reduced cost from another program on the same field(s).
· Payments are annual for up to three years. 
· Selected intensity levels must be progressive on each field if a participant chooses to participate for multiple years.  For example, if a producer signs up for three years of IWM and selects the Low Intensity for the first year, than year two must be at the Medium level or better and year three must be at the High level.  A producer can choose to participate at the High level for all years in a multiyear contract.  Or, a producer can choose to participate at the Low, Medium or High level for one year.
· It’s recommended that Areas or field offices set a payment cap at $3,000 per contract per year.  
· An irrigation evaluation, described below, is highly recommended prior to the implementation of these irrigation scheduling activities.   

NRCS is responsible for:
· Assisting producers in their selection of appropriate intensity levels.
· Working with each applicant to complete the “Irrigation Scheduling Assessment” (Attachment 1). 
· Assisting the producer in selecting and using tools needed to carry out the actions identified in each level.
· Making sure to list performance requirements for the selected intensity level on the IWM 449 Practice Requirement Sheet (See Practice Requirement Sheet discussion below).
· At a minimum, simply review submitted records to confirm the activity has been implemented.  Ideally staff would process/check submitted records to determine if data is being used correctly and the need for further assistance. 

Documentation:
In addition to documents completed by NRCS, the producer’s case file must include copies of the producer record keeping tools described above for each crop season and field enrolled in the program. 

Detailed Irrigation System Evaluation Activity

In order for producers to make informed irrigation scheduling decisions, they need to know how the system is performing. An Irrigation System Evaluation provides this information.  In an evaluation, measurements are made during an irrigation event to track and quantify the destination of applied water to calculate uniformity and water losses. In addition, the producer is given the opportunity to describe his/her methods for determining when to irrigate and how much to apply (scheduling) to identify opportunities for improvement. A report is developed for the producer describing system performance including how uniformly the water is being applied, how much is being applied during the irrigation event, the effect of the current irrigation scheduling strategy and what improvements would be beneficial.

Evaluation services may be available from local irrigation districts, private consultants, Resource Conservation Districts, or other agency-sponsored Mobile Labs. If free and comparable irrigation evaluation services are available to producers they should be directed to those services in lieu of this program.  A list of consultants who may be able to provide evaluation services can be found on the CIMIS website http://wwwcimis.water.ca.gov/cimis/infoIrrConsultant.jsp.  Producers are strongly encouraged to select consultants who have participated in Cal Poly Irrigation and Research Center (ITRC) Irrigation System Evaluation courses or equivalent specialized training. System evaluation (uniformity) protocols/tools presented by Cal Poly ITRC (www.itrc.org) or NRCS National Engineering Handbook, Part 652, Irrigation Guides or their equivalent must be followed. 

At a minimum, evaluation reports must include: 
· A narrative describing of how the irrigation system is currently being operated (i.e. set times, numbers of furrows, borders, or sprinkler or micro blocks per set, maintenance, flushing, run lengths, tailwater management, irrigation scheduling methods, etc.). 
· Graphical displays of water destinations (root zone storage, deep percolation, evaporation and runoff). 
· Narratives of quantified water destinations and computed distribution uniformity (DU) and application efficiency (AE). 
· A narrative discussion of alternatives for improving the system or its operation. 
· A narrative discussion of alternatives for improving irrigation scheduling (timing and amount to apply). 



Program requirements:
Each program applicant is eligible to receive financial assistance on one evaluation of each type of irrigation method used on the farm. Furrow, border, sprinkler and micro (drip or spray) are considered different types of irrigation methods.

NRCS is responsible for:
· Making sure the producer understands the purpose of performing evaluations and what is expected of him or her in implementing the activity.
· Provide producers with a list of irrigation consultant/evaluation providers.  In addition to local resources, the CIMIS website http://wwwcimis.water.ca.gov/cimis/infoIrrConsultant.jsp. may be of help.
· Making sure that evaluation reports are complete and results and corrective alternatives are discussed with the producer.

Documentation:
In addition to documents completed by NRCS, the producer’s case file must include a copy of the evaluation report submitted to the producer. 

 Practice Requirement Sheets
 
Practice Requirement Sheet templates have been developed for each of the three irrigation scheduling levels as well as for irrigation system evaluations (Attachments 5a,b,c,d).  Field Offices are encouraged to modify and add additional requirements to the sheets to meet local needs.  Job Sheets or other forms of “how-to” guides will likely need to be attached.  

Technical Resources

Contact your Area Specialists or State Water Management Engineer for assistance.  An Irrigation Share Point site is being developed to post guidance and tools.  The following are suggested resources:
· NRCS National Engineering Handbook, Part 652, Irrigation Guide.
· E-Toolbox (Irrigation) distributed on DVDs to all CA Engineering staff during the 2009 Sacramento meeting (contact State Water Management Engineers for additional copies).
· “Estimating Soil Moisture by Feel and Appearance“- printed copy- Program Aid #1619. 
· Center for Irrigation Technology (CIT) located at the Fresno State University, which has a web-based Irrigation Scheduling program: http://www.wateright.org/.
· Irrigation Training and Research Center (ITRC) located at Cal Poly San Luis Obispo:
http://www.itrc.org/  has training courses on Irrigation System Evaluations and useful free publications on the website.
· UCD publications related to Irrigation and Irrigation Scheduling. Local Farm Advisors and UC Irrigation Specialists are also a good resource.
· CIMIS at http://wwwcimis.water.ca.gov/cimis/welcome.jsp is the main source of reference ET (ETo) data across the State. 
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