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Nicole Bell, Manager
Kern River Watershed Coalition Authority
PO Box 151
Bakersfield, CA 93302

Tel: (661) 616-6500
Fax: (661) 616-6550
Email: admin@krwca.org
Website: www.krwca.org
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Todays Agenda

1. Workshop introduction and coalition leads

2. Annual attendance, housekeeping items, grower reporting deadlines

3. CV-SALTS and Kern Water Collaborative 

4. ILRP Farm: Nitrogen Analysis Report (NAR)

5. INMP Worksheet

6. Grower tools and resources

7. Grower INMP Self-certification and continuing education

8. ILRP Farm: Farm Builder, INMP Summary Report, Sign and Submit Page

9. Groundwater Protection Values and Targets; A/R Acceptable Ranges

10.Groundwater Quality Management Plan (GQMP)

11. Groundwater Quality Trend Monitoring Program (GTM)

12.Surface Water Monitoring Program

13.On-Farm Drinking Water Well Testing

14.Guest Speaker: Nitrogen and Irrigation Initiative
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Kern ILRP Coalitions

• Buena Vista Coalition (BVC)

• Cawelo Water District Coalition (CWDC)

• Kern River Watershed Coalition Authority 
(KRWCA)

• Westside Water Quality Coalition (WWQC)
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Tim Ashlock
Buena Vista Water Storage District
PO Box 756
Buttonwillow, CA 93206

Tel: (661) 206-1101
Fax: (661) 764-5053
Email: tim@bvh2o.com
Website: www.bvh2o.com

BVC
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David Halopoff, ILRP/Coalition Coordinator
Cawelo Water District Coalition
17207 Industrial Farm Road
Bakersfield, CA 93308

Tel: (661) 393-6072
Fax: (661) 393-6073
Email: dhalopoff@cawelowd.org
Website: www.cawelowd.org

CWDC
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Morgan Campbell, Regulatory Manager
Westside Water Quality Coalition
5555 California Ave, Suite 209
Bakersfield, CA 93309

Office: (661) 663-9022
Cell: (805) 305-7072
Email: mcampbell@westsidewa.org
Website: www.wwqc.org

WWQC
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Annual Meeting Attendance NOW 
Required for ALL Members

• Did you register for all memberships, with each of the 
Coalitions? 

- If not, please provide the Membership name, ID Number and Coalition 
to cmancour@ppeng.com

• REMINDER: Annual attendance at an ILRP coalition-sponsored 
meeting is required for ALL Members as a condition of 
membership. 

8

mailto:cmancour@ppeng.com


Meeting Attendance Required

Members shall:

• Always register at each meeting attended for each Membership, 
by providing member name and member #,

• Review outreach materials to become informed of any water 
quality problems to be addressed, management practices that 
are available to address those issues; and reporting requirements,

• ALL members MUST provide each Coalition with Annual 
Certification of the above.
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ZOOM Webinar Posted on Website

• The Live Webinar will be recorded and posted to the KRWCA website at 
www.krwca.org (for ALL Kern County coalitions).

• The 2024 Winter Outreach Webinar Button will take you to YouTube where you 
can view the Webinar.

• Slides are available on the KRWCA website

• IMPORTANT: Be sure to complete the Grower Attendance Survey to receive 
credit for attendance.  

– Include ALL memberships that you represent on the Attendance Survey.

– The Survey acts as your Verification of Attendance.

– The Power Point Presentation will also be posted BUT viewing does not count towards 
meeting attendance.
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Member Reports Due 

• No Farm Evaluation (FE) or Management Practices Implementation Report 
(MPIR) due for 2023 Crop Harvest Year.

• Irrigation Nitrogen Management Plan Worksheet (2024 Crop Harvest Year) 

– Required to be completed by ALL members by March 1, 2024.

– Certification is required for ALL farms with parcels designated in an HVA and/or 
“outlier”.

– Remains On-Farm: Is NOT submitted to the Coalition.

• Irrigation & Nitrogen Management Plan Summary Report (2023 Crop 
Harvest Year)

– Now required to be completed by ALL members by March 1, 2024.

– INMP Summary Report IS submitted to the Coalition through ILRP Farm.
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Due Dates for Required Reports

Report Vulnerability Farm Size Due Date
Renewal 

Frequency

Farm Evaluation Not due for 2023 Crop Harvest Year Five Years

Management 
Practice 

Implementation 
Report

Not due for 2023 Crop Harvest Year Five Years

Irrigation and 
Nitrogen 

Management Plan
Worksheet*

All
*Certification REQUIRED if HVA 

membership or outlier
All March 1, 2024 Annually

Irrigation and 
Nitrogen 

Management Plan 
Summary Report

All All March 1, 2024 Annually
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March 1, 2024 Deadline

Please Note: There will be NO EXTENSIONS to the March 1, 2024 
reporting deadline mandated by the Tulare Lake Basin General 
Order.  
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APN ENROLLMENT REMINDER

• All farmed irrigated land MUST be enrolled.

• Newly purchased and/or leased irrigated land must be enrolled 
once acquired.

• If you have not paid your membership enrollment fees, you 
MUST do so immediately or the membership will be revoked and 
reported to the Central Valley Regional Water Quality Control 
Board as dictated by the ILRP General Order Requirements.
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CV-SALTS
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CV-SALTS - Central Valley Salinity Alternatives for Long-Term 
Sustainability:

– Salt Compliance 

▪ Salt Control Program, P&O Study Participation

– Nitrate Compliance

▪ Nitrate Control Program, Management Zone Participation through your ILRP 
Coalition for enrolled land

*IMPORTANT: CV-SALTS, Salt and Nitrate Compliance for enrolled land is handled by the 
Coalition on members behalf.  For other WDRs related to your operations, it is your 
responsibility.



KERN WATER COLLABORATIVE

The Kern Water Collaborative (KWC) was established in 2022, by 
various permitted discharger industries as the Kern County 
Management Zones (4) administrative entity.

• The KWC Board of Directors is made up of 11 industry 
representatives from; Irrigated Lands, Oil & Gas, Dairy/Cattle, 
Food Processors, and Publicly Owned Treatment Works 
(POTW).
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KERN WATER COLLABORATIVE

• The Kern Water Collaborative (KWC) will be administered and 
managed by KRWCA staff. 

• The Kern Water Collaborative will be housed at the KRWCA 
Office.

• Four Management Zones will be managed by the KWC
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KWC PROPOSED MZ BOUNDARIES

Proposed 

Management 

Zone:

• Small portion of 

one P2 subbasin

• 2 complete P2 

subbasins

• 1 non-prioritized 

subbasin



KWC PROPOSED MZ BOUNDARIES INCLUDE
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KWC Boundary Contains:

• Tulare Lake P2 Subbasin 

• Kern County (Westside South) P2 Subbasin

• Kern County (Poso) P2 Subbasin

• Non-Prioritized Kern County (Kern River) Subbasin



NITRATE 
CONTROL 
PROGRAM 
BROCHURE
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NITRATE 
CONTROL 
PROGRAM 
BROCHURE
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NITRATE 
CONTROL 
PROGRAM 
BROCHURE
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NITRATE 
CONTROL 
PROGRAM 
BROCHURE
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CV-SALTS

24

• Go to cvsalinity.org for more information about CV-SALTS Salt 
and Nitrate Compliance Requirements.

– The KWC website will be linked to cvsalinity.org and 
krwca.org once it’s established. 



QUESTIONS
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D. Ryan Dodd, CPSS, CPAg, CCA, TSP

Scientist/Soil Scientist/Agronomist

1. ILRP Farm Online Regulatory Form Submission

2. Emerging Regulatory Changes

3. Groundwater Trend Monitoring Program

4. Surface Water Monitoring Program

5. On Farm Drinking Water Well Monitoring
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Regulatory Form 

Process for 

Crop Harvest Year 2023 
(INMP SR due to Coalition by March 1, 2024)
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Regulatory Form Reporting Process – ILRP Farm
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5. Review 2022 Crop Harvest Year Outlier Status

4. Sign and Submit

3. Complete the 2022 Crop Harvest Year INMP Summary Report

2. Build your farm in “Farm Builder”

1. Login to ILRP Farm



ILRP Farm: Online Submissions
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INMP Step 1: Review Nitrogen Analysis Report 
(NAR)
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Review NAR for any issues from previous year (e.g., outliers, errors, etc.), try to fix them during the upcoming year



What is A/R and A-R?

• A = Total applied nitrogen 

• R = Nitrogen removed from the field + sequestered in 
permanent tissue

• Metrics used for nitrogen use efficiency

• Possible future regulatory metric

- For example, Dairy General Order A/R limit of 1.4 to 1.65

• Appropriate ranges are being developed
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INMP Step 1: NAR
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• NAR accessible via ILRP Farm (previous years available)

• Two ways to access:

– Dashboard

– Left navigation tool bar



INMP Step 1: NAR - Layout

1. General Member info

2. Select Crop Harvest 
Year, print, historical 
outlier status

3. FAQs

4. Current outlier status 
& legend

5. Outlier fields (when 
applicable)

6. Main NAR table and 
graphs
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Tools and Resources

1. Must certify future INMP Worksheets

2. Review information with coalition and CCA

3. California Fertilization Guidelines (Google) 
http://geisseler.ucdavis.edu/Guidelines/Home.html

4. CropManage: https://cropmanage.ucanr.edu/

5. UC Nitrogen Course: https://ucanr.edu/sites/nitrogencourse/

6. Nitrogen and Irrigation Initiative (NII): https://ucanr.edu/sites/nii/

7. Southern San Joaquin Valley Management Practices Evaluation Program (SSJV 
MPEP) agmpep.com

What do I do if I didn’t make any errors, but I still have outlier fields?

34

http://geisseler.ucdavis.edu/Guidelines/Home.html
https://cropmanage.ucanr.edu/
https://ucanr.edu/sites/nitrogencourse/
https://ucanr.edu/sites/nii/
http://agmpep.com/


Tools and Resources
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http://geisseler.ucdavis.edu/Guidelines/N_Uptake.html 
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Nitrogen and Irrigation 
Initiative

Free on-farm consultations
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Feb 2025 & 2026

INTEGRATED WATER & 
NITROGEN MANAGEMENT

Funded by CDFA Water Efficiency Technical Assistance

TRAININGS

A 3-part curriculum will be 
delivered in collaboration 

with UC experts

Irrigation efficiency and nutrient 
management content for nut and 
fruit trees, citrus, grapes, forage and 
grains, and row crops.

Overview of the regulatory landscape 
and the connection between 
management and groundwater 
quality at the landscape scale.

Decision-support tool tutorials for 
CropManage.

Who 
should 
attend?

Growers, farm managers, other farm staff, 
crop advisors, consultants, and technical 
service providers are welcome. 

Continuing 
Education 

Credits 
Available

Where?
Fresno, Tulare, Bakersfield

Online content delivered on agmpep.com



Irrigation and Nitrogen Management Plan 
(INMP) Worksheet

38

Visit the KRWCA YouTube page for past outreach videos: https://www.youtube.com/@krwca 

Watch the 2021 webinar for a detailed example of how to complete the INMP worksheet. Not going 

through all details in this presentation.

2021 Webinar: https://www.youtube.com/watch?v=UHwkbwmMOhA 

https://www.youtube.com/@krwca
https://www.youtube.com/watch?v=UHwkbwmMOhA
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INMP Worksheet Certification and Continuing 
Education  Requirements

• ALL memberships with at least one High Vulnerability Area (HVA) parcel must 
certify their INMP Worksheets via:

– Professionals listed in the WDR (not PCAs) 

– Grower Self-Certification (if NMP/INMP                                                                                 
Self-Certification course completed) 

• Low Vulnerability Area growers must now certify INMP Worksheet if they 
have nitrogen outlier fields, as identified via NARs

• Continuing Education Units (CEUs): 3 hours every 3-year cycle (according to your 
certification date)

Certified Professional 

Soil Scientist
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INMP Grower Self-Certification Program – Online Course

41

• New (as of 2022) online and on-
demand course now available

• 2-3 hours, 30 question exam

• Pass and you are self-certified for 3-
years

• Detailed INMP training workbook 
available

• Should help with improved irrigation 
and nitrogen management

• https://www.cdfa.ca.gov/is/ffldrs/frep
/training.html

https://www.cdfa.ca.gov/is/ffldrs/frep/training.html
https://www.cdfa.ca.gov/is/ffldrs/frep/training.html


INMP: Certification & Continuing Education

42

Website of approved CEU courses:

https://www.cdfa.ca.gov/is/ffldrs/frep
/continuing_education.html 

or search:
“cdfa frep continuing education”

https://www.cdfa.ca.gov/is/ffldrs/frep/continuing_education.html
https://www.cdfa.ca.gov/is/ffldrs/frep/continuing_education.html


Regulatory Form Reporting Process – ILRP Farm
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5. Review 2022 Crop Harvest Year Outlier Status

4. Sign and Submit

3. Complete the 2023 Crop Harvest Year INMP Summary Report

2. Build your farm in “Farm Builder”

1. Login to ILRP Farm



ILRP Farm: Farm Builder
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ILRP Farm: Farm Builder – Edit Field Details
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Irrigation and Nitrogen Management Plan 
(INMP) Summary Report
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ILRP Farm: Survey Questions 1
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ILRP Farm: INMP Summary Report

• Data entered. Notice boxes are green, no red or yellow “errors”
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ILRP Farm: Live Validation

NOTE: If items are flagged red, must provide “More Info”. Encouraged in all cases.

Extensive “Live Validation” in ILRP Farm Min/max yields, N rates, moisture, etc.

If red, something is likely incorrect (some exceptions) Threshold values refined annually

49
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Regulatory Form Process
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5. Review 2022 Crop Harvest Year Outlier Status

4. Sign and Submit

3. Complete the 2023 Crop Harvest Year INMP Summary Report

2. Build your farm out in “Farm Builder”

1. Login to ILRP Farm



ILRP Farm: Sign & Submit Page

Indicate if you attended an annual outreach event
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ILRP Farm: Sign & Submit Page

NOTE: All issues must be resolved before reports can be submitted (Farm Builder and INMP Summary Report)
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Regulatory Form Process
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5. Review 2022 Crop Harvest Year Outlier Status

4. Sign and Submit

3. Complete the 2023 Crop Harvest Year INMP Summary Report

2. Build your farm out in “Farm Builder”

1. Login to ILRP Farm



ILRP Farm: Sign & Submit Page – Outlier Status
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10/15/2023
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02/29/2024



NEW: Groundwater Protection (GWP) 
Values and Targets

55

• Substantial new N efficiency metric 
(“Quantifiable Milestone”; township basis)

• Will likely be a primary grower N metric

• GWP Values = Estimated value of grower 
discharge, informed by INMP SRs 

• GWP Targets = Amount of allowable N discharge 
within a township to protect water quality. 
Updated every 5 years 

• Coalitions will compare annual GWPVs to GWPT 
to evaluate compliance in township

• If a township GWPV does not meet GWPT, 
growers must address issues

NO3

NO3

NO3



NEW: A/R Acceptable Ranges

• Another new N efficiency metric

• Less focused on groundwater quality

• A/R cannot be used to estimate N loading to 
groundwater

• Focused on grower N efficiency at the field level

• Agronomically appropriate A/R ratios by crop

• May replace statistical outlier approach

• Low end of range: lowest that is routinely achievable in 
optimal conditions

• High end of range: ratio that should be achievable in 
most cases in real settings
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Groundwater Quality Management Plan

• Each coalition’s detailed plan on how to address 
groundwater quality issues (mostly nitrate)

• Umbrella plan that encompasses all ILRP 
groundwater components

– MPEP, GAR, GTM, INMP reporting, outreach, GWPTs, A/R 
Acceptable Ranges, etc.

• Plan provides the performance measures that 
coalitions are evaluated on

• Plans to be updated by July 1, 2024

• Coalitions submit Annual Status Reports on progress
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Groundwater Quality Trend Monitoring (GTM)

• Why do we do this?

• It is required

• To evaluate long term trends in 
groundwater quality that may be 
partially influenced by irrigated 
agriculture.

• Test: Annual (EC, pH, DO, temperature, 
NO3-N); 5-years (TDS, General Minerals)



Groundwater Trend Monitoring Well 
Network Development

• How are wells selected?

• Use existing wells.

• Representative of regional 
impacts of irrigated agriculture.

• Represents both high and low 
vulnerability areas.



KRWCA 

GTM 

Wells



GTM Well Network Status - 2023

56 active network wells 
available for sampling

15 wells could not be 
sampled

1 well owner was not using the well 
and would not start the pump

3 wells the pumps were not running 
this year and the owners were 

unable to start them

5 wells had pumps that needed 
repairs

1 well the ownership changed, and 
a new access agreement was not in 

place

5 wells permanently removed from 
the network

41 successfully sampled



2023 Groundwater Trend Monitoring Results

• Results for the network should be reviewed 
collectively, GTM network results are intended to be 
indicative of large, regional land use trends over time

• GTM results are not used, nor are they intended to be 
used, to measure the impact of a specific well 
owner(s) management practices on groundwater 
quality



Nitrate-N Results 2023

• Minimum Value: Non-Detect

• Maximum Value: 37.0 mg/L

• Average Value: 8.9 mg/L

• Median Value: 7.1 mg/L

• 63% of results less than or equal to 10 mg/L 
MCL

• 36% of results over the 10 mg/L MCL*
– No wells used actively for drinking water exceeded 

the MCL

• Nitrate concentrations going up, down, or 
steady; varies by well

*10 mg/L is the maximum contaminant level for drinking water. Most wells in the network are irrigation/monitoring wells, not 

drinking water wells. Being above the drinking water MCL is not a “violation” it is simply a threshold that larger regional trend 

analyses may use for comparison.



2023 Member Communication

• Result letters for each well sampled in the network 
will be emailed to members with a summary of 
their well’s field and laboratory results in January.

Thank you to the members and board 
members that have participated in the 
GTM program. Your responsiveness and 
flexibility in sampling scheduling increases 
our efficiency in the field and reduces 
unnecessary trips and costs.



Next Steps – More Wells Needed

• More wells are needed (spatial gaps, 
wells that are no longer viable).

• Must add wells along southern border 
of KRWCA’s primary area, west of 
Interstate 5.

• KRWCA is currently reviewing options 
for new wells

• Please respond to the coalitions if 
they reach out about your well



Questions?



KRWCA Surface Water Monitoring Program: Program Goals

67

• Characterize water quality within 
the coalition's region

• 5 monitoring locations

• Poso Creek, Kern River, Tecuya
Creek, El Paso Creek, Chanac 
Creek

• Identify potential impacts to 
water quality from irrigated 
agricultural practices

• Manage any impacts identified 



Surface Water Monitoring Program: 2023 Water Year Results

68

Month (2022/ 2023) # of Samples
2023 WY

October 1

November 1

December 2

January 2

February 1

March 3

April 2

May 2

June 1

July 1

August 2

September 1

Total 19

* Water Year: October 1- September 30



Surface Water Monitoring Program: 2020-2023 Results
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SURFACE WATER MONITORING SITES

KRWCA Sampling Statistics 2020- 2023

2020 2021 2022 2023

Water 
Year

# Sites 
Sampled

Total 
Samples

2020 WY 2 14

2021 WY 1 12

2022 WY 1 12

2023 WY 3 19

* Water Year: October 1- September 30



Surface Water Quality Management Plans (SQMPs)
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• Chanac Creek (2018): DDE, Molybdenum, Total Dissolved Solids, E 
coli, Toxicity to Algae, and pH

• Kern River (2023): Arsenic Source Identification Study

• Kern River (2023): pH 

• Poso Creek (2023): pH & E.coli
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Poso Creek
March 2023
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Kern River
March 2023
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Chanac Creek
December 2022



On-Farm Drinking Water Well Testing

Sampling of On-Farm Drinking Water Wells

• On-farm drinking water wells must be tested annually for 
Nitrate + Nitrite as N

- On-farm drinking water well is defined as a well that is located on an 
APN enrolled in the Coalition that actively provides water for human 
consumptive use

• Sampling window is calendar year
Do not wait until the last minute - labs will get backed up

- Must use an ELAP certified laboratory

• If the result is over the MCL of 10 mg/L, member must provide 
notice to users using the nitrate notification template and send 
a copy of the completed template to the Regional Board
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Nitrate Notification Template

Available online here: 
https://www.waterboards.ca.gov/centralvalley/water_issues/irrigated_lands/drinking_water/dw_notification_temp.pdf
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https://www.waterboards.ca.gov/centralvalley/water_issues/irrigated_lands/drinking_water/dw_notification_temp.pdf


On-Farm Drinking Water Well Testing

You do NOT need to test your well if:

• Replacement bottled water is being 
provided to well user (must keep receipts)

• If the well was previously tested, 
exceeded 10 mg/L, and a notification 
template was provided to the drinking 
water user and the Regional Board

76



Regional Board List of 
ELAP Certified Laboratories

List available online:
https://www.waterboards.ca.gov/centr

alvalley/water_issues/irrigated_lands/

drinking_water/dw_elap_labs_list.pdf
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On-Farm Drinking Water Well Testing

How to Get Your Well Tested:
1. Fill out and follow the directions on the member information form

2. Take the completed member information form to your preferred ELAP laboratory

3. Laboratory will provide you with sampling bottles and chain of custody

4. Take a sample of your well following the laboratory instructions

5. Return sample and completed chain of custody to laboratory

6. Laboratory will analyze, upload to Geotracker, and provide you with the results

7. If your results are greater than 10 mg/L, provide water user and the Regional Board* with 
a copy of the drinking water notification form

*If only you (and immediate family) consume water from the tested well that exceeds 10 mg/L and you indicated so on the 
member information form item 1j turned into the lab, you do NOT need to turn in a nitrate notification template to the 
Regional Board
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Available online here: 
https://www.waterboards.ca.gov/central
valley/water_issues/irrigated_lands/drink
ing_water/dw_member_info.pdf
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On-Farm Drinking Water Well Testing

For Additional Information: 

• Contact the Regional Board’s office at (559) 488-4396 or 
ilrpinfo@waterboards.ca.gov

• Or visit the Regional Board’s ILRP On-Farm Drinking Water webpage at 
https://www.waterboards.ca.gov/centralvalley/water_issues/irrigated_lands/
drinking_water/#ilrpdwwmt
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Meeting Evaluation

81

Please complete and 
return the meeting 
evaluation form at the 
Registration Table. 



Questions?
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Nitrogen and Irrigation Management: Why It Is 
Important & How it All Works Together 

Mohammad Yaghmour
Orchard Systems Advisor UCCE-Kern

mayaghmour@ucanr.edu



Kern

Tulare

Kings

Fresno

MaderaMerced
Stanislaus

San Joaquin

Santa Cruz
Santa Clara

San Benito
Monterey

Funding 
        = FIAB (Fertilizer Inspection Advisory Board)

        = FIAB + SCBG (Specialty Crop Block Grant)

        = CIG (Conservation Innovation Grant)

Activities
• Develop Educational Resources
• On-farm trials
• Training Events
• Growers consultations

Technical Assistance Collaborations: Nitrogen and Irrigation Initiative

Partners
• UC ANR
• UC Davis
• CDFA



Technical Assistance 
Collaborations: Nitrogen and 

Irrigation Initiative

UC Project Coordination
 

 Khaled Bali, UCANR
 Samuel Sandoval, UCANR/UC Davis
 Erik Porse, UC CIWR

        Academic Coordinator: 
 Rachel Shellabarger, UCANR
 

        Project Scientist: 
 Fatemeh Mehrabi, UCANR

        Central Coast Advisors:
 Michael Cahn (Monterey)
 Aparna Gazula (Santa Clara County) 

San Joaquin Valley Advisors:
Phoebe Gordon (Madera)
Mae Culumber (Fresno)
Mohammad Yaghmour (Kern)

Staff Research Associates: 
David Chambers, Benjamin Halleck,
Jaqueline Vasquez Mendoza, 
Cristal Hernandez, Brady Holder, Jorge Calva, 
Karla Cornelio, 1 vacancy



Photosynthesis and Transpiration



Importance of Irrigation and Nitrogen

Source: Bhattacharya, A. 2019. Radiation-Use Efficiency Under Different Climatic Conditions.
 pages 51-109. In Changing Climate and Resource Use Efficiency in Plants. 



Source: FAO



Relationship Between ET, PAR, and Yield 
of Pistachio Orchard

Source: Marino et al. 2019. Actual Evapotranspiration and Tree Performance of Mature Micro-
Irrigated Pistachio Orchards Grown on Saline-Sodic Soils in the San Joaquin Valley of California 



Examples of Orchard Factors Affecting ET 



Nitrogen

▪ An important element for plant growth.

▪ An important tool to manage N is to have a N 
budget that is grower-specific.

▪ Targeted placement of N fertilizer in the root 
zone combined with timing to match N 
applications with N uptake

▪ improved irrigation scheduling and uniformity, 
and the adoption of irrigation designs 
optimized for different soil types are options to 
implement an efficient N budget.



Impact of Irrigation and Nitrogen 
Management

Improved irrigation and N management considerations affects environment, can have economic 
impact,  affects diseases, etc. Thus, Irrigation and N budgeting and efficiency is very important!



Irrigation and Nitrogen Budgeting

▪ Crop water requirements and irrigation scheduling (ETo, 
Kc, ETa, CIMIS, Tule, plant-based technologies, and soil 
moisture), tree growth, etc.

▪ Soil type (texture and its impact on water holding 
capacity, infiltration rate, irrigation frequency, and 
possibly leaching if needed)

▪ Irrigation system (drip or other systems, efficiency, 
application rate, flow rate, irrigation frequency, variable 
rate irrigation), and Irrigation water quality.

Plant

SoilIrrigation System



Irrigation and Nitrogen Budgeting

▪ Crop water requirements and irrigation scheduling (ETo, 
Kc, ETa, CIMIS, Tule, plant-based technologies, and soil 
moisture), tree growth, etc.

▪ Soil type (texture and its impact on water holding 
capacity, infiltration rate, irrigation frequency, and 
possibly leaching if needed)

▪ Irrigation system (drip or other systems, efficiency, 
application rate, flow rate, irrigation frequency, variable 
rate irrigation)

Plant

SoilIrrigation System



Crop water requirements and irrigation scheduling

- ETo: Spatial CIMIS
- Kc: Crop coefficient (various sources but use as a 

guide, need to adjust to your farm)
- ETa: Tule technologies, Arable Mark, other  

 sources
- Soil moisture sensors: various vendors 

- About CIMIS Weather Stations - Fruit & Nut 
Research & Information Center (ucdavis.edu)

- http://ucanr.edu/sites/Nut_Crops

http://fruitsandnuts.ucdavis.edu/Weather_Services/about_CIMIS_stations/
http://fruitsandnuts.ucdavis.edu/Weather_Services/about_CIMIS_stations/


Weekly ET Reports
Contact local UCCE farm advisor



Weekly ET Reports
Contact local UCCE farm advisor

18ft*9ft
~ 270 trees/ac



Drought and CIMIS Stations



Example: Crop Water Use:
Tule Technologies Method



Irrigation and Nitrogen Budgeting

▪ Crop water requirements and irrigation scheduling (ETo, 
Kc, ETa, CIMIS, Tule, plant-based technologies, and soil 
moisture), tree growth, etc.

▪ Soil type (texture and its impact on water holding 
capacity, infiltration rate, irrigation frequency, and 
possibly leaching if needed)

▪ Irrigation system (drip or other systems, efficiency, 
application rate, flow rate, irrigation frequency, variable 
rate irrigation)

Plant

SoilIrrigation System



Soil type (texture and its impact on water 
holding capacity, infiltration rate, irrigation 
frequency, and possibly leaching if needed)

- Soil texture: get to know your soil (several sources), start with 
the soil map but backhoe or at least a shovel is a must

- Check for soil variability (may need to have variable rate 
irrigation)

- What is your water holding capacity (WHC)?
- Effective rootzone depth (flood vs drip)
- If considering new irrigation system, consider soil
 variability in the  new design (management zones)
- Consider soil type in leaching (if needed)

Soil type 114: Exeter loam



Soil Resources 

- California Soil Resource Lab :: Home (ucdavis.edu)

- Web Soil Survey - Home (usda.gov)

- ANR Catalog (ucanr.edu)

- NRCS and RCDs

Natural

Resources

Conservation

Service

https://casoilresource.lawr.ucdavis.edu/
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
https://anrcatalog.ucanr.edu/


Soil type and irrigation system

- Even within the same texture classification, you may have variations in soil physical properties that may impact 
irrigation scheduling (compacted soil with low infiltration rate, slope)

-  Soil type: Adjust water application rate and irrigation frequency based on soil type

Textural triangle and Water Holding 
Capacity

  High WHC but lower infiltration rate

 

Medium WHC and medium infiltration 
rate
       
Low WHC but high infiltration rate



Saturation (S)

Field Capacity

Yield threshold (YT)

Permanent wilting point (PWP)

Oven dry

Total 
soil 
water

Plant
Available 
water =8”

Soil Water Holding Capacity- Soil Moisture 
(many units, by volume, depth, etc. simplest; in/ft)

Mang. Allowable depletion (MAD)



Irrigation and Nitrogen Budgeting

▪ Crop water requirements and irrigation scheduling (ETo, 
Kc, ETa, CIMIS, Tule, plant-based technologies, and soil 
moisture), tree growth, etc.

▪ Soil type (texture and its impact on water holding 
capacity, infiltration rate, irrigation frequency, and 
possibly leaching if needed)

▪ Irrigation system (drip or other systems, efficiency, 
application rate, flow rate, irrigation frequency, variable 
rate irrigation)

Plant

SoilIrrigation System



Irrigation system 
- Existing irrigation system: 

- Current system design (check application rate, flow meter, and other system 
components)

- Check system efficiency (DU) at least once a year 
- Determine system DU (distribution uniformity, >85% good)
- What can be done to improve efficiency (infiltration rate, emitters, fixing leaks, etc)
- Remember Application Rate= Crop water needs/DU
- Consider water and energy costs (lower DU=higher operating costs) 
- Check flow rate vs design application rate
- Irrigation frequency based on soil texture

- New irrigation system: 
- Consider energy rates and time of use in design (4 pm- 9 pm)
- Old system design: irrigation day up to 18-20 hrs
- New system design: 14-20 hrs with high energy costs (except for heat waves)



How Much Water To Apply and How Long Should 
You Irrigate?

• 1 Acre-foot = 325,851 gallons

• 1 inch of water = 27,158 gallons / Acre

• 1 cubic foot =7.48 gallons

• D= (Q x T)/ (449 x A)
– D: Average inches of water applied to the field (inch)

– Q: Flow rate (gallons/min)

– T: Hours required to irrigate the field

– 449: conversion factor

– A: Acres irrigated



How Much Water To Apply and How Long 
Should You Irrigate?

• 1 Acre-foot = 325,851 gallons

• 1 inch of water = 27,158 gallons / Acre

• 1 cubic foot =7.48 gallons

• D= (Q x T)/ (449 x A)
– D: Average inches of water applied to the field (inch)

– Q: Flow rate (gallons/min)

– T: Hours required to irrigate the field

– 449: conversion factor

– A: Acres irrigated

Source: NRCS (https://efotg.sc.egov.usda.gov/references/Delete/2012-3-17/Archived_449js1EXidaho_120316.pdf)



Weekly ET Reports 
Contact local UCCE farm advisor

Fine-tuning your water budget 

18ft*9ft
~ 270 trees/acre



Example: Simple Crop Water Budget:
ETc = ETo x Kc

From previous slide: ETc is 1.06 inches/week

Irrigation system DU:85%

Irrigation requirements: 1.06/0.85= 1.25 inches

Last 7 days precipitation: 0 inches

No need to irrigate if precipitation is higher than 

ETa (but check soil moisture, slope and runoff)

If precipitation is zero, we need to apply 1.25”/week

If irrigation system application rate is 0.09 in/hr, 

 need to irrigate for 1.25/0.09=14 hrs



Nitrogen Management and Budgeting: 4 Rs

▪ Right Rate based on tree demand

▪ Right Time based on tree uptake

▪ Right Place in the active root 
zone or foliage

▪ Right Source for crop and 
environment

▪ The primary components of a N 
budget include: 

▪ Nitrogen demand based on current yield 
assessments (Example: Pounds N exported 
per 1000 lbs of crop harvested for 1000 of 
almond is 68) 

▪ N credits (water, manure, compost, cover 
crop)

▪ Amount of additional Nitrogen needed. 



WELL “A”  WATER ANALYSIS



WELL “B” WATER ANALYSIS



Nitrogen content of irrigation water 

reported as ppm

Water content of Multiply by To determine
PPM NO3 0.052 Pounds N/acre inch

PPM NO3 0.62 Pounds N/acre foot

PPM NO3-N 0.23 Pounds N/acre inch

PPM NO3-N 2.72 Pounds N/acre foot

Source: Estimating N contribution from irrigation water containing nitrate 
http://ucanr.edu/blogs/CropManage/index.cfm?tagname=nitrate%20conversion%20factors



Example of N budget for almond orchard

N source N budget for 3000 lbs Cropload

N credits (irrigation water + 
compost) -57
Crop N requirement 3*68=204
Crop N requirement after 
credits 147
Extra N  due to 70% 
efficiency 63
Apply (lbs N) 210



Summary
- Understand your soil (texture and its impact on water holding 

capacity, irrigation frequency, salinity)

- Consider irrigation water quality (salinity, leaching, etc)

- Irrigation system (drip or other system, efficiency, application rate, 
flow rate, irrigation frequency, variable zone irrigation)

- Energy cost and irrigation efficiency

- Crop water requirements and irrigation scheduling (ETo, Kc, ETa, 
CIMIS, Tule, plant-based technologies, and soil moisture)

- Nitrogen budget based on the 4Rs
 
- Fine-tuning your water budget and N budget (FRET, soil moisture, 

other technologies) 



Thank You
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