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Nitrate is part of the Agricultural Discharge Waiver

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

CENTRAL COAST REGION

ORDER NO. R3-2002-0011

CONDITIONAL WAIVER OF WASTE DISCHARGE REQUIREMENTS

For
DISCHARGES FROM [IRRIGATED LANDS

The California Regional Water Quality Control Board, Central Coast Region

finds that:
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70.By October 1, 2014 and by October 1 annually thereafter, Tier 2 and Tier 3
Dischargers wﬂh a farm/ranch with High Nitrate Loading Risk must record anl:l
report total nitrogen applied in the Annual Compliance Form, electroni
format specified by the Executive Officer, per MBP Order No. R3-2012

and MRP Order No. R3-2012-0011-03, respactively.

71.As an altemnative to reporting total nitrogen applied in the electronic Annual
Compliance Form, Tier 2 and Tier 3 argers with a farm/ranch with High
Nitrate Loading Risk may propose an individual discharge groundwater monitoring
and reporting program (GMRP) plan for approval by the Executive cer. The
GMRP plan must evaluate waste discharge to groundwater from each ranch/farm
or nitrate loading risk unit with a High Mitrate Loading Ris




Tools for Managing Nitrogen Fertilizer
in Lettuce

Quick nitrate soil test
(20 ppm NO,-N = 70 to 80 Ibs of N/acre/ft)







Nitrogen fertilizer and irrigation interactions

Soil Nitrate-N (ppm)
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What’s new in irrigation management?

Soil moisture sensors

Flow meters

Crop ET

Irrigation and N management software for
vegetables



Dataloggers improve ease of
data collection:

*View trends in data
Interface with multiple sensors
°Puilt in connectivity




Data Connectivity has
improved:

Radio
Cell phone
Satellite
Internet



Data Connectivity: Commercial services

*Hortau

*ClimateMinder

*Ranch Systems
*Puresense

*CropSense (John Deere)
*Decagon

*Irrometer

*Onset Computer
*Spectrum Technology



Coastal crops: berries and vegetables
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Moderate soil moisture deficits can cause
yield loss
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Tensiometers monitor the matrlc
potential (ten5|on) of the soil

. "o"

Measurement of
soil moisture that
is most related to
water status in a

plant




Logging tensiometers improves interpretation
of readings
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Hortau tensiometer system
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Don’t give up your
soil probes and
shovels yet:

“J*noistu re sensors are

Xy

\ prok ably not affordable to use

in every field
d truthing is still



Volumetric soil moisture sensors

Many manufacturers and models

*Most interface with dataloggers

*Most useful for evaluating relative changes in
soll moisture
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Decagon 10HS

Volumetric Soil Moisture Sensor
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Where should soil moisture sensors be
located?

*Rule of thumb: 3 locations in
field and 2 depths (eg. 8 and 18
inches)

*Locate sensors in plant row
*Locations should represent head,
middle, and tail of the field.



How much water did you apply?




Flow meters are not just for wells
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Applied Water vs. Crop Evapotranspiration
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Evapotranspiration
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http://www.colostate.edu/Depts/SoilCrop/extension/Newsletters/1999/ETgage.jpg

Evapotranspiration can be estimated using CIMIS

weather stations:

*Solar Radiation Active CIMIS Stations:

*Wind Speed
*Relative Humidity
*Air Temperature

wWwwcimis.water.ca.gov

Santa Ynez (64)

Cuyuma (88)

Goleta Foothills (94)

Santa Barbara (107)
Sisquoc (165)

Lompoc (231)

Santa Maria Il (232)
Nipomo (202)

San Luis Obispo West (160)



Spatial CIMIS ETo Reporting




Comparison of different methods of
estimated ETo (Gilroy Ca)
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Web-based Irrigation and N management
software for lettuce

CropManage

001
Login
To login enter your e-mail and password below.

E-mail Address

mdecahnfE@ucdavis. edu

Password

Agriculture and MNatural Resources, University of California. « A1l contents copynght©2012 Eegents of the University of California.

https://ucanr.org/cropmanage



CropManage Web-based software:

Assist growers in managing water and nitrogen
fertilizer using information from multiple sources

Soil tests (quick N test)
Weather data (CIMIS ETo)
Soil physical characteristics
Crop models

Flow meter

Soil moisture sensors



VETLRV=S

Maintain and share irrigation, fertilizer, and soil
test records within a farming operation.

Manage information for multiple fields and
ranches

Guide irrigation schedule using CIMIS
evapotranspiration data and crop models

Guide nitrogen fertilization decisions based on
crop uptake model and quick nitrate test



CropManage

Ranch List

Select a Eanch to worle in from the list bhelowr

Bondenson

Bondezen

Bryon's Test

ialla Eoberts Eanch
_hualar

Corey

EBast Gatlinger Eanch
Fanoe

igabilan Fanch

Home

Ikeda Bros Eanch 37

J Petiit

Mlartella TIC trial
Molera

Morth Gatlinger

Morth Mortensen Eanch
south Mortensen Eanch
Test Eanch
TEDA-ARS Spence
Whalebone Eanch
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Agriculture and MNatural Resources, University of California. + All contents copynght©2012 Eegents of the Thuversity of Califorma, |




CropManage

Eanch Home | Plantng Home | Eanch Tast

RanchField: Corey, Lot 42, silty clay
Planting: E E Lettuce Oy 4% 8.0 acres
Crop: Ieeberg 2 row, 40 inch bed, 417-6729/12

Planting
Soil Smninary

Show £ Hide Columns

Sample Date Crop Stage Sample Reading (ppm) Sample Depth (ft) Sample Analysis Soil Nitrate-I¥ (ppm)} Soil Mineral N (Ih/acre)

501112 1st sidedress 20 1 Quick Strip 10,53 34.28
519712 1st drip fertigation | 28 1 Quick Strip 14.74 47.99
5125012 2nd drip fertigation 45 1 Quick Strip 2368 77.13
64112 3rd drip fertigation | 45 1 Quick Strip 2368 77.13

Mew Sol Sample  YView all Mutnents




Fertilizer Summary

52 Pre-thinting 1575 4.2 4.02 15-8-4 780 50.0 gallonsfacre

Sf2aie lst.dnp.:u 14.74 215 1382 28-0-0-5 371 12.0 gallonsfacre
fertigation

SI27e EndT dnp 23.68 4.5 18,86 28-0-0-5 309 10.0 gallonsfacre
fertigation

&2 Brd. dnp 2368 118 2625 28-0-0-5 309 10.0 gallonsfacre
fertigation

Totals 524 1769




Irigaton Suminary

ohow £ Hide Columns

Water DImigation
Method

Date

417412

spnnlder

419/12
4121412

Sprinkler
spnnlkler

4f25012

Sprindder

4f26012

Sprinlder

SiE 2

spnnlder

Sflal12
Dfdai12

Drips

D

S22

D

6112

Dinips

B3 2

D

Totals

Mew Watering  View Flow Meter Data  View Eamnfall Data

Recommended
hmigation Interval  DIrigation Amount

MiA
07
0.6
0.6
15
2.9
4.3
6.5
4.7
54
3.0

(davs) (nches)

MiA

0.351n
0,40 in
(.38 i
0,09 in
041 m
0.58 i
0.24 m
0.45 i
0770 m
0.351n

395m

Recommended

Recommended
hmigation Tiune
{hours)

A
1.15 hrs
1.34 hrs
1.28 hrs
(.30 hrs
1.36 hrs
284 hrs
1.61 hrs
2,03 hrs
4.65 hrs
2.34 hrs
20.89 hrs

Dmigation
Water Apphed

(inches)

034 m
042 m
061 m
0,56 m
028 m
1.30m
0.51m
074 m
0.64 m
044 m
0.11m
7.04

Show Prewious Ce

Ke

(.00
070
0770
070
0.4a
016
0.20
(.23
0.37
(.56
0.63

Canopy
Cover

(*e)

| S s T A s

12 [
21 [
35 [
52 [



Summary

Water management plays a critical role in
managing N fertilizer in shallow rooted
vegetables

Connectivity using radios, cell phones and the
Internet facilitates real-time monitoring of crop
water use

Using a combination of ET and soil moisture
monitoring is probably the best approach to
evaluating irrigation scheduling in cool season
vegetables



