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MEASURING NITROGEN APPLICATION

The Nitrate Expert panel report recommended measuring nitrate applications compared
to nitfrate removal at harvest as a proxy for potential loading of N to groundwater.

To use a proxy for regulatory purposes requires information and research to establish:
> Nitrogen application rates by ranch
> The existing Total Nitrogen Applied (TNA) report provides this information
> Removal Coefficients for all crops
» Presently available for a handful of Central Coast crops
> Determination of crop nitrate requirements
» Crop N uptake for each crop
» Potential for N loading to groundwater
> De-nitrification
> Hydrology and Geology
> Tile Drains 2

» Organic Compost mineralization March 20, 2019
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Growers have
doubled and
tripled the yield
per pound of N
applied.

UCCE Crop
Studies show
significant
progress with
some growers
harvesting 50%
more than the
crop studies.

Yield - 24ct Boxes
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UCCE Crop Studies
1958-2017
Head Lettuce - Salinas Valley

—Lettuce Yield - 24ct Box

—Lettuce # Nitrogen
applied/acre

Studies 2009 and earlier
also included 2.5 tons of
manure per acre

#N per box declined
from 0.42# to 0.18#

Avg 1958-63 1969 1976 1981 1986 1992 2009 2017
Ag Extension Crop Study date
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Individual ranches
growing a mixture of
vegetables may have
over 2.5 crops per
block during the year.

Nitrogen use and
removal rates should
be measured by ranch
per year, not by crop.

Potential loading is
from the ranch not
when or where
individual crops are
planted.

Ranch crop planting sequence
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PRIORITIZATION OF OUTLIERS AND ENFORCEMENT

Determination of outliers,
i.e. ranches with application rates greater than the 90t or 95t percentile.

» Focus education on these individual ranches with possible management
practice adoption and greater reporting requirements.

> Enforcement by RWQCSB if ranches do not comply with education, reporting
and practice objectives.

> This provides the greatest incentive for all growers to be frugal with N usage.

> All other farms would file annual TNA reports and complete a summary
Irrigation and Nutrient Management Report.
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TNA N Applied/Acre

37 Ranches reported
more than 1,000#/ Acre

400 500
Lbs N applied / ranch acre
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TNA All Ranches N applied/Acre

80,000

Lbs N Applied / Ranch Acre
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N Applied / Acre

700.00

600.00

500.00

-
8
(]
[=)

Highest
142,718
#/acre

L I = A o T e B = T T o T T =3 N T e B0 = T 0 T e B ¥}
N ~ONT OO AT OO0 SN0 0o MmN O
L T T B o A o A o A oV o B s I T s T - S = S )

529
553
577
601
625

N / Acre & Ranch size
All 2017 TNA data

649
673
697
721
745

m N/Acre

769
793
817
841
865
889
913
937

Ranch Acres Net

8/14

961
985
1009
1033

1057
1081
1105
1129
1153
1177

1201
1225
1249
1273
1297
1321

1345
1369
1393
1417

1441

1465
1489
1513
1537

2000

1800

1600

1400

1200

H
g
(=]

Ranch Net Acres

800

600

400

200

March 20, 2019

Iltem No. 13 Presentation
March 20-22, 2019
Sustainable Ag Water Corporation



Tracking N applied
will incentivize
Pump and Irrigate,
reducing N
applications.

Not all irrigation
water is available
for plant uptake
due to field
preparation and
germination.
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N/ Acre & N + Irr N/acre
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Crop N
Requirements

Each crop requires
a minimum N
uptake to produce
a marketable
harvest

)0

1 y 4 . N
Crop N uptak N | with A NIA N Uptake/ | Uptake - \AEst.
ro(;l)b /auf )a € h :emto(\:z /er ) \l/Jertagke Rven:age Removed | Removed ppli A/R A-R
cre arves acre ptake emov (U/R) (UR) U430
Min Max Min Max
Baby lettuce 70 46 46 r 70 46 1.52 24 91 1.98 45
Broccoli 180 343 60 110 l 261.5 a5 3.08 176.5 340§ 4.00 255
Brussel
490 154 490 14 3.18 336 ('37 4.14 483
Sprouts
> 4
Cauliflower 180 285 60 71 2325 65.5 3.55 167 302 4.61 237
Lettuce (80",
6 line)
165 178 50 80 171.5 65 2.64 106.5 223 3.43 158
Iceberg or
head
Lettuce
Romaine, all
120 150 50 80 135 65 2.08 70 176 2.70 111
others, and
leaves
Onions 120 160 93 120 140 106.5 1.31 335 182 1.71 76
Spinach
74 85 48 55 79.5 515 1.54 28 103 2.01 52
(Baby)
Spinach
120 130 72 78 125 75 1.67 50 163 2.17 88
(Bunch)
Strawberry 200 240 92 100 220 96 2.29 124 286 2.98 190
_ —— _ _— ____________ _~
Lettuce + Broccoli 433 150 2.89 283 }63 3.75 413
Romain + Baby Lettuce + Cauliflower 437.5 176.5 2.48 261 69 3.22 392
4—¢ -
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CROP "N" DEMAND
(Typi:ql N Crop Uptake Rn@v B - Harvest N Removed
Crop . :
(Ibs. /acre) (Ibs./acre)
Broccoli 180 337 60 99
Cabbage 180 285 180
Cauliflower 180 355 60 70
Celery 200 250 120 160
Leﬂ'u:e Ii'} ISD 5'} Bﬂ
Baby lettuce 70 46
Spinach (Bunch) 120 130 78 85
Spinach (Baby) 74 85 48 33
Spinach (Tennage) 94 100 61 65
Strawberry 200 260 92 100
Blueberry 2735 300 19 38
Bell Pepper 200 260 80 110
Mizuna (rep salad mix
vegetable) 9 o8
Cilantro 104 200 37
Tomato 240 300 120 160
N~ -
Strawberry Commission Meeting, August 8, 2017 11
Chris Rose and Peter Meertens, CCRWQCB Mareh 20 2019
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RESEARCH AND COMMENT PRIOR TO
DRAFT ORDER AND CEQA

» Removal Coefficients for all crops

> Presently available for a handful of Central Coast crops
» Determination of crop nitrate requirements

» crop N uptake for each crop
> Potential for N loading to groundwater

> De-nitrification

» Hydrology and Geology
> Tile Drains
>

Organic Compost mineralization
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WDR vs Waiver

Adoption of a general WDR for agriculture allows change over time
as apposed to the 5 year fixed nature of an Ag Waiver.

For example a WDR could provide:

> Use of TNA reporting until Removal Coefficients are adopted for
95% of crops by acre, estimated 5 years.

> Implementation of Crop N Removal tracking for the next 5 years
until sufficient data is assembled to determine usage by township

» Schedule hearings to determine
> N removal coefficients
> Crop nutrient uptake requirements

> Potential groundwater loading
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Cenftral Coast Ranch Size

Number| % acres %

4,095 413,181 Total

431 | 10.5% 1,396 | 0.3%|5 acres or less

781 | 19.1% 4,253 | 1.0%]|10 acres or less
1,449 | 35.4%| 16,032 | 3.9%]|25 acres or less
2,157 | 52.7%| 42,371 | 10.3%(50 acres or less
1,916 | 46.8%| 335,925 | 81.3%|>50 to <1000

22 0.5%| 34,885 | 8.4%|over 1,000 acres
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