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Accepted Nitrogen Impact Assessment

e Nitrate Hazard Index Approach

— Published by the Southwestern States and Pacific Islands
Regional Water Quality Program and the University of
California Center for Water Resources (Universities of
Arizona, California, Nevada, etc.)

— National Academy of Sciences Water Science & Technology
Board — Chose Hazard Index as preferred method

— Includes decades of research/approaches (since the 1970s)

— “It is consistent with the recommendations of the
nutrient Technical Advisory Committee (TAC) appointed
by the CA State Water Resources Control Board.”



Nitrate Leaching is Crop & Soil Specific

 “Not all agricultural activities have the same potential to
contribute to N pollution” (Hermanson, 2000).

— Supported by a multitude of studies all across California,
US and world:

e Harter, 2012; Burrow, et al, 1998, Tanji, et al, 1979; Letey et al,
1977, Pettygrove, et al, 2012; etc.

— Amount of N accumulated by a crop depends on:
e Amount of N supplied by fertilizer and soil reserves
e Genetic potential of crop to take up N
e Growth and yield potential of crop
 Environmental variables

e Ability to retain N in rooting zone (impacted by: soil type,
crop type, irrigation method)



Introduction

Tmigated cropland accoumts for 967 of Eroumdwater nimate
conmminaton in the southem San Joaquin and Salinas Valeys of
California (Harter et al., 2012). Reduoring nifrate leaching is primarily
achisved oy improving crop mimogen use eficiency (WUE) by bater
matching application rares and dming of imization water and farilizer to
(IO requirements.

The difficulty in limiting nitrate leaching from the root zone varies
Under average management practices, the Ikelthood of high nitatz
Ieaching loss &5 greater, ez, for shallow-rooted and bizh-value crops
that are sensifive to short-term N deficiencies: greater on highly
‘permeable soils with low water-holding capacify; and greater under
fimrow imisation compared. to drip or microsprink ler imization.

Based on this concept, University of California scienfizs developed
aNitmate Groundwater Palturion Hazard Index; (HI) for imigated
agriculturs (W et al, 2005). This toal is available online in the public
(522 W et al. for web address). The HI assigns indew values to crop
together to produre a compsosite risk value.

The method allows estimation of risk severity and identification of
the major factors contributing to this risk withous requiring the large
data 52t needed for more complicated assessment methods (e £
Delgado et al, 2008, Shaifer etal, 1991). Emmdnmmmddm
oot consider depeh to sroumdwater, amount of rainfall or the
manazement practices in actual use on fields, such as fertilizer N rate
and imigadon water applisd.

In this study, we used the HI to map the rik of nitrate kaching from
aup reotzones in 3 four-county area of the San Joaquin Valley of
California. The total area analyzed was 1,318,000 ha of imigated
cropland, devoted mainly to procuction of . decidnous tree fruits
and mats, citrus, cotton, forages, grams, and vegetables (Fig. 1).

Methods

=« Crop species mimgmnntypeﬁuagrm]rmlpmdsmdﬁm
recent (1999-2006) California Department of Water Fesources land
use surveys for each of the fowr countes in the stady area

= Crop species mdex based on roting depth. amount of W raquired,
cxop vahue, and merket product quality sensitvity to ¥ deficienciss.
Examples: Lotnxce=t, alfala=

surface gravity systems = 4. Far crops that we kmow are
establizhed with overhead sprinklers (HI=3), then switched to drip
with fartization (HI=1), we set the imzation H o 1.

= Sail values based on predominamt sedl series in SSURGO polyzons.
Sail index vakues represent the consensus of three soil sdendsts who
considered MR.CS soil series drimage and permeabilicy
characteristics, inchuding typical pedon texure, rssmctive layers and
mottles (indicators of poor drainaga).

~ Mlipy together e valaes o cop spece, sl lsching
potential, and fype to obiai HI vakne
from 1 1o B0 (low to kighrisk). Mamix is shownin Fig. 1.

- Figlds with compasite HI abawve 20 (vellow hizhfizht in Fig 1) are
considared to be at high risk of nitrate leaching when managed with
nypical agronomic practices (Wi et al. 2003).

= Index vakies were conpiled in a GIS using SSURGO polyzon: (sod
HI values) and fields (agriculniral parcels) in Department of Water
Besources surveys (cTop species irrization type HI values).
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Mapping the Risk of Nitrate Leaching from Irrigated Fields by Use of a
Nitrate Hazard Index: Case Study in the San Joaquin Valley of California

Stuart Pettygrove!, Kristin Dzurellal, Anna Fryjofi-Hung? and Allan Hollander2,
Departments of Land, Air & Water Resources' and Environmental Science & Policy?, University of California, Davis, CA
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Results and Discussion
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= Sigmificant conversion of cropland to drip/micresprinklsr
mipation bas eoomred since the surveys used in this
study wers conducted m 19091006, and therefore the
actual sitaation in 2013 falls betwesn the two maps
shown in Figs. 7and 8.
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of nitrate leaching loss after such a conversion is used to
prochace silage com and other forages, which typically
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Southern San Joaquin Valley Nitrate Hazard
Index Approach

Soil
Crop 1 2 3 4 9 | lrrigation
1 1 2 3 4 5 1
1 2 4 6 8 10 2
_ . 1 3 6 9 12 15 3
Soil, Crop and Irrigation 1 4 8 12 16 2| 4
Methods 2 2 4 6 8 10 1
2 4 8 12 16 20 2
approach used to create 2 6 12 18 24 30| 3
relative 2 8 16 24 32 40 4
3 3 6 9 12 15 1
Hazard Index 3 6 12 18 24 30 2
3 9 18 27 36 45 3
3 12 24 36 48 60 4
7 1 8 12 16 20 1
4 8 16 24 32 40 2
4 12 24 36 48 60 3
4 16 32 48 64 80 4

Spatial Data Sources: DWR Crop Mapping - (Fresno

Co., 2000; Tulare, 1999; Kings 2003; Kern 2006)
Pettygrove, et al, 2012



Southern San Joaquin Valley Nitrate Hazard
Index Conclusions - Pettygrove, et al, 2012

— 33% of basin has a significant N leaching potential

— That 33% is driven by gravity/surface irrigation
practices on various crops and well-drained soils

— Conversion to drip/micro systems would result in a
low leaching potential (Nitrate Hazard Index) for
certain crops

Significant conversion to these systems has occurred
since the DWR 1999-2006 base layers (crop type and
irrigation methods) were used.

— Following conversion, a large area remaining at risk is
silage corn and other forages, receiving dairy manure
applications via furrow or border-check methods.



Independent Analysis

Focuses on Kern Sub Basin area only

Uses Kern Sub Basin specific information

— recent (2011) Kern County crop coverage

— local climatic conditions

— local irrigation methods

— local agronomic knowledge specific to the Kern Sub Basin
obtained from Blake Sanden and others

Performed analysis for representative scenarios in the

Kern Sub Basin area

Our analysis aligns well in approach and enhances
conclusions of Pettygrove, et al. 2012 and other
researchers
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Kern Sub Basin Generalized Soil Textures

- Data Source: Matural Resources Consenvation Service (NRCS) Soil Survey Geograhic Database (SSURGO)
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2011 KRWCA Nitrate Hazard Index
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Nitrate Hazard Index
Conclusions/Benefits

Simple — Does not require numerical data, but can use it if available

Flexible — Can be used on as large or small scale as desired, or in
combination with other assessment methods

Additional — More parameters (e.g. N applied, effective precipitation,
depth to groundwater, applied water, etc.) can be included and weighted
to better represent the areas being classified

Valid — Developed by multidisciplinary group of experts and validated with
Central Valley groundwater data

Temporal — Can show change over time (year to year or growing season to
growing season)

Coverage — Can cover large areas of land with a single spatial resource
Granular — Field by field, therefore can “roll-up” (or not) for reporting

Strategic Monitoring — Results in strategic and justified locations for
monitoring — thus saving costs and human resources





