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EXECUTIVE SUMMARY 

NRCS evaluates conservation trends and effects on cultivated cropland through the multiagency 
Conservation Effects Assessment Project (CEAP). The CEAP Cropland Assessment draws from 
the CEAP I (2003–2006) and CEAP II (2013–2016) farmer surveys conducted jointly by NRCS 
and the National Agricultural Statistics Service (NASS) and from Agricultural Policy 
Environmental Extender (APEX) model results estimating conservation effects at the field scale. 
Modeled results estimate edge-of-field losses of sediment and nutrients, as well as soil carbon 
accumulation under the conservation conditions indicated by the CEAP I and CEAP II farmer 
surveys and under alternative treatment levels. Alternative treatment levels demonstrate the 
benefits of a systems approach that considers multiple resource concerns in a conservation 
treatment and work as a comparison to the baseline model results from the conservation 
conditions reported in the CEAP farmer surveys. The CEAP II Regional Reports series follows 
the release of the CEAP II National Report, and this report covers the Northwest (NW) 
production region. 

The NW production region includes Washington, most of Idaho and Oregon, and parts of 
California, Colorado, Montana, Utah, and Wyoming. Cultivated cropland in the NW production 
region accounted for 13.4 million acres in CEAP II, which was less than 5 percent of the region’s 
total land area and about 4 percent of all cultivated cropland in the United States. The region has 
a largely semiarid to arid climate that minimizes the need for sheet and rill erosion control. Wind 
erosion poses more of a challenge than sheet and rill erosion. The increase in conservation tillage 
between the two CEAP survey periods was the primary wind-erosion-control measure. Wheat 
and other close-grown crops dominated cultivated cropland production and provided 
opportunities for the adoption of conservation tillage.  

Conservation practice adoption saw a number of changes for this region between CEAP I and 
CEAP II. 

• Use of structural practices and conservation tillage in combination more than doubled, 
reflecting national trends indicating that producers were increasingly using a systems 
approach to improve conservation on their operations. Conservation tillage adoption was 
present on just over half of regional cultivated cropland acres by CEAP II. 

• Acres with conservation crop rotations decreased between survey periods and lagged the 
national average. Rotations including hay with other crops had the highest percentage of 
acres with conservation crop rotations, though the made up a small share of overall 
acreage in the region. 

• Cover crop adoption increased from CEAP I levels, but too few points reported adopting 
the practice in CEAP II to draw conclusions beyond trend. 

• Irrigated cropland acreage decreased but was still used on about a third of acres in CEAP 
II. Pressure application system use increased and was the dominant type of application 
system in both survey periods. 

• Nitrogen (N) and phosphorus (P) application rates both decreased between surveys on 
acreage receiving commercial fertilizers and/or manure. Other nutrient management 

https://www.nrcs.usda.gov/ceap/croplands
https://www.nrcs.usda.gov/sites/default/files/2022-09/CEAP-Croplands-ConservationPracticesonCultivatedCroplands-Report-March2022.pdf
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practices like soil testing and use of variable rate technology increased and met or 
exceeded national adoption trends.  

• Overall integrated pest management adoption levels decreased but matched the national 
average in CEAP II. Pesticide use increased but was lower than the national trend in 
CEAP II. 

The NW production region saw increases in moderately high and high sediment management 
and declines in low and moderate management levels, though the moderate sediment 
management level maintained the greatest share of acres in CEAP II. The majority of acres in 
both survey periods were in the low N and P management need levels, reflecting adequate 
nutrient management on most acres in the production region. 
 
Conservation practice adoption and environmental condition factor together to drive 
conservation effects on the landscape in terms of success at meeting thresholds for addressing 
resources concerns (e.g., erosion, N and P loss, etc.). More than three-quarters of acres were 
meeting the loss thresholds for every resource concern by CEAP II, and every resource concern 
except for subsurface N made progress in that realm between survey periods. Despite some acres 
exceeding resource concern thresholds, there were reduced losses for every resource concern 
(e.g., less N, P, or sediment loss) and gains for soil carbon between survey periods. 
 
Conservation success can also be measured as the production region’s progress toward a 
modeled enhanced erosion and nutrient management (ENM) treatment level. Progress toward the 
ENM treatment level was accomplished for most resource concerns, including sheet and rill 
erosion, wind erosion, surface and subsurface N losses, and soil carbon. Soluble P, total P, and 
sediment losses did not make positive gains toward ENM treatment level, which is measured on 
the difference between baseline and no practice treatment scenarios in CEAP I and CEAP II. 
Soluble P losses can be among the most difficult to control, even under conservation treatment. 
While surface losses can be trapped by edge-of-field practices (e.g., filter strips and buffers), 
there are fewer trapping options for subsurface and soluble losses. Increased emphasis on 
nutrient management and soil health practices such as conservation tillage and cover cropping 
could provide opportunities for the NW production region to meet future conservation goals. 
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CEAP Production Region Report: 
Conservation Practices on Cultivated Cropland in the 

Northwest 
INTRODUCTION 

The NRCS evaluates conservation trends and effects on cultivated cropland through the 
multiagency Conservation Effects Assessment Project (CEAP), a sampling and modeling 
approach that draws on natural resource data and farmer surveys (Appendix 1). The farmer 
surveys are conducted jointly by USDA’s NRCS and National Agricultural Statistics Service 
(NASS). The first surveys were conducted in 2003–06 (CEAP I), with basin-wide reports 
released between 2010 and 2014. A second set of farmer surveys was conducted in 2013–16 
(CEAP II). By comparing data from both CEAP I and CEAP II, it is possible to evaluate change 
over that time period. 

CEAP contributes to the science base for managing the agricultural landscape for environmental 
quality. Findings are intended to help guide conservation policy and program development and 
help conservationists, farmers, and ranchers in their conservation decisions. The purpose of this 
report is to present the CEAP I and CEAP II data on conservation practices applied on cultivated 
cropland in the Northwest (NW) production region, estimates of the effects of these practices, 
and how conservation activity may have changed between survey periods. The NW production 
region includes Washington, most of Idaho and Oregon, and parts of California, Colorado, 
Montana, Utah, and Wyoming. The data reflect only the presence or absence of the practice; they 
do not indicate if the practice was pre-existing and maintained, reconstructed, or newly installed. 
In tables throughout the report, values are rounded, and as such, totals and calculated fields may 
not add up to exactly 100 percent in all cases. 

CEAP Production Regions 
This series of reports presents estimates reflecting the prevalent land use, cropping systems, 
climate, soil characteristics, and conservation practice use of the 11 CEAP production regions 
(Appendix 2). The CEAP I reports presented estimates by regions representing the major 
drainage basins in the United States (i.e., water resource regions). The CEAP II regions were 
designed to reduce the variability in cropping systems, conservation and production practices, 
and resource concerns found in the CEAP I regions. The rules of analysis were unchanged 
between the CEAP survey periods, but the CEAP I sample points were reaggregated into the new 
regions presented in this report. Slight changes in results between survey periods cannot be 
reliably estimated in some cases when there were small amounts of cultivated cropland reporting 
a practice or where production systems and natural resource factors affect the opportunity or 
need for adoption of these practices.  

Between the two CEAP survey periods, there was a small net gain in cultivated cropland of more 
than 2 million acres nationally, primarily coming from pastureland and cropland exiting the 

https://www.nrcs.usda.gov/ceap


https://www.nrcs.usda.gov/sites/default/files/2022-10/2017NRISummary_Final.pdf
https://www.nrcs.usda.gov/sites/default/files/2022-09/CEAP-Croplands-ConservationPracticesonCultivatedCroplands-Report-March2022.pdf
https://www.nrcs.usda.gov/sites/default/files/2022-09/CEAP-Croplands-ConservationPracticesonCultivatedCroplands-Report-March2022.pdf
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Figure 1. Percent Change in Cultivated Cropland between CEAP I and CEAP II 

 
Figure 2. Cultivated Cropland Acreage Distribution in CEAP II 
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Winter wheat, durum and spring wheat, alfalfa/clover, and barley made up just over half of all 
harvested crop acreage in both survey periods (55 and 53 percent in CEAP I and CEAP II, 
respectively) (Table 1). Winter wheat and durum and spring wheat acreage was similar between 
survey periods, with 5 percent or less change. Alfalfa/clover acreage increased by 157,000 
between survey periods, a 19 percent increase relative to CEAP I. Barley acreage decreased by 
784,000 between survey periods, a 49 percent decrease relative to CEAP I. 
 
Table 1. Harvested Acres of Major Crops in the NW Production Region in CEAP I and CEAP II 

Crop 

CEAP I 
Harvested 

Acres 
(thousands) 

CEAP I 
Harvested 

Acres 
(percent) 

CEAP II 
Harvested 

Acres 
(thousands) 

CEAP II 
Harvested 

Acres 
(percent) 

Change in 
Harvested 

Acres 
(thousands) 

Percent 
Change in 
Harvested 

Acres 
Relative to 

CEAP I  
Winter wheat 3,917 28 4,133 30 215 5 
Durum and spring 
wheat 1,452 10 1,406 10 -45 -3 

Alfalfa/clover 827 6 985 7 157 19 
Barley 1,610 11 826 6 -784 -49 
Beans and peas 704 5 768 6 64 9 
Corn silage 478 3 642 5 164 34 
Close-grown 528 4 504 4 -23 -4 
Hay 564 4 481 3 -83 -15 
Potatoes 488 3 460 3 -29 -6 
Sugarbeets 242 2 320 2 78 32 
Corn 367 3 271 2 -97 -26 
Vegetable 115* 1* 155* 1* 40* 35* 
Oats 122* 1* 62* <1* -60* -49* 
Other haylage/silage 18* <1* 55* <1* 37* 212* 
Sunflower No Data No Data 34* <1* N/A N/A 
Sorghum No Data No Data 14* <1* N/A N/A 

* indicates that values represent fewer than 30 data points and cannot be used to draw reliable conclusions 

HOW DID THE USE OF CONSERVATION PRACTICES CHANGE 
BETWEEN THE CEAP SURVEYS? 

In the time between survey periods, adoption of structural practices and conservation tillage in 
combination more than doubled. Conservation tillage adoption increased to represent use on just 
over half of all cultivated cropland acres in the region by CEAP II. Acres with conservation crop 
rotations decreased between survey periods and lagged the national average. Rotations including 
hay with other crops had the highest percentage of acres with conservation crop rotations, though 
they made up a small share of overall acreage in the region. Cover crop adoption increased from 
CEAP I levels, but too few points reported adopting the practice in CEAP II to draw conclusions 
beyond trend. Irrigated acreage decreased but was still used on about a third of acres in CEAP II. 
Nitrogen (N) and phosphorus (P) application rates both decreased between surveys on acreage 
receiving commercial fertilizers and/or manure. Other nutrient management practices like soil 
testing and use of variable rate technology increased and met or exceeded national adoption 







https://www.nrcs.usda.gov/sites/default/files/2022-09/CEAP-Croplands-ConservationPracticesonCultivatedCroplands-Report-March2022.pdf
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Box 2. Soil Vulnerability Indexes 
NRCS developed Soil Vulnerability Indexes (SVI) in the 2000s to support conservation planning through rigorous 
assessment of soil vulnerability to the forces of water (runoff, leaching) and wind. SVI uses current information on 
soil properties as well as other aspects of vulnerability such as slope and drainage. Four ratings (low, moderate, 
moderately high, and high) are used to categorize a soil’s potential vulnerability. The index is regionally relative; for 
example, a high runoff rating in an arid region would not have the same conservation need as a high runoff rating in 
a humid region. Examining cropland by potential vulnerability offers an important tool for identifying conservation 
needs and supporting conservation planning from the field to regional and national scales. 
 
Between the CEAP surveys, cultivated cropland with high, moderately high, and moderate runoff vulnerability 
increased by 1.7 million acres. For cultivated cropland vulnerable to leaching, the increase was in moderate 
vulnerability acres at 378,000 acres and in low vulnerability acres at 199,000. Cultivated cropland with moderate 
wind vulnerability increased slightly by 30,000 acres, and moderately high wind vulnerability increased slightly by 
70,000 acres. 
 
Most acres in the runoff vulnerability are distributed in the low vulnerability rating category, while most acres in the 
leaching vulnerability are distributed in the moderate vulnerability category, and most acres in the wind 
vulnerability are distributed in moderately high vulnerability category.  In CEAP II, 17 percent of cultivated 
cropland had high vulnerability to leaching as compared to 29 percent for runoff vulnerability and 2.7 percent for 
wind vulnerability. 
 
Cultivated Cropland by Soil Vulnerability Index Type and Rating for the NW Production Region in CEAP I 
and CEAP I
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Figure 5. Cultivated Cropland with No Structural Practices or Conservation Tillage in the NW Production 
Region in CEAP I and CEAP II 

 

Conservation Crop Rotations and Cover Crops 
Conservation crop rotations and cover crops have common goals of reducing erosion, 
maintaining or increasing soil health and organic matter content, reducing potential nutrient 
losses, and providing food and cover habitat for wildlife, among other benefits. A conservation 
crop rotation is a planned sequence of crops grown over a period to achieve a conservation 
purpose. A variety of conservation crop rotations are grown by U.S. farmers and are determined 
by market prices, input costs, and growing conditions such as climate, length of growing season, 
and the productivity of soil. Cover crops are generally a grass, small grain, or legume planted 
specifically to provide vegetative cover during portions of the non-growing season for harvested 
crops.  Incorporating a cover crop in a crop rotation often adds enough crop biomass to produce a 
conservation crop rotation. Some cropping systems and environments, however, are not 
conducive to conservation crop rotations that include cover crops. For example, in arid and semi-
arid environments, additional water may be needed to maintain productivity. In other 
environments, length of a growing season may limit cover crop use.  

Conservation Crop Rotations 
Four main crop rotation groups were defined to facilitate the assessment of conservation crop 
rotation use. Crops grown specifically as cover crops were not used to define crop rotations to 
allow for assessment of the use of cover crops separately from the use of conservation crop 
rotations. 

1. Hay with other crops. This group of crop rotations includes hay in at least one of the crop 
years. Types of hay include alfalfa hay, grass hay, small-grain hay, and other crops harvested 
as hay, such as sorghum hay. Other years in the rotation can have any other crops, including 
idle or fallow crop years.  
 

 

 

 

 

 

 

 

 

 
 

 
 

 

 
 

 

  
  

 
 

  


  
  


  

  
 

  


 







https://www.nrcs.usda.gov/sites/default/files/2022-09/CEAP-Croplands-ConservationPracticesonCultivatedCroplands-Report-March2022.pdf
https://www.nrcs.usda.gov/sites/default/files/2022-09/CEAP-Croplands-ConservationPracticesonCultivatedCroplands-Report-March2022.pdf
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Table 10. Acres without Conservation Crop Rotations (CCR) in the NW Production Region in CEAP I, All 
Cultivated Cropland, Four Major Groups of Crop Rotations 

Crop rotation group 

Cultivated 
Cropland 

Acres 
(thousands) 

Cultivated 
Cropland 

Acres 
(percent of 

regional 
total) 

Acres 
without 
CCR** 

(thousands) 

Acres 
without 
CCR** 

(percent) 

Acres with Idle 
or Fallow in 
One or More 
Years of the 

Rotation 
(thousands) 

Acres with Idle 
or Fallow in 
One or More 
Years of the 

Rotation 
(percent of acres 

without CCR) 

Hay with other crops 1,596 11 49 3 30 60 

Continuous close-
grown crops 8,568 61 5,654 66 5,630 100 

Row and close-grown 
crops 2,993 21 1,081 36 160 15 

Continuous row crops 852 6 668 78 90 13 

All regional 
cultivated cropland 14,010 100 7,452 53 5,909 79 

* indicates that values represent fewer than 30 data points and cannot be used to draw reliable conclusions 
**Acres with a crop rotation biomass index score greater than or equal to 1.5 

Table 11. Acres without Conservation Crop Rotations (CCR) in the NW Production Region in CEAP II, All 
Cultivated Cropland, Four Major Groups of Crop Rotations 

Crop rotation group 

Cultivated 
Cropland 

Acres 
(thousands) 

Cultivated 
Cropland 

Acres 
(percent of 

regional 
total) 

Acres 
without 
CCR** 

(thousands) 

Acres 
without 
CCR** 

(percent) 

Acres with Idle 
or Fallow in 
One or More 
Years of the 

Rotation 
(thousands) 

Acres with Idle 
or Fallow in 
One or More 
Years of the 

Rotation 
(percent of acres 

without CCR) 

Hay with other crops 1,437 11 13 1 13 100 

Continuous close-
grown crops 7,694 57 5,538 72 5,435 98 

Row and close-grown 
crops 3,376 25 1,654 49 185 11 

Continuous row crops 931 7 812 87 25 3 

All regional 
cultivated cropland 13,438 100 8,018 60 5,658 71 

* indicates that values represent fewer than 30 data points and cannot be used to draw reliable conclusions 
**Acres with a crop rotation biomass index score greater than or equal to 1.5 

Some of the acres without conservation crop rotations also had an idle or fallow year in the crop 
rotation most of which were close-grown crop rotations, no hay or row crops. An idle or fallow 
year in the crop rotation is an important factor in the determination of a conservation crop 
rotation because it contributes little or no crop biomass to the rotation. Years with planned 
resting periods allow the soil to build up water or nutrient reserves. Overall, 79 percent in CEAP 
I and 71 percent in CEAP II, had cropland acres without a conservation crop rotation that had an 
idle or fallow crop year in the rotation, most of which were close-grown crops.  
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Table 12. Cultivated Cropland by Conservation Crop Rotation (CCR) and Tillage Group in the NW 
Production Region in CEAP I 

Crop rotation group 

Cultivated 
Cropland 

Acres 
(thousands) 

Crop Rotation 
Group Acres with 

Conventional Tillage 
and CCR**  

(percent) 

Crop Rotation 
Group Acres with 
Reduced Tillage 

and CCR** 
(percent) 

Crop Rotation 
Group Acres with 

Continuous No-Till 
and CCR** 

(percent) 
Hay with other crops 1,596 77 20 0 
Continuous close-grown 
crops 8,568 21 7 6 

Row and close-grown 
crops 2,993 52 10 2 

Continuous row crops 852 20 1 <1 
Regional total 14,010 34 9 4 
National total 313,065 31 23 13 

* indicates that values represent fewer than 30 data points and cannot be used to draw reliable conclusions 
**Acres with a crop rotation biomass index score greater than or equal to 1.5 
 
Table 13. Cultivated Cropland by Conservation Crop Rotation (CCR) and Tillage Group in the NW 
Production Region in CEAP II 

Crop rotation group 

Cultivated 
Cropland 

Acres 
(thousands) 

Crop Rotation 
Group Acres with 

Conventional Tillage 
and CCR**  

(percent) 

Crop Rotation 
Group Acres with 
Reduced Tillage 

and CCR** 
(percent) 

Crop Rotation 
Group Acres with 

Continuous No-Till 
and CCR** 

(percent) 
Hay with other crops 1,437 59 34 7 
Continuous close-grown 
crops 7,694 6 12 10 

Row and close-grown 
crops 3,376 36 9 6 

Continuous row crops 931 9 3 0 
Regional total 13,438 19 13 8 
National total 315,303 21 26 23 

* indicates that values represent fewer than 30 data points and cannot be used to draw reliable conclusions 
**Acres with a crop rotation biomass index score greater than or equal to 1.5 

Cover Crops 
Cover crops are generally a grass, small grain, or legume planted specifically to provide 
vegetative cover during portions of the non-growing season for harvested crops. They most 
commonly follow a fall harvest of a spring-planted crop, thereby providing soil cover through 
the winter months. This additional plant cover helps control erosion, increase infiltration and 
aeration of the soil, and improve overall soil health. Cover crops also are effective in removing 
from soil excess nutrients applied to the preceding crop. The NRCS practice standard for cover 
crops is specifically designed to: 

• Reduce erosion from wind and water,  
• Maintain or increase soil health and organic matter content,  
• Reduce water quality degradation by utilizing excessive soil nutrients,  
• Suppress excessive weed pressures and break pest cycles,  
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because they cover the soil year-round. Model simulations show the impact of a cover crop 
adoption on crop productivity and soil and water resources adjacent to farm fields. 
 
The estimated edge-of-field losses on cultivated cropland with cover crops in CEAP II (Baseline) 
were compared to simulated losses with the cover crops added to all CEAP point rotations 
(BCC) to assess potential conservation benefit from increased cover crop adoption (Table 15). In 
the CEAP II baseline simulation, 2 percent of acres in the NW production region had cover crop 
usage. This comparison evaluates the benefits of cover crops with 100 percent usage in the 
region (BCC). If full usage of cover crops were adopted within the region, there would be 
potential for an additional reduction in losses of sediment (-14 percent), total N (-15 percent), 
and total P (-15 percent).  
 
Table 15. Impacts of Full Cover Crop Adoption on Selected Conservation Effects in the NW Production 
Region in CEAP II 

Effect summary 
Baseline 
Scenario 

(t/y) 

BCC 
Scenario  

(t/y) 

Cover Crop 
Effect  
(t/y) 

Cover Crop 
Effect 

(percent) 
Sediment loss 5,878,397 5,076,619 -801,778 -14 
Total nitrogen loss 167,565 142,149 -25,416 -15 

Surface nitrogen loss 31,309 21,121 -10,188 -33 
Subsurface nitrogen loss 136,256 121,028 -15,228 -11 

Total phosphorus loss 6,270 5,315 -955 -15 
Soluble phosphorus loss 939 868 -71 -8 

Soil carbon gain 1,156,649 1,852,469 695,820 60 
 
The regional average yield of the top ten producing crops without (Baseline) or with a cover crop 
(BCC) and the percent yield change after the adoption of a cover crop are presented in Table 16. 
In the simulation, the yield for most crops produced in the region was reduced when the cover 
crop was introduced to the rotation. The average percent yield change among the top ten crops 
was -4 percent with the largest reduction for winter wheat (-14 percent). Alfalfa/clover showed 
no change in yield between the two scenarios, likely because of their perennial nature which 
alters the modeling scenario as indicated above.  

Table 16. Average Yield of the Top Ten Crops under Baseline and BCC Scenarios, and Percent Yield Change 
after the Adoption of a Cover Crop in the NW Production Region 

Crop 
Percent of Regional 
CEAP II Harvested 

Acres 
Unit Baseline 

Scenario 
BCC 

Scenario 

Cover Crop 
Effect 

(Percent) 
Winter wheat 30 bu/ac 60 52 -14 
Durum and spring 
wheat 10 bu/ac 50 47 -7 

Alfalfa/clover 7 t/ac 4 4 0 
Barley 6 bu/ac 63 61 -4 
Beans and peas 6 t/ac 378 370 -2 
Corn silage 5 t/ac 16 15 -7 
Close-grown 4 t/ac 1 1 -10 
Hay 3 t/ac 4 4 -1 
Potatoes 3 cwt/ac 309 308 -1 
Sugarbeets 2 t/ac 19 19 -2 
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Cover crops may reduce the yield of cash crops due to a combination of factors that include 
competition for water, nutrients and harboring of pests and diseases. In some instances, use of 
cover crops may have no effect or increase the yield of the subsequent cash crop. This can be 
attributed to the ability of cover crops to provide residues that reduce soil erosion, increase water 
infiltration and availability, improve soil fertility, and increase soil carbon. 

Irrigation 
In the NW production region, irrigated cropland decreased from over 5.1 million acres during the 
CEAP I survey period to about 4.5 million acres by the CEAP II period. CEAP II irrigated 
acreage accounted for about 34 percent of the 13.4 million acres of total cropland in the region, 
making the NW production region the fourth most irrigated production region (Figure 6). Surface 
water was the main water source during both survey periods but use decreased from 66 percent 
of irrigated acres in CEAP I to 53 percent in CEAP II. Groundwater use increased from 30 
percent of irrigated acres to 43 percent. Use of groundwater and surface water combined held 
steady at 4 percent of irrigated acres. CEAP II showed use of pressure systems to apply water to 
cropland in the NW production region increased between survey periods and remained the 
dominant type, representing 70 and 86 percent of acres in CEAP I and CEAP II, respectively.  

Figure 6. Percent of Cropland Acres Irrigated in each Production Region and Nationally in CEAP I and 
CEAP II 

 
* indicates that values represent fewer than 30 data points and cannot be used to draw reliable conclusions 
**Abbreviated production region names are as follows: AGC is Atlantic and Gulf Coastal Plains, CC is California 
Coastal, EC is East Central, LMTGC is Lower Mississippi and Texas Gulf Coast, NCM is North Central and 
Midwest, NE is Northeast, NP is Northern Plains, NW is Northwest, SC is South Central, SCP is Southern and 
Central Plains, and SW is Southwest. Trendline represents the CEAP II average for comparison. 

Sediment Management 
Overapplication of water or water applied at a rate faster than infiltration can promote runoff 
leading to excessive loss of sediment and nutrients from the farm field. A sediment yield index 
for how irrigation affected sediment loss during the two CEAP survey periods was calculated by 
dividing sediment yield (tons) by water inputs (acre-ft). The index compared non-irrigated 

 -
 10
 20
 30
 40
 50
 60
 70
 80
 90

Pe
rc

en
t o

f R
eg

io
na

l A
cr

es
 Ir

rig
at

ed

Production Region*

CEAP I CEAP II

* *



32 
 

cropland to irrigated cropland. For non-irrigated land, water inputs equal only precipitation. For 
irrigated land, water inputs equal precipitation plus irrigation water. A higher index indicates 
more sediment loss is occurring. 

In the NW production region, the index was lower for irrigated than non-irrigated cropland 
during both survey periods, suggesting irrigation apparently had little effect on sediment loss 
from farm fields in the region (Table 17). Moreover, the lower indices for both non-irrigated and 
irrigated cropland during the CEAP II period suggests a lower overall proportion of regional 
sediment loss.  

Table 17. Sediment Yield Index for Irrigated and Non-Irrigated Cropland in the NW Production Region in 
CEAP I and CEAP II 

CEAP I CEAP II 
Non-Irrigated Irrigated Non-Irrigated Irrigated 

Average 
Sediment 

Loss  

Average 
Water 

Applied  
Index 

  

Average 
Sediment 

Loss  

Average 
Water 

Applied  
Index 

  

Average 
Sediment 

Loss  

Average 
Water 

Applied  
Index 

  

Average 
Sediment 

Loss  

Average 
Water 

Applied  
Index 

  
(t/ac) (ft/a) (t/ac) (ft/ac) (t/ac) (ft/ac) (t/ac) (ft/ac) 
0.68 1.60 0.42 0.60 3.00 0.20 0.44 1.51 0.29 0.42 2.76 0.15 

 
Improvement to the index can be partly attributed to the 16 percent reduction in average inches 
of water applied per acre during the CEAP II period (from 21.7 to 18.2 inches per acre) (Figure 
7). Other factors that can improve the index on irrigated cropland may be higher seeding rates 
resulting in higher plant density and greater canopy cover to protect the soil surface from water-
impact and erosion. Faster plant growth under irrigation to produce greater canopy cover can 
also protect soil for a longer period of the growing season. Likewise, additional crop residue can 
protect soil during the non-growing season. 
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Figure 7. Average Water Applied in each Production Region and Nationally in CEAP I and CEAP II 

 
* indicates that values represent fewer than 30 data points and cannot be used to draw reliable conclusions 
**Abbreviated production region names are as follows: AGC is Atlantic and Gulf Coastal Plains, CC is California 
Coastal, EC is East Central, LMTGC is Lower Mississippi and Texas Gulf Coast, NCM is North Central and 
Midwest, NE is Northeast, NP is Northern Plains, NW is Northwest, SC is South Central, SCP is Southern and 
Central Plains, and SW is Southwest. Trendline represents the CEAP II average for comparison. 

Nitrogen and Phosphorus Management  
One goal of irrigation is to increase crop yields, which also requires more fertilizer. To assess N 
and P loss, the loss of each nutrient relative to the amount added was calculated and compared 
for non-irrigated (NIRR) and irrigated (IRR) cropland (Table 18). 

Table 18. Nitrogen and Phosphorus Additions and Losses for Irrigated and Non-Irrigated Cropland in the 
NW Production Region in CEAP I and CEAP II 

Loss 
Pathway  

CEAP I CEAP II 
NIRR IRR NIRR IRR NIRR IRR NIRR IRR 

Loss** Added† Loss Added Loss as 
percent of 

added 

Loss Added Loss Added Loss as 
percent of 

added (thousand tons) (thousand tons) (thousand tons) (thousand tons) 

Surface loss 
nitrogen 25 237 18 340 10 5 16 216 14 336 7 4 

Subsurface 
loss nitrogen 46 237 92 340 20 27 26 216 89 336 12 26 

Soluble 
phosphorus 1 29 1 78 2 1 0.3 33 0.4 77 1 0.5 

*Loss describes modeled estimates of edge-of-field losses 
†Added describes nutrients added with manure or commercial fertilizer 
 
During both surveys, regional surface loss of N in runoff as a percentage of N added as fertilizer 
was less for irrigated cropland than for non-irrigated cropland. This suggests overapplication of 
irrigation water in the region generally is not occurring, and that irrigation is not 
disproportionately affecting nutrient losses. Factors such as those discussed above for lower 
sediment yield per water input may also reduce surface N loss. In addition, plants growing with 
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less water stress under irrigation make less nutrients available for loss. Similar positive trends are 
seen for soluble P. The indices for subsurface loss of N are higher for irrigated than non-irrigated 
cropland in the region and remained about the same during both survey periods.   

Nutrient Management  
Nitrogen is essential for protein formation, and plants take up more of this nutrient than any 
other. The second most required nutrient is P, essential for plants to use and store energy. Some 
crops, such as corn, have high N demands, while others such as soybeans meet their N demand 
through a process called biological N fixation. 

Practices to optimize the management of nutrients include varying the application rate, changing 
the application timing, modifying the way nutrients are applied and switching the form of 
nutrients used. These practices make up a SMART Nutrient Management Plan, which includes 
the 4Rs of nutrient stewardship (the right Source, right Method, right Rate and right Timing) 
and emphasizes smart activities to reduce nutrient loss by Assessment of comprehensive, site-
specific conditions. These variables can be changed in numerous ways to suit specific site and 
climatic conditions. When not managed appropriately for the site, climatic conditions, and crop 
needs, nutrients can be lost to the environment, creating water quality concerns. 

Rate 
Nutrient application rates vary by crop and take into consideration all sources of essential 
nutrients. In the NW production region, both N and P application rates across both commercial 
and manure applications were lower in CEAP II than in CEAP I (Table 19). This trend is 
different from the national findings for CEAP II, indicating a positive trend in nutrient 
management for the NW production region. Acres receiving manure with or without commercial 
fertilizer showed 70 pounds per acre per year (lbs/ac/y) less N and 30 lbs/ac/y less P applied 
relative to CEAP I levels. When commercial N or P without manure was applied, application 
rates decreased by 7 and 6 lbs/ac/y, respectively, between surveys. 

Table 19. Nitrogen and Phosphorus Application Rates in the NW Production Region in CEAP I and CEAP II 

Nutrient source 
N Application Rate P Application Rate 

CEAP I CEAP II CEAP II – CEAP I CEAP I CEAP II CEAP II – CEAP I 
lbs/ac/y lbs/ac/y 

Manure with or without 
commercial fertilizer 228 158 -70 80 50 -30 

Manure only 97* 39* -58* 46* 14* -32* 
Manure with commercial 
fertilizer 246 179 -67 85 57 -28 

Commercial nitrogen 
without manure 96 89 -7 N/A N/A N/A 

Commercial phosphorus 
without manure N/A N/A N/A 25 19 -6 

* indicates that values represent fewer than 30 data points and cannot be used to draw reliable conclusions 
 
Soil testing is a proven way to align nutrient application rates with crop needs. In the NW 
production region, soil testing increased by 16 percent relative to CEAP I (an additional 1.9 
million acres), with the practice applied on 72 percent of total cultivated cropland acres in the 

https://www.nrcs.usda.gov/getting-assistance/other-topics/nutrient-management
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region by CEAP II (Table 20). Though soil testing rates were similar to the national average in 
CEAP I, the NW production region surpassed the national adoption average of 60 percent of 
acres by CEAP II. 

Table 20. Acres Reporting Soil Testing in the NW Production Region and Nationally in CEAP I and CEAP II 

Production Region 

CEAP I CEAP II CEAP II – CEAP I 

Acres 
(thousands) Percent Acres 

(thousands) Percent Acres 
(thousands) 

Percent Change 
Relative to 

CEAP I 

Northwest       
All cultivated cropland 7,748 55 9,636 72 1,888 16 

Cultivated cropland 
with manure 329 51 936 78 607 184 

National       
All cultivated cropland 174,086 56 189,222 60 15,136 9 

Cultivated cropland 
with manure 17,483 65 23,653 77 6,169 35 

 
Variable rate technology and enhanced efficiency fertilizers (EEF) are advances in nutrient 
management that can more effectively apply plant nutrients. Variable rate technology matches 
nutrient rates to a soil type’s crop yield potential, whereas EEF controls the release of nutrients 
to minimize losses. EEF is discussed below in the section on nutrient form. Adoption of variable 
rate technology in the NW production region more than doubled between survey periods (i.e., 
from 8 to 17 percent of cultivated cropland adopting the practice) and in CEAP II had adoption 
rates similar to the national average (Table 21). 

Table 21. Variable Rate Technology Adoption in the NW Production Region and Nationally in CEAP I and 
CEAP II 

Production Region 

CEAP I CEAP II CEAP II – CEAP I 

Acres 
(thousands) Percent Acres 

(thousands) Percent Acres 
(thousands) 

Percent Change 
Relative to 

CEAP I 
Northwest 1,022 8 2,302 17 1,280 125 
National 12,567 4 51,215 16 38,648 308 

 
Method 
Nutrient application methods can broadly be described as either broadcast applied or applied 
with some form of incorporation using implements such as knives, disks, and injectors. 
Incorporation places plant nutrients closer to the plant root zone for uptake and reduces losses 
through wind and water erosion or volatilization. 

For both N and P in the NW production region, there was a decrease in nutrient incorporation 
and a corresponding increase in the broadcasting of nutrients from CEAP I to CEAP II (Table 
22, Table 23). For N, the percentage of acreage with “all” or “some” incorporation decreased 
from 86 percent in CEAP I to 81 percent in CEAP II. For P, that decrease was from 87 percent of 
the acreage in CEAP I to 83 percent of the acreage in CEAP II. Conversely, the cultivated 
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cropland acres reporting “none” for incorporation of nutrient applications increased by 31 and 47 
percent relative to CEAP I for N and P, respectively. These changes were reflective of the 
national changes in incorporation patterns. 

Table 22. Nitrogen Application Incorporation in the NW Production Region and Nationally in CEAP I and 
CEAP II 

N applications incorporated 

CEAP I CEAP II CEAP II – CEAP I 

Acres 
(thousands) Percent Acres 

(thousands) Percent Acres 
(thousands) 

Percent 
Change 

Relative to 
CEAP I 

Northwest       
All 8,031 59 6,553 50 -1,478 -18 

Some 3,761 27 3,943 31 182 5 
None 1,901 14 2,499 19 598 31 
Total 13,693 100 12,995 100 -698 -5 

National       
All 152,265 52 107,468 36 -44,797 -29 

Some 101,347 34 129,016 44 27,669 27 
None 40,773 14 57,627 20 16,854 41 
Total 294,385 100 294,065 100 -320 <1 

 
Table 23. Phosphorus Application Incorporation in the NW Production Region and Nationally in CEAP I and 
CEAP II 

P applications incorporated 

CEAP I CEAP II CEAP II – CEAP I 

Acres 
(thousands) Percent Acres 

(thousands) Percent Acres 
(thousands) 

Percent 
Change 

Relative to 
CEAP I 

Northwest       
All 5,180 52 5,718 51 538 10 

Some 3,452 35 3,533 32 81 2 
None 1,290 13 1,897 17 607 47 
Total 9,922 100 11,148 100 1,226 12 

National       
All 133,376 50 100,995 36 -32,381 -24 

Some 99,393 37 125,593 45 26,200 26 
None 35,704 13 52,270 19 16,566 46 
Total 268,473 100 278,858 100 10,385 4 

 
Timing 
Nutrients are applied before planting (i.e., pre-plant), at the time of planting (at-plant), or after 
crop emergence (i.e., post-plant). Most plant nutrients are applied at-plant and post-plant where 
crop needs are highest, however this necessity limits the amount of plant nutrients that can be 
incorporated without damaging the growing plant, making the nutrients more susceptible to loss 
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due to erosion and leaching. Nutrients are most vulnerable to loss at the pre-plant greater than 21 
days stage. 

In the NW production region, acreages and loads (i.e., the amounts of nutrients leaving fields 
that can be delivered to a receiving waterbody) were highest for both N and P in the “At-Plant” 
and “Greater than 21 Days Pre-Plant” stages in both survey periods (Table 24, Table 25). Acres 
applying N at the “Greater than 21 Days Pre-Plant” increased between survey periods, while 
there was little change in the other timings between CEAP I and CEAP II. For P applications, 
acreage increased in the “At-Plant” and “Greater than 21 Days Pre-Plant” stages and decreased 
in the “Post-Plant” stage. 

Table 24. Nitrogen Application Timing in the NW Production Region in CEAP I and CEAP II 

Timing 

CEAP I  CEAP II  CEAP II – CEAP I 

Acres 
(thousands) 

Average 
Annual 
Load  

(t) 

Acres 
(thousands) 

Average 
Annual 
Load  

(t) 

Acres 
(thousands) 

Average 
Annual 
Load  

(t) 

Percent 
Acre 

Change 
Relative to 

CEAP I 

Percent 
Load 

Change 
Relative to 

CEAP I 
Pre-plant 
greater than 
21 days 

4,888 123,065 6,465 130,199 1,577 7,134 32 6 

Pre-plant 7-
21 days 2,585 62,500 2,601 68,678 16 6,178 1 10 

At-plant 8,406 209,215 8,416 187,805 10 -21,410 0 -10 

Post-plant 1,394 54,245 1,416 63,978 22 9,733 2 18 
 
Table 25. Phosphorus Application Timing in the NW Production Region in CEAP I and CEAP II 

Timing 

CEAP I  CEAP II  CEAP II – CEAP I 

Acres 
(thousands) 

Average 
Annual 
Load  

(t) 

Acres 
(thousands) 

Average 
Annual 
Load  

(t) 

Acres 
(thousands) 

Average 
Annual 
Load  

(t) 

Percent 
Acre 

Change 
Relative to 

CEAP I 

Percent 
Load 

Change 
Relative to 

CEAP I 
Pre-plant 
greater than 
21 days 

2,365 26,429 2,851 23,807 486 -2,622 21 -10 

Pre-plant 7-
21 days 1,900 13,840 1,895 12,510 -5 -1,330 0 -10 

At-plant 6,446 43,816 7,691 44,339 1,245 523 19 1 

Post-plant 1,046 7,243 912 19,072 -134 11,829 -13 163 
 
Form 
Technology advances, such as N inhibitors and precision guidance systems, increase timing 
options for producers applying nutrients. EEFs in the NW production region were used on 1.7 
million more acres between survey periods, representing an increase from 1 percent of cultivated 
cropland acres in CEAP I to 15 percent of acres in CEAP II (Table 26). Despite this increase, use 
of EEF in the production region trails the national average of 26 percent in CEAP II. 
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Table 26. Enhanced Efficiency Fertilizer Adoption in the NW Production Region and Nationally in CEAP I 
and CEAP II 

 
Production Region 

CEAP I CEAP II CEAP II – CEAP I 

Acres 
(thousands) Percent  Acres 

(thousands) Percent  Acres 
(thousands) 

Percent Change 
Relative to 

CEAP I 
Northwest 154* 1* 1,871 15 1,717* 1,115* 
National 11,734 4 74,146 26 64,412 549 

* indicates that values represent fewer than 30 data points and cannot be used to draw reliable conclusions 

Integrated Pest Management and Pesticide Use 
Producers manage pests (i.e., weeds, insects, and disease) and associated production and 
economic risks, through a combination of integrated pest management (IPM) practices and 
pesticide applications, which can be included as part of an IPM strategy. These practices and 
applications work alongside a variety of production and conservation practices in balance with 
operational goals, natural resources, and related factors, such as climate and landscape. 

Details on pesticide applications are limited to the number of applications and application types. 
Information on use of specific products and toxicity are best understood in the context of amount 
applied and vulnerability of the landscape to runoff or leaching events and will be covered in a 
future report detailing the modeled effects of conservation practices on pesticide losses. 

Top Practices Used and Most Changed Practices 
There was heavy overlap in the top-used practices, with scouting for weeds, insects, or disease 
ranking highly for all production regions, and use of no-till or minimum till for pest prevention 
and avoidance in the top five IPM practices for over half of production regions. The NW 
production region included scouting practices in its top used practices, but not no-till or 
minimum till for pest prevention and avoidance (Table 27). The production region also included 
using weather data to determine pest management practices, which was only a top practice in this 
and the Northern Plains production region, and pest management training sessions which were 
only among the top used practices in this production region. 

Table 27. Top IPM Practices Used in the NW Production Region in CEAP II 
Practice Acres (thousands) Percent 
Scouting was completed for weeds 11,987 86 
Scouting was completed for disease 9,904 71 
Scouting was completed for insects and mites 8,918 64 
Weather data used in determining need for and 
when to apply a pest management practice 8,778 63 

Training sessions of pest identification and 
management taken in the last 3 years 8,610 61 

 
As scouting for weeds, insects, and disease were used on most acres in all production regions, 
trends in the percent of acres using each of these practices were compared across production 
regions in relation to the national averages (Figure 8). The NW production region was the only 
region where scouting for disease was adopted at a higher rate than scouting for insects. 
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Compared to the national trends, the NW production region had a slightly higher rate of scouting 
for weeds (91 versus 89 percent), lower rate of scouting for insects (78 versus 75 percent), and a 
similar rate of scouting for disease (75 versus 76 percent). 

Figure 8. Comparison of Percentage of Regional Acres Scouting for Weeds, Insects, and Disease by 
Production Region in CEAP II 

 
**Abbreviated production region names are as follows: AGC is Atlantic and Gulf Coastal Plains, CC is California 
Coastal, EC is East Central, LMTGC is Lower Mississippi and Texas Gulf Coast, NCM is North Central and 
Midwest, NE is Northeast, NP is Northern Plains, NW is Northwest, SC is South Central, SCP is Southern and 
Central Plains, and SW is Southwest. 

The IPM practices with the largest change in adoption were also examined nationally and by 
region (Table 28). In all cases, there was little overlap between the top used practices and the 
most changed, indicating that many popular practices in CEAP II, such as scouting, were also 
well-used in CEAP I. Across all production regions, altering crop rotation was the most changed 
practice, with decreases ranging from 35 to 73 percent relative to CEAP I. Use of no-till or 
minimum till for pest prevention and avoidance was in the most changed practices nationally and 
for three other production regions out of eleven. Using weather data to determine a pest 
management practice was also the most changed in three other production regions, with increases 
in use for all four regions with change. Scouting due to a pest development model increased 
substantially in the California Coastal and Southwest production regions as well as in the NW 
production region, which may indicate an increase in availability of these types of models for 
relevant crops. Training on pest management received in the last three years increased enough to 
be in the most changed practices for only this production region. 
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Table 28. Most Changed IPM Practices in the NW Production Region in CEAP I and CEAP II 

Practice 

CEAP I CEAP II CEAP II - CEAP I 

Acres 
(thousands) Percent Acres 

(thousands) Percent Acres 
(thousands) 

Percent 
Change 

Relative to 
CEAP I 

Alter crop rotation 8,463 60 2,924 21 -5,539 -65 
Use no-till or minimum till for pest 
prevention and avoidance 4,261 30 6,505 46 2,244 53 

Training sessions of pest 
identification and management 
taken in the last 3 years 

6,668 48 8,610 61 1,942 29 

Weather data used in determining 
need for and when to apply a pest 
management practice 

7,015 50 8,778 63 1,764 25 

Scouting due to pest development 
model 1,165 8 3,111 22 1,946 167 

 
IPM Indicator Score 
All points in CEAP I and CEAP II were scored using the CEAP II edition of the IPM indicator 
score (Box 3), which is outlined in the introduction and documented in detail on the CEAP 
Cropland Modeling Documentation site. Scores are on a scale from 0 to 98, as two practices 
factored into the score—using no-till or minimum till to prevent pests and using cultivation to 
suppress pests—cannot be used together, making a perfect 100-point score impossible.  

 

 
Box 4. CEAP IPM Indicator Score 
The CEAP IPM Indicator Score is used as a semi-quantitative way of assessing the overall IPM practice profile at 
various scales. The IPM Indicator Score was initially developed for use in CEAP I under expert guidance and has 
been reassessed and modified for CEAP II using input from experts in the field and reflecting the current state of 
our understanding of IPM. Full documentation reports for the CEAP I and CEAP II score schemes are available 
on the CEAP Cropland Modeling Documentation site.  
 
In brief, the IPM Indicator Score used in CEAP II consists of one set of scores applied to all points, regardless of 
crop rotation. Each practice is categorized as being for Prevention and Avoidance (PA), Monitoring (M), or 
Suppression (S). Prevention and avoidance practices are those that prevent pests from entering and establishing in 
a field or avoid damage beyond economic or plant health tolerance thresholds. Many IPM practices can be 
difficult to delineate between prevention and avoidance use and so are grouped in function for the IPM Indicator 
Score. Monitoring practices are those that monitor for prevalence of a pest, and suppression activities, which can 
include pesticide applications, are those that suppress pest populations and their associated crop damage.  
 
Each practice is scored on its impact on the IPM system on a scale from 1 (least impact) to 10 (most impact). 
Scores are totaled within each category, then the categories are weighted and normalized to a total score of 100. 
Weights per category are 50 percent, 25 percent, and 25 percent, for PA, M, and S, respectively. IPM Indicator 
scores are assigned to each survey point for which we received pest management practice responses, and scores 
are categorized (i.e., low, moderate, moderately high, and high) to reflect the overall level of IPM practice a 
producer applies. This scoring system enables reporting on the quality and comprehensiveness of IPM practice 
across the country, rather than presence/absence of practices alone, and is used in developing no-practice 
scenarios for modeling pesticide runoff at the edge-of-field.  
 

https://www.nrcs.usda.gov/ceap/publications
https://www.nrcs.usda.gov/ceap/publications
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Some individual production regions exhibited differences in average IPM Indicator Scores from 
CEAP I to CEAP II (Figure 9), and many deviated from the national average in one way or the 
other for one or both survey periods. The NW production region saw a decrease in IPM Indicator 
Scores between survey periods (from 31.8 to 30.1) and matched the national average score for 
CEAP II. 

Figure 9. Comparison of Average IPM Indicator Scores between Production Regions in CEAP I and CEAP II 

 
**Abbreviated production region names are as follows: AGC is Atlantic and Gulf Coastal Plains, CC is California 
Coastal, EC is East Central, LMTGC is Lower Mississippi and Texas Gulf Coast, NCM is North Central and 
Midwest, NE is Northeast, NP is Northern Plains, NW is Northwest, SC is South Central, SCP is Southern and 
Central Plains, and SW is Southwest. Trendline represents CEAP II national average for comparison. 

Pesticide Application 
Like most production regions, the NW experienced an increase in overall average annual number 
of pesticide applications, from 2.2 in CEAP I to 2.4 in CEAP II (Figure 10). Though the NW 
production region had a higher average annual number of pesticide applications than the national 
in CEAP I, the average for the NW production region was lower than national in CEAP II, 
despite the increase in applications for the region. The increase in average annual pesticide 
applications in the NW production region was driven by a combination of increases across the 
herbicide, insecticide, and fungicide pesticide categories rather than an increase in just herbicide 
use, as was seen in many production regions (Figure 11).  
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Figure 10. Average Annual Number of Pesticide Applications by Production Region in CEAP I and CEAP II 

 
**Abbreviated production region names are as follows: AGC is Atlantic and Gulf Coastal Plains, CC is California 
Coastal, EC is East Central, LMTGC is Lower Mississippi and Texas Gulf Coast, NCM is North Central and 
Midwest, NE is Northeast, NP is Northern Plains, NW is Northwest, SC is South Central, SCP is Southern and 
Central Plains, and SW is Southwest. Trendline represents CEAP II national average for comparison. 
 
Figure 11. Average Annual Pesticide Applications in the NW Production Region by Pesticide Type in CEAP I 
and CEAP II 

 

HOW DID SEDIMENT AND NUTRIENT MANAGEMENT CHANGE? 
Cultivated cropland acres were categorized by the level of sediment management being applied 
and of N and P management need to allow comparison of conservation treatment between the 
two CEAP survey periods. Sediment management and N and P management need levels 
measured by assessing combinations of practices in support of comprehensive conservation 
management and can tell a different story than measurements of the adoption of individual 
conservation practices alone. Comprehensive conservation systems that address all applicable 
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resource concerns can achieve substantial control of potential losses from farm fields. 
Combinations of soils, climate, and crop rotations are a few factors that may affect the 
management level needed to maintain the resource. In general, higher levels of management are 
needed as annual rainfall and soil vulnerability increase. 

Cultivated cropland acres were placed into one of four sediment management levels—high, 
moderately high, moderate, and low—and three nutrient management need levels—high, 
moderate, and low—that consider the agricultural system in its entirety and the interactions and 
potential effects of operational and conservation activities on the land. The criteria are based on 
an Avoid, Control, and Trap approach to reducing sediment losses, and a Rate, Method, and 
Timing approach in combination with annual precipitation and soil vulnerability to reducing 
nutrient losses from cultivated cropland (Appendix 3, Appendix 4). The nutrient management 
levels are an assessment of needs to meet the NRCS Nutrient Management Conservation Practice 
Standard (590). Such a systems approach designed to address sediment and nutrient losses uses a 
mix of conservation practices tailored to the resource concern to minimize loss potential and 
optimize agricultural inputs for productivity. When more supporting practices are included, 
sediment management levels increase, and nutrient management need levels decrease. 
 
 
Data presented in this section represent an assessment of combinations of practices reported by 
farmers from the CEAP I and CEAP II farmer surveys. N and P management need levels also 
consider average annual precipitation and the inherent Soil Vulnerability Index (SVI) values 
for runoff and leaching in addition to farmer-reported practice adoption in categorization of 
acres. Full documentation of the sediment management and N and P management need level 
criteria can be found in Appendix 3 and Appendix 4.  
 

 

Sediment Management 
The NW had increases in moderately high and high sediment management and declines in low 
and moderate management levels (Table 29). The greatest increase in acreage came in the 
moderate management level (increase of 2.2 million acres). The greatest decrease in acreage was 
seen in the high sediment management level (decrease of 2.4 million acres). Though the 
moderately high sediment management level saw some decrease in acreage, it remained the level 
with the highest share of acres in CEAP II at 39 percent. Nationally, cultivated cropland with 
moderately high and high sediment management increased by 45 million acres, from 25 percent 
of acres in CEAP I to 40 percent of acres in CEAP II, reflecting farmers’ increased adoption of 
conservation tillage and structural practices. 

  

https://www.nrcs.usda.gov/sites/default/files/2022-09/Nutrient_Management_590_NHCP_CPS_2017.pdf
https://www.nrcs.usda.gov/sites/default/files/2022-09/Nutrient_Management_590_NHCP_CPS_2017.pdf
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Table 29. Acres per Sediment Management Level in the NW Production Region and Nationally in CEAP I 
and CEAP II 

Sediment management level 

CEAP I CEAP II CEAP II – CEAP I 

Acres 
(thousands) Percent Acres 

(thousands) Percent Acres 
(thousands) 

Percent 
Change 

Relative to 
CEAP I 

Northwest 14,010 100 13,438 100 -571 -4 
Low 294* 2* 777* 6* 483* 164* 

Moderate 2,159 15 4,405 33 2,246 104 
Moderately high 6,178 44 5,268 39 -909 -15 

High 5,380 38 2,988 22 -2,391 -44 
National 313,065 100 315,303 100 2,238 1 

Low 76,910 25 48,787 15 -28,123 -37 
Moderate 155,923 50 141,210 45 -14,713 -9 

Moderately high 69,900 22 99,490 32 29,590 42 
*indicates that values represent fewer than 30 data points and cannot be used to draw reliable conclusions  

Nitrogen Management Need 
The NW production region had only a 2 percent increase from CEAP I in the number of acres in 
the low N management need category (Table 30). However, the majority (73 percent) of the 
region’s acres were considered needing low N management in CEAP II. High need acres 
remained constant in terms of percentage of regional acres, and moderate need acres decreased 
by 5 percentage points to 13 percent of the regional acres.  The NW production region performed 
better than the national average for N management need levels, with a greater percentage of its 
acres with low management need. Nationally, cultivated cropland with low N management need 
remained the dominant management need level, with 60 percent of cropland emphasizing N 
management for the climate and soils. 

Table 30. Acres per Nitrogen Management Need Level in the NW Production Region and Nationally in CEAP 
I and CEAP II 

Nitrogen 590 need** 

CEAP I CEAP II CEAP II – CEAP I 

Acres 
(thousands) Percent Acres 

(thousands) Percent Acres 
(thousands) 

Percent 
Change 

Relative to 
CEAP I 

Northwest 14,010 100 13,438 100 -571 -4 
High 1,842 13 1,778 13 -65 -4 

Moderate 2,479 18 1,806 13 -673 -27 
Low 9,689 69 9,855 73 166 2 

National 313,065 100 315,303 100 2,238 1 
High 30,380 10 36,471 12 6,091 20 

Moderate 85,005 27 89,117 28 4,112 5 
Low 197,680 63 189,715 60 -7,965 -4 

**High N management need corresponds with low N management performance, and low N management need 
corresponds with high N management performance. 
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Phosphorus Management Need 
The majority of acres in the NW production region (91 percent) had low P management need 
(Table 31). Only 5 percent of the region’s acres were considered to need high P management by 
CEAP II. The region saw little change in its P management need between CEAP I and CEAP II. 
Comparatively, on the national scale 24 percent of acres in CEAP II had a high P management 
need, with over half in the low need category. 

Table 31. Acres per Phosphorus Management Need Level in the NW Production Region and Nationally in 
CEAP I and CEAP II 

Phosphorus 590 need** 

CEAP I CEAP II CEAP II – CEAP I 

Acres 
(thousands) Percent Acres 

(thousands) Percent Acres 
(thousands) 

Percent 
Change 

Relative to 
CEAP I 

Northwest 14,010 100 13,438 100 -571 -4 
High 689 5 614 5 -75 -11 

Moderate 733 5 566 4 -168 -23 
Low 12,587 90 12,258 91 -329 -3 

National 313,065  315,303  2,238 1 
High 67,697 22 75,257 24 7,561 11 

Moderate 70,785 23 66,413 21 -4,372 -6 
Low 174,583 56 173,633 55 -950 -1 

**High P management need corresponds with low P management performance, and low P management need 
corresponds with high P management performance. 

HOW DID CONSERVATION ADOPTION AFFECT RESOURCE 
CONCERNS? 

Between the CEAP surveys, adoption of soil-conserving practices had a positive effect on 
multiple cultivated cropland conditions—reducing erosion, increasing soil carbon, reducing 
losses of sediment, and restricting some nutrient loss pathways. The Agricultural Policy 
Environmental Extender (APEX) model was used (Appendix 1) to estimate edge-of-field losses 
of sediment and nutrients, as well as soil carbon accumulation under the conservation conditions 
indicated by the CEAP I and CEAP II farmer surveys.  

 
Data presented in this section represent APEX modeled results estimating edge-of-field losses 
of sediment and nutrients, as well as soil carbon accumulation under the conservation 
conditions indicated by the CEAP I and CEAP II farmer surveys.  
 

 
Loss thresholds were established for each of these resource concerns to present an estimated 
conservation condition, assess potential treatment needs, and provide context for potential future 
loss reductions.7 Model simulation results were used to identify acres that exceed the established 

 
7Threshold levels were derived through a series of forums with technical experts and refined by further examination 
of model output to establish thresholds that were agronomically feasible and could be achieved with existing 
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loss thresholds. The thresholds do not reflect or suggest conservation-related policy standards 
(e.g., water quality standards) and do not indicate that any specific natural resource targets would 
be achieved if thresholds were met. Meeting a threshold is not a static condition, as cultivated 
cropland may experience periodic losses above or below a threshold under extreme conditions, 
such as prolonged intense rainfall or drought. 

In the NW production region, cultivated cropland meeting loss thresholds for erosion, sediment, 
surface N, total P, soluble P, and soil carbon increased, but declined for subsurface N between 
CEAP I and CEAP II. In both surveys and scales, most of the sediment, N, and P losses came 
from a small number of cultivated cropland acres that exceeded specific loss thresholds. CEAP 
provides estimates of edge-of-field losses through surface and subsurface pathways.8 Estimates 
do not suggest a particular fate of transported materials (e.g., to water) or potential impact. 

Rainfall and inherent soil runoff vulnerability are the primary forces driving many of the losses 
on cultivated cropland that are discussed in this section. Most acres in the NW production region 
receive between 15 and 25 inches of rainfall annually and had a low SVI-R and moderate or high 
SVI-L in CEAP II (Table 32, Table 33). 

Table 32. Cultivated Cropland Acres in the NW Production Region by Soil Vulnerability Index Runoff (SVI-
R) Rating and Average Annual Rainfall in CEAP II 

SVI runoff 
rating 

Average Annual Rainfall 

≤15 inches >15 inches and ≤25 
inches 

>25 inches and ≤35 
inches 

>35 inches and ≤45 
inches >45 inches 

Acres 
(thousands) Percent Acres 

(thousands) Percent Acres 
(thousands) Percent Acres 

(thousands) Percent Acres 
(thousands) Percent 

Low 2,915 41 1,662 36 316* 39* 124* 36* 350* 63* 

Moderate 233* 3* 339* 7* 18* 2* 69* 20* 121* 22* 
Moderately 
high 2,436 35 659* 14* 178* 22* 134* 39* 29* 5* 

High 1,462 21 2,021 43 304* 37* 16* 5* 55* 10* 
Regional 

total 7,046 52 4,681 35 815 6 342* 3* 555 4 
* indicates that values represent fewer than 30 data points and cannot be used to draw reliable conclusions 
 
  

 
production and conservation technology. Criteria used to establish these thresholds were refined for CEAP II, so the 
CEAP I findings reported here will differ from those found in previous CEAP I reports. 
8Subsurface loss estimates include natural lateral drainage, deep drainage, and tile and ditch drains. 
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Table 33. Cultivated Cropland Acres in the NW Production Region by Soil Vulnerability Index Leaching 
(SVI-L) Rating and Average Annual Rainfall in CEAP II 

SVI 
leaching 
rating 

Average Annual Rainfall 

≤15 inches >15 inches and ≤25 
inches 

>25 inches and ≤35 
inches 

>35 inches and ≤45 
inches >45 inches 

Acres 
(thousands) Percent Acres 

(thousands) Percent Acres 
(thousands) Percent Acres 

(thousands) Percent Acres 
(thousands) Percent 

Low 314* 4* 154* 3* 106* 13* 32* 9* 61* 11* 
Moderate 5,858 83 3,536 76 474* 58* 142* 42* 234* 42* 
Moderately 
high 42* 1* 30* 1* 46* 6* 98* 29* 43* 8* 

High 832 12 961 21 190* 23* 69* 20* 217* 39* 
Regional 

total 7,046 52 4,681 35 815 6 342* 3* 555 4 
* indicates that values represent fewer than 30 data points and cannot be used to draw reliable conclusions 

Erosion 
Controlling soil erosion from water and wind is essential to maintaining soil health and 
productivity and has been a longstanding conservation objective. Too much erosion creates 
challenges for sustaining soil productivity, while windborne soil or sediment leaving a field can 
generate negative offsite impacts. Forms of water erosion on farm fields include sheet and rill, 
ephemeral gully, and classic gully. Sheet and rill erosion is generally a resource concern in 
higher rainfall areas and on steeper slopes. Wind erosion is primarily a resource concern in arid 
and semiarid regions, although it can also be a problem in wetter regions or on certain organic 
soils. Conservation practices such as conservation tillage, conservation crop rotations, cover 
crops, and structural practices all help control erosion. In regions with low rainfall, vegetative 
structural wind erosion control practices are constrained as they compete with crops for limited 
water supplies. While erosion and sediment loss are related resource concerns, they describe 
different outcomes for sediment. Erosion describes all material that is picked up and moved by 
either wind or water, while sediment loss only considers the material that leaves the field. 
Sediment losses are estimated edge-of-field sediment loss with surface water runoff (including 
both sheet and rill and gully erosion) and do not include sediment losses due to wind erosion.   

The concept of soil loss tolerance is used to aid in understanding the potential effects of soil 
erosion on soil productivity. The soil loss tolerance rate (T) reflects the estimate of annual soil 
loss that can occur and still permit crop productivity to be sustained economically and 
indefinitely on a given soil. The T value varies by soil, with deeper, uniform soils having higher 
T values than shallow or previously eroded soils. Examining erosion levels relative to their T 
value provides one way to assess whether fields are stable or declining. 

Sheet and Rill Erosion 
Between CEAP I and CEAP II, average annual sheet and rill erosion on cultivated cropland in 
the NW production region decreased by over 1.5 million tons per year, a 31-percent decrease 
relative to CEAP I (Table 34). Rates decreased from 0.3 tons per acre per year (t/ac/y) to 0.2 tons 
t/ac/y between surveys. In CEAP I and CEAP II, almost all cultivated cropland acres (greater 
than 98 percent) met the threshold (soil T). Cultivated cropland meeting the threshold decreased 
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by 436,000 acres and cultivated cropland exceeding the threshold decreased by 135,000 acres, as 
overall cropland acreage in the production region decreased by 571,000 acres (Table 35). 

Table 34. Sheet and Rill Erosion by Threshold in the NW Production Region in CEAP I and CEAP II 

Threshold Status 

CEAP I CEAP II CEAP II – CEAP I 

Loss 
(thousands 

t/y) 

Percent 
of Total 

Loss 

Loss 
(thousands t/y) 

Percent 
of Total 

Loss 

Change in 
Loss 

(thousands t/y) 

Percent 
Change in  

Loss Relative 
to CEAP I 

Total 4,802 100 3,299 100 -1,503 -31 
Meeting threshold 3,407 71 2,380 72 -1,027 -30 
Exceeding threshold 1,395* 29* 919* 28* -476* -34* 

* indicates that values represent fewer than 30 data points and cannot be used to draw reliable conclusions 

Table 35. Acreage by Sheet and Rill Erosion Threshold in the NW Production Region in CEAP I and CEAP 
II 

Threshold Status 

CEAP I  CEAP II CEAP II – CEAP I 

Acres 
(thousands) 

Percent 
of Acres 

Acres 
(thousands) 

Percent of 
Acres 

Change in 
Acres 

(thousands) 

Percent 
Change in 

Acres Relative 
to CEAP I 

Total 14,010 100 13,438 100 -571 -4 
Meeting threshold 13,790 98 13,353 99 -436 -3 
Exceeding threshold 220* 2* 85* 1* -135* -61* 

* indicates that values represent fewer than 30 data points and cannot be used to draw reliable conclusions 

Total sheet and rill erosion on cultivated cropland meeting the threshold decreased by 1 million 
tons, a 30-percent reduction from CEAP I levels. Erosion on acres exceeding T decreased by 
476,000 tons per year, a 34-percent reduction from CEAP I levels. Since nearly all acres were 
meeting the threshold, most erosion came from the acres meeting T. However, 29 and 28 percent 
of total sheet and rill erosion in both surveys came from the 1 to 2 percent of cultivated cropland 
eroding at rates above T. 

Wind Erosion 
Between the two CEAP surveys, wind erosion decreased by 12 million tons per year by CEAP II, 
a 30-percent decrease relative to CEAP I (Table 36). Rates decreased from an annual average of 
2.8 t/ac/y to 2.0 t/ac/y. Cultivated cropland acres met the wind erosion threshold (soil T) at 74 
percent in CEAP I and 86 percent in CEAP II (Table 37). Over half (58 percent) of total erosion 
came from the 14 percent of acres not meeting the wind erosion threshold in CEAP II. 

Table 36. Wind Erosion by Threshold in the NW Production Region in CEAP I and CEAP II 

Threshold Status 

CEAP I CEAP II CEAP II – CEAP I 

Loss 
(thousands 

t/y) 

Percent 
of Total 

Loss 

Loss 
(thousands t/y) 

Percent 
of Total 

Loss 

Change in 
Loss 

(thousands t/y) 

Percent 
Change in  

Loss Relative 
to CEAP I 

Total 40,074 100 28,041 100 -12,033 -30 
Meeting threshold 14,295 36 11,747 42 -2,548 -18 
Exceeding threshold 25,780 64 16,295 58 -9,485 -37 
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Table 56. Progress toward ENM by Resource Concern in the NW Production Region in CEAP I and CEAP II 

Resource 
concern 

Treatment Level  Progress toward ENM**  CEAP I CEAP II 
No 

Practice ENM Baseline No 
Practice ENM Baseline CEAP I CEAP II CEAP II – 

CEAP I 
Average Annual Tons (thousands) Percent 

Sheet and 
rill erosion 
(losses) 

6,681 2,681 4,802 5,713 2,046 3,299 47 66 19 

Wind 
erosion 
(losses) 

61,193 4,296 40,074 58,605 3,481 28,041 37 55 18 

Sediment 
(losses) 26,607 2,143 9,100 11,675 1,203 5,880 72 55 -16 

Surface N 
(losses) 76 8 42 59 6 31 50 52 3 

Subsurface 
N (losses) 200 92 139 219 81 136 57 60 3 

Total P 
(losses) 19 2 8 11 2 6 63 49 -14 

Soluble 
phosphorus 
(losses) 

2.8 1.0 1.3 1.1 0.8 0.9 88 49 -38 

Soil carbon 
(gains) 327 925 754 567 1186 1158 71 95 24 

**Progress toward ENM is calculated by dividing the difference between Baseline and No Practice loads (i.e., 
Baseline load – No Practice load) divided by the difference between ENM and No Practice loads (i.e., ENM load – 
No Practice load). 
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SUMMARY OF FINDINGS 
The Northwest (NW) production region made up about 4 percent of all cultivated cropland 
nationally, with 13.4 million acres in CEAP II. The region has a largely semiarid to arid climate 
that minimizes the need for water-induced erosion control. Wind erosion poses more of a 
challenge than sheet and rill erosion. The increase in conservation tillage between the two CEAP 
survey periods was the primary wind-erosion-control measure. Wheat and other close-grown 
crops dominated cultivated cropland production and provided opportunities for the adoption of 
conservation tillage.  

The production region experienced success overall in meeting the thresholds set for resource 
concerns, with 20 percent of fewer acres of cultivated cropland in the region exceeding 
thresholds in CEAP II. Between survey periods, every resource concern except subsurface 
nitrogen loss saw decreases in the acres exceeding thresholds, representing treatment 
improvements. Despite some acres exceeding resource concern thresholds, there were reduced 
losses for every resource concern (e.g., less nitrogen, phosphorus or sediment loss) and gains for 
soil carbon between survey periods. 

Some soil health-promoting practices increased in use, including a 172 percent (2.2 million acre) 
relative increase in use of conservation tillage and structural practices in combination. 
Conservation tillage adoption increased to represent use on just over half of all cultivated 
cropland acres in the region by CEAP II. Conservation crop rotation adoption, however, 
decreased between survey periods and was lower than the national average. While cover crop 
adoption increased, too few points reported adoption of the practice to draw conclusions beyond 
trend. These efforts by producers in the NW production region resulted in an increase of 405 tons 
per year in soil carbon between surveys. Increased emphasis on conservation crop rotations, 
cover cropping, and other conservation practices for soil health could further improve progress 
toward soil carbon gains going forward.  

Nutrient management performance between survey periods reflected well for this production 
region, with nitrogen and phosphorus application rates both decreased between surveys on 
acreage receiving commercial fertilizers and/or manure. Other nutrient management practices 
like soil testing and use of variable rate technology increased and met or exceeded national 
adoption trends. Most acres were still reporting that “some” or “all” fertilizer applications were 
incorporated, despite some declines in that practice between survey periods.  
 
Conservation efforts to balance nutrient management and soil health objectives and overcome 
challenging environmental conditions remains an NRCS priority. Efforts such as implementation 
SMART Nutrient Management Plans, which include the right Source, right Method, right Rate, 
and right Timing—and emphasize smart activities to reduce nutrient loss by Assessment of 
comprehensive, site-specific conditions, continue to be important in this production region to 
meet these difficult resource concern objectives.  

  

https://www.nrcs.usda.gov/getting-assistance/other-topics/nutrient-management
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APPENDIX 1. OVERVIEW OF THE CEAP SAMPLING AND 
MODELING APPROACH 

 
The CEAP Cropland National Assessment is a collaborative effort led by NRCS in partnership 
with USDA's Agricultural Research Service and Texas A&M University’s Texas Agri-Life 
Research Center in Temple, TX. In addition, USDA's National Agricultural Statistics Service 
and Farm Service Agency provide important data collection and related contributions. 
 
CEAP uses a sampling and modeling approach that integrates natural resource and farmer survey 
data with modeling to quantify the effects of commonly used conservation practices on 
cultivated cropland. CEAP defines cultivated cropland as land in row crops or close-grown 
crops, hay and pasture in rotation with row crops and close-grown crops. 
 

CEAP Statistical Sampling and Modeling Approach to Simulate Conservation Practice 
Effects 

 

The CEAP Cropland sampling and modeling approach captures the diversity of land use, soils, 
climate, and topography; accounts for site-specific farming activities; estimates the loss of 
materials at the field scale where the science is most developed; and provides a statistical basis 
for aggregating results to the national and regional levels. The approach consists of four 
components: 

• Sampling— A subset of National Resources Inventory (NRI) sample points serves as 
“representative fields.” These NRI sample points, which are located on cultivated 
cropland and land in long-term conserving cover, provide the statistical framework for 
the model as well as information on soils, climate, and topography. Nationally, the CEAP 
sample consists of about 18,700 points representing cropped acres. The CEAP sample was 
designed to allow reporting of results at a 4-digit watershed scale (4-digit hydrologic unit 
code [HUCs]). The sample size is too small, in most cases, for reliable and defensible 
reporting of results for areas below this level. CEAP cropland modeling results are 
reported as estimates because of the uncertainty associated with the statistical sample. 



https://www.nrcs.usda.gov/ceap/publications
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differences in the assessment of effectiveness of management. The same climate database was 
also used for the model simulations (baseline and alternative treatment scenarios) for both time 
periods. 

Technical information on the CEAP Cropland methodology studies, including documentation 
reports on the modeling methodology, models and databases are available online as part of the 
CEAP Cropland National Assessment.   

https://www.nrcs.usda.gov/ceap/croplands


69 
 

APPENDIX 1. MAP OF CEAP PRODUCTION REGIONS 
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APPENDIX 3. SEDIMENT MANAGEMENT LEVEL CRITERIA 
Criteria is based upon an Avoid, Control, and Trap approach to reducing losses from cropland. 

1. High:  At least one practice from each category with no practice counting twice. 
a. Avoid:  

i. All crops conservation tilled 
b. Control:   

i. At least one Overland Flow control practice such as a terrace or 
contouring, or 

ii. One Concentrated Flow control practice such as a grassed waterway, or 
iii. a Conservation Crop Rotation rated as High residue with a crop residue 

score of 2 or more. 
c. Trap: 

i. At least one trapping practice such as a filter or buffer, or 
ii. A Field Border can be substituted if it is minimum of 30 feet in width and 

intercepts flow from cropped area.   
2. Moderately High:  At least one practice from each from two of the three categories with 

no practice counting twice. 
a. Avoid:  

i. All crops conservation tilled 
b. Control:   

i. At least one Overland Flow control practice such as a terrace or 
contouring, or 

ii. One Concentrated Flow control practice such as a grassed waterway, or 
iii. IF all crops conservation tilled, a Conservation Crop Rotation rated as 

High residue with a crop residue score of 2 or more. 
c. Trap: 

i. At least one trapping practice such as a filter or buffer, or 
ii. IF Control requirement NOT met by Conservation Crop Rotation; a Field 

Border can be substituted if it is minimum of 30 feet in width and 
intercepts flow from cropped area.   

3. Moderate:  At least one practice from any category. 
a. Avoid:  

i. All crops conservation tilled 
b. Control:   

i. At least one Overland Flow control practice such as a terrace or 
contouring, or 

ii. One Concentrated Flow control practice such as a grassed waterway, or 
iii. a Conservation Crop rotation rated as High residue with a crop residue 

score of 2 or more. 
c. Trap: 

i. At least one trapping practice such as a filter or buffer, or 
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ii. A Field Border can be substituted if it is minimum of 30 feet in width and 
intercepts flow from cropped area.   

4. Low:  
a. No Avoid, Control or Trap Practices, no Conventional Tillage for any crop in 

rotation.  
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APPENDIX 4. 590 NITROGEN AND PHOSPHORUS NEED 
LEVEL CRITERIA 
 
Conservation practice 590 Nutrient Management need levels were developed based on the 
likelihood of a CEAP NRI point meeting the respective loss threshold given certain point 
characteristics. For this classification precipitation group, SVI leaching or runoff classification, 
application rate, method of application, and timing of application were considered.   

A. Precipitation groups were defined as: annual rainfall <15”, ≥15 and <25”, ≥25 and <35”, 
≥35 and <45”, and ≥45”  

B. SVI leaching and runoff groups were defined as: low, moderate, moderately high, and 
high 

C. Application rates were defined as: 
Nitrogen 

Low Rate: Rotational average of 75 pounds or less annually. 
Moderate Rate: Rotational average of >75 and ≤90 pounds annually. 
Moderately High Rate: Rotational average of >90 and ≤120 pounds annually. 
High Rate: Rotational average of more than 120 pounds annually. 

 
Phosphorus 

Low Rate: Average 20 pounds or less annually. 
Moderate Rate: Average >20 and ≤35 pounds annually. 
Moderately High Rate: Average >35 and ≤50 pounds annually. 
High Rate: Average more than 50 pounds annually. 

 
D. Method of application was defined as: 

Incorporated: if 1) all nutrient applications were incorporated within 48 hours of 
application, or 2) no nutrient was applied, or 3) nutrient application was applied post-
plant to a winter annual or perennial crop. 
 
Unincorporated: if only some or none of the nutrient applications were incorporated 
within 48 hours of application 

 
E. Timing was defined as: 

Good: if 1) No fall or winter commercial fertilizer applications of nutrients occurred; 
however, fall manure applications are considered acceptable for all crops; 2) all 
commercial fertilizer/non-manure applications are acceptable for winter annuals and 
perennials regardless of season. 

Bad: if at least one fall or winter application of nutrients; winter manure applications 
are not acceptable for any crop including winter annuals and perennials. 

 
A subsurface nitrogen loss of ≤25 pounds per acre was used as the nitrogen threshold, and a 
soluble phosphorus loss of ≤0.5 pound per acre was used as the phosphorus threshold.   For each 
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precipitation group, the need level was determined based on the percentage of points within the 
various SVI group/rate/method/timing combinations that met the loss threshold.  Combinations 
in which 75 percent or more of the points met the loss threshold were considered “Low need”. 
Combinations in which at least 50 percent but less than 75 percent of points met the loss 
threshold were considered “Moderate need”. Combinations in which less than 50 percent of 
points met the loss threshold were considered “High need”. 

 

The NITROGEN 590 need levels were assigned as follows taking into account SVI Leaching 
category, nitrogen application rate group, incorporation category, and timing category: 

A. Precipitation group 1 (<15” annual rainfall) 
a. Low need 

i. All points within the low application rate group. 
ii. Points within the moderate application rate group that were incorporated 

with either good or bad timing  
iii. Points within the moderate application rate group that were not 

incorporated but had good timing  
b. Moderate need 

i. Points within the moderate application rate group that were not 
incorporated and had bad timing 

ii. All points within the moderately high application rate group 
iii. Points within the high application rate group that were incorporated with 

either good or bad timing 
c. High need 

i. Points within the high application rate group that were not incorporated 
with either good or bad timing 

B. Precipitation group 2 (≥15 and <25” annual rainfall) 
a. Low need 

i. All points within the low application rate group. 
ii. Points within the moderate application rate group that were incorporated 

with good timing  
iii. Points within the moderate application rate group that were incorporated, 

had bad timing, and categorized as low or moderate SVI Leaching 
iv. Points within the moderate application rate group that were not 

incorporated, had either good or bad timing, and categorized as low or 
moderate SVI Leaching  

v. All points within the moderately high application rate group and 
categorized as low or moderate SVI Leaching  

vi. Points in the high application rate group that were incorporated, had good 
or bad timing, and categorized as low or moderate SVI Leaching 

vii. Points in the high application rate group that were not incorporated, had 
good or bad timing, and categorized as low SVI Leaching 



74 
 

viii.  
b. Moderate need 

i. Points within the moderate application rate group that were incorporated, 
had bad timing, and categorized as moderately high or high SVI leaching 
category 

ii. Points within the moderate application rate group that were not 
incorporated, had either good or bad timing, and categorized as 
moderately high or high SVI leaching category 

iii. All points within the moderately high application rate group and 
categorized as moderately high or high SVI Leaching  

iv. Points in the high application rate group that were not incorporated, had 
good or bad timing, and categorized as moderate SVI Leaching  

v. All points within the high application rate group and categorized as 
moderately high SVI Leaching  

c. High need 
i. Points within the high application rate group and high SVI Leaching 

category 
C. Precipitation group 3 (≥25 and <35” annual rainfall) 

a. Low need 
i. All points within the low application rate group. 

ii. All points in the moderate, moderately high, and high application rate 
groups categorized as low or moderate SVI Leaching 

b. Moderate need 
i. All points in the moderate and moderately high application rate groups 

and categorized as moderately high or high SVI Leaching 
ii. All points in the high application rate group and categorized as moderately 

high SVI Leaching 
c. High need 

i. All points in the high application rate group categorized as high SVI 
Leaching 

D. Precipitation group 4 (≥35 and <45” annual rainfall) 
a. Low need 

i. All points within the low application rate group. 
ii. All points in the moderate application rate group categorized as low SVI 

Leaching 
iii. Points within the moderately high application rate group that were 

incorporated with good or bad timing and categorized a low SVI Leaching 
iv. Points within the moderate application rate group that were incorporated 

with good or bad timing and categorized as moderate or moderately high 
SVI Leaching 

v. Points in the moderate application rate group that were not incorporated 
but had good timing and categorized as moderate SVI Leaching 

b. Moderate need 
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i. Points within the moderate application rate group that were incorporated 
with good or bad timing and categorized as high SVI Leaching 

ii. Points in the moderate application rate group that were not incorporated, 
had bad timing and are categorized as moderate SVI Leaching 

iii. Points within the moderate application rate group that are not incorporated 
with good or bad timing and categorized at moderately high or high SVI 
Leaching 

iv. All points within the moderately high application rate group that are 
categorized as moderate, moderately high or high SVI Leaching 

v. Points within the moderately high application rate group that were not 
incorporated with good or bad timing and categorized a low SVI Leaching 

vi. Points within the high application rate group categorized as low or 
moderate SVI Leaching 

c. High need 
i. Points in the high application rate group and categorized as moderately 

high or high SVI Leaching 
E. Precipitation group 5 (≥45” annual rainfall) 

a. Low need 
i. All points within the low and moderate application rate group categorized 

as low SVI Leaching 
b. Moderate need 

i. All points within the low and moderate application rate group categorized 
as moderate or moderately high SVI Leaching 

ii. Points in the low application rate group that are incorporated with good or 
bad timing and categorized as high SVI Leaching 

iii. Points in the low application rate group that are not incorporated but have 
good timing and categorized as high SVI Leaching 

iv. Points in the moderately high application rate group that are incorporated 
with good or bad timing and categorized as low, moderate, or moderately 
high SVI Leaching 

v. Points in the moderately high application rate group that are not 
incorporated but have good timing and categorized as low or moderate 
SVI Leaching 

c. High need 
i. All points in the high application rate group 

ii. Points in the low application rate group that are not incorporated with bad 
timing and categorized as high SVI Leaching 

iii. All points in the moderate application rate group and categorized as high 
SVI Leaching 

iv. Points in the moderately high application rate group that are incorporated 
with good or bad timing and categorized as high SVI Leaching 



76 
 

v. Points in the moderately high application rate group that are not 
incorporated but have good timing and categorized as moderately high or 
high SVI Leaching 

vi. Points in the moderately high application rate group that are not 
incorporated and have bad timing 

 

The PHOSPHORUS 590 need levels were assigned as follows taking into account SVI Runoff 
category, phosphorus application rate group, incorporation category, and timing category: 

A. Precipitation group 1 (<15” annual rainfall) 
a. Low need 

i. All points within the low, moderate, and moderately high application rate 
groups. 

ii. All points in the high application rate groups categorized as low or 
moderate SVI Runoff 

b. Moderate need 
i. All points in the high application rate group categorized as moderately 

high or high SVI Runoff 
c. High need 

i. No combinations were considered high need in Precipitation group 1 
B. Precipitation group 2 (≥15 and <25” annual rainfall) 

a. Low need 
i. All points within the low, moderate, and moderately high application rate 

groups. 
b. Moderate need 

i. All points within the high application rate groups. 
c. High need 

i. No combinations were considered high need in Precipitation group 2 
C. Precipitation group 3 (≥25 and <35” annual rainfall) 

a. Low need 
i. All points within the low and moderate application rate groups. 

ii. Points in the moderately high application rate group that are incorporated 
with good or bad timing and categorized as low, moderate, or moderately 
high SVI Runoff 

b. Moderate need 
i. Points in the moderately high application rate group that are incorporated 

with good or bad timing and categorized as high SVI Runoff 
ii.  Points in the moderately high application rate group that are not 

incorporated with good or bad timing 
c. High need 

i. All points in the high application rate group 
D. Precipitation group 4 (≥35 and <45” annual rainfall) 
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a. Low need 
i. No combinations were considered low need in Precipitation group 4 

b. Moderate need 
i. All points within the low application rate group 

ii. Points in the moderate application rate group that are incorporated with 
good or bad timing 

iii. Points in the moderate application rate group that are not incorporated but 
have good timing 

c. High need 
i. Points in the moderate application rate group that are not incorporated and 

have bad timing 
ii. All points within the moderately high and high application rate groups 

E. Precipitation group 5 (≥45” annual rainfall) 
a. Low need 

i. No combinations were considered low need in Precipitation group 5 
b. Moderate need 

i. No combinations were considered moderate need in Precipitation group 5 
c. High need 

i. All points in the low, moderate, moderately high, and high rate groups 

 

Two things to keep in mind when considering Phosphorus treatment needs in areas where rainfall 
exceeds 35 inches include:   

1. To decrease the need for nutrient management that only considers the 4Rs, conservation 
systems must have supporting practices that include one or more of the following: 
conservation crop rotation, cover crops, terraces, filter strips or buffers, or conservation 
tillage. 

2. Beginning soil phosphorus content was not considered in this analysis, and systems that 
are low or moderate in soil test phosphorus may be able to meet the 0.5-pound soluble 
phosphorus threshold in these high rainfall areas. 
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