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  Soil and Water Eligiblity Tool  (SWET)       
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Pass - Not a Resource Concern NA NA NA NA NA YES NA NA YES NA NA NA YES

Minimum  Score YES or NO YES YES YES YES NO YES YES YES YES YES YES YES YES

# Total Score 10 11 10 16 5 1 6 8 4 9 11 7 0

1 Enter the length of your rotation in “years” for the offered acres.  3

2

Check if your Soil Condition Index (SCI) is postive for the 
offered acres AND if the SCI was prepared for you prior to 
September 2007.  This will trigger a pass for soil quality, but 
provide no points.  Complete the remaining questions.

0 0 0 0 0

3

Based on your rotation, enter the number of your crops that are 
included in each residue category, 3a-e.  These questions have 
crops grouped based on residue quality and quantity.   Do not include 
cover crops.

a
Enter the number of years in your rotation that include the following 
conditions: summer fallow (both chemical and tilled fallow), idle 
fields, of harvested sod.

0 0 0 0 0 0

b

Enter the number of cash crops in your rotation that are included in 
the list below or included in the comments (or are similar to those 
listed if not listed):  Asparagus, Beans dry edible, Beets, Broccoli, 
Cabbage, Carrots, Strawberries, Vegetables,or similar crops.

3 -1 -1 -1 -1 0

c

Enter the number of cash crops in your rotation that are included in 
the list below (or are similar to the list below if not listed): Chicory, 
Coffee, Corn silage, Cotton, Guar, Hops, Lentils, Peanuts, Peas, 
Cowpeas, Pineapples, Potatoes, Soybeans, Sugarbeets, Sunflower, 
Tobacco, or similar crops (see list).

0 0 0 0 0 0

d

Enter the number of cash crops in your rotation that are included in 
the list below (or are similar to the list below if not listed):  Amaranth, 
Berry Crops (Trees and Shrubs), Buckwheat, Canola, Corn 
Grain/Popcorn, Cranberries, Flaxseed, Mint all for oil, Mushrooms, 
Nut Trees, Rapeseed, Rice, Safflower, Small Grains, Sorghum all, 
Sugarcane, Sunflower, or similar crops (see list).

0 0 0 0 0 0

e
Enter the number of crops in your rotation that are included in the 
list below (or are similar to the list below if not listed):   Dichondra, 
Grass Hay/Seed, Legume Hay /Seed, Lotus root, or similar crops.

0 0 0 0 0 0

4
Enter the number of cash crops in your rotation that have “full-
width tillage, deeper than 4 inches” prior to planting.   This does not 
include fertilizer injectors, in-row subsoilers or cover crops. 

3 -5 -1 -4 -4 -1

5

Enter the number of crops in your rotation that have full-width 
tillage, deeper than 4 inches, performed post-harvest or more than 
60 days prior to the normal planting date. Do not include tillage used 
to establish a cover crop.

0 0 0 0 0 0

6
Do you use controlled traffic consistently; OR do you check soil 
moisture prior to field operations to determine when it is safe to 
perform field operations to minimize soil compaction.

0 0 0 0 0

7
Enter the number of crops in your rotation for which you establish 
using a no till system (no full width tillage) with at least 30% residue 
cover after planting.

0 0 0 0 0 0

8
Enter the number of crops in your rotation for which you use full 
width tillage but maintain at least 30% soil cover (residues or other 
mulch materials) after planting.

1 1 1 1 1 1 0 0 0 0 0 0 0 0

9

Enter the number of crops in your rotation for which you establish a 
cover crop either prior to or after harvest and do not harvest the 
cover crop; OR you maintain vegetation between the rows in areas 
such as vineyards or orchards.

3 5 3 5 5 2 0 0 0 0 0 0 0 0

10
Enter the number of years in your crop rotation that have perennial 
vegetation (hay or grass cover) – include the establishment year. 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11
Enter the number of different crop species in your rotation, 
including different types of cover crops. 6 3 0 3 5 0 1 0 2 1 1 1 1 0

12

CHECK if your operation is in a low rainfall area (less than 14 
inches of annual precipitation) AND most of the water needed for 
crop production is applied through a high efficiency irrigation 
system that produces no surface runoff. Does not include furrow or 
flood irrigation.

0 0 0 0 0 0 0 0

13
CHECK if there are no visible signs of sheet and rill erosion AND 
concentrated flow areas show no signs of gullies (temporary or 
permanent). 

0 0 3 0 0 0 0 0 1 1 1 3 0

14

CHECK if you maintain a system of in-field erosion control 
practices, such as but not limited to: a crop rotation with high residue 
crops, residue management practices, cover crops, contouring, strip 
cropping, windbreaks, terraces, contour buffer strips, etc.

2 1 3 1 3 0 0 0 2 1 3 3 0

16

Check if all Perennial streams, ponds and lakes are bordered with 
vegetated buffers at least 20 feet wide.  If livestock is grazed on 
these cropland acres, the livestock access to perennial streams and 
ponds or lakes is controlled. For flooded rice and cranberry fields, 
dikes that are at least 20 feet wide can substitute for vegetated 
buffers.

0 0 0 0 0 0 0 0

17

CHECK if you maintain a minimum setback of 33 feet when applying 
manure or pesticides from all intermittent streams/ditches, perennial 
streams, ponds/lakes, surface water inlets and open sink holes.  
Spot spraying within the setback is permitted according to the 
pesticide label.

0 0 0 0 0 0 0 0

18
CHECK if no organic or chemical pesticides are used. (This triggers 
a pass for pesticides.) 2 0 0 5 0 0 0 0 0 0 0 0 0

19 CHOOSE ONE (1) Integrated Pest Management CHOICE BELOW      

a
CHECK if no Integrated Pest Management (IPM) is used for 
pesitcide application. 0 0 0 0 0

b

CHECK if you use a low-level of Integrated Pest Management (IPM) 
using at least one of the following: using pest-free seeds and 
transplants, cleaning tillage and harvesting equipment between 
fields, and scheduling irrigation to avoid situations conducive to 
disease development, using pest-resistant varieties, crop rotation, 
trap crops, pest scouting, biological pest controls.

0 0 0 0 0 0 0 0 0 0 0 0 0

c
CHECK if you use a basic Integrated Pest Management (IPM) 
system consisting of scouting and use economic thresholds before 
treating pests (weeds, insects, or disease).

0 0 0 0 0 0 0 0 0 0 0 0 0

d

CHECK if you use a high level of Integrated Pest Management (IPM) 
where you use a combination of three or more of the following: pest-
free seeds and transplants, cleaning tillage and harvesting 
equipment between fields, scheduling irrigation to avoid situations 
conducive to disease development, using pest-resistant varieties, 
crop rotation, trap crops, biological pest controls; AND use pest 
scouting and economic thresholds prior to treatment.

0 0 0 0 0 0 0 0 0 0 0 0 0

20

CHECK if you use partial treatment by spot spraying, banding, or 
directed spraying to reduce the amount of pesticide applied.  This 
can be checked in addition to the IPM choices above and even if 
some pesticides are applied to the entire field.

0 0 0 0 0 0 0 0 0 0 0 0 0

21
CHECK if you soil test all offered fields on a regular basis (at least 
once every 5 years) AND you use the soil test results to plan your 
nutrient application rates.

0 3 0 1 0 0 2 2 0 2 2 0 0

22
CHECK if you apply your fertilizers and/or manure based on 
established or realistic crop yields from crop records. 0 0 0 0 0 0 0 0 0 0 0 0 0

23

CHECK if you calculate the appropriate nitrogen and phosphorus 
credits from manure, irrigation water, previous crop, or soil organic 
matter from either an analyses or book values to plan your nutrient 
application rates.

3 3 0 2 0 0 3 2 0 3 1 0 0

24

CHECK if you do not apply phosphorus (excludes a small amount of 
starter fertilizer) on fields that have phosphorus soil tests indicated 
as “very high” or “excessive” OR  no soils on the offered acres 
have very high or excessive ratings.  Use the ratings on the soil test 
report or ratings for “very high” or higher from your Land Grant 
University.

0 2 0 1 0 0 0 2 0 0 3 0 0

25

CHECK if you inject or incorporate phosphorus fertilizer or manure 
at least 2 inches deep within 24 hours of application, according to 
soil test results and realistic crop yields; OR if P is applied on 80% 
residue cover or 80% crop canopy cover, according to soil test 
results and realistic crop yields; OR no phosphorus is applied.

0 0 0 0 0 0 0 0

26 CHECK one of the Nitrogen Choices (26a-d) below:

a
CHECK if you apply most of your nitrogen (manure or fertilizer) 
within one month prior to planting OR if most N is applied after soil 
temperatures are below 50oF.

0 1 0 0 1 0 0 0

b
 CHECK if you apply most of your nitrogen (manure or fertilizer) 
after the crop has emerged. 0 0 0 0 0 0 0 0

c CHECK if no nitrogen (manure or fertilizer) is ever applied. 0 0 0 0 0 0 0 0

d CHECK if none of the above (26a-c) apply.

27             

28
CHECK if you have identified saline recharge or discharge areas on 
your offered acres. 0 0 0 0 0 0 0 0 0 0 0 0 0

29
CHECK if you manage saline seeps by using high water use crops 
or cropping pattern to manage or minimize salinity in the soil, 
surface water, and/or ground water.

0 0 0 0 0 0 0 0 0 0 0 0 0

30
CHECK if you manage the type and rate of soil amendments based 
on your soil and irrigation chemistry for your saline or sodic soils 
on your offered areas.

0 0 0 0 0

31
CHECK if you manage the application of irrigation water to minimize 
salt delivery to surface and ground water. 0 0 0 0 0 0 0 0

CHECK if Salinity or Sodicity is a concern on your offered acres.  
(NO triggers a Pass for Salinity or Sodicity).   If YES, complete 
questions 27-30.

CHECK if you have water courses or water bodies (lakes, ponds, 
ditches or streams) on the offered acres. 

Soil Quality Functions Water Quality Concerns

15

E
nt

er
 N

um
be

r 
of

 Y
ea

rs
   

O
R

 C
he

ck
 if

 Y
E

S

Clear All 

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Print Report Create a Record File

No

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Details of SWET Use Planned for the Next CSP Sign-up:
- SWET is to replace SCI and will be used during the producer interview
- To be run on the offered cropland acres
- Scale is the farm management unit or rotation, not necessarily field by field
- Minimums can be met with a many combinations of conservation activities
- Answering Yes or No to any one question will not make the producer Ineligible
- Eventually intended to be a self-assessment tool (online)
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Legislative Mandate?
The 2007 US House version of the Farm Bill 
(passed July 27, 2007) describes a 
“resource-specific index…of management 
intensity…that estimates the expected level 
of resource and environmental outcomes of 
conservation practices…employed…”

SWET is a practice-based tool that 
documents management effort or intensity, 
intended for use as an eligibility tool for the 
Conservation Security Program (Figure 1).

Management Practice Questions
~Organized by Disturbance Type

-Physical (e.g. tillage) 
-Biological (e.g. diversity, residue quality)
-Chemical (e.g. fertilizer and pesticide)

~SQ Scored for 5 Ecosystem Services  
-C sequestration
-Nutrient cycling
-Physical Stability
-Habitat for soil biota
-Water partitioning (and salinity mgt)

~WQ Scored on NRCS Quality Criteria
~SQ Uses Proportional Weighting Factors 

Figure 1. The Soil & Water Eligibility 
Tool (SWET) scored for VEG-cmp

Introduction
The 2002 Farm Bill’s Conservation Security Program (CSP) was the first 
stewardship program rewarding managers for existing conservation, based on 
minimum standards for soil and water quality. The eligibility tool used for soil 
quality was the ‘Soil Conditioning Index’, a simple, linear predictive model of 
soil carbon trend. Although SCI is technically well-documented within NRCS, 
many producers who farm organically or live in the warmer climates had 
difficulty meeting the minimum criteria for eligibility despite strong conservation 
efforts. Merged with the current practice-based water quality eligibility tool, the 
new Soil and Water Eligibility Tool (SWET), a practice-based index of 
management effort related to soil function, is under development) for use in 
implementation of next Farm Bill. This tool must be validated to ensure that 
both management effort and environmental outcome are reasonably estimated. 

Summary
• SWET evaluates 5 soil functions, compared to estimation of SOC trend by SCI

• SWET is a measure of effort, attempting to eliminate climatic bias in farm bill program application

• SWET is intended to be an easy-to-use tool- Eventually for self-assessment; SCI requires specialized training to 
run RUSLE2

• While SWET & SCI are well correlated within any given region, the threshold for eligibility varies widely.

• The 5th measured dataset, Windsor Organic, indicates that SWET scoring should be examined due to VEG 
ineligibility, despite n.s.d. in measured SOC. Scoring for cover crops (in soil moisture function) may be too low 
(Figure 1).

• SCI (and to a lesser extent, SWET) showed differences for the OM additions that were not seen in the measured 
Windsor Organic data. More study is needed to determine if and what model adjustments are needed.

1) We compared SCI & SWET results from 
hundreds of hypothetical scenarios, with 
differing combinations tillage, rotation, cover 
crops and amendments management, 
repeated in the 10 USDA-ERS US climatic 
regions. 

2) We show results comparing the two tools to 
measured data from an organic cropping 
systems experiment in Illinois. This is the fifth 
validation dataset, results from the first 4 were 
reported at the Ecological Society of America 
annual meeting, (Andrews et al., 2007)

Tillage Rotation OM addition Salinity Mgt Pesticides
No tillage L (low residue) cover crop saline conventional
Mulch Tillage H (high residue) manure non-saline organic
Conventional tillage LH cc+man

LLH none
HHL
HHHL*
HLH+3yr Perennial*

Table 1. Management practices simulated for comparison runs of SWET and SCI, 
in a factorial design  *design exception: HHHL & HLHPPP not run for OM additions

1) SWET-SCI Comparison (SWET Calibration)
We ran SCI and SWET for the hypothetical management 
scenarios outlined in Table 2 for calibration.
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The Soil Conditioning Index (SCI) is a simple, 
linear model, embedded in RUSLE2, which 
predicts trend in soil carbon:
SCI = (OM x 0.4) + (FO x 0.4) + (ER x 0.2)
Where:OM accounts for organic material additions 
ƒ(biomass produced & decomposition);
FO represents physical disturbance from field 
operations 
-ER is the estimated loss of soil material by sheet, 
rill, irrigation and/or wind erosion

-M.L. Norfleet, unpublished data
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Figure 2. Results of validation of SCI with SOC measured 
at long-term experiment across the US

Tillage Scenarios, 
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Interested in collaboration? Contact Susan Andrews 
susan.andrews@gnb.usda.gov to test drive SWET

Next Steps
• SWET is currently being reviewed internally by approximately 50 NRCS State Technical Experts from around the 

US, for clarity, ease of use, and expected outcome.
• A new CESU between NRCS and ISU is underway to evaluate farmer perceptions about the tool.
• A second new CESU between NRCS and UIUC (with opportunities for sub-contracted collaborators) is underway to 

continue validation efforts using existing, medium- and long-term datasets containing multiple soil quality 
parameters, emphasizing inclusion of both dominant and unique management systems across the US.

This poster describes use and 
evaluation efforts for two farm bill 
implementation tools, SCI and the 
new practice-based SWET. 

LEY        ROW        VEG

Figure 5. Rotation descriptions for 
the Windsor Organic Transition 
Research Treatments (n=4); Split 
plots within each received manure 
(man) or compost (cmp) amendments

Figure 3. Mean SCI & SWET results for all 
management combinations grouped by 
tillage; SCI for 4 states only; SWET outcome 
scaled to fit axis; different letters indicate 
significantly different outcomes among tillage

1) Results & Discussion
• SCI outcomes vary widely due to climatic effects on decomposition and 

yield. Figure 3 shows SCI outcomes for TN, ME, CA & ND using identical 
management scenarios, varying only climate. 

• SWET does not change with climate; there are no climatic factors, only 
management practice inputs in the tool.

• The pattern of significance between no-till (NT), mulch till (MT) & conventional 
till (CT) was: NT>MT&CT for SWET & SCI ME

NT&MT>CT for SCI in CA & ND
NT>MT>CT for SCI in TN alone

Figure 4. Comparison of SCI and SWET outcomes

• Fig. 4 shows strong agreement (R2) between tool results
when regressed for all management scenarios combined 
within each state (only 2 states shown).

• Fig. 4 Dotted lines show cut-offs for eligibility. Upper right-
both tools agree that system is eligible; lower left- both 
ineligible. For TN, many systems are ineligible using SCI 
but eligible with SWET and vice versa in ND.

Treatment
VEG 44 no -0.46 no 2.45 (0.72)
VEG+man 52 no 0.86 yes 2.36 (0.80)
VEG+cmp 52 no 2.80 yes 2.39 (0.63)
ROW 64 yes -0.12 no 2.17 (0.41)
ROW+man 72 yes 1.60 yes 2.28 (0.58)
ROW+cmp 72 yes 3.60 yes 2.37 (0.40)
LEY 101 yes 0.98 yes 2.50 (0.31)
LEY+man 109 yes 2.40 yes 2.55 (0.38)
LEY+cmp 109 yes 3.70 yes 2.24 (0.63)

SWET SCI Measured SOC (%)
 Yr 3 µ & (stdev)Score/Eligible? Score/Eligible?

Table 2. SWET and SCI outcomes compared with 
measured SOC for the Windsor Organic treatments

2) Validation Dataset #5

We compared SWET & SCI with 
measured data from Windsor 
Organic Transition Experiment in 
Illinois. This is the fifth dataset in 
our validation study.

2) Results & Discussion
• SWET outcomes showed VEG to be ineligible, despite 

few differences in measured SOC. 

• SWET scores tended to be lower without OM added 
but not enough to change eligibility.

• SCI outcomes in VEG and ROW were ineligible 
without man or cmp amendments

• SOC had n.s.d. for amendments within rotation

• Both tools need to be examined for sensitivity to OM 
amendments

The Windsor Organic Transition Experiment compares low, medium and high 
intensity organic rotations, beginning in 2003. The research site is in Champaign 
Co., IL on Drummer SiCL soils. The site was historically a conventionally managed 
corn-soy rotation. Soils are annually sampled for soil organic carbon (SOC) and 
other soil quality parameters.

We ran SWET and SCI using management records from 2003-2005. 


	Comparing Tools to Assess Soil Quality in US Farm Bill programs: How well do they work in organic farming systems?

