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* Define and identify the soil health resource concerns and
planning criteria that drive soil function

* Review the use of the Cropland In-Field Soil Health
Assessment Tool and others.

* Locate and discuss the value and limitations to the soils
data and interpretations that are currently available: WSS

 Utilize planning criteria from CART to document Resource
Concerns
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NRCS Resource Concerns

Resource Concern: An existing or expected
degradation of the soil, water, air, plant, or animal
resource base to the extent that the sustainability or
intended use of the resource is impaired. (FOTG
Section I

National Resource Concern
List and Planning Criteria

° CO m p act | on Nl Redciees Canairvation Servics (NACS)
* Organic matter depletion &
e Soil organism habitat loss or degradation
* Aggregate instability
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USDA e, Compaction

* Description: Management induced soil compaction
at any level throughout the soil profile resulting in
reduced rooting depth/structure, plant growth,
biological activity, infiltration, etc.

* Objective: No platy structure or restrictive layer,
thickened or J-roots, or layers exceeding 300 psi at
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= == Soil Organism Habitat Loss or

Degradation

e Description: Quantity, quality, diversity or connectivity
of food, cover, space, shelter and/or water is
inadequate to meet requirements of beneficial soil
organisms

* Objective: Improve habitat for soil organisms,
determined by momtormg several related indicators

-

o
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e L Aggregate Instability

e Description: Management-induced degradation of water stable
soil aggregates resulting in destabilized soil carbon; surface
crusting; reduced water infiltration, water holding capacity, and
aeration; depressed resilience to extreme weather; increased
ponding and flooding; increased soil erosion and plant stress;
and reduced habitat and soil biological activity.

* Objective: Improved aggregate stability where water stable
aggregates are present at critical levels and no evidence of poor
aggregate stability, such as surface crusting, lack of soil
structure.
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S e
Cropland
Assessment

* Field visit =,
* Interview producer/Management g

* Web Soil Survey and Conservation
Assessment and Ranking Tool
(CART)
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== == QOrganic Matter Depletion

e Description: Management induced depletion of any or
all soil organic matter pools resulting in limited soil
function and processes that support: plant

productivity, biological productivity; water/nutrient
cycling.

* Objective: Total organic matter or carbon is being

monitored and increasing according to approved total
organic matter or carbon soil test
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In-Field Assessment

Tools of the
trade

e Shovel

* Knives

* Water

e Sink strainers

* Infiltration rings
* Notetaking

* Camera

e Color book

e Phone: Land PKS or
Survey 123




Cropland In-Field Soil Health Assessment Worksheet

Soil Health Resource Concerns Indicator Ii_ming and Use & Meets
[(]cPT: Compaction Anytime - | After Rain or Imigation =+ | With Adequate Moisture & | Before aTillage Event o) Assessment
D:}.[:ur.j; Soil Organic Matter Depletion FPrimarity Mo-Till Systems o | Before Growing Season ('_ni | During Growing Season - | Interview 'i-'!; (Sen::a)

o
AGG: regate Instabd &
[14GG: Agg R Soil Cover 48 | SOM, AGG, HAB —
[CJHAE: Soil Organism Habitat Loss or # Surface cover from plants, residue or mulch; cover greater than 75% (estimated)
Degradation Residue Breakdown 48 ©F i%. | SOM, HAB E—
Lacation * Matural decompasition of crop residues or organic mulch is as expected with crop and conditions o
)
Surface Crusts P Lo & | AGG, HAB OYON
* Crusting on no more than 5% (estimated) of the field/CMU
Field/CMU Ponding/infiltration 48 4 @ 4%, |CPT,AGG
* Mo ponding on non-hydnic soils within 24 hours following typical rainfall or surface irmgation event; OYON
* OR, no infiltration difference between assessment area and fencerow sample in the same soiltype;
Tract # * DR, soil infiltrates 1-inch of water in 30 minutes orless
Penetration Resistance § & {fﬁ - | CPT
* Penetrometer rating <150 psi within top B-inch depth and <300 psi in the 8 to 18-inch depth; OYON
- » R, slight or no resistancewith wire flag inserted to 12 inches
Client'Customer ——
Water-5table Aggregates d | CPT, SOM, AGG, HAB
# Strainer: soil structure remains intact with aggregates apparent; OYON
+ DR, Soil Quality Test Kit (SQTK) Jomada slake box meets stability class 5 to 8; o
Plan » DR, Cylinder: At least 80% |estimated) remains intact after 5 minutes with little clowdy water
Soil Structure J& | CPT, SOM, AGG, HAB aYON
» (Granular surface soil structure and no platy or massive structure in top foot of soil
Date Soil Color § | SOM -
* Mo color difference bebween assessment area and fencerow sample in same soil type: OYDON
» DR, value is on the darker range using color chart and official series description
Sail Map Units Plant Roots @ | CPT, SOM, AGG, HAB
+ Roots covered in a soil film (rhizosheaths) or are part of soil aggregates; OYON
* R, living roots if present are healthy, fully branched, extended and unrestricted
Saoil Moisture Biological Diversity § S | SOM, AGG, HAB —ve N
# Evidence of more than 3 different types of organisms observed or biclogical hotspots present
—J| |Biopores 4% € | SOM, AGG, HAB
Surface Horizon Texture + Presence of multiple intact root or earthworm channels that extend vertically through the soil with some OYON
connecting to the surface
=1 | Clear Worksheet | | Clear Worksheet Except Client/Customer, Plan and Date
Versin 12 Technical Note No. 450-06 Jan 2021 3




In-Field Soil Health Assessment To ldentitfy
Resource Concern Presence

Aggregate Stablllty

Penetratlon Resistance/

SOI| Structure/ Ponding
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In-Field Assessment

Indicator: Soil Cover

Description Soil cover is the percent of the soil surface that is covered by plant
residue, organic mulch and/or live plants.

Resource e Aggregate instability * Soil organic matter depletion

Concerns * Soil organism habitat loss

Addressed or degradation

In-field 1. Farmer interview,

measurement | 2. Photo estimation method or state approved method, OR

3. Line intercept: https://www.nrcs.usda.gov/sites/default/files/2022-
10/Cropland InField Soil Health Assessment Guide.pdf

Rating Criteria

Meets Criteria

Cover > 75% after planting

NRCS | SHD | Resource Concerns & Soil Health Indicators | v3.0
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In-Field Assessment

Indicator: Residue Breakdown -

Description The rate at which residue decomposes is an indicator of relative
biological activity; biological shredding, fragmenting, cycling or
incorporating of previous crop residue.

Resource e Soil organism habitat loss ¢ Soil organic matter depletion

Concerns or degradation

Addressed

In-field Look at existing residue cover for signs of breakdown, consider:

measurement | 1. If tillage present, then not applicable.

2. How many seasons/layers of crop residue are present
3. Residue composition and type (C:N) residue crops were grown
4. Residue color and condition of most recent crop residue

Rating Criteria

Meets Criteria

Residue pieces are small, mixed
in surface or minimal crop
residue remaining from >1
cropping season
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In-Field Assessment

Indicator: Surface Crusts

Description Crusts form after rain or irrigation on soils with weak aggregate stability.
Resource e Aggregate instability * Soil organism habitat loss or
Concerns degradation
Addressed
In-field Evaluated by visual observation after rainfall/irrigation and drying:
measurement | . Note whether crusts are throughout the field or only in patches.

* Near surface will be dense, show layered sediment deposits

e Poor crop emergence uneven stand
Rating Criteria Meets Criteria

Evidence of surface crust < 5%
of field
NRCS | SHD | Resource Concerns & Soil Health Indicators Slide 15
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Indicator: Ponding/Infiltration

Description Areas of the field that collect and hold runoff water from other parts of
the field.

Resource * Aggregate instability * Surface compaction

Concerns

Addressed

In-field Farmer interview or visual observation after rainfall/irrigation:

measurement | . Note evidence of crop residue deposits

* Evidence of ponding from observation or on recent aerial photos
* Poor crop conditions (yellowing)
e Soil infiltrates 1-inch of water in 30 minutes or less

Rating Criteria Meets Criteria

Evidence of ponding 24 hours or
less after a typical rain event;
1-inch water infiltrates < 30 min.

NRCS | SHD | Resource Concerns & Soil Health Indicators Slide 16
| v3.0 1:41 PM



USDA ' urica siaes

— In-Field Assessment
Indicator: Penetration Resistance
Description Management induced reduction of large pores and degraded structure

(i.e., platy) that results in decreased rooting depth, plant growth and soil
biological habitat and activity in the upper eight to twelve inches of soil.

Resource * Compaction

Concerns

Addressed

In-field Conduct with soil moisture near field capacity:

measurement | * Evaluate multiple representative locations in the field

* Record depths of restrictive layer(s) & PSI readings (penetrometer) a
wire flag can be used in place of the penetrometer

* Evaluate root development and distribution

e Look for platy structure: dig a and look for platy non-friable stucure

Rating Criteria Meets Criteria

Granular structure, appropriate
PSI reading, vertical channels or
roots.
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Indicator: Aggregate Stability
Description Soil aggregate stability is related to soil porosity and how well a soil can
resist raindrop impact and erosion.
Resource * Aggregate instability e Soil organic matter depletion
Concerns e Soil organism habitat loss ¢ Surface compaction
Addressed or degradation
In-field Choose one of the following three methods:

measurement | * Slake test (ensure samples are completely dry)
e Strainer test (soil slump)
* Jornada soil aggregate stability test (stability kit) or bottle cap method

Rating Criteria Meets Criteria

Aggregates remain intact

* >80% for slake test

* “stands up” for slump test,
runoff water is translucent

* Jornada criteria (rating 5-6)

NRCS | SHD | Resource Concerns & Soil Health Indicators Slide 18
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Indicator: Soil Structure

Description Soil structure is the arrangement of soil particles in various aggregates
differing in shape, size, stability, and degree of adhesion to one another.

Resource * Aggregate instability * Soil organic matter depletion
Concerns * Soil organism habitat loss * Surface compaction

Addressed or degradation

In-field Observe soil structure and compare to the official series description.
measurement

Rating Criteria Meets Criteria

Granular structure in the
surface, or structure is as
described in the official series
description

NRCS | SHD | Resource Concerns & Soil Health Indicators
| v3.0
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In-Field Assessment

Indicator: Soil Color

Description Soil color is used as an indicator of loss or accumulation of organic
matter.

Resource * Soil Organic Matter

Concerns Depletion

Addressed

In-field Use soil color chart/book and compare to official series description, or

measurement | compare surface soil to an undisturbed area nearby.

Rating Criteria

Meets Criteria

An obvious darker surface layer;
similar to official series
description value (OSD)

*Note soil moisture makes soil appear darker and should be noted if comparing different fields
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In-Field Assessment

Indicator: Plant Roots and Biopores (continuity)

Description Roots influence the soil immediately adjacent to them through exudates,
growing and leaving soil organic matter as they die.

Resource * Aggregate instability e Soil organic matter depletion

Concerns * Soil organism habitat loss ¢ Compaction (Plant Roots)

Addressed or degradation

In-field Observe evidence of dark root channels or biopores left by previous

measurement | plants or earthworms.

Rating Criteria

Meets Criteria

Presence of dark root channels or
biopores left by previous plants or
earthworms; roots healthy,
branched, extended, with
rhizosheaths
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In-Field Assessment

Indicator: Biological Diversity

Description Presence and relative abundance of earthworms, mites, springtails,
millipedes, roundworms, beetles, termites, fungal hyphae and other
organisms provide evidence of a healthy soil ecosystem.

Resource * Aggregate instability e Soil organic matter depletion

Concerns * Soil organism habitat loss

Addressed or degradation

In-field Look for evidence of soil organisms (e.g., earthworm casts, middens,

measurement | large pores, active nodules, insects, fungal hyphae, etc.).

Rating Criteria

Meets Criteria

Clearly evident: more than 3 types
of organisms observed
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et Compaction Resource Concern
Decision Tree

Select RC or
Check No not Compaction RC

Soil Structure

Ponding/Infiltration : e
Penetration Resistance
Is surface soil platy OR do
Water-stable Aggregates ~| 2 or more indicators not

Plant Roots

No

Compaction
RC
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Uspa ... SOIl Organism Habitat Loss or
Degradation Resource Concern
Decision Tree

Check No
" SelectRCor
: not Soil Organism RC
Residue Breakdown
Surface Crusts Ygs
Water-stable Aggregates Do 2 or more
#| indicators not meet
Soil Structure assessment criteria?
Plant Roots
Biological Diversity No 5‘_3"
Organism
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U ... Soil Organic Matter Depletion
Resource Concern Decision Tree

Check No
Soil Cover ™ Select RCor
i not SOM Depletion
Residue Breakdown RC
Ygs
Water-stable Aggregates |

indicators not meet
assessment criteria?

Soil Structure [ Do 3 or more J

Soil Color

Plant Roots

No SOM

Biological Diversity

Depletion
RC

Biopores

- .

.
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UsdA ...  Aggregate Stability Resource
Concern Decision Tree

—— e
o

Check No

Soil Cover

Surface Crusts

Ponding/Infiltration

Water-stable Aggregates

Soil Structure

Plant Roots

Biological Diversity

Biopores

NRCS | SHD | Resource Concerns & Soil Health Indicators
| v3.0
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Select RC or
not Aggregate
Instability RC

Yes

Is aggregate instability
prevalent OR do 2 or
more indicators not meet

assessment criteria?

No No
Aggregate
Instability

RC
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B2 https://websoilsun.

Ll Web Soil Survey - Home
- - o, P | B

R

Contact Us | Subscribe - |

ey sc.egov.usda.gov/App/WebSoilSurvey.aspx

28 Web Soil Survey
i B | R0 B

Archived Soil Surveys | Soil Survey Status | Glossary | Preferences | Link | Logout | Help

|/ Area of Interest (AOT)

\| |/ Soil Map Download Soils Data \| |/ Shopping Cart (Free) \|

\| Soil Data Explorer |/

l View Soil Information By Use: |N| Uses

v

Intro to Soils

Search

Suitabilides and Limitations for Use

es and Limitations Ratings

Soil Properties and Qualities Ecological Site Assessment

©

Soil Map

R Al @][2] %] - | @] & ] Seate| [tnotto scale)[ ]

Open All| Close all| @

Building Site Development

@@

Construction Materials

@

Land Classifications

Land Management

Military Operations

Recreational Developms

Sanitary Facilities

Soil Health

Agricultural Organic S

Farm and Garden Co

Fragile Soil Index

Organic Matter Depl

View Options

Map [V

Table [

Description of /
Rating

Rating Options

Advanced Options

Disaster Recovery Planning

@D @
Limitations to Soil Health Interpretations: They
represent a soil’s vulnerability based on inherent
properties, but management is the primary driver of

whether the resource concern is present. Need site-

specific information on cropping systems to properly
assess soil health/indicators/interpretations (e.g., crop
rotations, cover crops, irrigation system, irrigation water
quality, soil stratification, soil texture, fertility, tillage,

grazing, etc.)

O

Detailed Description

@@

View Description| View Raiingl

ﬂ O Type here to search

0
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Soil Organic Matter Depletion

Description — Organic Matter Depletion

Soil health is primarily influenced by humar
soil survey data at this time. These interpre
soil properties that influence our ability to E

A fertile and healthy soil is the basis for hez
organic matter is the very foundation for he
Understanding the role of organic matter in
for developing ecologically sound agricultur.
is identifying areas at greater risk of organi
to accumulate in soil, the processes that sy
to be greater than the processes that destn
occur at continental and local scales. Contir
annual temperature, which ultimately gover
including both the synthesizing and destroy
continental-scale factor is the amount of wsz
and soil microbes. The amount of awvailable

r snowmelt that an area receives ir
ation does not take into account th

nental-scale factors are modified t
accumulation and destruction of or
by seasonal saturation, which gene
cedent organic matter content is u:
erability to loss of organic matter.
er oxidation rates but may still ac
tors, such as ground cover, length
and management practices. Clay-s
ompounds and so tend to favor on
d surface also influences the orgai
ccumulate in concave areas while |
e degree of limitation caused by e
Eum of the ratings is the overall rat

gs are both verbal and numerical.
v of the individual soil properties t
gs are shown in decimal fractions 1
s between the point at which a soi
ganic carbon depletion (1.00) and
least likely to allow organic mattel

ass terms indicate the extent to wt
atter. "Organic matter depletion
ures that are very conducive to th
anagement will be needed to prev
Is are farmed. "Organic matter dep
epletion moderate", and "Organic r
of the level of management neede:
matter depletion low" indicates soi
ic matter accumulation. These soil

still maintaining favorable organic matter le

The map unit components listed for each m
by Map Unit table in Web Soil Survey or the
are determined by the aggregation method
shown for each map unit. The components
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o CART
Guidance Available

[
< General rosts Files
+ New T Upload w5 Sync & Copy link + Download + Add cloud storage
General

MName -~ Modified ~.
CART Docs February 10

Presentations MNovember 19, 2020

Quarterhy SH POC Meetings December 10, 2020

State Strategies Apnl 20, 2020

% Open in SharePoint

Modified By -

Thomas, Candy - M...

Sirovatla, Mick - MN...
Moebius-Clune, Bia...

Smith, Brandon - M.

Document for Supplemental Guidance for Soil Health Resource Concerns in CART
is available in Teams- NRCS Soil Health Team- Files - CART Docs. It references the
CART Manual- CART Version 3.0 And 2021 CART HELP Guide , the memo sent on
1/28/21, and the Most recent version of the IFSHA ver. 1.4 Jan. 2021, Survey 123

instructions
CART Resource Concern Assessment Document Version 3

2021 Supplemental Guidance for Soil Health Assessment in CART

NRCS | SHD | Resource Concerns & Soil Health Indicators
| v3.0
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https://teams.microsoft.com/l/file/FA665DDC-78CB-4781-A299-281EE448BD64?tenantId=ed5b36e7-01ee-4ebc-867e-e03cfa0d4697&fileType=docx&objectUrl=https%3A%2F%2Fusdagcc.sharepoint.com%2Fsites%2FFPAC-NRCS-SHD-SoilHealthPOCs%2FShared%20Documents%2FGeneral%2FCART%20Docs%2FFact%20sheets%20for%20Cropland%20CART%20revisions%20in%20Soil%20Health%20V2.docx&baseUrl=https%3A%2F%2Fusdagcc.sharepoint.com%2Fsites%2FFPAC-NRCS-SHD-SoilHealthPOCs&serviceName=teams&threadId=19:2be87f3bf51041588153a9250c5acc77@thread.skype&groupId=5432b80f-a730-4e52-9b61-76ab6f2d0862
https://teams.microsoft.com/l/file/411CCCE3-68BE-4EE1-BE0F-A3C91B97D8C3?tenantId=ed5b36e7-01ee-4ebc-867e-e03cfa0d4697&fileType=docx&objectUrl=https%3A%2F%2Fusdagcc.sharepoint.com%2Fsites%2FFPAC-NRCS-SHD-SoilHealthPOCs%2FShared%20Documents%2FGeneral%2FCART%20Docs%2FDO%20NOT%20EDIT%20FY22%20CART%20Resource%20Concern%20Assessment__v3_Rev7_28_21.docx&baseUrl=https%3A%2F%2Fusdagcc.sharepoint.com%2Fsites%2FFPAC-NRCS-SHD-SoilHealthPOCs&serviceName=teams&threadId=19:2be87f3bf51041588153a9250c5acc77@thread.skype&groupId=5432b80f-a730-4e52-9b61-76ab6f2d0862

USDA poe CART Help Doc.

Use the dropdown arrows to select Evaluator:
answers from the IFSHA Worksheet Tract/Fld.:

Indicators Yes or NO Application #:
Sail cover Yes
Residue Breakdown b=
Surface Crusts b=
Pond/Infiltration Yes L7
Penetration Resistance No Clear Answers
Water Stable Agg Yes
501l Structure Yes et I ind .
_ he Green boxes will indicate if a

50il Color Mo b

Resource Concern is present. The
Plant Roots Yes ) _

o _ bhaoxes will show which answer to select
Bio Diversity MNo S
n CART.
Bioporas Mo
NRCS | SHD | Resource Concerns & Soil Health Indicators Slide 31
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RESULTS:

Soil OM depletion

Sail cower Mo
Rezidue Breakdown Mo
Water Stable Agg Mo
Siail Structure ‘ez
Soil Colar Mo
Plant Boots ‘ez
Bio Diverszity Yes
Biopores ‘ez

Mumbers of No's |
Mumber of vES's

Is this a Besource Cor YE5
CART Assessment Levels

Morne -

Low -

Med MED

High =
Appregate Instability
Soil caver fa
Surface Crusts i
Fondilnfiltration i
‘water Stable Agg Mo
Sioil Structure “es
Plant Roots “es
Bio Diversity ez
Biopores ez

Mumbers of No's |

Mumber of¥ES's

Is this a Resource Cor Y285
CART Assessment Levels
Mone —

Low Low

Med -
High —

asz both Low and Med. Itiz the planners dizcretion which iz the most appropriate as it is

Compaction

Pondinfiltration MNA

Penetration Reszistance Mg

‘W ater Stable Agg Mo

Sail Structure Yes

Plant Roots ez

Mumbers of No's | 1

Mumber of ¥ES's 2z

Is this a Resource Con Mo

CART Assessment Levels
Compaction is Significant | —

Compaction iz MOT Significant ¥ES

Soil Org. Habitat

Soil cover Mo
Residue Breakdown Mo
Surface Crusts i)
Water Stable Agg pfa]
Sail Structure “es
Plant Roots “es
Eio Diversity “es
Biopores “es

MNumbers of No's |

Mumber ofvES's

Is this a Resource Con/YE5
CART Assessment Levels
Mone —
Low —
Med MED
High —

NRCS | SHD | Resource Concernseesgffipsmindadbth sriteria. Although special emphasiz is put on \Water Stable

| v3.0 Aqgregates.

Cart
Help
Doc.

Slide 32
1:41 PM



s CART DEMO

Bring in Cart Expert to demonstrate how to select
the appropriate RC given a completed IFSHA
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USDA suiee, Su rvey 123

e Georeferenced IFSHA

e Resource concerns
documented

* CART category
determined: none, low,
medium, High

* Note taking and photo
capability

OL#A0
?ﬁ*{

NRCS | SHD | Resource Concerns & Soil Health Indicators
| v3.0
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Cropland In-Field Soil —

Health Assessment \\-‘::‘\ —

The in-field
assessment will
be used to assi

Owner:
“’ jason.nemecek_nrcs
g Created: 2/24/20 9:33
A

Medified: 5/28/20 3:07
PM

This template includes all XLSForm features
suppaorted in Survey123 far ArcGI5.

e Collect >
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s S EXTRA SLIDES

INCASE OF INCLEMENT WEATHER SLIDES BELOW CAN BE USED
IF YOU CAN’T GO TO THE FIELD.
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[y

Residue
Breakdown

* Natural shredding and
decomposition of
residues

e Don’t want a corn stalk
to see its 3™ birthday

* Biological activity
* C:N Ratios
* Nutrient cycling
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DR e Indicator: Surface Crusts
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USDA  uniea siaes
«sm ~="Indicator: Penetration Resistance

0

UW- Extension
https://www.youtube.com/watch?v=Zq 785Jq

Rag8
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https://www.youtube.com/watch?v=Zq_785JqRq8
https://www.youtube.com/watch?v=Zq_785JqRq8

e
infiltration

Manage for Water Stable Aggregates

b} soil seals and crusts after aggregates break down

a) aggregated soil
NRCS | SHD bResource Concerns & Soil Health Indicators
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NOT this!

ou want this,.



USDA

S Slake test
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2 =2 Slump Test

NRCS | SHD | Resource Concerns & Soil He
| v3.0




USDA s, Soil Structure
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o=z Indicators: Roots and Biopores

Rye Root, Soybean root and
earthworm sharing the same
biopore
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Agriculture

USDA 4o Biological Diversity

N
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