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Introduction and definitions 
Why do you see the doctor for an annual checkup? Is it to find out whether your current habits are 

supporting or degrading your future ability to thrive? Just as the doctor can tell a lot from comparing a 

few observations (blood pressure, breathing, heart rate, and smoking or drinking habits) to what is 

considered healthy for your particular group, land managers can tell a lot from comparing a few 

observations of soil properties (surface horizon thickness, structure, and management habits) to 

reference conditions for a particular soil type. In both cases those initial observations can lead to 

concerns and recommendations for behavior changes, or to the need for more tests to diagnose 

problems and causes. 

Stepwise guide to the use of soil health indicators 

The goal of this document is to describe simple soil observations and tests aimed at guiding 

management decisions for private land owners and managers, and to group them as follows: 

1. Level 1: observations of soil depth, structure, surface conditions, water holding capacity that 

only require a tape, shovel, knife, and notebook; 

2. Level 2: field measurements of water infiltration, bulk density, aggregate stability, and nutrient 

content that provide harder numbers, more tools, and more time, and; 

3. Level 3: sampling for lab tests when the need is indicated. 

Many schemes for assessing soil health and quality have been developed, but most approaches for 

rangelands are geared toward public land management agencies seeking to inventory soil conditions. 

This guide refers to those approaches, but attempts to stick to the most feasible and meaningful 

methods for assessing sustainability of rangeland management practices. 

USDA-NRCS has a great deal of information available via their Soil Health Web site. Their Soil Quality 

Test Kit has been around for over 20 years but is still very useful and provides step-by-step instructions 

for many field tests.  

Definitions of terms as used in this guide 

Soil health: For Wyoming rangelands, the simplest definition is: “the ability of the soil to perform 

forage production, biodiversity, and water regulating functions.” Biodiversity means multiple thriving 

and diverse lifeforms, including plants, animals, insects, and microbes. Water regulating functions 

include water infiltration, resistance to erosion, and water holding and storage capacity for plant uptake 

and sustained streamflow. Importantly, each soil has its own inherent properties related to climate and 

landscape that underlie its potential to function. So soil health may most easily be thought of as the 

ability of the soil to provide desired functions compared with its potential to provide those functions. 

Soil type: As used here, soil type refers to the soil series level of mapping for the NRCS soil survey. In a 

particular landscape, soil type varies mostly with topographic position and parent material. Those two 

factors support different amounts of vegetation. Each soil type has its own potential to perform key 

functions, so comparing one to another is often comparing apples and oranges. 

Soil organic matter (SOM): Decomposing plant and animal material along with soil microbes. Organic 

matter makes up only about 0.2 to 2 percent of typical Wyoming rangeland soils but is nonetheless a 

crucial component of soil health. It is also one of the few soil properties that responds to management. 

SOM generally reflects the amount of plant productivity, with more production returning more root and 

https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/soils/health
https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/soils/health/assessment/?cid=nrcs142p2_053873
https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/soils/health/assessment/?cid=nrcs142p2_053873
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above-ground biomass, which is processed by soil microbes to become SOM. So management that 

leaves more plant residues and supports more root growth increases SOM. Organic matter consists of a 

vast spectrum of substances, from highly processed and very stable humus that contributes to soil 

structure and nutrient and water supplying properties, to fresh and rapidly decomposing plant parts and 

living microbes that supply immediately available nutrients but can be rapidly depleted by disturbance. 

Soil horizons: Soil horizons are layers that form as soil develops. O horizons are mostly organic material 

that accumulate over the mineral soil surface under forests (duff) or wet conditions where 

decomposition is slowed. It can occur as a thatch in sod-bound 

hay meadows or pastures, but O horizons usually don’t occur 

under rangeland vegetation because conditions are good for 

rapid decomposition or mixing into the surface mineral horizon. A 

horizons (topsoil or surface mineral horizons) are mostly mineral 

soil materials, but are where organic matter accumulates and 

soluble or water-movable materials, like salts and clays, are 

depleted because they have been translocated deeper into the 

soil. A horizons are the interface between soil and atmosphere so 

are most weathered and most impacted by management. B 

horizons (or subsoils) are where movable products from A 

horizons accumulate. The bottom of the B horizon generally 

corresponds with the limit of water percolation into the soil, so in 

rangelands it often occurs at depths of about twice the annual 

rainfall. Soil could be shallower where water runs off instead of 

percolating, or deeper where water accumulates from the 

surrounding landscape. C horizons (parent material) are the unaltered sediments or rock that soil 

develops within. In rangelands, where soil development is limited by low precipitation and cold 

temperatures, C horizons have a great deal of influence on soil properties. 

Monitoring locations  
Setting out to assess management impacts on a large and complex piece of rangeland is daunting. But 

there is a systematic approach that can help make the most of available time and resources. Monitoring 

soil health goes hand in hand with monitoring vegetation, so the species and productivity of the plants 

can help to sort out the patterns of soil types on the landscape. 

1. Soil/vegetation/management zones. 

Identify sampling zones based on soil type and management history. Soil type varies with topography 

and underlying geology. The drawing shows how a landscape might be split into zones that each have 

different potential for performing functions, and different levels of vulnerability to erosion, compaction, 

and degradation.  

Diagram of soil horizons in a soil profile. 

From NRCS soil profile gallery. 

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/office/ssr7/profile/?cid=nrcs142p2_047970


4 
 

Soil survey information can be 

a huge help (see Resources 

section for links to soil survey 

maps), as can surfing Google 

Earth with map and 3-D 

views. Another resource is a 

good GPS app for a 

smartphone, such as Topo 

Maps+, for which you can 

download maps ahead of 

time that are accessible 

without cell coverage. 

2. Reference areas in each zone. 

Reference areas are performing soil functions at or near the potential for each zone. They provide 

benchmarks for assessing management effects. Ideal reference areas are long-term grazing exclosures, 

but can also be areas that receive less pressure than the sampling zone as a whole. Utilization cages are 

useful for measuring annual removal of vegetation by grazing animals, but reference areas for soil 

functions need to be larger and longer term than most utilization cages. 

If it is impossible to locate a good reference area, ecological site descriptions, accessible for each soil 

map unit in the soil survey via the same Web sites (see Resources section), contain a great deal of 

information about potential vegetation species and productivity, and soil series information gives soil 

data like horizon depth and nutrient contents that can give an idea of reference conditions. 

3. Set up permanent transects 

Preferably associated with vegetation monitoring, permanent transects need to be representative of 

each soil/veg/management zone. The length of each transect should reflect the size of the zone, but 

should be at least 100 feet with an observation/sampling point every 10 feet. Put a T post or some type 

of permanent marker at each end and use your smart phone to make a GPS point. At each point, 

samples or observations should be made in each nearest cover type, like under shrub canopy, in grassy 

patches, or in bare soil. 

Level 1: Observations of soil depth and surface conditions 
Simple field observations of surface and topsoil conditions can provide perhaps the most important 

information for assessing effects of range management practices. These observations could easily 

become part of a vegetation monitoring program. The NRCS soil quality test procedures provides good 

step-by-step instructions for making some observations. 

1. Surface horizon thickness 

2. Soil structure 

3. Soil texture 

4. Resistance to penetration 

5. Signs of sheet and rill erosion 

6. Salt accumulation 

7. Soil moisture content 

From Ohio State University Extension Soil Sampling Fact Sheet. 

https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/soils/health/assessment/?cid=nrcs142p2_053873
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052495.pdf
https://ohioline.osu.edu/factsheet/AGF-513
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Supplies: 100- to 300-foot tape, one-foot ruler, old sheath-type hunting knife, spray bottle full of water, 

notebook, data sheets, and a shovel preferably the narrow straight type called a tile spade or 

sharpshooter.  

1. Surface horizon thickness. 

To avoid laying on your stomach on the range, dig a small pit with the spade, then take slice out of one 

side and lay it on the ground. Lay the ruler alongside the slice and use your knife to poke at the soil and 

try to identify the depth where changes in color, structure, texture (sandiness or clayiness) change to 

indicate the boundary between the A and B horizons. Use a spray bottle to moisten the soil and help 

identify changes in color. On dry sites with low productivity, the boundary can be subtle and the A 

horizon very thin, but the A horizon is crucial for plant establishment, water infiltration, and nutrient 

cycling, and its thickness can change rapidly with changes in management. The paired photographs 

below show how changes in vegetation and root structure affect the A horizon. 

 
Paired soil profiles showing soil under sagebrush-bunchgrass plant community on the left (A) and under long-term cheatgrass monoculture on 

the right (B). Note thinner A horizon and dominance of very shallow, very fine roots under cheatgrass. Photographs by Jay Norton. 

2. Soil structure  

Soil structure is a defining element of soil health because it supports porosity for movement air, water, 

and roots in the soil. Soil structure refers to aggregation of soil particles into basic structural units called 

peds. Peds in the surface horizon are formed by organic “glue” from decomposition of plant and animal 

detritus. Healthy surface horizons typically have granular or subangular blocky structure that can easily 

be observed and graded by how well-formed it is (Table 1). Compaction can lead to development of 

thick platy structure or loss of structure (massive clods; see photos below).  

Structure of the surface horizon can be easily observed in the field. Its strength or grade can be rated 

and responds fairly rapidly to changes in management. Weak, massive, or single-grain structure in the 

surface horizon can indicate:  

A B

A 
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1. Loss of organic matter that forms peds;  

2. Compaction from livestock or vehicle traffic that compresses pores and destroys peds, especially 

on moist soil; 

3. Loss of the surface horizon due to erosion, or; 

4. Increase of sodium salts that cause dispersion of soil particles (lab test required to affirm).  

The first three can be addressed with livestock and vegetation management, especially practices that 

promote more soil cover and larger plants with larger root mass, and that change traffic patterns. A thin 

surface horizon can start to form rapidly with inputs of plant biomass and roots. The fourth is caused by 

sediment deposition or changes in surface and subsurface water flow. This may require repair of gullies 

or causes of high water tables, as well as possible soil amendment to reduce the effects of sodium. 

 
Granular and blocky soil structure showing rapid and moderate water infiltration rates (Courtesy of the NRCS, Section 15 of the National 

Engineering Handbook).  

 

 

Table 1. Soil structure grade for field observations of surface horizons. Based on the Field Book for 

Describing and Sampling Soils, National Soil Survey Center, NRCS. 

Single grain Massive Weak Moderate Strong 
No structural units; 
entirely noncoherent. 
Sand or powdered silt 
that pours through 
your fingers. 

No structural units. 
Coherent mass. Soil 
clods or crust with no 
regular shaped peds. 

Some granular or 
blocky structure is 
barely observable. 

Structure is apparent 
and peds are well 
formed. 

Peds are distinct and 
very well formed. Soil 
structure is obvious. 
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Moderate to strong subangular blocky structure 
in an undisturbed area. 

 

Massive and thick platy structure due to deep 
compaction. 

 

Platy structure due to compaction and possibly 
during recovery from compaction. 

Photographs from the US Forest Service Soil-Disturbance Field Guide. 
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3. Soil texture 

Soil texture is an inherent property that refers to the proportions of sand, silt, and clay in a soil. Textural 

class is easy to estimate with the flow chart and can tell you whether your reference site and other 

transects are matching soil types. Texture itself is not affected by management, but a difference in 

texture from place to place can indicate that the A horizon is eroded away, or that sediment with a 

different texture than the surrounding A horizon has been deposited over the soil. 
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4. Resistance to penetration 

Resistance to penetration is the force required to push a rod or shovel or knife into the soil. The easier it 

is to push the object in, the better the soil structure, water infiltration, porosity, and overall health. Soil 

penetrometers with pressure gauges are often used to define compacted layers in ag fields. But 

penetrometers are expensive and require that the soil be very moist, and therefore are not very useful 

for Wyoming rangelands. Relative resistance to penetration is easy to get a feel for, however, so soils 

can be compared to reference areas using an old hunting knife or any thin, sharp tool. The US Forest 

Service has long used this technique for describing soil disturbance from logging. The following severity 

classes can be used to score penetration resistance: 

Table 2. Relative resistance measured with a steel bar, shovel, or knife. From the US Forest Service Soil-

Disturbance Field Guide. 

Severity Class for resistance to penetration 

0 1 2 3 
Natural or reference area 
conditions. 

Resistance of surface soils 
may be slightly greater 
than observed under 
natural conditions. 
Increased resistance is 
concentrated in the 
surface (4 inches). 

Increased resistance 
evident and may be 
present throughout the 
top 12 inches of soil. 

Increased resistance 
distinct and may be 
present deep into the soil 
(>12 inches). 

 

5. Signs of sheet and rill erosion 

Look for bare soil and signs of movement of fine soil particles, including small discontinuous gullies 

(rills), gravel on the surface or sitting on top of small pedestals, small depositions of sediment, and other 

small-scale features (scale of inches) that indicate soil movement and loss. More information will be 

provided here soon. 

6. Salt accumulation 

Look for salt accumulation as crusts or white crystals on the surface. This can indicate loss of organic 

matter and the A horizon, which acts as a mulch to slow evaporation and movement of the dissolved 

salts. Or it can indicate a change in the hydrology of the site; either a deposition of salty subsoil material, 

or conditions that have altered the depth of the groundwater. More information will be provided soon. 

7. Soil moisture content 

Observations of the depth of infiltration after a rainfall event can be very interesting and provide 

information about proper soil functioning. Simply take the shovel or knife and measure or just observe 

the depth of wet soil in reference areas, under shrubs, in grassy patches, under bare soil, on trails, and 

other places. More information will be provided here soon. 

Level 2: Field measurements of physical and chemical properties 
These measurements require more specialized tools, a bit of training, some math, and more time.  

The density of the soil indicates how much pore space there is, and the more pore space the better root 

penetration and water infiltration the soil supports. Several field observations and simple tests help to 

rate the porosity of the soil: bulk density; ponded infiltration rate; aggregate stability. 
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Rangelands vegetation and soils are often patchy, especially those of sagebrush-steppe grasslands. 

These measurement should be done in each type of cover (i.e., shrub canopy, grass/forb, bare soil, etc.). 

1. Soil bulk density  

Bulk density is a direct measure of the density and porosity of the soil and can respond rapidly to 

management changes that relieve compacting traffic or add organic material. Although it requires a little 

more effort than other measurements, it gives real numbers: bulk density and porosity, which are 

crucial components of soil health. The looks like this (NRCS Soil Quality Kit for Educators):  

1. Carefully drive the section of pipe in to the 
depth of the surface horizon. 

 

2. Measure the distance from the surface of 
the soil to the top of the pipe to get a precise 
depth of the sample. 
(Total length of pipe – distance from soil 
surface to top of pipe = depth of sample) 

 

3. Carefully remove the pipe and soil and slice 
off excess soil. For dry soils this may require 
digging alongside the pipe and inserting a flat 
spade or trowel below it. Be sure to get a 
nicely shaped cylinder of soil without 
compressing it. Small differences in the true 
volume of soil you collect will translate to large 
errors in your bulk density calculation. 

 

4. Place the soil into a bag and air dry it 
thoroughly. Be careful not to lose any soil 
because small differences in the weight of the 
sample translate to large differences in bulk 
density. 

 
5. Weigh the soil on a kitchen scale, preferably 
in grams (conversions from ounces and pounds 
are given below). Record the data and 
calculate bulk density as below. 
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Sample 
number 

(a) 
Diameter 

of pipe 
(cm) 

(b) 
Depth of 
sample 

(cm) 

(c) 
Volume of sample 

(cm3) 
πr2 x height, or 

3.14 x a/2 x a/2 x b 

(d) 
Weight of 

dry soil 
(grams) 

(e) 
Bulk 

density 
(g/cm3) 

d ÷ c 

(f) 
Soil 

porosity 
(%) 

1-(e/2.65) 

Example 7.62 6.35 288 377 1.31 g/cm3 50.6% 

 
 

      

 
 

      

 
 

      

 
 

      

 
 

      

 
 

      

To convert: 

Inches x 2.54 = centimeters 

Cubic inches x 16.4 = cubic centimeters (cm3) 

Ounces x 28 = grams 

Pounds x 454 = grams 

3. Ponded infiltration 

Ponded infiltration is a direct measurement of the rate that water enters the soil. It integrates structure, 

texture, and organic matter and is accomplished by pushing a tube (like a bottomless coffee can) into 

the soil surface, filling it with water, and timing the rate at which it drops. The measurements are time 

consuming and often vary a lot from one spot to another, so for an accurate reading, many 

measurements should be taken. See NRCS instructions for measuring ponded infiltration: 

https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052494.pdf  

4. Aggregate stability 

Aggregate stability refers to the resistance of soil aggregates, or peds, to deformation. Stable aggregates 

indicate resistance to compaction, raindrop impact, and erosion because of strong soil structure. 

Aggregates that fall apart rapidly in water indicate loss of organic material and vulnerability to 

compaction and erosion. See NRCS instructions for aggregate stability: 

https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051908.pdf  

5. Soil pH 

pH is a measurement of soil acidity or alkalinity on a scale of one to 14, with numbers above seven 

indicating alkaline soils, and below seven indicating acidic soils. There are several approaches to easy 

field measurements, including simple electrodes (~$100), pH papers, or garden tests from local stores. 

Make sure test kits indicate pH levels of at least 8.0. Most rangeland soils are neutral to alkaline, with pH 

of 7.0 or above. Decomposition of organic materials and leaching of salts have acidifying effects, so 

surface horizons usually have pH between seven and eight. Accumulation of salts causes B horizons to 

have higher pH, perhaps over eight. pH of eight at the surface can indicate loss of organic material, 

https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052494.pdf
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051908.pdf
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erosion of the surface soils, deposition of subsoil materials over the soil surface, and/or mixing of subsoil 

materials with surface materials. See NRCS instructions for measuring pH of the soil solution: 

https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051286.pdf  

6. Soil electrical conductivity 

Electrical conductivity (EC), measured with a hand-held electrode (~$100), indicates the amount of 

dissolved solids, or salts, in the soil solution. High salt contents (EC > 4.0 dS/m) can directly affect plant 

growth and also affect soil water availability and soil structure. High salt contents in surface soils can 

indicate loss of organic matter and/or the A horizon. It can indicate loss of macropore soil structure, 

which can act as a mulch to prevent upward movement of water with dissolved salts during 

evaporation. See NRCS instructions for measuring EC of the soil solution: 

https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052213.pdf  

7. Lime content (calcium carbonate) 

Calcareous soils occur in areas that receive less than 20 inches of rainfall, so they are very common 

Wyoming, occurring almost everywhere except in high elevation, high precipitation areas. Calcareous 

soils contain measureable amounts of calcium carbonate (CaCO3), also known as lime, caliche, or calcite. 

At higher precipitation, CaCO3 is dissolved and carried below the rooting zone. But CaCO3 is not nearly 

as soluble as other salts, so mostly stays put in the soil and does not accumulate at the surface during 

hot, evaporative weather, nor does it rapidly leach from the soil with heavy rain or irrigation. 

Calcium carbonate does not directly harm plant productivity unless there is so much of it that it forms 

root-limiting layers. It causes stubbornly high pH, often 8.0 or higher, that is difficult to moderate with 

amendments. Plants that favor acidic soils, such as blueberries, do not do well in calcareous soils. The 

abundant calcium and the high pH can interfere with availability of phosphorus (P) and micronutrients 

as calcium complexes, or fixes, these nutrients into unavailable forms. The abundant calcium ion actually 

improve soil structure by causing clay particles to “flocculate” or bind together forming aggregates or 

peds. Gypsum also improves soil structure by contribution calcium, so gypsum is generally not effective 

in calcareous soils unless there are very high concentrations of sodium. 

A quick and easy field method for estimating CaCO3 content, commonly known as the “fizz test”, relies 

on placing a drop or two of dilute (5-10%) hydrochloric acid on a soil sample and observing the reaction.  

Reaction with dilute 
hydrochloric acid (1N) 

Description Classification 
Estimated 

percent CaCO3 

No bubbles detected Noneffervescent Non-calcareous 0 

Few bubbles seen Very slightly 
effervescent 

Slightly calcareous 0-1 

Bubbles readily seen Slightly effervescent Moderately calcareous 1-4 

Bubbles form low foam Strongly effervescent Strongly calcareous 5-15 

Thick foam forms 
quickly 

Violently effervescent 
Extremely calcareous >15 

Values used by the USDA Natural Resources Conservation Service to estimate CaCO3 content from 

effervescence (personal communication with Cameron Clark, NRCS, Douglas, WY).  

https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051286.pdf
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052213.pdf
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8. Plant-available nitrogen (nitrate) and phosphorus (phosphate) 

Plants take up nitrogen and phosphorus, which are the most limiting nutrients to plant growth in many 

situations, as simple soluble ions. These simple ions are ultimate products of decomposition (nitrate) or 

rock weather and decomposition (phosphate). Levels of plant-available nutrients in the soil have a very 

different meaning for rangelands than for croplands. For crops, they mean you can buy less fertilizer. In 

healthy, undisturbed soils with perennial plant communities, most plant-available nutrients come from 

decomposing organic material and are taken up by plants and microbes as fast as they’re released. So a 

healthy soil may have high total nitrogen content, for example, but little plant-available nitrogen. Higher 

contents of plant-available nutrients indicate disturbance where release rates are exceeding uptake 

rates. This can be caused by physical disturbance that accelerates decomposition, or by disruption of 

plant/microbe populations that slows uptake. Plant-available nutrients, especially nitrogen, are 

vulnerable to loss by several pathways, and their presence in more than trace amounts indicate a 

degrading soil system. See NRCS instructions for estimating nitrate and phosphate the soil solution with 

water-quality test strips:  

Nitrate: https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052828.pdf  

Phosphate: 

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/health/assessment/?cid=nrcs142p2_053870  

Level 3: Laboratory tests of soil physical, chemical, and biological 

properties 
1. Collect composite samples for field and/or lab tests 

Sending samples to a lab can provide an excellent baseline for starting to understand soil health, and 

can help to calibrate your field observations. Some procedures can ensure lab data truly represents soil 

health. How and where to sample: collect at least three composite samples from each zone and 

associated reference site. The best way is to follow a zig-zag path, placing at least 20 samples into a 

bucket. In a patchy plant community, collect samples from each patch in proportion to its part of the 

zone. Thoroughly mix and fill at least one quart zip-lock bag.  

2. How deep to sample 

The surface horizon is most impacted by management and limiting sampling to this layer makes 

observations and samples easy to collect and interpret. This could vary from 2 or 3 inches on slopes or 

hill tops to a foot or more in swales. Note the average depth for each composite sample. One problem 

with sampling at constant depth is that some samples may include subsoil and others may not, giving an 

inaccurate picture of soil properties.  

3. When to sample 

Mid-summer when everything is dry makes proper handling of samples easier. Disturbance from 

sampling stimulates decomposition and changes dynamic soil properties, especially with moisture. 

Variable moisture among samples can skew the results.  

4. Sample handling for lab or bulk density analyses 

Air dry the samples immediately after collecting them. Set them out on a bench or shop floor with the 

bags rolled open if they’re nearly dry to begin with. If they’re moist, pour them out on a paper plate. 

They should be dry in 24 to 48 hours. Avoid letting the bags set out in the sun or in a vehicle. They get 

very warm and microbes become very active.  

https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052828.pdf
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/health/assessment/?cid=nrcs142p2_053870
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5. What to have analyzed 

The standard soil fertility analysis offered by many labs would provide good information. Make sure it 

includes soil organic matter. The Colorado State University Soil testing lab 

(http://www.soiltestinglab.colostate.edu) offers a Farm & Ranch Package ($15.00) or a Routine general 

fertility package ($35.00)(prices appear on the lab submission forms. Options include:  

1. Routine soil fertility tests 

2. Additional soil health indicators 

3. Salinity and sodicity 

4. Soil organic matter quality tests 

Resources 
NRCS National Engineering Handbook, Section 15: 

https://policy.nrcs.usda.gov/OpenNonWebContent.aspx?content=18350.wba  

NRCS Soil Health for Educators (good summaries of important soil properties): 

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/health/assessment/?cid=nrcs142p2_053870  

NRCS Soil Health Web site: https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/soils/health/  

NRCS Soil Quality Test Procedures: 

https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/soils/health/assessment/?cid=nrcs142p2_053873  

Soil Health Institute Tier 1 measurements of soil health: https://soilhealthinstitute.org/national-soil-

health-measurements-accelerate-agricultural-transformation/  

Soil-Disturbance Field Guide, US Forest Service: https://www.fs.fed.us/t-d/pubs/pdf/08191815.pdf  

SoilWeb applications, UC Davis/NRCS: https://casoilresource.lawr.ucdavis.edu/soilweb-apps  

Web Soil Survey, NRCS: https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm  

 

http://www.soiltestinglab.colostate.edu/
https://policy.nrcs.usda.gov/OpenNonWebContent.aspx?content=18350.wba
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/health/assessment/?cid=nrcs142p2_053870
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/soils/health/
https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/soils/health/assessment/?cid=nrcs142p2_053873
https://soilhealthinstitute.org/national-soil-health-measurements-accelerate-agricultural-transformation/
https://soilhealthinstitute.org/national-soil-health-measurements-accelerate-agricultural-transformation/
https://www.fs.fed.us/t-d/pubs/pdf/08191815.pdf
https://casoilresource.lawr.ucdavis.edu/soilweb-apps
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

