
OJT Training Module Cover Sheet 
Title:  413 How to prepare, handle, and ship samples to the 
NSSC Kellogg Soil Survey Laboratory. 
 
Type:         X Skill        Knowledge 
Performance Objective: Trainee will be able to … 

• Demonstrate proper handling of soil samples. 
• Prepare samples for shipment to the NSSC Soil Survey Laboratory. 

 

Target Proficiency:   
 Awareness    Understanding   Perform w/ Supervision  
 X Apply Independently  Proficiency, can teach others 

Trainer Preparation: 
• Trainer should be familiar with the assigned reading/review material in the lesson 

plan that follows. 
• If possible, time the training so that it coincides with a sampling project. 

 
Special Requirements:   
Initiate an external learning request with a SF-182 in Aglearn for this activity. Instructions 
and a template are located on the training webpages for OJT modules. 

Prerequisite Modules: 
• 406 Understand the standard procedures for sampling soils–overview. 

Notes:   
None 

Authors: 
Shawn McVey 
 

Approved by: 
Marc Crouch 

 
  



The Five-Step OJT Cycle for Procedural Training 
(Skill) 

 

    Cycle Step 5        Cycle Step 1 
    Trainer/Trainee                       Trainer/Trainee 
         debrief                               establish shared 
                                                    mental model 
 
 
 
 
            Trainer 
               and 
Cycle Step 4             Trainee             Cycle Step 2 
Trainer observes                                   Trainer 
Trainee perform                               demonstrates 
task and gives                              task as Trainee 
feedback                                            observes 
                           Cycle Step 3 
                        Trainer coaches as 
                         Trainee performs 
                                 task 



 OJT Module Lesson 
Title:  413 How to prepare, handle, and ship samples to the 
NSSC Kellogg Soil Survey Laboratory. 
WHAT WHY, WHEN, WHERE, HOW, SAFETY, QUALITY 

Cycle step 1 

Trainer and trainee access via the internet and 
read/review: 

• Soil Survey Field and Laboratory Methods 
Manual, SSIR #51:  

o Field Assessment and Sampling 
Strategies 

• Pedon Sampling 
Techniques 

• Specific Pedon Sampling 
Techniques 

• Attachments: 
o Field Sampling Techniques.pdf 
o SSL Pedon Field Sheet.pdf 

 

Cycle step 2 

 
Trainer demonstrates how to label samples, fill out 
the SSL Pedon Field Sheet, and package the 
samples for shipment. Discuss the two methods 
(freight and FedEx) used for shipping samples and 
when it is appropriate to use each. 
 

Cycle steps 3 & 4 

If training is provided as part of a project, trainer 
asks the trainee to prepare several bulk and clod 
samples for shipment. Have the trainee assist with 
completing documentation and the SSL Pedon Field 
Sheet as well as assembling required information 
about the samples. 
 
Depending on the weight of equipment and samples 
to send to the SSL, have the trainee select the 
appropriate method and arrange for shipment. 
 
During project activities, assign the trainee the task 
of handling and preparing samples. 
 

Cycle step 5 
Answer any questions. Repeat any steps as 
necessary. 
 

 
  



 
 
 
OJT Module Lesson Measurement of Learning 
Title:  413 How to prepare, handle, and ship samples to the 
NSSC Kellogg Soil Survey Laboratory. 
WHAT WHY, WHEN, WHERE, HOW, SAFETY, QUALITY 
Prepare and ship samples during 
project activities. 

During project activities, assign this task to the 
trainee. Sign off on performance when target 
proficiency is achieved. 
 

 
 

SF-182 
 
Trainee and/or supervisor access Aglearn to verify completion of the module via its 
SF-182. 
 

 


	SF-182
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Field Sampling Techniques 
 
 
Essential Ingredients  
1. Site selection 
2. Description and notes 
3. Sampling and Sieving  
4. Bulk sample preparation 
5. Labels 
6. Bulk density samples 
 
References 
Soil Survey Laboratory Methods Manual. Soil Survey Investigations Report No. 42. Version 
4.0. 2004 
 
 
The following is from National Soil Survey Staff, Principles and Procedures for using Soil 
Survey Laboratory Data, Course Guide, 1983 
 
Sampling soils 
 
The analyst and the reviewer of data assume the sample is representative of the soil (horizon) 
being characterized. Concerted effort is made to keep analytical variability small. Precise 
laboratory work means the principal variability in characterization data resides in sample 
variability. In other words, sampling is the precision limiting variable. As a result, the site 
selection, sample, and processing of the sample are extremely important. 
 
1. Selecting the site 
 
Primary responsibility rests with the field soil scientist to select a site that represents the soil 
and soil landscape. The site must also be free from extraneous contamination. Contrary to 
approaches in. other work, sites are not selected at random. Rather, the scientist uses field 
observations to develop a concept and establish the range of properties for a soil. Sites 
representative of the soil in the survey area are purposefully selected for sampling. 
 
Several site selection techniques are used to enhance the reliability and the usefulness of 
subsequent data. Techniques include selection of paired pedons, - transect sites, and satellite 
sites. Paired pedons provide a double check on a large number of soil properties and a clue 
toward variability between morphologically matched pedons. 
 
Transects are a tool for studying soils in a landscape continuum. Sites can be selected to 
emphasize study of specific variables such as topography, moisture or temperature regimes, or 
factors related to chronology, climate, geomorphology, geology, and vegetation. If transects 
should cross geomorphic boundaries, all geomorphic components, even if they are not sampled, 
must be considered when interpreting results. Specific sites should be selected for their 
predictive value as well as to characterize the point in question. 
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Satellite sites allow a check of critical properties on several samples referenced to the principal 
characterization site. Satellite sites can be selected to assess variability of a soil property in 
modal samples, or to demonstrate the range of a soil property for the series in a limited area.  


  
2. Sampling the pedon 
 
The sampling party has responsibility to obtain samples representative of the pedons selected 
for characterization. Decisions are necessary on how deep to sample, horizon delineation, 
thickness of horizon (or interval) sampled, what material should be excluded from the sample, 
and the usefulness of compositing samples. The sampling party insures that site and pedon 
descriptions are adequate.  


Pedons for characterization studies should be sampled to a depth of 2 meters if possible. The 
sampling party needs to be alert to taxonomic questions that may arise and sample 
appropriately to resolve the questions; i.e., base saturation for Alfisol vs. Ultisol may require 
subsampling at a specific depth. Appropriate sampling increments depend on the kind of 
material and the proximity of the horizon to the soil surface. Horizons in the upper meter would 
normally be split for sampling if they are more than 30 cm (12 in.) thick. Uniform horizons 
below 1 meter are normally split for sampling if they are more than 75 cm (30 in.) thick. The 
sampling party must exercise judgment and, depending on the pedon, may vary from these 
rules of thumb.  


The ideal sample contains all soil materials within the horizon in proportion to their occurrence 
in the pedon. The sampler attempts to approximate the ideal by carefully sampling a selected 
section of the horizon. The sample is normally taken along a pit face from horizon boundary to 
horizon boundary and between arbitrary lateral limits.  


Lateral limits encompass short range variability observed at the site. If a recurring pattern (i.e., 
mottles, durinodes, nodules, plinthite) is discerned, extend the lateral limits to 4 or 5 cycles of 
the pattern. If this results in too much material, the sample is mixed, quartered, and 
subsampled. At some point, the repeat cycles become too large or soil properties change 
sufficiently that lateral extension is impractical or undesirable. An example is the gilgai pattern 
in Vertisols. Proper characterization may warrant the sampling of two sets of horizons or 
pedons.  


If a horizon is stratified or otherwise contains contrasting materials, each material may be 
carefully described. Some contrasting materials can be sampled independently, but in many 
cases the materials are intertwined to the point that practicality dictates they be sampled 
together. Each material should be described and the proportions noted, however. A decision on 
what, if any, materials should be excluded from the sample is an integral part of collecting a 
representative sample. The sampling party may decide to include soil material in cicada casts 
and nodules as part of the sample, but to exclude material from a badger tunnel. Coarse 
fragments > 20 mm can be selectively excluded from all samples sent to the laboratory except 
for bulk density clods. The coarse fragments are always weighed or estimated at the time of 
sampling and estimates of the 20-75, 75-250, and > 250 mm fractions recorded in descriptions. 
Clods may contain coarse fragments as long as they have at least 100 g of < 2 mm material.  


Supplemental sampling techniques are sometimes useful in answering specific questions. For 
base saturation a relatively thin band of soil can be taken at the depth critical for taxonomic 
placement. Clay maxima within a horizon can be sampled separately as can clay bands, clay 
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pockets, plinthite, or any other features selected for special study. In most cases, the special 
samples are taken in addition to the representative sample.  
 
Bagged samples. The size (weight) of sample needed to be representative of the horizon 
depends on the diameter of the largest particles in the soil material. A rule of thumb is that 
sample weight be 100 times the weight of the largest particle. In sampling for laboratory 
characterization, the practice is to weigh about 18 kg (40 pounds) of soil material in the field to 
obtain the percent of 20-75 mm material. This is adequate for a maximum particle diameter of 
about 50 mm according to the rule of thumb. To obtain adequate values from materials 
containing up to 75 mm fragments about 60 kg must be screened. About 4 kg of soil material 
per horizon is bagged and sent to the laboratory, adequate for a maximum particle diameter 
around 30 mm.  If the sample contains no particle greater than 2 mm then a sample weight of 
1.5 kg is adequate. 
 
 
 
Particle 
Diameter  
(cm) 


Sample 
Weight 
(Kg) 


Sample 
Weight 
(lb.) 


 


25 2170 4785  
7.5 58.6 129  
5.1 18.0 40 amount weighed in field 
3.1 4.0 9 recommended bag sample 


weight 
2.0 1.1 2.5 largest size measured in lab 


Sample Weight (Sw) =100 x weight largest particle  
Weight of largest particle = 4


3
3π r ×  particle density (g/cm3) 


 
The Label. Labeling is critical. Three elements need to be included to ensure no mix-up. 
 


1. Pedon and horizon number. 
2  Depth. 
3. Horizon designation. 


 
The soil name is helpful. Use lead pencil or waterproof ink. Label outside of container. 
For plastic bags, staple a tag between folds at the top of the bag--on the outside. 
 
Some samplers like to use consecutive field numbers to keep samples in order--such numbers 
can be placed on the tag and bag, but do not substitute for the information requested for the tag. 
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Assignment of Soil Survey Number 
 
The unique identifier for any sampling site is the soil survey number assigned at the time of 
sampling. It is also the number by which the data for that sample may be retrieved from the 
pedon data record. 
Assign soil survey numbers as follows: 


1. Begin with S to indicate special sample. 
2. Use the last two digits of the calendar year. 
3. List the two-letter state FIPS code followed by a hyphen. NOTE: Prior to January 
1974, state abbreviations and county sequential numbers were used .  
4. List the three-digit county FIPS code followed by a hyphen.  
5. Within each calendar year, number each pedon chronologically as sampled in that 
county (state soil scientist keeps this record).  An alpha character (a, b, c, etc.) is added 
to indicate satellite pedon associated with a master pedon. 
 


Example of Soil Survey Pedon No.: 
S96MO-095-002 


S - special sample 
96 - sampled in 1996 
MO - sampled in Missouri 
095 - sampled in Jackson County, Missouri 
002 - the second pedon sampled in Jackson County in 1996 


 
  Summary 
 
  Samples sent to National Soil Survey Laboratory should be: 
 


  representative of horizon 
  at least 4 kg in size 
  placed in plastic bag 
  labeled with tag on outside of bag 
  accompanied with pedon-description complete 
  with volume estimates of coarse fragments 
 


SSL Pedon Field Sheet.  Complete the SSL Pedon Field Sheet for all samples related to the 
project and return a copy to the SSL with the pedon descriptions. The Field Number is the 
sequential number for each bulk sample through the sampling activity. 


 
Shipping bags.  Place 4 to 6 samples into on e shipping bag. The shipping bags will hold 8 
samples. 
 
Bulk density samples. Samples for bulk density are approximately fist-sized clods of 
undisturbed soil. If clods cannot be secured; i.e., in sands, core samples are taken. Cores as 
small as 5 cm in diameter often yield lower bulk densities than do clods. This is especially 
pronounced when 1-5 mm particles are major components of sandy soils. A small sample size 
lowers the probability of the sample being representative of the horizon. Three clods are 
collected per horizon; two are used and one is held in reserve. 
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Sampling (Bulk Density Clods) 
1. Take three clods per horizon for bulk density. 
2. Make clods spherical to egg shaped, 6 to 7 cm in diameter. 
3. Put fragile clods in a hairnet; put firm clods in a double wire loop. 
4. Hang clod; coat once quickly with Saran; allow to dry. 
5. Place each in a small plastic bag. 
 
Sampling Sandy Soils (cannot obtain clods) 
1. Use moisture can of known volume to collect two soil cores. 
2. Empty each core into a small plastic bag, tie the top OR put a top on each can if moisture 
tension analyses are to be determined. 
 
Thin Section Clods (Natural Fabric) 
1. Take two clods per horizon for thin section analyses. 
2. Mark the top of each clod with a staple for orientation. 
3. Dip the clods in saran if necessary to keep intact for transport. 
4. Place each in a small plastic bag. One is for thin section, the second is for storage         
(natural fabric). 
 
Packaging 
1. Assemble box so numbers on lid are on inside. 
2. Make cells and lid numbers correspond as shown in diagram inside box. (Number four cells 
in box.) 
3. Use separate boxes for bulk density and for thin section plus natural fabric. 
4. Label lid to identify clods in cells.  


• Outside of box 
o County and state 
o Sample type and consecutive box number, e.g., bulk density - 3; thin section – 2 


Soil Survey Sample Number (SSSN), e.g., S96MO-095-002. 
• Inside of box  


o Note cell numbers in bottom of box correspond to numbers on the lid. 
o Bulk density – mark the SSSN and depth in the space outlined on the lid for the 


triplicate clods on the inside of the lid. 
o Thin section plus natural fabric – re-mark the lid to indicate two wells per sample 


and label with pedon/horizon number and depth from left to right and top to bottom. 
5. Put coated clod in a plastic bag and place in cell of clod box. DO NOT REMOVE WIRE OR 
NET.  
6. Sandy soils (cannot obtain clods) – place samples in plastic bags or moisture cans in a clod 
box cell. Re-mark the lid for 2 samples per horizon. Label with pedon/horizon number and 
depth. 
7. Use all cells; stuff empty cells with a filler such as newspaper.  
8. Secure lid with tape prior to transport. Individual boxes can be shipped. Put six clod boxes in 
aluminum case (even if some clod boxes are empty). 
 
Mixing Saran 
 


The National Soil Survey Laboratory will furnish upon request weighed packets of 
Saran for two concentrations: 1 to 4 and 1 to 7. The 1 to 4 concentration is used for soils 
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with less than 18 percent clay while the 1 to 7 concentration is used for soils with more 
than 18 percent clay. The dry Saran is dissolved in a gallon of acetone in a container 
that can be covered, such as a clean paint can or plastic ice cream bucket. Acetone can 
be purchased locally at most drug or hardware stores. 


 
3. Processing the sample 
 
Processing begins in the field as the sample is taken. Only at this point can a decision be made 
as to whether the sample is representative of the horizon. The sample should be thoroughly 
mixed before taking a subsample for laboratory analyses. Mixing can be done in the field, or in 
the laboratory, or both. 
 
Techniques for crushing and sieving samples can affect results significantly. Some samples 
have to be assessed individually. The processor must decide what ought to be soil material and 
how to exclude unwanted material. The sampling party should make notes to alert the processor 
to possible problems such as soft rock fragments, CaCO3 concretions, or other coarse 
fragments that should be saved or analyzed. 
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SAMPLING CONSIDERATIONS 


 
 
Use Dependent Documentation: 
Sample in the most extensive use completely.  Shallow pits (50 cm) in other important uses. 
 
Collateral Data: 
Collect information that pertains - range clipping 
 
Depth: 
For complete pedons sample by auger beneath the depth dug.  Provides stratigraphic information and 
data for nonagricultural interpretation.  Relatively cheap compared to overall  cost of operation. 


 
Maximum Horizon Thickness: 
A thickness of 20 cm may be the maximum in the upper part of the pedon.  In lower horizons the 
maximum thickness may be needed but should not exceed about 50 cm. 
 
Coordination of Describer and Sampler: 
The samples must come from the horizon described. 
 
Sampling Laterally Variable Horizons: 
One sample should be representative of the whole.  Additional samples may be taken of lateral 
differences and should be placed at the end of the sample set. 
 
Bulk Density Estimation: 
The bulk density should be estimated if not measured.  If only some of the horizons are samples for 
bulk density, the bulk density estimate for the other horizons should be on a relative basis to the 
measured horizons - for example, the B22t has 0.1 g/cc lower bulk density than the B21t. 
 
Representative Sample: 
Remove a thin zone completely from all of the exposure considered within the horizon concept.  
Do not sample only in the middle of the horizons, and avoid sampling krotovinas. 
 
Ap Horizons: 
Commonly the composition is the same but the field description and the bulk density changes.  It is 
permissible to take only one bulk sample but then to sample the subhorizons that appear to differ in 
bulk density.  The latter should be put at the end. 
 
Water State: 
Estimate the water state in the field.  Additionally request that the laboratory determine the field 
water content.  On horizons for which bulk density is taken, the suction may be calculated. 
 
Penetration Resistance (Singleton Blade): 
Consider measurement if the soil is near or above field capacity. 
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Rock Fragments: 
The discussion here pertains to rock fragments within the soil.  Surface cover is treated separately.  
The most important objective is to obtain the data needed to complete an interpretation record.   A 
second important objective is to have the volume of >2 mm (V>2) to be used in the adjustment of 
quantities measured on the <2 mm to a whole soil basis such as COLE, water retention difference for 
the <2 mm, erosional K, and organic carbon as kg/m2 -  in fact any quantity expressed on area basis. 
 
The area of the horizon exposure should be about 100 times the face area of a cube that is the same 
volume as the size of rock fragment that encompasses 90 percent of the volume of the rock 
fragments.  Suppose the effectively largest rock fragment is 7.5 x 7.5 x 3 cm.  The volume is 169 cm3  
and the face area of a cube of that area is 30 cm2.  The area of horizon needed (assuming the 100 fold 
rule) would be 3000 cm2.  If the horizon is 20 cm thick, the exposure should be at least 1.5 m in 
length.  If the rock fragment was a cube 250 mm (25 cm) on edge and assuming a 30 cm thick 
horizon, an exposure 21 m in length would be needed. 
 
A useful strategy is to obtain the percentage of larger rock fragments for several horizons combined, 
in particular the particle size control section.  For the example above of 250 mm rock fragments, 
increasing the thickness from 30 to 75 cm would reduce the length of the exposure to 8.4 cm. 
 
Horizons should not be thinner than the rock fragment thickness. 
 
In the sampling procedure where weight measurement are included, a sample would be removed 
roughly 50-100 fold.  The oven dry weight of the rock fragment selected as the effective upper limit.  
Two sieves are used - 75 and 20 cm.  The sample is passed through both sieves. 
 
The 25-250 and > 250 cm are excluded.  The laboratory sample is of the <20 cm.  The weight of <75 
cm and 20-75 cm is recorded on the field form.  Alternatively volume estimates may be made of the 
20-75 cm.  The 75-250 and >250 mm rock fragment estimates are based on volume.  The amount of 
soil necessary to obtain weight estimates is considerable prohibitive.  Methods will be discussed. 
 
For the larger rock fragments, volume estimates may be made with a grid or a tape using point count 
techniques.  For each point that encounters a rock fragment, it is necessary to evaluate the size class 
of the rock fragment. 
 
 
Sample Shipment 
 
Contact Linda Kruger (402-437-5016, linda.kruger@lin.usda.gov) or Larry Arnold 
(larry.arnold@lin.usda.gov) to arrange for freight shipment. Be prepared to itemize and provide 
estimated item weights. A good estimate can be obtained from the information filled in on the SSL 
Pedon Field Sheet. 


 
If the total estimated weight of the soil samples and equipment you need to ship into the National Soil 
Survey Center, Soil Survey Laboratory is less than 150 pounds, please contact Linda Kruger 
at linda.kruger@lin.usda.gov or Larry Arnold at larry.arnold@lin.usda.gov when ready to ship and he 



mailto:linda.kruger@lin.usda.gov

mailto:larry.arnold@lin.usda.gov

mailto:linda.kruger@lin.usda.gov

mailto:larry.arnold@lin.usda.gov
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will obtain the necessary approvals to ship these items via Federal Express (FedEx) or United Parcel 
Service (UPS). 


If the total estimated weight is 150 pounds or greater, please provide the following information to 
Linda or Larry so they can make arrangements with Interstate Relocation Services to ship the soil 
samples with a freight company: 


Contact person at pick-up point: 


Address of the pick-up point: 


Contact person’s telephone number:  


Date to schedule the pick-up:  


Number of bags and trunks being shipped: 


Contents of bags and trunks being shipped:  


Total estimated weight of load: 


Once this information is received an order will be placed with Interstate Relocation Services.  Within 
the next day or two after the order is input, an Interstate representative will call the contact person to 
finalize the details of the pickup and send them a Bill of Lading for the freight shipment. 


You also need to provide the following information for these soil samples: 


• The names, titles, addresses, phone numbers and e-mail addresses for all persons that should 
receive a copy of any correspondence regarding this project including the completed data. 


 
• Include a letter of transmission in the clod trunk notifying us: 


• Who sent the samples 
• What types of analysis need to be completed 


 
You also need to include copies of the pedon descriptions with the soil samples. 
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SSL Pedon Field Sheet


Field Observations


Soil Name ==>


Weight (lbs)


20-75mm 
(3/4-3 in) 
less tare


# NatFab 
Clod      
(2)


# Special 
e.g. core   
or ccavity


Tare Wt. 
of Tarp
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(<3/4 in)  
less tare


Horizon 
Nomenclature


Field   
Texture


# Bulk 
Samp 
Bag


# Db 
clod    
(3)
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