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WRITING THE SAMPLING 
PROTOCOL 



Soil Sampling Protocol 

• 4 sampling locations 

per site adjacent to 

vegetation plots 

• Field descriptions for 

all locations (60-120 

cm) 

• Samples for lab analysis 

taken at one location 

(120 cm) 



Tools for Soil Pit Excavation 



Special Tools for Difficult 
Soils 



Development of the Forms 



Soils Field Data Collected by Horizon 

• Abrupt boundary 

• Field texture 

• % rock fragments 

• Matrix color 

• Rodoximorphic 

features 

• % masked sand grains 

in sandy soils 

 

 



Other field data collected 

• Field Indicators of 

Hydric Soils in the 

United States met 

• Water table depth 



Lab analysis by horizon 

• Particle size 

• Calcium carbonate 

equivalent 

• Total C, N and S 

• pH 

• CEC 

• Amonium oxalate 

extraction (Al, Fe, Mn, 

P, Si) 

• EC 

• Dithionite-citrate 

extraction (Al, Fe, Mn) 

• Trace elements 

– Ag, As, Ba, Be, Cd, Co, 

Cr, Cu, Hg, Mn, Mo, 

Ni, P, Pb, Sb, Se, Sn. Sr 

V, W, Zn 

• Bulk density 



Lab Data 

• Complete data should be available by 

October 1, 2012 

• Data will be available as flat files with all 

other data through EPA 

• Soils data will be available on NRCS Soil 

Characterization Data website at 

http://ncsslabdatamart.sc.egov.usda.gov/ 



DEVELOPMENT OF DATA 
ANALYSIS PLAN 



Soil Data Analysis Issues 

• What is the definition of “condition”? 

• How do we determine reference? 

• How do we group sites so that we are making 

valid comparisons? 

• How do we integrate other data (veg., hydrology, 

buffer, etc.) with results from soils analysis to 

come up with comprehensive results? 



Initial Analysis 

• Development of threshold criteria 

for specific characteristics to assist 

in the analysis of overall wetland 

condition. 



Further Analysis 

• Develop models to be used to 

better evaluate ecosystem services 

and impacts to those services that 

can either utilize the collected data 

for analysis or callibration 



Examples of Ecosystem Services 
Directly Impacted by Soil Condition 

• Water retention 

• Sedimentation 

• Biogeochemical cycling of 

Nutrients 



Soil Characteristics that May 
Affect Ecosystem Services 

• Permeability 

• Drainage 

class/hydroperiod 

• Cation exchange 

capacity 

• Organic carbon 

content 

• Slope 

• Microtopography 

• Soil ecology (microbial 

community) 



Potential soils based  
indicators 

• Permeability 

–Texture 

–Structure 

–Evidence of soil compaction 



Potential soil based indicators of 
drainage class/hydroperiod 

• Field Indicator(s) of 

Hydric Soils 

• Surface color 

• Presence of organic 

soil material at the 

surface 

• Subsurface color 

• Redox feature 

characteristics 



Potential Soil Based Indicators of 
Cation Exchange Capacity 

• Estimated percent organic carbon 

• Percent clay 



Potential Soil Based 
Indicators of Soil Ecology 

• Surface color 

• Organic matter content 

• Redox features 



Soil Characteristics Used to 
Evaluate Water Retention 

• Long term storage 

– Slope 

– Drainage 

class/hydroperiod 

– Permeability 

• Short term 

– Slope 

– Microtopography 

– Permeability 

– Surface organic carbon 

content 



Soil Characteristics Used to 
Evaluate Biogeochemical Cycling 

• Cycling of Redox 

Sensitive Compounds 

– Permeability 

– Drainage 

class/hydroperiod 

– Organic C content 

– Soil ecology (microbial 

community) 

• Sediment retention 

(phosphorous/heavy 

metals) 

– Permeability 

– Slope 

– Microtopography 

– Cation exchange 

capacity 



Soil Characteristics Used to 
Evaluate Biogeochemical Cycling 

• Carbon sequestration 

– Organic carbon 

content 

– Drainage 

class/hydroperiod 

– Landscape position 

– Microtopography 



Summary 

• NRCS has played an integral role in providing 

technical expertise in soil sampling and analysis in 

order to ensure that useful data was collected to 

evaluate the condition of our nations wetlands. 

• NRCS was contracted to do the lab analysis of all 

NWCA samples to ensure consistency that 

allows for better analysis of the data. 

 

 



Summary 

• NRCS will continue to assist EPA in 

development of the analysis plan and 

conclusions. 

• NRCS will also utilize data collected to 

improve Soil Survey mapping and 

interpretation related to hydric soils. 




