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Purpose 
1. Identify a hydric soil when a field indicator 

may not be present 

– Problem soil (soils that are hydric but lack an 
indicator) 

– Wetland restoration or creation (young soils) 

2. Evaluate the current functional hydric soil 
status of a soil 

3. Propose additions or changes to existing 
hydric soil indicators 



Hydric Soil Definition 

A soil that formed under conditions of 
saturation, flooding or ponding long enough 
during the growing season to develop anaerobic 
conditions in the upper part. 



Anaerobic Conditions 

1. Indicator of Reduction in Soils (IRIS) Tubes 

2. Oxidation-Reduction Potential (Eh) 
Measurements Using Platinum Electrodes 

3. Alpha-Alpha-Dipyridyl Dye 

– Liquid dye 

– Strips 



IRIS tubes 

Minimum of 3 of 5 tubes 
must have 30% iron 
removed from a zone 15 
cm or more thick. The 
zone of removal must 
begin within 15 cm of the 
surface for all soil 
textures. 



Eh measurements 

A minimum of 3 of 5 
platinum electrodes must 
have Eh measurements of 
<175 mv at pH 7. Eh 
threshold is adjusted for 
pH on a line with a slope 
of -60. pH measurements 
are required when using 
Eh measurements. 



Eh Threshold for Anaerobic 
Conditions 

• Installation depth 

– 12.5 cm in sandy 
textured soils 

– 10 cm in soils that are 
flooded or ponded and 
typically do not saturate 

– 25 cm for all other soils  



Alpha-Alpha-Dipyridyl Dye 

A positive reaction to dye 
must occur within 60% or 
more of a layer in least 2 
of 3 samples.  



Alpha-Alpha-Dipyridyl 
Requirements 

• Reaction must occur  
– within a 5 cm layer in upper 

10 cm in soils that inundate 
but don’t saturate 

– a 6.25 cm layer of the upper 
12.5 cm in sandy textured 
soils 

– 10 cm of the upper 30 cm in 
all other soils 

 



Saturated Conditions 
• Saturation measures at 

25 cm for 14 
consecutive days with a 
piezometer or shallow 
well in most soils. 

– Vertisols in LA and TX 
require saturation for at 
least 7 consecutive and 
18 cumulative days. 



On-site Precipitation Data 

• On-site precipitation data is needed to 
evaluate whether the data was collected in a 
normal, wetter than normal, or drier than 
normal year. 



Data Requirements 

• Should utilize data 
collected at paired 
hydric/nonhydric 
locations to 
demonstrate that hydric 
conditions exist within 
the hydric location and 
are absent in the 
nonhydric location. 



Replicates 

• A minimum of three paired hydric/nonhydric 
study areas  at different locations are required 
for consideration of additions or changes to 
Field Indicators. 



Data Requirements at Each 
Location 

• Soil description 

• Evidence that the soil meets or fail the HSTS 

• Analysis of rainfall normality 



Soil Description 

 



Soil Description 
Table 1. Example of soil descriptions at paired hydric (H) and adjacent nonhydric (N) sites examining high 

chroma sandy soils in Michigan, USA (NRCS 2010; Berkowitz and Sallee 2011). All redox concentrations were 

distinct or prominent; PL = pore lining, M = matrix. Note that the example provides data from one paired 

hydric/nonhydric location; multiple locations are required for hydric soil field indicator development or revision 

(Berkowitz and Noble 2014). 

  
  
  

Site 

  
  
  

Layer 

  
Depth (cm) 

  
Matrix color 

  
Matrix 

(%) 

  
Redox (%) 

Type and 

location 

  
  
  

Texture 

  
Field 

indicator 

  
  

High chroma1(H) 

1 0-10 10YR 4.5/2 100     Sandy None 

2 10-20 10YR 4.5/3 97 3 PL/M Sandy   

3 20-50 10YR 5/3 97 3 PL/M Sandy   

  

High chroma1(N) 
1 0-10 10YR 6/3 100     Sandy None 

2 10-50 10YR 5/3 100     Sandy   



Photographs 



Evidence the Soil Meets HSTS 

• For most soil saturation must occur for 14 
consecutive days. 



Does not meet HSTS Meets HSTS 



Anaerobic Conditions 

• Must also meet anaerobic conditions 
threshold measured by IRIS tubes, alpha-alpha 
dipyridyl, or direct measurements of Eh for 14 
consecutive days when the soils are also 
saturated. 



Iris Tube Evaluation 



IRIS Tubes 
Table 2. Example of IRIS tube data from one paired hydric (H)/non-hydric (N) study location. 

  

  

  

Site 

  

  

  

Tube# 

  

  

Installation date 

  

  

Removal date 

  

  

# 
Days 

  

  

% 
Removed 

Zone of Removal (cm)   

  

>30% 
Removal 

  

  

  

Notes 

Top 
Length 

H H1 2/1/2013 3/15/2013 42 95 10 35 Yes   

  
H 

  
H2 

  
2/1/2013 

  
3/15/2013 

  
42 

  
50 

  
18 

  
27 

  
No 

removal begins below 15 cm 

H H3 2/1/2013 3/15/2013 42 70 10 35 Yes 
  

H H4 2/1/2013 3/15/2013 42 45 12 33 Yes   

H H5 2/1/2013 3/15/2013 42 20 12 33 No <30% removal 

Hydric Site 1 3/5 Meets Anaerobic 

Conditions Criteria 

N N1 2/1/2013 3/15/2013 42 10 20 10 No <30% removal 

N N2 2/1/2013 3/15/2013 42 20 25 20 No <30% removal 

N N3 2/1/2013 3/15/2013 42 25 25 20 No <30% removal 

  
N 

  
N4 

  
2/1/2013 

  
3/15/2013 

  
42 

  
30 

  
28 

  
17 

  
No 

removal begins below 15 cm 

N N5 2/1/2013 3/15/2013 42 15 25 20 No <30% removal 

Nonhydric Site 1 0/5 Fails Anaerobic 

Conditions Criteria 



Alpha-alpha-dipyridyl Dye 



Alpha-alpha-dipyridyl Dye 



Direct Measurements of Eh 



Sample Data for Eh 



Direct Antecedent Rainfall 
Evaluation Method (DAREM)  

• Obtain 30th and 70th percentile from NRCS WETS 
tables 

• Document monthly on-site rainfall measurements 

• 1=drier than normal; 2=normal; 3=wetter than 
normal 

• Weight by month and multiply 

• Add three months prior to measurements 

• 6-9=dry; 10-14=normal;15-18=wet 

 

 



Normal Precipitation Analysis 



When HSTS is Reliable 

• If HSTS is met during wetter than normal 
period, study must be extended to ensure that 
the site will also meet standard during normal 
year 

• If HSTS is no met during dryer than normal 
period, study must be extended to ensure site 
will not meet standard during normal year 



Summary 

• The HSTS provides a quantitative method for 
evaluating whether a soil meets the definition of a 
hydric soil through the evaluation of the occurrence 
of saturated and anaerobic conditions under normal 
precipitation. 

• The HSTS will not identify hydric soils that formed 
under conditions of saturation, ponding, or flooding 
but no longer exhibit these characteristics due to 
hydrologic alteration. 



Summary 

• The HSTS can be used to: 

– Identify young hydric soils or problematic hydric 
soils where field indicators are not present 

– Evaluate the functional hydric soil status 

– With replication propose changes to existing field 
indicators or additional indicators 



HSTS Tech. Note 11 Location 

• http://www.nrcs.usda.gov/wps/portal/nrcs/m
ain/soils/use/hydric/ 


