
Practitioner Guidance for Managing Iron Sulfur 
Compounds During Wetland Restoration 

Jacob F. Berkowitz, Yadav Sapkota

Environmental Laboratory, US Army Engineer Research and Development Center, Vicksburg, MS

Jacob.F.Berkowitz@usace.army.mil



UNCLASSIFIED

2UNCLASSIFIED

Introduction

• Statement of Need: Addressing the Effects of Acid Sulfides on Salt Marsh 
Restoration Success

• Problem: 
• Coastal marsh restoration projects lack vegetation recovery in conjunction 

with observations of black iron sulfidic (FeS) at the soil surface. 
• FeS has the potential to produce acidity impacting project success. 
• Impacted projects include restoration of tidal flooding, excavation to restore 

historic elevations, and thin layer placement of dredged sediments. 
• Purpose: Address FeS concerns within the Corps and partner agencies in an 

ecological restoration context for practitioners.
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GOAL  70% BENEFICIAL USE BY 2030
3
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Research vs practitioner guidance 

USACE, New Orleans

International Acid Sulfate Soils Conference
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Focus on practitioners

• Introduction to FeS
• FeS primer for end users
• FeS identification
• Field techniques
• Laboratory techniques

• Management recommendations
• Summary
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Iron sulfide science for practitioners
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Iron sulfide identification overview
7

1) Look
2) Test
3) Manage
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Common  m anagement  decisions   
A.   If FeS  is  confirmed  absent   by evaluating soil morphology  

and/or field test, use the material without additional  
actions/considerations   
  

B.   If FeS  confirmed  present ,   
1.   Use the material, but maintain saturated conditions OR   
2.   Use the material if  adequate flushing is incorporated into the  

project design to prevent negative project impacts OR   
3.   Use the material, but monitor for site hydrology, soil moisture  

content, or changes in pH OR   
4.   Use the material after  curing or  addition of acid  neutralizing  

compounds (Calcium Carbonate) OR   
5.   Do not use the material   
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Field Techniques

1. Soil morphology

2. Induce oxidation – color change

3. Add HCL – generate H2S gas

4. Supplemental information

 α α dipyridyl dye 

 Indicator if Reduction In Soil devices
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Field Technique 1: Evaluating Soil Morphology

Duball et al 2020
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FIELD TECHNIQUE 1: EVALUATING SOIL 
MORPHOLOGY

11

Duball et al. 2020



UNCLASSIFIED

12UNCLASSIFIED

Field Technique 2: Induce Oxidation
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Field Technique 3: Application of HCl

‘The vessels used should be properly 
disposed of since they can impart a rotten-
egg odor to vehicles, backpacks, coat 
pockets, or other items if left unattended’.
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Field Technique 4: Gather Supplemental Information:
α α dipyridyl dye and IRIS devices
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Laboratory Techniques

1. Aerobic incubation

2. Acid base accounting

3. Acid Volatile Sulfide (AVS) 
and Chromium Reducible 
Sulfide (CRS) Testing 
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Aerobic incubation
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Aerobic incubation – context matters!
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Laboratory Technique 2: Acid-Base Accounting
Technique to Determine Potential Acidity      
and Net Neutralization Potential
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Laboratory Technique 3: AVS and CRS 
Testing to Determine Iron Monosulfide (FeS) 
and Pyrite (FeS2) Concentrations
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Management/Remediation Considerations 
Approach: (1) avoid or minimize oxidation of FeS and FeS2 minerals, (2) neutralize acidity, and 
(3) mitigate potential impacts of acid formation (step-wise regression)

Prescreening of Potential Dredged Sediment Sources and Restoration Project Areas 
 NRCS soil maps – sulfihemists

Screening and Curation of Dredged Sediments Before Field Application (e.g., Poplar Island)

Addition of Soil Amendments – during or after application

Risk and cost evaluation

Management of Iron Sulfide Compounds in Restored Wetlands



UNCLASSIFIED

21UNCLASSIFIED

Prescreening and curation

Studies in Poplar Island, Maryland, have 
shown that the proper dewatering and 
curation for 1–2 years before marsh 
application has been shown to decrease 
sulfide levels in fine-grained dredged 
sediments (Cornwell et al. 2020). 
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Addition of Soil Amendments 
*Must address both active and potential acidity

Approaches:

-pumping a slurry of lime along with the dredged 
sediments into the marsh platform,

-bulk blending of lime with the dredged sediments,

-layered liming with the layers of dredged 
sediments, or

-mixing lime with dredged sediments.
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Risk-cost register and monitoring 
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