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Pebble Project Wetlands Study 

Wetlands are Regulated under  
Section 404 of the Clean Water Act 
 
The regulatory definition of a wetland, as defined 
by the US Army Corps of Engineers (USACE) and 
the Environmental Protection Agency (EPA) is: 
 

   “Those areas that are inundated or 
saturated by surface or ground water at a 
frequency and duration sufficient to 
support, and that under normal 
circumstances do support, a prevalence 
of vegetation typically adapted for life in 
saturated soil conditions.” 



Major Study Components 
Wetland Delineation & Vegetation Classification 
 
 Based on Criteria and Indicators Found in the 1987 Corps Wetland 

Delineation Manual, 2006 Interim Manual, the 2007 Regional Supplement 
for the Alaska Region, and Viereck’s Vegetation Classification System 
for AK. 

 
Classify Wetlands to Generally Assess Their Functions 
 Hydrogeomorphic (HGM)/Cowardin Classifications (National Wetlands 

Inventory) 
  

 
 
 

   



Wetland Delineation 
Wetlands and Other Waters of the U.S. 
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2008 
At the end of the 2008 field 
season, approximately 77% of 
the Wetland Determination  
plots had data collected under 
both methodologies.   



Field Data Study Types 
WD = Wetland Determination Plots 
 1/10th Acre Sampled 
   List all Plants/Cover 
 Hydrology Indicators  
 20-24” Soil Profile 
 Wildlife Use Notes 
  Photographs (3) 
 If Wetland, FA Data 



Field Data Study Types 
FA = Functional Assessment Plots 
  Wetland Status Not in Question 
  1/10th Acre Sampled 
  16-20” Soil Pit 
  24 Variables Evaluated 
   Photographs (3) 



Field Data Study Types 
SH = Shrub Height     
  Dominant Shrub Species Recorded 
  Dominant Shrub Heights Recorded 
  Hydrology Indicators  
  16-20” Soil Pit 
  Photographs (3) 
  If Wet,  
  24 FA Variables 



Field Data Study Types 
WB = Waterbody       Limited Data Collection Site 

  Vegetation/Cover Type (typically open water) 

  Micro/Macro Topography 
  Aspect 
  Photographs (2) 
  Post Field 
     24 FA Variables 
     Elevation/Landform 
     



Field Data Study Types 
SC = Stream Crossing   Limited Data Collection Site 

  Vegetation Type (banks) 
  Gradient 
  pH, EC (late 2005 on) 

  Aspect 
  Photographs (3) 
  Post Field 
     24 FA Variables 
     Elevation/Landform 
     



Field Data Study Types 
RU = Representative Upland Photo Point 
  Non-Wetland Status Not in Question 
  Vegetation Type 
  Micro/Macro Topography 
  Aspect 
  Photographs (2) 
  Post Field 
  Elevation/Landform  
    

   



Field Data Study Types 
RW = Representative Wetland Photo Point 
  Wetland Status Not in Question 
  Vegetation Type, HGM Type, Cowardin 
  Micro/Macro Topography 
  Aspect 
  Photographs (2) 
  Post Field 
     24 FA Variables 
     Elevation/Landform 
     



Field Data Study Types 
PP = Misc. Photo Point Types 
  Ancillary Data Observations 
  Vegetation Type 
  Micro/Macro Topography 
  Aspect 
  Photographs (2) 
  Post Field 
  Elevation/Landform  
    

   









Air Photo Delineation 
Wetlands and Other Waters of the U.S. 
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Pebble Polygon Attributes  
• JDWet_Code =  
 Wetland Determination 
• JDWet_Comment =  
 Status Issues, Coder Notes 
• Veg_Code =  
 Project Vegetation/Cover Code 
• HGM_Class =  
 HGM Classification 
• ENWI_Code = Enhanced 
 Cowardin; Hydrologic Regime  
• Disturbance =  
 Polygon Disturbed (Y/N) 

Our 2007 Summer Mapping Room, Iliamna 



Insert updated map with polygon counts, etc. from RDI 

June, 2009 



The Final QC Process (Polygons) 
1. Sr. Staff who are experts in particular 

classifications QC those attributes.  

2. Typically three people review each polygon and 
two people review each arc before they are final. 

3. While doing QC work, staff are constantly using 
the field data within the database, field map notes, 
and statistical analysis reports on trends in less 
predictable vegetation types. 

4. Final QC team members also have access to 
PLP’s 2008 Fall Orthophotography, which better 
enables shrub types to be differentiated through 
photo interpretation. 

5. When all Individual Tiles Are Complete, the 
Boundaries of Completed Tiles Are  
“Stitched” Together to Verify Code Consistency 
Across Tiles.  

6. Finally, the merged file will be reviewed once again 
against field data using a specialized tool. 
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Pebble Project EBD 
Wetland Mapping Results 

 
Wetland Final Mapping  
    29,429.7 Acres 
 
    • Wetlands = 29.4% 
 

    • Waters = 4.0 % 
 

    • Non-Wetlands = 66.6% 
 
On a statewide basis, wetlands occupy 
 app. 43.3% of Alaska’s surface area 
            (Hall et al. 1994) 
 







 

Pebble Project Wetlands EBD 
Cowardin Classification System Mapping Results 

 
Prior Mapping by  
USFWS – NWI 1985 
     
 Wetlands = 19.8% 
 

 Waters = 2.0 % 
 

 Non-Wetlands = 74.7% 
 

 No NWI Coverage = 3.6% 



 

Pebble Project Wetlands EBD  
Cowardin Classification 

Mapping Results 
 
      Enhanced NWI vs. NWI 
    29,429.7 Acres vs. 28,383.7 
 
•  Shrub Types           =  22.6 vs. 17.1% 

•  Herbaceous Types  =   6.8 vs.  2.7% 
•  Forested Types        =   0.0 vs.  0.0% 
•  Waters                       =   4.0 vs.  2.0% 
   (lakes, ponds, rivers, gravel bars) 
 

• Non-Wetlands =  66.6 vs. 74.7% 
 
    (NWI had no coverage for 3.6% of the area) 
 







HYDROGEOMORPHIC (HGM) 

CLASSIFICATION  
  Water is the primary controller of what wetland 
systems do (i.e., their functions). 

  HGM system classifies wetlands based on features 
of water (e.g., source), topography, and geological 
setting. 

 



 
Pebble Project Wetlands EBD 

HGM Classes 
 

 
•Depressional 
•Slope 
•Riverine 
•Flat  
•Lacustrine Fringe 
 

•Lacustrine 
•Riverine Channel 
  
  



 
                                                 Riverine HGM Example 

     HGM:  Riverine 

 
Pebble Wetlands EBD HGM Mapping  
        29,429.7 Acres 
 
• Slope                    =  21.0% 

• Riverine                =   7.2 % 
• Riverine Channel =   1.7 % 
• Flat                        =   1.6 % 
• Lacustrine             =   1.0 % 
• Depressional        =   0.8 % 
• Lacustrine Fringe =   0.1 % 
 

    • Non-Wetlands =  66.6% 
 







Questions Before We Move on to Vegetation? 
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Pebble Project Vegetation EBD 
Study Objectives 
•Customize an existing vegetation classification system to include 
 Project Vegetation Types amenable to photo-interpretation 

•Provide descriptions of Project Vegetation Types 

•Map Project Vegetation Types 

•Compile and Document information on plant species observed  

 including incidental observations: 

  --Nonvascular plant species (e.g., moss and lichen). 

  --Species considered rare according to the Alaska 
     Natural Heritage Program 



Field Work 
Use of Aerial 
Image  

 

Identify and 
Sample 
Distinct 
Vegetation 
Signatures 

Pebble 
Project 

Vegetation 
EBD 



In the field, getting from 
points -- 
A to B to C to D to E to F to G to H to 
I to J to K to L to M to N 

Can be slow…. 

Especially when Cheryl has you 
loaded up like a Sherpa… 

A 

B 
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D 
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J 
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Pebble Project Vegetation EBD 

Vegetation Characterization 
 

   •  1/10 Acre Plot 
   •  Percent Cover-  
 Vascular Species 
   •  Calculate Dominates  
   •  Record Trace Species 
   •  Record Species of Concern 
 
Classification 
 

   • Field Type 
        •  BBMP and/or  
           AVC Level 4 
 



Detailed Data Collection Plots 

Wetland Determinations 

Functional Assessments 

 

Limited Data Collection Plots 

Shrub Height Plots 

Stream Crossings 

Waterbody 

Representative Upland 

Representative Wetland 

Photo Point Habitat Observations 

 

Pebble Project Vegetation 
EBD Study Sites 



16,000+  

sites visited 

Pebble 
Project 
Vegetation  
EBD 



 

Pebble Project Vegetation EBD 
45 Project Vegetation Types 

in EBD Mine Study Area 



 

Pebble Project Vegetation EBD 
Closed Tall Shrub Canopy 

 

Closed Alder Tall Shrub 



 

Pebble Project Vegetation EBD  -- Pebble Project Database 
 

 •   Data Entry    •    QA/QC     •  Analysis      •  Data Storage 
 
 

    

    



 Species of Concern - ANHP 

Pebble Project Vegetation EBD 



 
Plant Species of Concern 
Six Species Identified 

Three Confirmed 

Twelve Populations 

 

Pebble Project 
Vegetation EBD 



 

Pebble Project Vegetation EBD:  
Observations of Plants Species Tracked by AKNHP 



 

Pebble Project Vegetation EBD                      Mapping 



Pebble 
Project 
EBD 

Vegetation 
Mapping 
 

45 Project 

Vegetation 

Types 

 

Mapped 
Coverage 
Ranges from 
.1 acres to 
12,931.5 
acres 



Pebble Project EBD Vegetation Mapping 
 



 
 

Vegetation Mapping for 
    127,773.9 Acres 

 
    • Shrub Types = 81% Cover 
        (Dwarf Shrubs = 53% Cover) 
 

    • Herbaceous Types = 9 % Cover 
 

    • Forested Types = 0.3% Cover 
 

    • Other Types = 10% Cover 
        (Water, Barren, PV) 
 

Pebble Project 
Vegetation EBD  
Mapping Results 
 



Questions? 
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