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Guide for Participants in the FEMC Long-Term Soil Monitoring Study 
This document is written for participants in the FEMC Long-term Soil Monitoring Study. It describes 
project protocols that have been used in past sampling years, beginning in 2002, ��0̀
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Introduction 

The long-term impacts of air pollution and climate change on forest soil health and quality are of 
concern to land managers and the general public. Potential issues include: 

 
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Locate Sampling Grid Corners 

2002 
 

In this first sampling year, soil grid corners were established using a wooden dowel to mark each 
corner, then stretching baling twine along each side for field sampling orientation. The plot diagonals 
were measured to ensure that side lengths and corner angles were square.  

2003 Surveyors installed permanent metal monuments at each of the four corners, consisting of 1 m metal 
stakes with a round brass survey marker on top with the words, “VMC 200 Soil Plot” and the specific 
corner.  At the Lye Brook Wilderness Area plots, the tops of corner markers were installed below the 
duff layer. At the Mount Mansfield sites, corner marker stakes protrude just above the soil surface. At 
each corner, 2 witness trees were marked using two diagonal bark scribes at DBH and one scribe 
below ½ m, with distance and azimuth (magnetic) to the corner recorded.  
 
GPS points were recorded with a Trimble GPS unit. It is anticipated that GPS coordinates will be used 
to find the general corner locations. Witness tree markings and rock piles should be maintained during 
each sampling to aid precisely locating the markers. 

2007 
 

Corner markers and soil sampling grids were flagged to facilitate sampling. Small rock cairns were 
maintained around the corner markers to aid locating the site. All sites were accessed on foot.  

2012 
 

Same as 2007 
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Inventory Trees within Sampling Grids 

2002 
 

Trees at each 50x50 m site were tallied by species and DBH class. All standing dead trees were 
included as one group (not by species). 

2007 
 

All trees >= 2-inch DBH were measured over the entire 50x50 m at each site. Measurements included: 
DBH, species, live/dead. An exception was the Forehead site where only 1/4 of the site was 
inventoried as a representative sample. 

2012 
 

All trees >= 2-inch DBH were measured over the entire 50x50 m for each site. Measurements 
included: DBH, species, live/dead. An exception was the Forehead site where only 1/4 of the site was 
inventoried as a representative sample. 

2017 All trees >= 2-inch DBH were measured over the entire 50x50 m site, and the inventory is conducted 
and tracked by quarters of the site. Measurements included: DBH, species, live/dead.  

2022 All trees >= 2-inch DBH were measured over the entire 50x50 m site, and the inventory is conducted 
and tracked by quarters of the site. Measurements included: DBH, species, live/dead.  

 

Inventory Regeneration within Sampling Grids 

2002  
2007 
 

Tree seedlings were counted by species on each of the 10 sampling plots at each site. All seedlings 
with true leaves (more than just cotyledons) and all saplings less than 2” DBH were tallied. For root 
sprouted seedlings (e.g. beech) each individual stem branching below ground was counted separately. 

2012 
 

Tree seedlings were counted by species on each of the 10 sampling plots at each site. A 5 m2 PVC 
square was placed on the perimeter of each plot and all seedlings whose stems originated in the 
square were counted. All seedlings with true leaves (more than just cotyledons) and all saplings less 
than 2” DBH were tallied. For root sprouted seedlings (e.g., beech) each individual stem branching 
below ground was counted separately. 

2017 Tree seedlings were counted by species on each of the 10 plots with sampling quadrants at each site. 
A 5x5 m PVC square was placed on the perimeter of each plot and all seedlings whose stems 
originated in the square were counted. A 2.5x2.5 m square was nested inside the 5x5 m plot square to 
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Dig Soil Pits 

2002 
 

Within each sample plot, a 0.7 to 1 m per side soil pit was dug at roughly the center (depending on 
obstacles). Pit contents were placed on tarps to avoid contaminating surrounding surface soil. The 
upper organic layer was separated from the mineral soil to facilitate replacing this layer after 
sampling. Pits were of variable depth (typically, a few cm into the C horizon). Where bedrock 
prevented adequate sampling of multiple horizons, the pit was relocated within the 5x5 m sampling 
point if possible. 

2007 
 

Within each 5x5 m sample plot, a 0.7-0.9 m per side (27-36 in) soil pit was dug at roughly the center 
point, with some adjustment for stones and boulders. All excavated material from the soil pit was 
placed on plastic tarps to avoid contamination of surrounding surface soil. The upper organic layer 
was stockpiled separately from the excavated soil to facilitate replacing this layer following sampling. 
Pits were generally dug to 75 cm where possible, but the depth of the pits varied. Large stones and 
boulders limited excavation depth at a few sample plots.  
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 Redoximorphic features; quantity, size, contrast – and Munsell color (pp. 2-14 to 2-17; see 
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Collect Soil Samples 

2002 
 

After soil descriptions were completed, samples were taken from the side of the pit that was 
described, using a knife and trowel. If Oe was sampled, a larger area of soil surface was peeled 
backwards and “mined”.  
 
All samples were collected into 60-ounce clear polyethylene sterile bags (Fisher Scientific), and labeled 
with soil site, soil pit number, and date (?) Sample size was dependent on the thickness and continuity 
of the described horizons. 

2007 
 

As the 10 soil pits were initially reviewed, evaluations were made to determine which horizons to 
sample at each soil pit. At a minimum, an organic horizon and several mineral soil horizons were 
sampled. If Oe was sampled, a larger area of soil surface was peeled backwards and “mined.”  Not all 
horizons were sampled in each pit, due to the minimal thickness of some horizons. Samples were 
taken from the side of the pit that was described, using a knife or trowel.  
 
All samples were collected into 60-ounce clear polyethylene sterile bags (Fisher Scientific), and labeled 
with plot name, subplot number, and date. Sample size depended on the thickness and continuity of 
the described horizon.   
 
In addition to the genetic horizon sampling, similar to the 2002 sampling, a depth increment sampling 
was completed at each pit.  The genetic horizon samples will be kept as reference samples and the 
depth increment samples were used for all analytical work.  
 
Depth increment sampling consisted of collecting one gallon of material from:  

 the Oi and Oe horizons together 
 the Oa and A horizons together 
 the upper 10 cm (4 inches) of uppermost B horizon(s);  
 and between the depths of 60 to 70 cm below ground surface.   

2012 
 

The 2012 sampling included genetic horizon sampling and bulk depth increment sampling, as in 2007. 
The genetic horizon samples were kept as reference samples and the bulk depth increment samples 
were used for all analytical work.   
 
Genetic horizon samples were taken from the side of the pit that was described, using a knife or 
trowel. They were placed into small clear polyethylene sterile bags (e.g., sandwich bags), and labeled 
with a two-letter site initial, plot number, horizon label, and depth. Sample size was generally 
sufficient to fill the small bags but depended on the thickness and continuity of the described horizon. 
 
Bulk depth increment samples, for all but the MM Forehead site, were one gallon of material from:  

 the Oi and/or Oe horizons, mixed together if both were present 
 the Oa and/or A horizons, mixed together if both were present 
 the upper 10 cm (4 inches) of the uppermost B horizon(s) 
 between the depths of 60–70 cm below the mineral soil surface. 

 
For the MM Forehead site, bulk depth increment samples consisted of one gallon of material from:  

 the Oi and/or Oe horizons, mixed together if both were present;  
 the Oa and/or A horizons, mixed together if both were present;  
 the upper 10 cm (4 inches) of the uppermost B horizon(s), if a B horizon was present. If a B 

horizon was not present, the E horizon, if present, was sampled in its entirety; 
 between 60–70 cm below the mineral soil surface, if the soil pit was deep enough. 
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2017 Same as 2012, with some exceptions: 
Bulk depth increment samples for all but the MM Forehead site were one gallon of material from:    

 the Oi and/or Oe horizons, mixed together if both were present;  
 the Oa and/or A horizons, mixed together if both were present;  
 the upper 10 cm (4 inches) of the uppermost B horizon(s); and  
 between the depths of 60–70 cm below the soil surface 

 
For the MM Forehead site, bulk depth increment samples consisted of one gallon of material from:  

 the Oi and/or Oe horizons, mixed together if both were present;  
 the Oa and/or A horizons, mixed together if both were present;  
 the upper 10 cm (4 inches) of the uppermost B horizon(s), if a B horizon was present.  If a B 

horizon was not present, the E horizon, if present, was sampled in its entirety; and 
 between 60–70 cm below the soil surface, if the soil pit was deep enough. 

2022 Same as 2017 
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At Mount Mansfield sites, plastic coated (surveyor) magnets were left in soil pits to indicate their 
location for future site visits (using a magnet detector). Magnets were placed against the lateral 
center of the sampling face, in the upper mineral soil. Because of Wilderness restrictions, these were 
not used at Lye Brook sites. 

2017 Once all the soil samples were collected, soil from the tarps was replaced into the pits, and topped off 
with the original organic layer. The goal was to not leave any soil material extracted from the pit 
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Send Soil Samples for Laboratory Analysis 

2002 
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Mercury.  Samples were overseen by the USGS, and Hg analysis provided by the VTDEC lab using an 
aqua regia/permanganate hot block digestion and cold vapor atomic absorption spectroscopic analysis. 
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Record of Revisions to version 1.0 of this Document: 

 
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LONG TERM SOIL MONITORING PROJECT - SOIL DESCRIPTION FORM - 20______ Pedon ID (Site, subplot, quadrant) :

MISCELLANEOUS  FIELD  NOTES  /  SKETCH 

SOIL HORIZON INFORMATION

Layer Sampled Horizon Depth (cm) Lower Texture Rock Frag Structure

Number (Yes/No) Bndry % & Size (note all sizes) Grade Size Type Moist

Layer Redoximorphic Features - 1

Number %    Size   Contrast    Color

5

Soil Moisture Status:

Series or Component Name: Classification: Date:

Any un-samplable quadrants in the subplot?Aspect:Slope:Elevation:Pedon ID Info:

Other Features/Comments:

    USDA-NRCS & FEMC

3

4

6

7

8

1

2

3

4

5

Roots EarthwormsRedoximorphic Features - 2 Other Features and Notes

%    Size    Contrast    Color Quantity & Size (note all sizes)

Describer(s): Location:

Consistence

Moist(top-bottom)

Quantity

Designation

6

7

8

Matrix Color

1

2


