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Introduction

The impacts of air pollution and climate change on forest soil quality are a concern to land managers
and the general public. Potential concerns include the fate of heavy metals (e.g. mercury) deposited
from the atmosphere, loss of available nutrients (especially calcium and magnesium) from acid anion-
induced leaching, and changes in carbon and nitrogen due to nitrogen saturation and the effects of
climate change. Potential implications of such changes include loss of biodiversity and forest
productivity (regeneration, and growth and mortality rates) and degradation of water quality (increases
in heavy metal, aluminum and nitrate concentrations; decreases in pH, base cations and alkalinity).
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a random number generator, 10 sample plots were selected at each site for each sampling year. In 2000,
soil characterization and sampling was conducted by the NRCS using a pit outside the 50x50 m plot at
each site and soil descriptions were conducted at the NRCS Nebraska Laboratory. Sites were established
and sampled for the first time in 2002, and again in 2007, 2012, and 2017.

In 2017, following soil results from previous sampling years showing a statistical need to revise sampling
intervals to every 5 years to show trends over time the team decided to further subdivide each
remaining plot into four 2.5x2.5 m quadrants and sample within one randomly chosen quadrant. If the
chosen quadrant was not sampleable because of large boulders or other obstruction, sampling in a
second randomly chosen quadrant was attempted, etc. The original randomization of the plots was kept
the same. Over time, after working through all the plots once using the first sampleable quadrant in
each, the team will restart with the remaining plots with unsampled quadrants, which could be as many
as 70 (the 30 plots from the first three sampling years are no longer available). It may be necessary to
re-randomize the plot selection if one or more of the 70 plots was unavailable because all possible
guadrants were used.

Field Methods

Relocation of soil plots

2002 One field crew was responsible for relocation of soil site corners, previously established
during the study design phase. The original corners had been flagged during reconnaissance
and were more accurately measured with compass and tape during the 2002 establishment.
Site orientations were north-south using magnetic north and 15 degrees as a compass
bearing. A tape and compass were used to measure the length of each 50-meter side. A
wooden dowel was placed at each corner as a temporary marker, then baling twine was
stretched along each side for field sampling orientation. The site diagonals were measured
to ensure that side lengths and corner angles were as close as possible to an exact square.
At a later date, 2003, permanent metal monuments were installed at each of the four
corners for relocation at future sampling dates. Corner markers consist 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, a Class | Wilderness Area where minimal
human presence is required, corner markers were placed so that the top of the survey
stakes are below the duff layer. At the Mount Mansfield plots, corner marker stakes
protrude just above the soil surface. At each corner, two witness trees are marked using two
diagonal bark scribes at DBH and one scribe below %2 m, and distance and azimuth
(magnetic) to the corner has been recorded. In addition, GPS coordinates have been
recorded using a Trimble GPS unit. Under canopy cover, the accuracy of the GPS corner
locations at that time was estimated at 1-3 m. It is anticipated that the location of soil sites
and corner markers will be accomplished using the GPS coordinates to find the general
location, and a metal detector to locate the corner stakes, particularly at Lye Brook. Witness
tree markings will aid in corner marker location and they should be maintained to ensure
their visibility over the sampling intervals.

2007 Soil sites and corner markers were found and flagged to facilitate visual contact on the
ground during sampling work. Small rock cairns were set up directly around the corner
markers for future use in locating the site. All sites are accessed on foot.
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Inventorying understory plant cover

2002

All herbaceous plants across the entire 50x50 m site were identified to species (where
possible) and listed. No abundance data was recorded.

2007

Using the list of herbaceous plants identified in 2002, a casual inventory of plants present
across each 50x50 m site was completed in the process of other inventory work.

2012

2017

The protocol was changed from a presence/absence by species at each site, to an
abundance measure (percent cover) at each of the 10 plots per site. A 5x5 m PVC square
was placed on the perimeter of each plot, then all plants whose stem originated in the
square were recorded by species and percent cover.

A 5x5 m PVC square was placed on the perimeter of each plot, then all plants whose stem
originated in the square were recorded by species and percent cover. In 2017, a 2.5x2.5 m
square is nested inside the 5x5m plot square to overlap the sampling quadrant. The crew
quantified abundance for the quadrant as well as for the containing plot.







Describing soils

2002

2007

Soils were described using general guidelines from the first edition of the Field Book for
Sampling and Describing Soils. Properties and features described include those listed below
for 2007.

Soils were described using NRCS procedures referenced in the Field Book for Describing and
Sampling Soils, version 2.0, September, 2002. The Soil Profile Description Form was
provided by Thom Villars, based on a form in the Field Book, page 2-75. The following soil
physical properties were described, and the numbers in parentheses refer to page numbers
in the Field Book referencing that property: Horizon Designation and lower Boundary (pgs 2-
2 to 2-6).; Depth of horizon (upper and lower) in centimeters; Matrix color, moist, Munsell
notation; Texture (pgs 2-



Labeling soil bags

2002 No standard
2007 No standard
2012 No standard
2017 In 2017, the group agreed to a standard for labeling the sample bags.

Genetic samples are labeled with site, plot, quadrant, year and horizon:

* i.e.LT-028NE-2017-Oa-3-10cm
Bulk samples are collected from one of 4 depths, and are labeled with site, plot, quadrant,
year and depth increment:

e LT-028NE-2017-0i/Oe

» LT-028NE-2017-Oa/A

* LT-028NE-2017-top10cmB

» LT-028NE-2017-60-70cm




Soil sampling (continued)

2012

The 2012 sampling included genetic horizon sampling and bulk depth increment sampling,
as performed in the 2007 sampling. 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,
trowel, or other hand tools and collected into small clear polyethylene sterile bags (e.g.
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Mercury soil sampling

2002

After the general soil sampling was completed, additional samples were collected for
mercury analysis using clean-sampling techniques to prevent contamination of the samples.
These included polyethylene sampling tools and storage vials (20-mL ‘scintillation’ vials with
plastic caps), and nitrile gloves worn by the sampler. Separate samples for THg were taken
from a fresh pit face. The uppermost sampleable humified soil horizon was taken, either an
Oa (H) or A horizon. The vials were frozen as soon as feasible after sampling and stored at -
18 C until processing for analysis.

2007

After the general soil sampling was completed, additional samples were collected for
mercury analysis using clean-sampling techniques to prevent contamination of the samples.
These included polyethylene sampling tools and storage vials (20-mL ‘scintillation’ vials with
plastic caps), and nitrile gloves worn by the sampler. Separate samples for THg were taken
from a fresh pit face. The uppermost sampleable humified soil horizon was taken, either an
Oa (H) or A horizon. The vials were frozen as soon as feasible after sampling and stored at -
18 C until processing for analysis.

2012

After the general soil sampling was completed, additional samples were collected for
mercury analysis using clean-sampling techniques to prevent contamination of the samples.
These included polyethylene sampling tools and storage vials (20-mL ‘scintillation’ vials with
plastic caps), and nitrile gloves worn by the sampler. Separate samples for THg were taken
from a fresh pit face. The uppermost sampleable humified soil horizon was taken, either an
Oa (H) or A horizon. The vials were frozen as soon as feasible after sampling and stored at -
18 C until processing for analysis.

2017

After the general soil sampling was completed, additional samples were collected for
mercury analysis using clean-sampling techniques to prevent contamination of the samples.
These included polyethylene sampling tools and storage vials (20-mL ‘scintillation’ vials with
plastic caps), and nitrile gloves worn by the sampler. Separate samples for THg were taken
from a fresh pit face. The uppermost sampleable humified soil horizon was taken, either an
Oa (H) or A horizon. The vials were frozen as soon as feasible after sampling and stored at -
18 C until processing for analysis.
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Refilling pits

2002

Once all the soil samples were collected, soil from the tarps was replaced into the pits, and
topped off with the original organic layer.

2007

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 remaining on the soil surface around the pit.

2012

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 remaining on the soil surface around the pit. At Mount Mansfield
sites, plastic coated magnets were left in soil pits to indicate their location for future site
visits (using a magnet detector). 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 remaining on the soil surface around the pit. At Mount Mansfield
sites, plastic coated magnets were left in soil pits to indicate their location for future site
visits (using a magnet detector). Magnets are 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.

Initial soil sample handling

2002

2007

Samples were air-dried on black plastic on lab benches out of direct sunlight at the
University of Vermont Plant and Soil Science Department building (Hills Building). After
drying, samples were stored in their original field bag (if viable). Subsequent processing
included sieving through a 2-mm polyethylene sieve and separating into four 8-ounce
containers using a riffler.

2012

Samples were air-dried on black plastic on lab benches out of direct sunlight at the
University of Vermont Plant and Soil Science Department building (Hills Building). After
drying, samples were stored in their original field bag (if viable). Subsequent processing
included sieving through a 2-mm polyethylene sieve and separating into four 8-ounce
containers using a riffler.

2017

Samples were air-dried on black plastic on lab benches out of direct sunlight at the
University of Vermont Plant and Soil Science Department building (Jeffords Building). After
drying, samples were stored in their original field bag (if viable). Subsequent processing
included sieving through a 2-mm polyethylene sieve and separating into four 8-ounce
containers using a riffler.
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The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the
basis of race, color, national origin, age, disability, and where applicable, sex, marital status, familial
status, parental status, religion, sexual orientation, genetic information, political beliefs, reprisal, or
because all or part of an individual’'s income is derived from any public assistance program. (Not all
prohibited bases apply to all programs.) Persons with disabilities who require alternative means for
communication of program information (Braille, large print, audiotape, etc.) should contact USDA’s
TARGET Center at 202-720-2600 (voice and TDD). To file a complaint of discrimination, write to USDA,
Director, Office of Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-
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