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Appendix E 

Soil Analytical Results (with SEM / EDX Results) 
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Spectrum Analytical, Inc.
11 Almgren Drive
Agawam, MA 01001

Attention: Nicole Leja
STS Job#: 1200
Billing Ref: Project# 10687 006 300, SA84809

Dear Nicole: October 20, 2008

Please find enclosed two (2) PLM digital photomicrographs, two (2) SEM digital
photomicrographs and two (2) EDX spectra from the submitted sample for coal/wood ash/coal flyash
identification by Polarized Light Microscopy (PLM) and Scanning Electron Microscopy/Energy Dispersive
X ray Spectrometry (SEM/EDX).

METHODS:

A portion of the sample was dried in a Blue MModel OV 18SA drying oven at 90 degrees C for 2
hours in a 3 inch aluminum weighing dish to remove any moisture. Numerous black grains, similar in
appearance to coal, wood ash or coal flyash were removed and separated with tweezers under the
examination of a Nikon stereomicroscope. A portion of the grains were mounted on double sided tape
on a ½ inch SEM stub. Another portion of the grains were ground into a fine powder with a mortar and
pestle, then an aliquot was deposited in index of refraction liquid (n=1.605 Cargille Series E High
Dispersion) on a glass slide for the PLM examination.

The SEM stub was coated with graphite from an Edwards Vacuum Evaporator to eliminate
charging in nonconductive samples. The samples were examined in an Amray 3300 FESEM (field
emission scanning electron microscope) with energy dispersive x ray spectroscopy (EDX) using a light
element detector to determine the elemental composition of the samples. Digital photomicrographs
were taken of the particles both by PLM and SEM/EDX in order to document the observations in this
report.

FINDINGS: SA84809 24

Please refer to the PLM and SEM photomicrographs as well as the EDX spectra. Two particle
types were identified in this sample.

The first particle type exhibits irregularly shaped opaque fibers that did not dissolve in the
aromatic oil. By SEM, these fibrous particles frequently show vessels and circular indents or chambers,
indicating the cellular structure of the wood. The elemental composition of wood ash may be diverse,
and usually depends upon what elements may have diffused into the wood from the surrounding
environment. These wood ash fibers showed a very strong carbon peak, a moderate amount of oxygen,
with minor levels of aluminum, silicon, sulfur, calcium, iron and zinc. Calcium peaks are usually due to
the presence of calcium carbonate that was derived from the decomposition of calcium oxalate crystals
in the bark.
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The second particle type appears as gray black irregular shaped opaque particles by PLM. The
texture was brittle when ground in the mortar and pestle. The grains do not dissolve in the index of
refraction oil. SEM examination exhibited smooth and curved surfaces which show parallel conchoidal
fracture lines. The chemical composition demonstrates a very strong carbon peak, with a low amount of
sulfur, and minor concentrations of oxygen, aluminum and silicon. These characteristics and elemental
ratios match anthracite coal.
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DISCUSSION:

The EDX data, texture and morphology of the two grain types as seen by the PLM and SEM were
consistent for a very light loading of wood ash, as well as a light amount of anthracite coal in sample
SA84809 24.

Should you have further questions, or need additional information, please contact me at any
time.

Sincerely,

Ernest T. Dobi, PhD.
Analytical Services Manager
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Aberjona River Widening Project #2
Winchester, Massachusetts

Pressley Associates ‐ January 15, 2010

Prepared for: AECOM, Westford, MA

Proposed Plant List (FEIR)
Upland and Parkway Plant Mix
Scientific Name Common Name Plant Type Mature Height Notes
Acer x freemanii 'Autumn Blaze' Autumn Blaze Maple Deciduous tree 40‐50'
Quercus bicolor Swamp White Oak Deciduous tree 50‐60'
Quercus palustris Pin Oak Deciduous tree 60‐70'
Quercus rubra Red Oak Deciduous tree 60‐75'
Tilia americana American Basswood Deciduous tree 60‐80'

Aronia arbutifolia Red Chokeberry Deciduous shrub 6‐10'
Hamamelis virginiana Common Witchhazel Deciduous shrub 15‐20'
Ilex verticillata Winterberry Deciduous shrub 6‐10'
Viburnum trilobum American Cranberrybush Deciduous shrub 8‐12'

Top of Slope Plant Mix
Scientific Name Common Name Plant Type Mature Height Notes
Acer rubrum Red Maple Deciduous tree 40‐60'
Amelanchier canadensis Shadblow Serviceberry Deciduous tree 8‐16'
Cornus mas Corneliancherry Dogwood  Deciduous tree 20‐25'
Halesia carolina Silverbell Deciduous tree 25‐35'
Nyssa sylvatica Black Tupelo Deciduous tree 30‐50'
Quercus coccinea Scarlet Oak Deciduous tree 70‐75'

Alnus rugosa Speckled Alder Deciduous shrub 15‐25'
Comptonia peregrina Sweetfern Deciduous shrub 2‐4'
Physocarpus opulifolius Eastern Ninebark Deciduous shrub 5‐8'
Rhododendron periclymenoides Pinxterbloom Azalea Deciduous shrub 4‐6'
Sambucus canadensis Common Elderberry Deciduous shrub 5‐12'
Symphoricarpus albus Snowberry Deciduous shrub 3‐6'
Vaccinium corymbosum Highbrush Blueberry Deciduous shrub 6‐12'
Viburnum dentatum  Arrowwood Viburnum  Deciduous shrub 6‐10'
X h hi i li i i Y ll D id h b 2 3'Xanthorhiza simplicissima Yellowroot Deciduous shrub 2‐3'

Aster novae‐angliae New England Aster Herbaceous perennial 3‐5' Installed as part of a seed mix
Carex pensylvanica Pennsylvania Sedge Sedge 6"‐12" Installed as part of a seed mix
Festuca rubra Red Fescue Grass 1‐2' Installed as part of a seed mix
Heliopsis helianthoides Ox Eye Sunflower Herbaceous perennial 2‐5' Installed as part of a seed mix
Schizachyrium scoparium Little Bluestem Grass 2‐3' Installed as part of a seed mix

Engineered Slope Plant Mix
Scientific Name Common Name Plant Type Mature Height Notes
Comptonia peregrina Sweetfern Deciduous shrub 2‐4'
Hypericum frondosum 'Sunburst' Sunburst St. Johnswort Deciduous shrub 2‐3'
Myrica gale Sweetgale Deciduous shrub 2‐4'
Parthenocissus quinquefolia Virginia Creeper Deciduous vine Up to 50' long
Rhus aromatica 'Gro‐low' Glow Low Fragrant Sumac Deciduous shrub 24‐30"
Vaccinium angustifolium  Lowbrush Blueberry Deciduous shrub 10‐12"
Vibernum acerifolium Mapleleaf Viburnum Deciduous shrub 2‐5'

Dryopteris marginalis Marginal Shield Fern Evergreen Fern 1‐2'
Dennstaedtia punctilobula Hay‐Scented Fern Deciduous Fern 12‐18"

Agrostis perennans Upland Bentgrass Grass 1‐3' Installed as part of a seed mix
Agrostis scabra Ticklegrass Grass 2‐5' Installed as part of a seed mix
Bouteloua gracilis Blue Grama Grass 12‐16" Installed as part of a seed mix
Elymus canadensis Canada Wild Rye Grass 2‐4' Installed as part of a seed mix
Festuca rubra Red Fescue Grass 1‐2' Installed as part of a seed mix
Lolium multiflorum Annual Ryegrass Grass 1‐3' Installed as part of a seed mix
Lolium perenne Perenial Ryegrass Grass 1‐3' Installed as part of a seed mix
Panicum virgatum Switch Grass Grass 2‐5' Installed as part of a seed mix
Rudbeckia hirta Black‐eyed Susan Herbaceous perennial 1‐3' Installed as part of a seed mix
Schizachyrium scoparium Little Bluestem Grass 2‐3' Installed as part of a seed mix
Sorghastrum nutans Indian Grass Grass 3‐6' Installed as part of a seed mix








