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History

The Materials Survey Project was formed in 1957 by the Vermont Department
of Highways with the assistance of the Federal Highway Administration. Its
prime objective was to compile an inventory of highway construction materials
in the State of Vermont. Originally, investigations for highway construction
materials were conducted only as the immediate situation required and only
limited areas were surveyed; thus, no over-all picture of material resources
was available. Highway contractors or resident engineers were required to
locate the materials for their respective projects and samples were tested by
the Materials Division. The additional cost of exploration for construction
materials was passed on to the State bringing about higher construction costs.
The Materials Survey Project was established to eliminate or minimize this factor
by enabling the State and the contractors to proceed with information on available
material resources and to project cost estimates. Knowledge of locations of

suitable material is an important factor in planning future highways.
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The sources of construction materials are located by this Project through
ground reconnaissance, study of maps and aerial photographs and geological and
physiographic interpretation. Maps, data sheets and work sheets for reporting
the findings of the Project are used to furnish information of particular use
to the contractor or construction man., For maximum benefit, the maps, data

sheets and this report should be studied together.

Enclosures

Included in this report are two surface-geology maps, one defining the
location of tests onm bedrock, the other defining the location of tests on
granular materials. These maps are based on l5-minute or 7-1/2-minute quad-
rangles of the United State; Geological Survey enlarged or reduced to 1:31250
or 1" = 2604'. Delineated on the Bedrock Map are the various rock formations
and types in the township. This information was obtained from: Vermont Geological
Survey Bulletins, Vermont State Geologist Reports, United States Geological Survey
Bedrock Maps, Centennial Geological Map of Vermont, the Surficial Geologic Map
of Vermont and other references.

The granular materials map shows areas covered by various types of glacial
deposits (outwash, moraines, kames, kame terraces, eskers, etc.) by which potential
sources of gravel and sand may be recognized. This information was obtained
primarily from a survey conducted by Professor D. P. Stewart of Miami University,
Oxford, Ohio, who mapped the glacial features of the State of Vermont during the
summer months from 1956 to 1966. Further information is obtained from the Soil
Survey (Reconnaissance) of Vermont (conducted by the Bureau of Chemistry and Soils
of the United States Department of Agriculture), Vermont Geological Survey Bulletins,
United States Geological Survey Quadrangles, aerial photographs and other sources,

On both maps, the areas tested are represented by Identification Numbers. The

number and location of tests taken in each area represented by an Identification
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Number is determined by the nature of the material or its topographic feature.
Also included in this report are data sheets for both the Bedrock and
Granular Materials Survey, which contain detailed information for each test
conducted by the Project as well as information obtained from an active card
file compiled and updated by the Engineering Geology Section of the Materials
Division over a period of years. Transfer of information from the cards to the
data sheets was made and the location of the deposits was plotted on the maps.
However, some cards in the file were not used because of incomplete or
unidentifiable information on the location of the deposit. Caution should be
exercised wherever this information appears incomplete.
Work sheets, containing more detailed information and a field sketch
of the area represented by the Identification Number, and laboratory reports

are on file in the Materials Division of the Vermont Department of Highways.
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LOCATION

Avery's Gore is in the northwest corner of Essex County in northeastern

Vermont. It is bounded on the north by Norton, on the northeast by Averill, on

the east and southeast by Lewis, on the south by Brighton, and on the west

by Warren Gore. (See County and Town Outline Map of Vermont on fellowing

Page). Avery's Gore is in the Northeastern Highlands physiographic sub-division

of the New England Upland, which is characterized by rugged, steep-sided

mountainous terrain. Elevations range from 3,330 feet atop Gorze Mountain

to 1,440 feet in the northwest cormer which borders Norton and Warren Gore;
there are 16 peaks with elevations of 2,300 feet or more.

Drainage to the southeastward is via Tim Carroll and Logger Brooks,
the Black and North Branches of the Nulhegan River and many unnamed streams;
west and northwestward drainage is via Sucker, Station, Davis, Number Five,
Number Six Brooks, and numerous unnamed streams.

Heavy woods cover Avery's Gore, and support large-scale logging

operations of the Brown €o,.
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SUBYEY GF MUK SOURCES

Procedure for Bock Suryey

The method employed by the projsst in & swrvey of possible sources of rock
for highway construckion 16 divided ints tus halw stages: office and field
investigations,

The office investigabion i6 conducted primarily during the winter months
and comprises the mapping and Aeackiption of tock types as indicated in the
Rany veferemce sources, a4 lndicated im the bibilography. These references differ
Comsiderably in dependability due £6 new developments and studies that have com-
tributed to the obselescence of & muiber of féports, Inm addition, the results
of samples taken by other individusis ar& snalyzed, and the location at which these
Samples were taken, is mapped when possible, As complete a correlation as possible
1s made of all the available informstion concsrning the geology of the area under

consideratcion.

The field investigation 1s begun by msking & cursory survey of the entire
town., The information obtained from this preliminsry survey, as well as that
assimilated in the office investigsation, 1s used to detsrmine the areas where
sampling will be concentrated. When & promising source hss been determined by
rock type, volume of material, accessibility, snd sdequate exposure and relief,
chip samples are taken with a hammer across the strike or trend of the rock, and
are submitted to the Materials Division for abrasion testing by the Deval Method
(AASHTO T-3) and the Los Angeles Method (AASHTO T~96), Samples taken by the chip
method are often within the weathered zone of the ocutcrop and consequently may
give a less satisfactory test result than fresh msterisl deeper in the rock
structure. When the rock is uniform, and the chip samples yield acceptable abrasion

test results, the material source is included in this report as being satiefactory,
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Discussion of Rock and Rock Somrces

The information on the Rack Materials Map (Plate II) is simplified.
(For a more detailed description of the respective rock formations, see the
summary included in this report). In the summary, it is apparent that
igneous rock of the undifferentiated granites of the New Hampshire Plutonic Series
comprises the lithology of the northern half of Avery's Gore, and complex
metamorphic rocks of the Gile Mountain Formation phyllite or schist comprise
the southern half of the gore. There were no samples taken because heavy forests
and much glacial drift cover any exposures, The most promising areas for
future rock exploration would be in the vicinity of Round and Gore Mountains,

but access is presently very primitive and rough.
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SURVEY OF SAND AND GRAVEL SOURCES

Procedure for Sand and Gravel Survey

The method employed by the project in a survey of possible sources of sand
and gravel for highway construction is divided into two main stéges: office and
field investigations.

The office investigation is conducted primarily during the winter months
and comprises the mapping of potentially productive areas from various references.
Of these references, the survey of glacial deposits mapped by Professor Stewart
pProves to be particularly helpful when used in conjunction with other references
such as soil-type maps, aerial photographs, and United States Geological Survey
Quadrangles. The last two are used in the recognition and location of physiographic
features indicating glacial deposits, and in the study of drainage patterns. The
locations of existing pits are mapped, as are the locations in which samples were
taken by other individuals.

The field investigation is begun by making a cursory survey of the entire
town. All pits, and any areas that show evidence of glacial or fluvial deposition
are noted, and later investigated by obtaining samples of materials from pit faces
and other exposed surfaces. Test holes in pit floors and extensions are dug with
a backhoe to a depth of approximately 11 feet to obtain samples which are sub-
mitted to the Materials Division where they ére tested for stone abrasion by the

AASHTO T-4 Methbd, and sieved for gradation.
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Discussion of Sand and Gravel Deposits
Results of this survey showed that no granular materials suitable for
high'ay and related construction purposes were deposited in Avery's Gore.
The lowest point in Avery's Gore lies about 100 feet above the

elevation of the granular features in Warren Gore.
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Summary of Rock Formations in Avery's Gore

’ Gile Mountain Formation: Gray quartz-muscovite phyllite or schist, interbedded

and intergradational with gray micaceous quartzite (graywacke northeast
of Nulhegan River), calcareous mica schist, and, locally quartzose and
micaceous crystalline limestone like that of the Waits River Formation.
The phyllite and schist commonly contain porphyroblasts of biotite,
garnet, staurolite, and locally kyanite, andalusite, or sillimanite.
Undifferentiated Granitic Rocks of the New Hampshire Plutonic Series: Mostly
granitic bodies emplaced during or slightly after the regional
metamorphism. Sillimanite and locally cordierite occur near many contacts

in northern part of state in small dikes and sills too narrow to show on

map,
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Glossary of Selected Geologic Terms

Andalusite: A variously colored orthorhombic aluminum silicate, AlZSiOS’
found in schistose rocks.

§Sﬂ£gg§: Solid, undisturbed rock in place at the surface or just beneath
surficial deposits.

Bedrock Control: Land features which show bedrock on, or close to, the
surface. It is used to describe part of the topography.

Eiggggg: A platy silicate commonly known as black mica.

Calcareous: Pertaining to, or containing from 10- to 50- percent calcium
carbonate (Ca CO3).

Cordierite: A blue silicate of mégnesium, aluminum, and iron.

Dike: A sheet-like igneous rock that fills a fissure in older rocks while still
in a molten state. It varies from less than an inch wide and a few yards
long, to thousands of feet in width and many miles in length. May

radiate in groups from a center, or occur singly and isolated from
other igneous bodies.

Drainage: The manner in which water of an area passes off by surface streams
and rivers, or by subsurface channels.

Drift: A deposite of earth, sand, gravel and boulders, carried by glaciers
(glacial drift), or by water flowing from glaciers (fluvioglacial
drift). Large areas of North America and Europe are drift-covered in
higher latitudes.

Graywacke: Dark-colored, hard sandstone consisting of angular grains of
quartz, feldspar, and rock fragments embedded in a fine, compact
matrix of micas, clay minerals, and chlorite.

Interbedded: Occurring between beds, or adjacent and parallel to, other beds
of a different nature.

Kyanite: A blue aluminum silicate occurring in thin-bladed crystals, or
crystalline aggregates.

Muscovite: An important member of the mica group, known also as white
mica, potash mica, or isinglass.

Outcrop: A part of a body of rock that appears, bare and exposed, at, or
just below the surface.

Phyllite: A fine-grained, foliated metamorphic rock intermediate and
gradational between the mica schists and slates. The foliation is
caused by large amounts of potash mica (Sericite) which gives the
rock its distinctive silvery appearance.

Porphyroblasts: Large crystals which have grown in place within the fine-
grained groundmass of a metamorphic rock. They have been formed by
heat, pressure, and infiltrating solutions occurring later than the

rocks in which they form,
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Schist: A crystalline metamorphic rock with a secondary foliation orx
lamination based on parallelism of platy or needle-like grains. The
name refers to the tendency to split along the foliation.

Sediments: All material deposited from water (streams, lakes or seas), wind,
or ice.

Sill: A tabular body of igneous rock which has been injected while molten
between layers or foliations of rock. Sills have relatively great
lateral extent as compared to thickness.

Sillimanite: A brown, grayish or pale green aluminum silicate, A128105.
forming in long, slender, and often fibrous crystals.

Staurolite: A brown to black, iron aluminum silicate, HFeAlg81,0, 3, occurring
in prismatic crystals, often twinned in the form of a cross.

Water Table: The upper surface of a zone of saturation, except where the
surface is formed by an impermeable body.

Weathered: Showing the effects of exposure to the atmosphere.
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Appendix 1

FARTIAL QFECIEEOATIONS FOR HIGHWAY CONSTRUCTION MATERIALS

Listed bodwy st partial specifications for Higlway Construction Materials as
they erply to thie sopnih #t date of publication. For a complete list of specifi-
t2tione ewe Standard Spesifications for Highyay and Bridge Construction, approved
323 adopted by the Verment Depapiment of Highways, Jenuary, 1972,

FIVISION 700 - MATBRIALS

JU3.03  sann BORHOW A CUSHION, Sand borrow shall consist of material reasonably
free from oii%, Tuam, elay, o wrganic matter. It shall be obtained from approved
Sywrzes and shell west the yequiyesents of the following table:

TABLE 703,03A - SAND BORROW AND CUSHION

Sieye Percentage by Weight Passing Square Mesh Sieves
Jesizuetion TOTAL SAMPLE SAND PORTION
by 100
t 90-100
¥ 70-100
o, & 60-100 100
o, 100 0- 30
Ko, 200 0- 12

/95,05 CRANULAR BORROW, Granular borrow shall be obtained from approved sources,
<onsisting of satisfactorily graded, free draining, hard, durable stome and coarse
s#84 ressonsbly free from loam, silt, clay, or organic material.

The Granular Borrow shall meet the requirements of the following table:

TABLE 703.05A - GRANULAR BORROW

Sieve Percentage by Weight Passing Square Mesh Sieves
Designation TOTAL SAMPLE SAND PORTION
86, 4 20~100 100
e, 2006 0- 15

The maximum eize stone particles of the Granular Borrow shall not exceed 2/3
@f the thickness of the layer being spread.

anky free from silt, loam, clay, or organic matter. It shall be obtained from approved
sources and shall meet the following requirements:

0405  GREVEL FOR SUB-BASE. Gravel for Sub-base shall consist of material reason-
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(con't.)

(a) Crading., The gravel shall meet the requirements of the following

. table:

TABLE 704.05A - GRAVEL FOR SUB-BASE

Sieve Percentage by Weight Passing Square Mesh Sieves
Designation TOTAL SAMPLE SAND PORTION
No. 4 20-60 100
No. 100 0- 18

The stone portion of the gravel shall be uniformly graded from coarse to
fine, and the maximum size stone particles shall not exceed 2/3 the thickness
of the layer being placed.

(b) Percent of Wear. The percent of wear of the gravel shall be not more
than 25 when tested in accordance with AASHTO T-4, or more than 40
when tested in accordance with AASHTO T-96.

704.06 CRUSHED STONE FOR SUB-BASE. Crushed stone for sub-base shall consist
of clean, hard, crushed stone, uniformly graded, reasonably free from dirt, deleterious
‘!. material, pieces which are structurally weak and shall meet the following requirements:

(a) Source. This material shall be obtained from approved sources and the
area from which this material is obtained shall be stripped and cleaned
before blasting.

(b) Grading. This material shall meet the requirements of the following
table:

TABLE 704.06A - CRUSHED STONE FOR SUB-BASE

Sieve Percentage by Weight Passing Square Mesh Sieves
Designation TOTAL SAMPLE
L ' 100
4" 90-100
1" 25- 50
No. 4 0- 15

(c) Percent of Wear. The percent of wear of the parent rock shall be not
more than 8 when tested in accordance with AASHTO T-3, or the crushed stone
a percent of wear of not more than 40 when tested in accordance with AASHTO
T-96 0
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(con't.)

) iy and Blongated Pleces. Not more than 30 percent, by veight, of
il wid slanpated pleces will be permitted.

th4% and elonpated pieces will be determined on the material coareer
than the No. 4 sieve.

d sources and shall

(8) Eiiigs. the filler shall be obtained from approve
Subsection 703.03.

“ret the reguirements as set up for Sand Cushion,

shall be obtained from approved

stone screening produced by
d durable particles,

\#) Leveliwg Material, The leveling material
evusree and mav be either crushed gravel or
the cruehing process. The material shall consist of har
tesernably free from silt, loam, clay or organic matter.

Thie material shall meet the requirements of the following table:

TABLE 704.06B - LEVELING MATERIAL

————

Percentage by Weight Passing Square Mesh Sieves

Sieve

bun{'uqisah TOTAL SAMPLE
EVR ‘ - 100
Ve 70-100
Ne. 10 0- 20
Ne. 200 0~ 10
104,07 CRUSHED GRAVEL POR BUB=BAGE., Crushed gravel for sub-base shall consist

of waterial veasonsbly free from gllt. ., loam, clay or organic matter., It shall be
obtained from approved sourees and shall meet the following requirements:

(a) Grading, The erushed gravel shall be uniformly graded from coarse to
fine and shall meet the requirements of the following table:

TABLE 704,07A = CRUBHED GRAVEL TOR BUR=RBARK

Sieve Percentage by Weight Pasaing Bquave Meesh Sieves
GRADING Designation TOTAL BAMPLIE RAND PORTION
COARSE 4" 100
Ko, 4 25= 50 100
Ne, 100 0e 20
No, 200 - Q= )2
2" 100
1! Gl=100

FINE No, 4 Y= 60 10
Yo, 16O 0
No, 200 A
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(b) Percent of Wear. The percent of wear of the parent gravel ghall be not
more than 20 when tested in accordance with AASHTO T-4, or the crushed

gravel a percent of wear of not more than 35 when tested in accordance
with AASHTO T-96.

(¢) Fractured Faces. At least 30 percent, by weight, of the stone content
shall have at least one fractured face.

Fractured faces will be determined on the material coarser than the
No. 4 sieve.

704.09 DENSE GRADED CRUSHED STONE FOR SUB-BASE. Dense graded crushed stone
for sub-base shall consist of clean, hard, crushed stone, uniformly graded, reason-
ably free from dirt, deleterious material and pieces which are structurally weak,
and shall meet the following requirements:

(a) Source. This material shall be obtained from approved sources and the
area from which this material is obtained shall be stripped and cleaned
before blasting.

(b) Grading. This material shall meet the requirements of the following
table:

TABLE 704.09A - DENSE GRADED CRUSHED STONE FOR SUB-BASE

Sieve Percentage by Weight Passing Square Mesh Sieves
Designation TOTAL SAMPLE
34 : 100
3" , 90-100
2" 75-100
h 50- 80
L 30- 60
No. 4 15- 40
No. 200 0- 10

(c) Percent of Wear. The percent of wear of the parent rock shall be not
more than 8 when tested in accordance with AASHTO T-3, or the crushed
stone a percent of wear of not more than 40 when tested in accordance
with AASHTO T-96.

(d) Thin and Elongated Pieces. Not more than 30 percent, by weight, of thin
or elongated pieces will be permitted.

Thin and elongated pieces will be determined on the material coarser
than the No. 4 sieve.

704,10 GRAVEL BACKFILL FOR SLOPE STABILIZATION. Gravel backfill for slope
stabilization shall be obtained from approved sources, consisting of satisfactorily

graded, free draining, hard, durable stone and coarse sand reasonably free from loam,
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silt, clay, and organic material.

The gravel backfill shall meet the requirements of the following table:

TABLE 704.10A - GRAVEL BACKFILL FOR SLOPE STABILIZATION

Sieve Percentage by Weight Passing Square Mesh Sieves
Designation TOTAL SAMPLE SAND PORTION
No. 4 20-50 100
No. 100 0~ 20
No. 200 0- 10

The stone portion of the gravel backfill shail be uniformly graded from coarse
to fine, and the maximum size stone particles shall not exceed 2/3 the thickness
of the layer being placed.

704.11 GRANULAR BACKFILL FOR STRUCTURES. Granular backfill for structures
shall be obtained from approved sources, consisting of satisfactorily graded, free
draining granular material reasonably free from loam, silt, clay, and organic
material.

The granular backfill shall meet the requirements of the following table:

TABLE 704.11A - GRANULAR BACKFILL FOR STRUCTURES

Sieve Percentage by Weight Passing Square Mesh Sieves
Designation TOTAL SAMPLE SAND PORTION
3" 100
23" 90-100
No. & 50-100 100
No. 100 0- 18
No. 200 0- 8
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