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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

prille 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 a nd
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 on bedrock, the other defining the location of tests on
granular aaterials.

These maps are based on 15-minute or 7-1/2-minute quad-

rangles of the United States Geological Survey enlarged or reduced to 1:31250

•

or l" • 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, Veraont State Geologist Reports, United States Geological Survey
Bedrock Kaps, 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 Vemont during the
sUDRer 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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NUlilber is determined by the nature of the material or its topographic feature.
Also included in this report are data sheets for both the Bedrock a nd
Granular Materials Survey, which contain detailed information for each teS t
conducted by the Project as well as information obtained from an active ca rd
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 th e

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 NUD1ber, and laboratory reports

•

•

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

The Town of Fayston is on the southwestern edge of Washington County
in west, central Vermont.

It is bounded on the north by Duxbury, ea st by

Waitsfield, south by Warren and Lincoln, and on the west by Buel' s Gore
and Huntington, (See County and Town Outline Map of Vermont on the following
pe.ge).
The town lies entirely within the Green Mountain physiographic subdivision of the New England Upland and has rugged, steeP-sided, mountainous
terrain. Elevations range from 3,700 feet on the northern slope of Mount
Ellen and Warren town line, to 695 feet in the northeast corner of town
where Sheperd Brook crosses the Waitsfield town line.

Principal drainage is east via Mill Brook in the southern section of
town, and east via Shepard Brook in the northern section of town.

Lockwood

and Slide Brooks flow northeast into Mill Brook, and French Brook flows
northeast into Deer Brook which flows northeast into Shepard Brook.

Numerous

unnamed streams flow northeast, southeast, and east into these brooks.

•
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SURVEY OF ROCK SOURCES

Procedure for Rock Survey
The method employed by the project in a survey of possible sources of rock
for highway construction is divided into two main stages:

office and field

investigations.
The office investigation is conducted primarily during the winter -,nths
and coaprisea the mapping and description of rock types as indicated in the
many reference sources, as indicated in the bibliography.

These references differ

considerably in dependability due to new developments and studies that have contributed to the obsolescence of a number of reports.

In addition, the results

of saples taken by other individuals are analyzed, and the location at which these
saaples were taken, is mapped when possible.

As

cmiplete a correlation as possible

is made of all the available information concerning the geology of the area under

consideration.
The field investigation is begun by making a cursory survey of the entire
town.

The information obtained from this preliminary survey, as well as that

assiailated in the office investigation, is used to detetmine the areas where
sampling will be concentrated.

When a promising source has been determined by

rock type, volwne of material, accessibility, and adequate exposure and relief,
chip samples are taken with a h81111ler 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· outcrop and consequently may
give a less satisfactory test result than fresh material 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 satisfactory.
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Discussion of Rock and Rock Sources
The info1'118tion on the Rock Materials Map (Plate II) is simplified.
(For a more detailed description of the respective rock formations, see the
swmmry included in this report).

The summary shOW's that complex metamorphic

rocks underlie Fayston.
The forma. tions mapped as underlying Fayston from west to east are:
The Underhill greenstone and amphibolite; the Underhill phyllite and schist;
the Mount Abraham schist; the Hazens Notch gneiss, quartzite, and schist; the
Hazens Notch greenstone; the Pinney Hollow schist; the Ultrama.fics serpentinite,
talc-carbonate rock, and steatite; and the Ottauquechee phyllite and quartzite.
Only the Ul trama.fics zone in Fayston was sampled.

The area at ~p Identi-

fica t ion No. 1 yielded rock with satisfactory abrasion test results for Item
704.06.

Elsewhere much of the bedrock was either inaccessible, heavily mantled

with glacial drift, or in close proximity to housing developments.

In the

southwest corner of town the establishment of two ski areas has resulted in
high real estate valuations, and property owners are unwilling to use their
land for uaterial sources.
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SURVEY OF SAND AND GRAVEL SOURCES

Procedure for Sand and Gravel Survey

The aetbod eaployed by the project in a survey of possible sources of sand
and gravel for highway construction is divided into two main stages:

office and

field investigations.
The office investigation is conducted primarily during the winter months
and ccaprises the mapping of potentially productive areas from various references.

Of these references, the survey of glacial deposits mapped by Professor Stewart
proves 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 frm 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 submitted to the Materials Division where they are tested for stone abrasion by the
AASHTO T-4 Method, and sieved for gradation.
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Discussion of Sand and Gravel Deposits
Results of this survey showed that although there are nine mapped kame
terraces in the Town of Fayston, only a limited a1110unt of material is
available.

Several mapped areas were not of kamj.c origin, and three producing

areas were previously unmapped as being granular.
The general consensus was that land in town was deemed more valuable
for real estate than mterial sources.

Many of the areas presently being used

are near depletion, and potential areas have buildings or developments on them.
Although there were some areas with acceptable material, it was the opinion of
this survey that stripping, sieving, or some access road work would be needed
to develop these reserves.

•

The most promising sources of Gravel for Subbase, Item 704.05, are listed
most favorable first:

Map Identification Nos. 6 and 3.

What other gravel

remains in town was owned by general contractors and not for sale.
Areas yielding Sand Borrow and Cushion, Item 703.0J, are as follows:
Map Identification Nos. 6, 7 and 2 (most favorable first) .

•
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S:wnma.ry of Rock Formations in the Town of Fayston
Hazens Notch Formation : Interbedded carbonaceous and noncarbonaceous quartzsericite-albite-chlorite schist; grades to quartzite and gneiss.
Hazens Notch Formation (Greenstone ): Chiefly albite-actinolite-chlorite-epidote
greenstone; locally hornblende-epidote-chlorite-albite amphibolite.
Ottauguechee Formation : Black carbonaceous phyllite or schist containing interbeds of massive quartzite coamonly criss-crossed by veins of white quartz;
quartzite is dark gray and ca rbonaceous light gray or white; also includes
light green quartz-sericiteMchlorite plzy-llite or schist and sericitic quartzite.
Schist contains abundant porphyroblasts of garnet and biotite from Ludlow south.

Pinney Hollow Formation: Pale green quartz-sericite (muscovite-paragonite)chlorite phyllite and schist with abundant magnetite, chloritoid phyllite and
schist,_quartz-sericite-albite-chlorite schist, and rare beds of carbonaceous
and schistose quartzite.
Ultranafic rocks:

•

Serpentinite, carbonate rock, talc-carbonate rock and steatite.

Underhill Formation: Silvery, gray-green quartz-sericite-albite-chlorite-biotite
schist containing abundant lenticular segregations of granular white quartz;
locally quartz-sericite-albite-chlorite phyllite; porphyroblasts of albite,
garnet, and nagneti te are common am locally very abundant in gneissic facies
in axial anticlines of the Green Mountain anticlinorium •
Underhill Formation (Greenstone): Varied composition including albite-chloriteepidote-calcite and sericite-ma.gnetite-chlorite~clinozoisite rocks.
Underhill Fornation (Mount Abraham Schist Member) : Light gray serici te
(muscovite-paragonite)-quartz-chloritoid rock with silvery sheen; porphyroblasts
of magnetite are common and porphyroblasts of chlorite, chloritoid, garnet, and
kyanite occur locally.
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GLOSSARY OF SELECTED GEOLOGIC TERM.S
Astinoli te : A greenish variety of amphibole
or IIBsses.

occurring in bladed cryS ta ls

Albi te: The light-colored sodium-end member of the continuous plagioclase
feldspar series which is f~und in alkali rocks
The name is often compounded
With the names of rocks containing the mineral~.
Amphibolite : A dark green to black metamorphic rock containing varying amounts
of the Silicate amphibole, and having a somewhat schistose structure.
Anticline: An elongate 'flold in which the sides or limbs slope downward away
from the crest. No size limits are implied but the term is not generally used
for small folds or wrinkles having dimensio~s of inches or a few feet.
Ant i clinorium ; A large composite fold consisting of a series of anticlines and
synclines which, taken as a group, have the general form of an arch or anticline.
The term applies only to relatively large features having a width of at least
several miles.
Bedding:

The arrangement of rock in layers, strata, or beds.

Biotite: A dark platy silicate mineral commonly known as black mica.
Calcite: A common rock... forming carbonate mineral having the chemical formula
caoo1 • Calcite is distinguished by its softness, perfect rhombohedral cleavage,
whit(l or pale color, vitreous luster and its ready effervescence in cold dilute
hydrochloric acid. The last named property serves to distinguish it from Dolomite
with which it is ordinarily confused.
Carbonaceous:

Containing carbon.

Carbonate Rocks: Rocks composed of the molecule C03 combined with calcium,
magnesium, etc. Includes limestones and dolomite.
Chlorite: A general term for a group of green hydrous silica tea of iron and
magnesium, with or without aluminum, which resemble the micas. Chlorites are
widely distributed and often occur as secondary minerals resulting from the
alteration of pyroxene, amphibole, biotite, garnet, or olivine.
Chloritoid : A brittle member of the mica group.
Clinozoisite: ~drous calcium aluminum silicate, Ga2 Al3 (Si04)3 (OH). It is a
mineral usually found in crystalline schists which have been derived by the metamorphism of a dark igneous rock containing calcic feldspar. It has a hardness
of 6 - 6-,:1/2; specific gravity of 3.25 - 3.37; color grayish white, green, pink;
luster vitreous and is transparent to '\iranslucent. Usually it bas a columnar
crystal habit.
Drainage: The manner by which water moves on or beneath the earth's surface in
streams, rivers, brooks and channels.
Epidote: A calcium aluminum iron silicate forming in rocks as usually pistachioor yellowish-green formless grains and masses.
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Facies: The aspect or appearance of a oass of earth material different in
one or more ways from the surrounding oaterial •
Ga:neJi: An important group of silicates having the general formula R3R2
(Si04)3, in which the radical RJ is calcium, oagnesium, ferrous iron, or
~nganese; and R2 is aluminum, ferric iron, or chromium. Garnets occur as
widespread accessory minerals in metamorphic rocks.
Gneiss: A foliated metamorphic rock with no specific composition implied,
but having layers that are mineralogically unlike and consisting of particles
visible to the eye. Usually gneiss displays an alternation of granular minerals
and schistose minerals, with the rock tending to split along the schistose ba nd8 ·
Gneissic:

Of or pertaining to gneiss.

Greenstone: A field name for rocks that have been so metamorphosed or otherwise
so altered that they have assumed a distinctive color owing to the presence of
chlori te, epidote, or actinoli te. Greens tone is usually derived from dark igneous
rocks, such as diorite, diabase, or basalt. Normally tough and hard it forms good
to excellent aggregate. The term is useful when no accurate field determination
of composition or origin is possible.
Hornblende: A black, brown, or dark green amphibole which commonly occurs in
prismatic masses in both metamorphic and igneous rocks.

•

Kame Terrace: Stratified sands and gravels deposited by water flowing between a
glacier and an adjacent valley wall •
Relating to stratified drift deposited by streams f.lowing in or on the
ice at the sides or terminus of a glacier.

Kamic:

K_yanite: A blue, thin-bladed aluminum silicate occurring in metamorphic rocks
as crystals or crystalline aggregates.
Lenticular: The shape of a rock mass or granular material that thins out in all
directions from the center.

Magnetite: Iron ferra te, FeJ04. It is a very common and widely distributed

accessory mineral in rocks of all classes. It is distinguished chiefly by its
strong magnetism, black color and streak, and 5.5 - 6.5 hardness.

Metamorphic: Rocks that owe their distinctive characteristics to the transformation of pre-existing rocks, either through intense heat, pressure or both.
Muscovite: An important member of the mica group, also known as white mica,
potash mica, or isiglass.
Paragonite: A mica NaAl3Si3010 (OH)2 corresponding to muscovite but with sodium
instead of potassium.
f!l.yllite: 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.
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.lhvsiographic:
Physiography:

Of, relating to, or employing the methods of physiography·
Physical geography.

Porphyroblasts· large crystals which have formed in place within the finegrained gro1.m.d~ss of a metamorphic rock; they have been formed by the action
of heat, pressure, and infiltrating solutions occurring later than the rocks
in which they form.
~ : Anhydrous crystalline silica, s102 • It is the most coumon mineral;
has a hardness of 7, specific gravity of 2.65, color from colorless to white
or variously colored depending on impurities, luster vitreous or greasy,
fracture conchoidal, crystals hexagonal or amorphous grains.
Quartzite: A firm, compact rock composed of quartz grains so firmly bonded
that fracture occurs across instead of around, the grains. It is the metamorphic
equivalent of sandstone.
~ : The difference in elevation between the sllllmits and lowlands of a
particular region.
~ : A crystalline metamorphic rock with a secondary foliation or lamination
based on parallelism of platy or needle-like grains. The name refers to the
tendency of the rock to split along the foliation.

•

Schistose:

Of, or pertaining to, schist •

Sericite: A mineral very similar to muscovite mica, occurring as smll flakes
and scales wp.ich often give metamorphic rocks a pearly luster on smooth surfaces.
Serpentini te: A metamorphic rock consisting primarily of the mineral serpentine,
derived mainly from the alternation of igneous rocks containing olivine or other
mgnesium-rich minerals. The process whereby these minerals are changed to
serpentine is known as serpentinization.
Steatite: Also known as soapstone. It is essentially an impure and mssive
to schistose talc and may grade into talc schists. Its distinguishing characteristics are its softness (it can be cut with a knife), and its greasy or
oily feel.
~ : A hydrous DBgnesium silicate mineral, H2Mg3 ( Si03) I+• which usually occurs
in soft, foliated or compact, massive aggregates or in fibrous mases. It is
usually white, gray, or pale green, and it has a characteristic soapy or
greasy feel.
Talcose:

Of, or pertaining, to, talc.

Ultrabasic: Pertaining to igneous rocks that have a low percentage. of silica
(less than 45 percent), virtually no quartz and feldspar, and corresponding
high percentage of iron, magnesium, and calcium. Rocks included are peridotites,
limburgites, pyroxenites, and mgnetites.
Weathered:

Showing the effects of exposure to the atmosphere.
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PARTIAL SPECIFICATIONS FOR HIGHWAY CONSTRUCTION MATERIALS
List ed below are partial specifications for Highway Construction Materials as
th ey apply to this report at date of publication. For a complete list of specifications see Standard Specifications for Highway and Bridge Construction, approved
aod adopted by the Vermont Department of Highways, January, 1972.
DIVISION 700 - MATERIALS
703.03 SAND BORROW AND CUSHION. Sand borrow shall consist of 111Bterial reasonably
free from silt, loam, clay, or organic matter. It shall be obtained from approved
sources and shall meet the requirements of the following table:
TABLE 703.03A - SAND BORROW AND CUSHION
Sieve
Designation

Percentage by Weight Passing Square Mesh Sieves
TOTAL SAMPLE
SAND PORTION

2"

100
9~100

No. 4
No. 100
No. 200

6~100

l½"
½"

7~100

100

30

12

703.05 GRANULAR BORROW. Granular borrow shall be obtained from approved sources,
consisting of satisfactorily graded, free draining, hard, durable stone and coarse
sand reasonably 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
Designation
No. 4
No. 200

Percentage by Weight Passing Square Mesh Sieves
TOTAL SAMPLE
SAND PORTION
20-100
100
0- 15

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

704.05 GRAVEL FOR SUB-BASE. Gravel for Sub-base shall consist of material reasonably free from silt, loam, clay, or organic matter. It shall be obtained from approved
sources and shall meet the following requirements:

Al'i>«=&ILI..I.A .I.

(con't.)

(a)

Grading.
tablez

The gravel shall meet the requirement• of the follawing

TABLE 704.05A - GRAVEL FOR SUB-BASE
Sieve
Designation
No. 4
No, 100
No, 200

Percentage by Weight Passing Square Mesh Sieves
SAND PORTION
TOTAL SAMPLE
100
20-60
0- 18

o-

8

The stone portion of the gravel shall be uniformly graded from coarse to
fine, and the maximum size atone 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 teated 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 atone, uniformly graded, reasonably free from dirt, deleterious
aaterial, 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,
table:

This material shall meet the requirements of the following

TABLE 704,06A - CRUSHED STONE FOR SUB-BASE
Sieve
Designation

!+½"
4"

lls"

No. 4

0- 15

(c)

•

Percentage by Weight Passing Square Mesh Sieves
TOTAL SAMPLE
100
90-100
25- 50

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,

Appendix I
(con't.)

•

(d)

Thin and Elongated Pieces. Not more than 30 percent, by weight, of
thin and elongated pieces will be permitted.
Thin and elongated pieces will be determined on the material coarser
than the No. 4 sieve.

(e)

Filler. The filler shall be obtained from approved sources and shall
meet the requirements as set up for Sand Cushion, Subsection 703.03.

(f)

Leveling Material. The leveling material shall be obtained from approved
sources and may be either crushed gravel or stone screening produced by
the crushing process. The material shall consist of hard durable particles,
reasonably free from silt, loam, clay or organic matter.
This material shall meet the requirements of the following table:
TABLE 704.06B - LEVELING MATERIAL
Percentage by Weight Passing Square Mesh Sieves
TOTAL SAMPLE

Sieve
Designation

100

3/4"
1/2"
No. 4
No. 100
No. 200

70-100

50- 90
0- 20
0- 10

704.07 CRUSHED GRAVEL FOR SUB-BASE. Crushed gravel for sub-base shall consist
of material reasonably free from silt, loam, clay or organic matter. It shall be
obtained from approved sources and shall meet the following requirements:
(a)

Grading. The crushed gravel shall be uniformly graded from coarse to
fine and shall meet the requirements of the following table:
TABLE 704.07A - CRUSHED GRAVEL FOR SUB-BASE

GRADING
COARSE

FINE

Sieve
Designation

Percentage by Weight Passing Square Mesh Sieves
SAND PORTION
TOTAL SAMPLE

4"
No. 4
No. 100
No. 200

100
25- 50

2"
1½"
No. 4
No. 100
No. 200

100
90-100
30- 60

100
0- 20
0- 12

100
0- 20
0- 12

Appena1.x
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(b)

~rcent of Wear. The percent of wear of the parent gravel shall 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.

(c)

!,ractured 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, reasonably free from dirt, deleterious material and pieces which are structurally weak,
and shall aeet 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.
table:

This material shall meet the requirements of the following

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

JJs''

3"
2"
l"

½"

No. 4
No. 200

Percentage by Weight Passing Square Mesh Sieves
TOTAL SAMPLE
100
90-100
75-100
50- 80
30- 60
15- 40
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,

Appendix I
(con't . )

9

silt• clay• and organic aaterial.
The gravel bactf Ul shall aeet the requir•enta of the following table:

TABLE 704.lOA - GRAVEL IACUILL POil SLOPE STABILIZATION
Sieve
Deaipation
No. 4

Percentage by Weight Pauing Square Mesh Sieve•
TOTAL SAMPLE

·. SAND POllTION

ao.

100
No. 200

0- 20
0- 10

· The atone portion of the gravel backfill shall .be uniforaly graded fra1 .coarse
to fine. aQd the aaxiam size atone particle• aball not exceed 2/3 the thickness
o,f the layer being placed.
·

704.11 GRANULAll BAaFILL POil STllUCTURES. Granular backfill for ·atructurea
•ball be obtained frca approved source•, consisting of satisfactorily g\"aded, free
draining granular aaterial reasonably free frca lo•• silt, clay, and organic .
aaterial.
·
The granular backfill shall meet the requirements of the following table:

•

TABLE 704. llA - GRANULAR BACUILL POR STllUCTURES
Sieve
Deaipation
3

21s''

Ro. 4
No. 100
No. 200

•

Percentage by Weight Paaaing Square Mesh Sievea
TOTAL SAMPLE
100
90-100
S0-100

.SAND PORTION

100
00-

18
8

•

2

• .

1

Fie ld
Ident.T est
No.
No.
1
1

Map

1976

1-12

0-1

Yes

,,

100

2"
79

'D...,,.,.

no

90

79

77

65

69 fJJ

1-1/ 2" 1/2" 114

'i'.

•

TABLE I

26

14

----

}ranula Owner: Gregory Viens.
Borrow Area is northern section of
(Sand) large, sprawling, pit 0.23
mile northeast of State Aid
Highway No. 1, 0.39 mile
west of its junction with
Town Highway No. 6. The pit
has low (4 1 -8 1 ) faces in
southern end, with standing
water and topsoil piles on
the floor. Material extends
270' to property line in woods
north and northeast of pit.

Abrasion Passes
AASHTO
VHD
Remarks
11100 #20( T-4-35
Soec.
8
24
20.1% Pranula io Owner: Ward Lumber Company.
13o~row Representative : Leo Laferriere.
Grevel) Area is smll pit north of Town
Highway No. 31, 200' east of its
junction with Town Highway No.5.
Major extension is northeast
into high wooded knoll; however,
a camp and lot are on the northwest edge approximtely 300 1
from face. Minor extension is
in small wooded knoll south of
pit. Access roe.d was in very
poor repair.
Test No. 1 was in northern
face of smll pit. Ml.terial
was: 0' -1.5 11 overburden; 1.5 1 4.5', gravel and sandy gravel;
4.5 1 -8 1 , sand with some silt
traces. Bottoms in sand.

Sieve Analysis

FAYSTON GRANULAR DATA SHEET NO. 1

y ear
Depth of OverExistField Sample !burden ing
Tested _(Ft}
(Ft)
Pit
1976
1.5-8
0-1.5
Yes

liD 404 C ?.-77

Ci77
FAYSTON GRANULAR DATA SHEET NO. 2

•

3

78 I 72 I 27 111

83

0-0.5 I Yes

1976 I o.5-6

1

94

b.ool 100 I 100 I 96 1 27 I 6

0-0.5 I Yes

1976 I o.5-5

2

•

OWner says he backhoed extension and granular material
keeps getting shallower until
it runs out. Small brooks
border the east and western
edges.
Test No. 1 was in northeast
face of upper level of pit.
Miterial was: 0'-1', overburden;
l'-3', gravel; 3'-4', sand;
4'-5', gravel; 5'-6.5', silt;
6.5'-7', orange gravel layer;
7 1 -12 1 , silt and clayey silt
(moist). Bottoms in wet
clayey silt.

Remarks

TABLE I

Granuli r OWner: Gregory Viens.
Borrow Area is southern section of
(Sand) large sprawling pit, 0.07
mile north of State Aid Hi ghway No . 1, 0.39 mile west of
its junction with Town Highway
No. 6. Pit floor was wet and
spongy and had some boulder
piles; faces were low (5 1 -8 1 ) ,
and irregularly shaped. . Major
extension would be north into

Sand I Test No. 2 was in southeast
face of lower pit level.
Material was: 0 1 -0.5', overburden; 0.5'-5', sand.
Bottoms on floor and gravel
layer.

Map
\Fie ld\Year \Depth of FOver- J .Exist- 1.
Sieve Analysis
Abrasi.onl Pass.es
Ident. Test Field Sample
urden ing
~---"""-+-l:aJiiJ:LlW-¥;.._...,,....--,,....,,..,~ AASHTO
VHD
No.
No.
Tested _(_F_!)__ ____ (tt)
p_it_ ___ 2'
1120 T-4-35 _ _S_pec ,

HD 404

4

7

5

5

85 I 77 I 70 I 20

77 I 66 I 56 I 17

97 I 85 I72 I 15

100

81

100

1-7 .5 I Yes

0-0.5 I Yes

0-0.5 I Yes

0-1

1976 I o.5-7

1976 I o.5-5

3

1

-- -Si~e Analysis
•
2"
6100 #20

1976

Existing
Pit

owner's garden, and extending
to Map Identification No. 2.
There was a small triangular
area extending easterly to
small stream, and house trailers to the west.
Test No. 1 was in the eastern
face of eastern edge of pit.
.Material was: 0'-0.5', overburden; 0.5'-2', sandy gravel;
2 1 -6 1 , sand and fine sand with
silt traces. Bottoms in fine
sand or silt.

Remarks

•

TABLE I

14.0%

Area is nearly depleted,
shallow, 145' x 145', pit

I Sand I Owner: Gregory Viens.

24.6% !Gravel I Test No. 3 was in the northeast face of western end of pit.
Material was: 0'-0.5 1 , overburden; 0.5'-3.5', pebbly
sand or fine gravel with silt
traces; 3.5'-7', fine to coarse
gravel. Bottoms in coarse
gravel on wet spongy floor.
Owner says clay is close to
surface.

branula, Test No. 2 was in northwest
Borrow face of pit, eastern end.
(Sand) Material was: 0'-1', overburden;
l'-4.5', sandy gravel; 4.5'7.5', sand. Bottoms in silt.

Abrasion! Passes
AASHT0
VHD
T-4-35
5_pec.

FAYSTON GRANULAR DATA SHEET NO. 3

2

Map
Fl.eia----:" iea-r
Depth of Over!dent. Test Field Sample
urden
No.
No.
Tested
Ft
Ft

}

HD 404 C ?.-77

• .

1976

1- 4

Yes

1

0-1

5

Map

•

--

100 00

100

100

8

1-1 / 2" 1/ 2" 114

2"

24

UlOO 11201 T- 4-35

Sand

Soec.

VHD

Abr a s ion Pass e•

AASHTO

n---'--

'f'.

Sieve Analysis

FAYSTON GRANULAR DATA SHEET NO . 4
Existing
Pit

1,11

Fie ld Year
Depth of OverI dent. Test Field Sample lburden
(Ft)
No . Tested ( Ft)
No.

HD 404 C

Owner : Edmund L. Boyce •
Formerly : Guy Boyce,
Area i s long , narrow, irregularly shaped, shallow (2' 4' face) , nearly depleted
pit with downward sloping
wooded extension . Pit is
0,03 mile south of Town Highway No. 4, 0 .36 mile west of
its junction with Town Hilbway No . 15.
Ma teria 1 was
not for sale; however , the
land was.
Teet No . 1 was taken in the
northwest face of pit .

0.09 mile south of state
Aid No . 1, 0 .J9 mile west of
its intersection with Town
Highway No . 6 . Pit has a
spring box in eastern face,
with Junk and trees on most
faces . Owner's main use of
area is to store his construetion equi pment. He estimated
500 cubic yards of material
are left (2 June 76) .
Test No . 1 was in northeastern
face of pit. Material was:
0 1 -0 . 5 1 , overburden; 0 .5' J.5' , gravel; J.5'-4', s ilt;
4' - 5', sand; bottom, sand and
fine sand . Owner says silt
is Just below pit floor .

Remarks

TABLE I

,

C,77

6

1

I

1969

6-22
0-1.5

Field Year
Map
Depth of OverIdent. Test Field Sample
burden
No. Tested (Ft)
(Ft)
No.

HD 404

ing
Pit

Yes

Exist-

73 ='>4.2

~.s
82.5

1-1/ 2" 112" f/4

n~-- --

2"

'l'

7

-

1

34. 7%

M!.terial was: 0 1 -1 1 , overburden; l'-2', gravel; 2'4 1 , sand. Bottoms in silt.

Remarks

•

TABLE I

1ranula Owner: Frank Wint.
Borrow Formerly: Carl Long.
(Gravel Area is large multi-faced
pit bordering the WaitsfieldFayston Town Li ne. Faces on
northern end are somewhat
overgrown with small trees,
while faces on southern end
are milti-leveled with
strippings and some screenings
on them. Pit is 0.02 mile
south of Fayston primitive
Town Highway No. 21, southwest of its connection with
Waitsfield Town Highway No. 14.
Carl Long has three years
left on a five-year ".MaterialRights" lease as of 4 June 76.
The ridge extension is slowly
being logged off, and several
towns screen material for
winter sand.
Test No. 1 was on middle and
lower west face of pit (1969).
M!.terial was: 0 1 -1.5', overburden; 1.5 1 -6 1 , inaccessible
(Not Sampled); 61 -22', interbedded fine gravel, pebbly
sand, and gravelly sand with
some boulders and cobbles.
Bottoms in gravel and sand.

Abrasion Passes
VHD
AASHTO
Snee .
#100 #20( T-4-35

Sieve Analysis

FAYSTON GRANULAR DATA SHEET NO. 5

e

t

~al

Yes

Yes

Yes

1.5-19 0-1.5

-----

0-15

15-22

1969

1976

1976

3

4A

4B

93

95

856

Yes

---

0-8

1969

2

2"

'l>~oo•--

88

92

75.6

79.9

74

79

64

(iJ

62

54

64 51,. '

1-1/ 2" l/ 2" 114

'l'

Sieve Analysis

9

2

2

0.5

6

8

1

8

Remarks

TABLE I

I

Gravel Test No. 3 was on the north(Gradirl,€ west face of pit (1969). Mat~uire ~erial was: 0'-1.5', overburden;
ments
l.5'-13', fine gravel and
only)
stoney sand with some cobbles;
13'-19 1 , pebbly sand. Bottoms
in pebbly ·sand.
(NOTE: #270 sieve was used
and not #200.)
28,0% ,ranula Test No. 4A was in the north!Borrow west face of southern pit lobe.
(Sand) Materi al was: 0 1 -15 1 , intermixed layers of sandy gravel,
gravelly sand, and sand.
Bottoms in Test No. 4B.
28.0% I ranulai Test No. 4B was below Test
Borrow No . 4A. Material was: 15' (Gravel) 22', sandy gravel and gravelly
sand layers. Bottoms in
gray, compact, silt-clay.

---

(NOTE: #270 sieve was
used and not #200,)
27.2% l:lranula Test No . 2 was in southern
Borrow floor of pit (1969). Material
Gravel) was: 0 1 -8 1 , beds of sand,
pebbly sand and sandy gravel;
8'-9', silty clay (not sampled).
Bottoms on boulder with water
trickling in hole.
(NOTE: #270 sieve was used
and not #200,)

Abrasion Passes
VHD
AASHTO
Snee.
DlOO #201 T-4-35

FAYSTON GRANULAR DATA SHEET NO. 6

Field Year
ExistMap
Depth of OverIdent. Test Field Sample /burden ing
No, Tested (Ft )
(Ft)
No,
Pit

HD 404 C.-77

t77

7

0-6

1976

1

1 . 5-14

1976

6

18-29

1976

5B

Yes

Yes

---

Yes

0-1.5

---

.

100

100

100 82

"1>~--·--

---

•

TABLE I

16

6

--

Sand

I

Owner: Frank Wint.
Formerly: Carl Long .
Area is 80 1 x 200 1 , ovalshaped pit with wooded,
elongated knoll extending
to the west. A smll portion
of the extension has been
stripped and a layer of
gravel removed. Access is
through Map Identification No .
6, 0.25 mile southwest of
primiti ve Town Highway No. 21,
southwest of its connection
with Waitsfield Town Highway
No. 14. There is a small

Abrasion Passes
Remarks
VHD
AASHTO
Snee .
2" 1-1/ 2" 1/ 2" /1 4 #100 #20( T-4-35
16
76
62 50
7
BJ
J0.4% branula ~ Test Ho. 5A was in the
Borrow northwest face of pit, 150'
~Gravel) west of Test No. 4. Mater i al
was: 0 1 -0.5', overburden;
0.5'-18 1 , intermixed layers
of sand, pebbly sand, gravel
and sandy gravel. Bottoms
in Test No. 5B.
Test No . 5B was below Test
Sand
100 100
78 6J
lJ
4
No. 5A. Material was: 18'29', sand, pebbly sand, and
gravel. Bottoms in sloughed
material.
8
2
100
81 67
27.7% l}ranula Test No. 6 was i n the upper
92
IBorrow western face of pit. Material
@}ravel) was: 0'-1.5', overburden; 1.5'14', sandy gravel. Bottoms
in sloughed material.
Sieve Analysis

FAYSTON GRANULAR DATA SHEET NO. 7

Fielc :Year
Map
Depth of OverExistIdent • Test Field Sample /burden ing
No. Tested (Ft )
(Ft)
No.
Pit
1976 0.5-18
Yes
5A
0-0.5

HD 404 C

8

"

84

84

0-1.5 I Yes

I 1.5-6

1976

1

66 152 I 19 I 10

·-

Identification Nos. 6 and 7.
Test No. 1 was in the northwest face of pit. Material
was: 0 1 -5 1 , sand; 5'-6',
hard-packed silt-clay with
some stones. Bottoms in
hard-packed silt-clay.
I Test No. 2 was from narrow
excavation in sidehill,
northwest of, and below
pit. Material was: 0' 0.5', overburden; 0.5'5 , 5', pebb'.cy sand and sand;
5.5 1 -6 1 , silt-clay; bottoms
in silt-clay.

brook flowing southeast

between ridges at Map

Remarks

TABLE I

23. 3% 4ranula~ Owner: Howard Munn.
Borrow Formerly: Richardson Brothers .
Grave~ Area is multi-leveled, multifaced pit with strippi~s and
overburden piles spread
throughout. Several springs
trickle from faces to some
standing water on floors.
Ma.in extension is wooded and
to the northeast; a small
stream borders the southeast
edge of pit.
Owner says he would not sell
material to anyone except
private contractors and someday will smooth over pit for
housing development on his 13
acres.

Sand

9

85 172 I 20

100

il00I

0-0,5 I Yes

I o.5-6

Spec ,

Abrasion l Passes

VHD

Sieve Analysis

-=--,-,--.....,.~~.,.y..Llllr-...----~ AASHTO
2"
#100 #20 T-4-35

1976

Existing
Pit

FAYSTON GRANULAR DATA SHEET NO, 8

2

Map
\Fl.elo.i\Year \Depth of rOverIdent. Test Field Sample
urde.n
Ne,.
No.
Tested ( Ft)
( Ft)

HD 404 C ,77

11

1

9

..

t

96

91

Yes

Yes

0-1

0-1.5

1-18

1.5-25

1976

1976

3

1

oo

Yes

0-1.5

1.5-7

f

2"

1976

Existing
Pit

n---•--

56

52

67

85

49

74

68

90

87

1-1/ 2" l/ 2" 114

o/

12

11

31

5

5

20

VHD

Remarks

TABLE I

I.

25.9% tlranula Owner: Howard Munn.
Borrow Formerzy: Richardson Brothers.
Gravel) Area is near:cy depleted,
multi-faced pit with strippings,
junk, and trees on faces and
floor. Pit is bounded by
small stream on north and
northeastern edges, and all
extensions are wooded. Most
of material has been bulldozed
out of the northeast extension.
The property line sepe.rates

---

Test No. 1 was in northeast
face of upper pit. Material
was: 0 1 -1.5 1 , overburden;
1.5'-3', gravel; 3 1 -6 1 , silty
sandy gravel with angular
stones. Bottoms in stoney
silt.
Test No. 2 was in northeast
24.0%
face of upper western pit.
Material was: 0 1 -1.5', overburden; 1.5'-7', gravel
which runs to silty gravel
at bottom. Bottoms in
sloughed material.
Test No. 3 was in northern
l}ranula
33.8%
Borrow face of lower pit. Material
Gravel) was: 0 1 -1 1 , overburden; 1 1 18 1 , layers of gravel and
coarse grave 1. Bottoms in
sloughed material.

Snee .

Abrasion Passes

AASHTO
1100 #20( T-4-35

Sieve Analysis

FAYSTON GRANULAR DATA SHEET NO. 9

2

Field Year
Map
Depth of OverIdent. Test Field Sample lburden
No. Tested (Ft )
(Ft)
No.

HD 404 C

11

10

..

l

1976

----

2-15

...;,,

__ ____

0-2

Yes

100

r- .....

100

78

61

16

10

-

Sand

Snee .

VHD

Abrasion Passes

AASHTO
11100 #20( T-4-35

---- -- ----

1-1/ 2" l/ 2" f/4

- --- NO SAMPLES TAJ IEN ----

2"

If n-..,a

Sieve Analysis

FAYSTON GRANULAR DATA SHEET NO. 10

Field :Year
ExistMap
Depth of Over!dent. Test Field Sample lburden ing
(Ft)
No. Tested (Ft)
Pit
No.

HD 404 C.,2.-77

Owner: Allen W. Clark Jr.
Formerly: Richardson Brothers .
Area is southwestern end of

Owner: Mad River Corp.
Representative: Ken Quackenbush.
Formerly: Richardston Brothers.
Area is 70' x 135', depleted
pit, and owner is presently
using it to dump junk and
stumps. Property lines
surround north, east, and
west faces. The O.10 mile
access road northeast of VT 17
needs repe.irs. Owner definitely
would not sell any material .

pit from Moriarty property
on eastern boundary.
Pit is 0.17 mile east of
Vermont Route 17, 0 •89
mile northwest of its Junetion with State Aid Highway
No. 2.
Test No. 1 was in eastern
face of pit. Material was:
0 1 -1.5', overburden; 1 . 5'15', pebbly sand to gravel;
15'-25', gravel to coarse
gravel. Bottoms in sloughed
material with clay in floor.
Although the Moriarty property
was not sketched or sampled,
Test No . 1 gives an indication
of the nature of its ma teria 1.

Remarks

TABLE I

}

2"

1-1/ 2" l/ 2'' 114

Sieve
Analysis
o/ p,, __ , __

Abrasion Passes
AASHTO VHD
Snee.
/1100 #20( T-4-35

FAYSTON GRANULAR DATA SHEET NO, 11

Field Year Depth of Over- ExistMap
Ident. Test Field Sample !burden ing
No. Tested (Ft )
<Ft) Pit
No.

HD 404 C _'1.-77

large pit with O.16 mile
access road northeast of VT
17, 0.68 mile northwest of
its junction with State Aid
Highway No. 2. Southern
face is covered with stumps
and junk, Major extension is
wooded and to the east, however owner says he will keep
uaterial for hie construction
business. Property lines take
shape of a trapezoid,
Test No. 1 ~sin eastern-most
face of pit, Material was:
0'-2', overburden; 2 1 -8 1 ,
sand; 8 1 -15', gravel. Bottoms
in sloughed material.

Remarks

TABLE I

)

TABLE I
SUPPLEMENT

FAYSTON PROPERTY OWNERS - GRANUIAR

Map Identification No.
5

Boyce, Edmund L.
Clark, Allen W., Jr.

11

Mad River Corporation

10

Munn, Howard

8, 9

Viens, Gregory

2, 3, 4
1

Ward Lumber Company
Wint, Frank

....

... ... ... ... .

6, 7

-

1

1-B

1-A

Field
Ident. Test
No.
No.

TABLE II

404A 2C 2/77

1976

1976

Year
Field
Tested
Yes

Yes

Serpentinite

Existing
Ouar r v

Serpentinite

Rock
Tvne

Chip

Chip

Remarks

,a

2.5%

Owner: J-M Company.
Area is 50' X 200 ' qual'l"Y last used in 1944, with
numerous large blocks on the floor. It still has
some renmants of a· mining operation. 1.25 mile a ccess
road winds through meadow and woods west of Vermont
Route 100, only a few feet northeast of MoretownWaitsfield Town Line. Road would need some widening
and grading to be used for haul road.
Rock is a mixture of highly weathered ultra-basic rock
ranging from fresh surface green (serpentinite) to
brown weathered, to a whitish, talcose, chlorite
schist. The dark green rock was hard and broke from
blocky to sub-angular, and the whitish rock was soft
and mushed into flakes or plates.
There appeared to be ample reserves with room east of
quarry to set up a crusher, however e xtension was
wooded and would require selective working to obtai n
quality material.
Test No. 1A was taken from random bl ocks along the
east base of narrow quarry .
6.0% 25.9% Test No. 1B was taken from random blocks along the
west base of narrow quarry.

---

Abrasion
Method
AASHTO
of
T-96
Samnlin2 T-3

ROCK DATA SHEET NO. 1

TABLE II

TABLE II
SUPPLEMENT

FAYSTON PROPERTY OWNERS - ROCK

3-M Company

Map Identification No.
1

M

FAYSTON

LEGEND

•

Q

GRlllEL, ACCEPTABLE FOR ITEM 704.05 lgra~I for sub-bosel

•

GfbWEL, OEPLETEO OR NOT ACCEPTABLE FOR ITEM 704.05

A

SANO, ACCEPTAlLE FOR ITEM 703.03 lsond borrow ond cushion)

,&

SANO, DEPL.ETEO OR NOT ACO::PTABLE FOR ITEM 703.03

0

GRAM.l..AR BORROW, ITEM 70!.05

FAYSTON
SCALE 131.2~

l:c.a:,1/__1--

MATERIAL NOT ACCEPTABLE FOR ITEM 703.05

X

EXISTING PIT

<JI)

Sttt:l 8 GRAVEL DEPOSIT
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SANO OEl'OSIT
IOENTIFlCATION NlMBER trl!ft-rto dofO

e'

CONTOUR NfEIIVlL :tO FEET

1976
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