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History 

The Materials Survey Project was initiated in 1957 by the Vermont 

Department of Highways with the assistance of the Bureau of Public Roads to 

compile an inventory of highway construction materials in the State of 

Vermont. Previously, investigations for highway construction materials were 

conducted only as the immediate situation required and only limited areas 

were surveyed. Since no overall picture of material resources was available, 

highway contractors or resident engineers were required to locate the mate

rials for their respective projects and the samples were tested by the 

Haterials & Research Division. The additional expense of exploration for 

construction materials resulted in higher construction costs being paid by 

the State. The -Materials Survey Project was formed to minimize this factor 

by enabling the State and the contractors to use available information on 

material resources and to project cost estimates. Knowledge of locations 

of suitable materials is an important factor in planning highways. 

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 furnish information of particular use to contractors and construction 

personnel, and should be studied together for maximum benefit. 

Enclosures 

Included in this r e port are two surface-geology maps, one defining the 

location of tests on bedrock, the other defining the location of tests on 
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granular materials. These maps are based on 15-minute or 7-½-minute 

quadrangles of the United States Geological Survey enlarged or reduced to 

1:31250 or l" = 2604'. The various rock formations and types are delineated 

on the Be~rock Map of the township. This information is obtained from: 

Vermont Geological Survey Bulletins, Vermont State Geologist Reports, United 

States Geological Survey Bedrock Maps, Centennial Geologic Map of Vermont, 

the Surficial Geologic Map of Vermont and other references. 

The granular materials map shows areas of various types of glacial 

deposits (outwash, moraines, kames, kame terraces, eskers, etc.) which are 

potential sources of gravel and sand. This information was obtained primar

ily 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 (Re connaissance) of Vermont (conducted by the Bureau of 

Chemistry and Soils of the United States Department of Agriculture), avail

able Soil Surveys of individual counties (by the Soil Conservation Service 

of the United States Department of Agriculture), Vermont Geological Survey 

Bulletins, United States Geological Survey Quadrangles, aerial photographs 

and other sources. The location 'of each test area is represented by a Map 

Ident i fication Number. 

This r eport conta ins data sheets with de t ailed inf ormation on each test 

t aken in the Gr a nula r a nd Bedrock a r eas. Da ta is a lso used from an active 

card •file compi led by the Mat e rials & Research Division over a period of years. 

Some ca rds are not used be ca u s e they are incomple te or have unusable i nformation 

on the loca tion of the deposit. 

Work sheets containing more de t a iled information and a fiel d sketch of 

t he a r ea , and l aboratory test results are on f i le in the Materials & Research 

Division of the Agency of Tra n sportation, St a t e of Ve rmont. 
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LOCATION 

The town of Fletcher is in the southeast corner of Franklin County 

in the northwest section of Vermont. It is bounded on the north by 

Fairfield, the northeast by Bakersfield, the east by Waterville, the 

southeast and south by Cam.bridge, and the west by Fairfax (see County 

and Town Outline Map of Vermont on the following page). 

Most of Fletcher lies within the Green Mountain Physiographic Sub

division, which is characterized by steep-sided hills and mountains; the 

western corner lies within the Champlain Lowland Physiographic Subdivision 

of the New England Upland. The topography of the Cham.plain Lowland is 

generally flat to gently sloping, but in Fletcher it rises to knolls and 

ridges. Elevations range from 2,140 feet atop Fletcher Mountain in the 

east side of town, to just under 440 feet in the south corner of town 

where the Lamoille River crosses the Fairfax Town Line. 

Primary drainage is west via the Lamoille River. Secondary drainage 

is south and southwest via the Stones, Wilkins, Polly, and Buck Hollow 

brooks. Some drainage is north via Elm Brook and Black Creek. There are 

many unnamed tributaries of the named streams. 

Metcalf Pond and Halfmoon Pond are the only significant bodies of 

water in town. 
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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 during the winter months and 

comprises the mapping and description of rock types perused from many ref

~rence sources, as acknowledged in the bibliography. These references differ 

considerably in dependability due to subsequent developments and· studies that 

have contributed to the obsolescence of a number of reports. The results of 

samples taken by other individuals are analyzed, and their location is mapped 

when possible. As complete a correlation as possible is made of the available 

geological information concerning the area under consideration. 

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

town. The information obtained from the preliminary survey, and that from 

the office investigation, is used to determine where sampling will be concen

trated. When a promising source has been determined by rock type, volume of 

material, accessibility, adequate exposure and relief, chip samples are taken 

with a hammer across the strike or trend of the rock, and are submitted to 

the Materials & Research 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 thus may give a less 

satisfactory test result than fresh material from unweathered rock. When the 

rock is uniform, and the chip samples yield acceptable abrasion test results, 

the material source is listed in this report as being satisfactory. 
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Discussion of Rock and Rock Sources 

The information on the Rock Materials Map (Plate II) is simplified. 

For a more detailed description of the respective rock formations. see 

the Summary of Rock Formations included in this report. 

Occasionally, rocks belonging to the same formation and exhibiting 

similar characteristics (i.e., color and texture) produce different abra

sion test results owing to differing physical properties or chemical 

compositions. Therefore, in no case should satisfactory test results 

obtained in one area be construed to mean that the same formation, even 

in the same area, will not later produce unsatisfactory materials; this 

is particularly true of metamorphic rocks. 

Metamorphic rocks of the Green Mountain Sequence underlie the town. 

The western two-thirds of Fletcher is underlain by various members of the 

Pinnacle Formation; the eastern third of town is underlain by members of 

the Underhill Formation. Much of Fletcher is heavily wooded or inaccessible. 

The formations mapped as underlying Fletcher from west to east are 

the Underhill Formation (Fairfield Pond phyllite member), the Underhill 

Formation (White Brook dolomite and limestone member). the Pinnacle Forma

tion graywacke and conglomerate, the Pinnacle Formation (Tibbit Hill green

stone member). the Underhill Formation phyllite, schist, and gneiss, and 

the Underhill Formation (White Brook dolomite and limestone member). 

Rock from the Pinnacle Formation graywacke and conglomerate yielded 

satisfactory test results at Map Identification Numbers 3, 4, and 5. Mate

rial from the Underhill Formation phyllite, schist, and gneiss yielded 

satisfactory test results at Map Identification Number 1. Rock from the 

Pinnacle Formation (Tibbit Hill greenstone member) at Map Identification 
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Discussion of Rock and Rock Sources Cont . 

Number 2 yielded unsatisfactory test results; however, this may be due to 

the close proximity of a contact, as greenstone is usually acceptable 

for highway and related construction purposes . 
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SURVEY OF SAND AND GRAVEL SOURCES 

Procedure for Snnd and Gravel Survey 

The method used for conducting the survey of possible sources of sand 

and eravel for h ichway cons truction is divided i nto two main stages: 

and f i eld investigations. 

office 

The office investigation is conducted during the winter months and 

con,pri scs the mapping of po t ent ially product i ve areas from various references . 

Of these r ef erences, the survey of glacia l deposits mapped by Professor 

Stewart is part icularly helpful when used with soil-type maps, aerial photo

graphs, 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 s tudy of drainage patterns. The l ocat ions of 

exist ing 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 en

tire town . All pits , and any areas that show ev idence of glacial or fluvial 

deposi tion are noted, and later i nvestigated by obtaining samples from pit 

face s a nd other exposed surfaces. Test holes in pit floors and extensions 

a re l a t er dug with a backhoe to a depth of approximately 11 feet to obtain 

ma t erial which is submitted to the Materials & Research Division for 

gr adation , sieve anal ysis and AASHTO T- 4 Method stone abrasion test. 
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Discussion of Sand and Gravel Deposits 

Results of this survey show that granular deposition in Fletcher 

is minor and limited to elevations between 500' and 1,000'. 

A lake sediment deposit was sampled at Map Identification Number 1, 

a delta gravel at Map Identification Number 3, kamic features at Map 

Identification NU11bers 4, 5, and 8; Map Identification Numbers 9 and 10 

are part of a minor, very low esker that is mapped for two miles in the 

southwest central part of Fletcher. The above features contain only 

localized, minor deposits of granular material, therefore the bulk of 

material used in town is drawn from sources in Fairfield or Fairfax. 

The most promising sources of Gravel for Sub-base Item 704.05 are 

listed with the most favorable first: pits at Map Identification Num

bers 3, 5, 7, and 9; however, these sources are fairly limited in extent. 

Areas yielding acceptable Sand Borrow and Cushion Item 703.03 are 

listed with the most favorable first : pits at Map Identification Num

bers 3, 7, and 9; however, these sources are fairly limited in extent. 

Other areas with passing test results were not listed due to lack 

of reserves. 
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SUMMARY OF ROCK FORMATIONS IN THE TOWN OF FLETCHER 

Green Mountain Sequence 

Camels Hump Group 

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; porphyro
blasts of albite, garnet, and magnetite are common and locally very abundant 
in gueissic facies in axial anticlines of the Green Mountain anticlinorium. 

Underhill Formation (Fairfield Pond member): Greenish quartzitic schist 
(quartz-sericite-albite-chlorite-biotite); sericite-quartz-chlorite phyl
lite, locally purple or red, comm.on in lower part. 

Underhill Formation (White Brook member): Chiefly brown-weathered , whitish, 
tan and gray sandy dolomite, locally only a hematitic zone; includes car
bonaceous crystalline limestone in Cambridge syncline. 

Pinnacle Formation: Schistose graywacke, gray to buff, commonly striped, 
quartz-albite-sericite-biotite-chlorite rock predominates; quartz cobble
and-boulder conglomerate is common, chiefly near base. 

Pinnacle Formation (Tibbit Hill volcanic member): Albite-actinolite-chlorite
epidote greenstone; locally pillowed and vesicular. 
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GLOSSARY OF SELECTED GEOLOGIC TERMS 

Actinolite - A variety of amphibole occurring in greenish bladed crystals 
or in masses. 

Albite: The light-colored sodium end-member of the continuous plagioclase 

feldspar series which is found in alkali rocks. The name is often com

pounded with the names of rocks containing the mineral. 

Anticlinorium: A composite fold consisting of connected anticlines and 

synclines which, grouped together, form an arch. The term applies to 

relatively large features extending for several miles. 

Bedrock: The more or less solid, undisturbed rock in place at the surface 

or beneath superficial deposits of gravel, sand, or soil. 

Biotite: A platy, dark silicate mineral c011D11only known as black mica. 

Carbonaceous: Containing carbon. 

Chlorite: A group of green hydrous silicates of aluminum, ferrous iron, 

and magnesium which occur as plate-like crystals or scales in metamorphic 

rocks. 

Conchoidal: Shell-shaped; applied especially to fractured rock or mineral 

surfaces that are curved, and otherwise resemble half a clam shell. The 

fracture of glass, chert, or quartz is typically conchoidal. 

Conglomerate: The consolidated equivalent of gravel. There may be con

siderable range in the size and composition of constituent fragments. 

The finer material between the larger fragments may be fine particulate 

matter or a natural cement, such as calcium carbonate, clay, iron oxide, 

or silica. 

Delta: A predominantly alluvial deposit built by a stream entering a 

standing body of water. It usually is formed like the Greek letter delta. 

Dolomite: A rock consisting predominantly of the mineral dolomite, 

CaMg(C03)2• 

Drainage Basin: A part of the surface of the earth that is occupied by 

a drainage system or contributes surface water to that system. 

Epidote: A calcium-aluminum-iron silicate mineral that usually occurs in 

rocks as formless grains or masses. It is usually some shade of green, 

but pistachio-green or yellowish-green are the most common. 

Esker: A long, narrow, winding ridge of mixed sand and gravel deposited 

by a stream of meltwater flowing in a tunnel, or crevasse, in stagnant 

glacial ice. 
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Jaciaes The compoeita nature of eedmentary depo1ite that reflect• the 

condition• and environment of their origine. 

Foliation: The banding or lamination of metamorphic rocks ae contraeted 

with the atratification of 1edment1. Foliation mpliea the ability to 

1plit along approximately parallel eurfacea due to the parallel diatribu

tion of layer, or line• of one or more con1picuou1 mineral• in the rock. 

The layer• may be naooth and flat, or undulating,or atrongly crumpled. 

Garnet: An important group of mineral• in which aluminum, calcium, chromium, 

ferric and ferrous iron, magnesium, and manganese combine with a silicate. 

They are commonly deep red, brown, or black, but may be any color except 

poHibly blue. 

Glacial: Pertaining to ice or to it1 action, or consisting of ice; frozen, 

icy, freezing, esp., pertaining to glaciers; as glacial soil. 

Gneiss: A metamorphic rock of alternate bands of light minerals (rich in 

feldepar and quartz), and dark minerals (rich in hornblende and mica). 

Gra;ywacke: Dark, hard sandstone having angular grains of quartz and feld

apar in a matrix of micas, chlorite, and clay minerals. 

Greenstone: A field term for rocks 10 metamorphosed or otherwise altered 

that they assume a distinctive color owing to the presence of chlorite, 

epidote, or actinolite. Greenstone is usually derived from dark igneous 

rocks. Normally tough and hard, it is crushed to form good-to-excellent 

aggregate. 

Hematite: A common ore mineral (Fe2o3) of iron, occurring in steel-gray 

to black crystals, and in red earthy masses. It has a distinctive cherry 

red to reddish-brown streak, and weathers principally to limonite. 

Joint: A fracture or parting plane along which there has been little, if 

any, movement parallel to the walls. 

Kame: A conical hill or mound of poorly stratified glacial drift deposited 

in contact with ice by streams flowing in or on the ice. 

Lenticular: Lens-shaped. 

Limestone: A bedded sedimentary deposit containing from 40% to more than 

981. calcium carbonate; common impurities are clay and sand. It is the most 

important, widespread carbonate rock. 

Magnetite: A magnetic mineral composed of iron ferrate (Fe3o4 or FeO•Fe2o3). 

Metamorphic rocks: Rocks formed from pre-existing rocks altered by heat, 

pressure, or t he infiltration of gases and liquids below the zones of oxida

tion and cementation. Metamorphic rocks are reconstructed in place while 

remaining essentially solid. 
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Outcrop: A part of a body of rock that appears bare and exposed at the 

surface of the ground. It generally includes areas where the rock forma

tion occurs next beneath the soil, even though it is not actually exposed. 

Phyllite: A fine-grained, metamorphic rock intermediate between the mica 

schists and slates, into which it may grade. Its cleavage is due to the 

high content of the potash mica, sericite, which gives the rock a distinc

tive silvery appearance. Its fracture is intermediate between the rather 

splintery fissility of schist, and the smooth, even cleavage of slate; 

however, the rock is not as tough as slate. 

Physiographic: Pertaining to the physical divisions of the earth's 
surface. 

Pillowed: Refers to the structure of pillow lavas. Lava, usually basaltic, 

that has congealed in rounded masses resembling a pile of pillows. The 

pillows range from a few inches to several feet in diameter. The spaces 

between pillows may be filled with volcanic ash, elastic sediments, or 

mineral deposits. Most pillow lavas are thought to have been formed through 

the chilling of lava flows by water. 

Porphyroblasts: Large crystals which have formed in place within the fine

grained matrix of a metamorphic rock. They are produced by heat, pressure, 

and infiltrating solutions in pre-existing rocks. 

Quartz: The.most common mineral (Si02). It occurs as hexagonal crystals 

or amorphous masses . It is transparent, translucent, opaque, or variously 

colored due to impurities. 

Quartzite: The common, siliceous, metamorphic equivalent of sandstone 

composed of quartz grains so firmly bonded that fractures occur with equal 

ease across both grains and cement. 

Relief: The relative difference in elevation between the summits and the 

lowlands of a particular region. 

Sandstone: A consolidated sedimentary rock composed of quartz grains 

cemented together. Sandstone fractures around the grains rather than through 

them as in quartzites; the broken surface of a sandstone has a gritty feel, 

and loose grains are usually present. 

scarp: A relatively steep, straight slope of any height. Scarps may be 

ten feet or thousands of feet high. Although the inclination of a scarp 

is steep compared to that of the surrounding region, it may be only ten or 

twenty degrees; slopes steeper than 45 degrees are not common. 

Schist: A crystalline, metamorphic rock having secondary foliation or 

lamination based on the parallelism of platy or needle-like grains which 

causes a tendency to split along the foliation. 

Sericite: A metamorphic mineral very similar to muscovite; it occurs in 

minute flakes or scales in schists, gneisses, and phyllites. 
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Strike: The direction of a line formed by the intersection of a bedding 

plane, vein, fault, cleavage, or similar geologic structure with a hori

zontal plane. 

Syncline: A fold of rock strata that is concave upward, in which younger 

formations occur toward the center of curvature. 

Topography: The configuration of a surface, including its relief, the 

position of its streams, lakes, roads, cities, etc.; hence, collectively, 

natural or physical features. 

Vesicular: Denoting the texture of certain rocks which are full of almond

shaped, rounded, ellipsoidal, or tubular air bubbles. They are due to the 

expansion of the gases in the lava; their shape reflects movement in the 

still-liquid lava. 

Weathered: Showing the effects of exposure to the atmosphere. 



Page 13 

BIBLIOGRAPHY 

Flint, Richard F. Glacial Geology and the Pleistocene Epoch. New York: 
John Wiley and Sons, Inc., 1947. 

Heinrich, E. W. Microscopic Petrography. New York: McGraw-Hill Co., 
Inc., 1956. 

Kemp, James F. A Handbook of Rocks. New York: D. Van Nostrand Co., 
Inc., 1949. 

National Academy of Sciences. National Research Council. Highway Research 
Board. Soil Exploration and Mapping, Highway Research Board Bulletin 
28. Washington, D. C.: National Academy of Sciences - National 
Research Board, 1950. 

Pirsson, L. V. Rock and Rock Minerals. New York: John Wiley and Sons, 
Inc., 1949. 

Stokes, William L. and Varnes, David J. Glossary of Selected Geologic 
Terms, Colorado Scientific Society Proceedings, Vol. 16. Denver, 
Colorado: Colorado Scientific Society, 1955. 

U.S. Department of Agriculture. Bureau of Chemistry and Soils. Soil 
Survey (Reconnaissance) of Vermont, by K. V. Goodman, W. J. Latimer, 
F. R. Lesh, S.O. Perkins, and L. R. Smith (1930). 

u. s. Department of Interior. Geological Survey. Enosburg Falls Quadrangle, 
Vermont, 15 Minute Series (Topographic) (1953). 

U. S. Department of Interior. Geological Survey. Army Map Service. Mount 
Mansfield Quadrangle, Vermont, 15 Minute Series (Topographic) (1948). 

u. s. Department of Interior. Geological Survey. St. Albans Quadrangle, 
Vermont, 15 Minute Series (Topographic) (1916, reprinted 1948). 

Vermont. Department of Water Resources. Geological Survey. Surficial 
Geologic Map of Vermont, edited by Charles G. Doll (1970). 

Vermont. Department of Water Resources. Geological Survey. The Surficial 
Geology and Pleistocene History of Vermont, by David P. Stewart and 
Paul MacClintock, Bulletin No. 31 (1969). 

Vermont. Development Commission. Geological Survey. Geology of The 
Mount Mansfield Quadrangle, Vermont, by Robert A. Christman, Bulletin 
No. 12 (1959). 

Vermont. Development Department. Geological Survey. Centennial Geologic 
Map of Vermont, edited by Charles G. Doll (1961). 



0 

C 

Page 14 

Vermont. Development Department . Geological Survey. The Geology of 
The Enosburg Area, Vermont , by John G. Dennie, Bulletin No. 23 (1964). 

Vermont. Development Department . Geological Survey. The Glacial Geology 
of Vermont. by David P. Stewart, Bulletin No. 19 (1961) . 



C 

Q 

.\ppendi x I 

PARTIAL SPECIFICATIONS FOR HIGHWAY CONSTRUCTION MATERIALS 

LiSt ed below are partial specifications for Highway Construction Materials as 
they apply to this report at date of publication. For a complete list of specifi
cations see Standard Specifications for Highway and Bridge Construction, approved 
and adopted by the Vermont Department of Highways, Ma_rch, 1976. 

DIVISION 700 - MATERIALS 

703.03 SAND BORROW AND CUSHION. Sand borrow shall consist of material 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: 

Sieve 
Designation 

2" 
1½" 
½" 

No. 4 
No. 100 
No. 200 

TABLE 703.03A - SAND BORROW AND CUSHION 

Percentage by Weight Passing Square Mesh Sieves 
TOTAL SAMPLE SAND PORTION 

100 
90-100 
70-100 
60-100 100 

0- 30 
0- 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 mee t the requirements of the following table: 

Sieve 
Desi gnation 

No. 4 
No . 200 

TABLE 703.05A - GRANULAR BORROW 

Percentage by Wei ght Passing Square 'Mesh Sieves 
TOTAL SAHPLE 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 reason

ably free from s ilt, loam, clay, or organic matter. It shall be obtained from approved 

sources and shall meet the following requirements: 
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(con't.) 

(a) Gradin~. The gravel shall meet the requirements of the following 
table: 

TABLE 704.0SA - GRAVEL FOR SUB-BASE 

Sieve 
Designation Percentage by Weight Passing Square Mesh Sieves 

TOTAL SAMPLE SAND PORTION 
No. 4 
No, 100 
No. 200 

20-60 100 
0- 18 
0- 8 

The stone portion of the gravel shall be uniformly graded from coarse to 
fine, and the maxi mum 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 r equirements: 

(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 blast i ng. 

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

TABLE 704.06A - CRUSHED STONE FOR SUB-BASE 

Sieve 
Designation 

Percentage by Weight Passing Square Mesh Sieves 
TOTAL SAMPLE 

4½" 
4" 
l ½" 
No. 4 

(c) 

100 
90-100 
25- 50 
0- 15 

Percent of wear . The percent of wear of the parent rock shall be not 
more t han 8 when t ested in accordance with AASHTO :-3, or the crushed stone 

Of Wear of not more than 40 when tested in accordance with AASHTO a percent 
T-96. 
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Ap?endix I 
(con't.) 

Thin and El ongated 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 
ceet the requireoents 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 ~aterial 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: 

Sieve 
Designation 

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

0 No. 200 

TABLE 704.06B - LEVELING MATERIAL 

Percentage by Weight Passing Square Mesh Sieves 
TOTAL SA}IPI..E 

100 
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 s hall be 
obtained from approved sources and shall meet the following require;:ients: 

(a) Grading. The crushed gravel shall be uniformly graded from coarse to 
fine a nd shall meet the requirements of the following table: 

GRADING 

COARSE 

0 FI:\"3 

TABLE 704.07A - CRUSHED GRAVEL FOR SUB-BASE 

Sieve 
Designation 

4" 
No . 4 
No. 100 
No . 200 

2" 
l ½' ' 
~ o . 4 
Ko . 100 
~o . 200 

Percentage by Weight Passing Square Mesh Sieves 
TOTAL SAMPLE SA.'ID PORTION 

100 
25- 50 

100 
90- 100 
30- 60 

100 
0- 20 
0- 12 

100 
0- 20 
0- 12 
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(b) Percent 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) 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 
Designation 

Percentage by Weight Passing Square Mesh Sieves 
TOTAL SAMPLE 

3½" 
3" 
2" 
1" 
½" 
No. 
No. 

4 
200 

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.) 

silt, clay, and organic material, 

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

Sieve 
Designation 
No. 4 
No. 100 
No. 200 

TABLE 704,lOA - GRAVEL BACKFILL FOR SLOPE STABILIZATION 

Percentage by Weight Passing 
TOTAL SAMPLE 

20-50 

Square Mesh Sieves 
SAND PORTION 

100 
0- 20 
0- 10 

The stone portion of the gravel backfill shall be uniformly graded from coarse 
to fine, and the maximwn 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: 

Sieve 
Designation 

3" 
2½" 
No. 4 
No. 100 
No. 200 

TABLE 704.llA - GRANULAR BACKFILL FOR STRUCTURES 

Percentage by Weight Passing Square Mesh Sieves 
TOTAL SAMPLE SAND PORTION 

100 
90-100 
50-100 100 

0- 18 
0- 8 
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·.1p Field Year Depth of 
, 

1 i:n t • Te s t Field Sample 
t :d. I No . Tested (Ft ) 

1 I 1 1979 4-24 

I 
I 
I 2 1979 1-17 
I 

I 
I 
I 
I 

I 
I 3 1979 4-14 

I 

STATE OF,RMONT 
AGENCY OF TRANSPORTATION 

'MATERIALS & RESEARCH DIVISION - GEOLOGY SUB-DIVISION 

FLETCHER GRANULAR DATA SHEET NO, 1 

Over- Exist- Sieve Analysis Abrasion Passes 
nurclen i ng % Passing AASHTO AOT 
(Ft ) Pit 2 " 1-1/2" 1/ 2" (14 (1100 11200 T- 4-35 Spec. 

0-4 Yes 100 100 100 89 14 8 - Sand 

0-1 Yes 100 100 100 93 24 10 - Sand 

0-4 Yes 100 100 100 91 34 16 - -

TABLE I 

Remarks 

Owner: Mrs. Cecile Turner. 
Owner was negotiating to sell the 
property in late 1979. Area is 
pit on wooded hillside 0.16 mile 
south of Town Highway No. 33; 
access is 0.36 mile west of junc-
tion Town Highways No. 33 and 28. 
Many pit faces were sloughed and 
overgrown. 

Test No. 1 was on northeast 
face of pit. Material is: 0 1-4 I, 

overburden; 4'-13', sand with a 
few pebbly layers; 13'-14', layer 
of silt-clay; 14'-20', sand (looks 
like fairly good winter sand); 
20'-21', layer of silt-clay ; 21 ' -
24', sand with some pebbly sand 
layers; bottom, sand. Material 
looks pretty clean except for the 
two layers of silt-clay. 

Test No. 2 was in face of mid-
dle lobe of south (lower) level 
of pit. Material is: 0'-1', 
overburden; 1'-17', sand with 
some small pebbles; bottom, 
sloughed material. 

Test No. 3 was in northwest 
face of lower level of pit. 
Material is: 0'-4', overburden; 
4'-6', sand; 6'-7', layer of 



".Ip 

, , 'I l t , 

STATE OF~RMONT 
AGENCY OF TRANSPORTATION 

MATERI ALS & RESEARCH DIVISION - GEOLOGY SUB-DIVISION 

FLETCHER GRANULAR DATA SHEET NO, 2 

• 
TABLE I 

7---.-----r--,----,.-------------.----- ,-- -.--------------
l'i l'L.\ \ ''-',\\' IDup th of i Ove \·- Exis t- Sieve Analysis Ab r a s ion Passes 

Ft dd 
'l\ •s t~d 

Sump 1 e I llunlcn :1 ng 1---.,---...;.X;;....;;.P,.;;a;.;;;s;.;;;s..:.:;i .;.;n.!,;!R~_,--.....---l M SHTO AOT 

4 

5 

6 

7 

Rema rks 
( Ft ) (F t) Plt 2 " l-1 / 2" l / 2" f/ 4 11100 11200 T- 4- 35 Spe c , ----t-'-, 

I 
1979 0-10 

1979 

1979 1- 9 

1979 1-7 

Yea 100 100 96 92 45 20 

Yea (NOT SAMPLED) 

0-1 Yes 100 100 

0-1 Yes 100 100 
I 

93 85 20 11 

100 100 59 51 

silt-clay; 7'-9', pebbly sand 
with a few sub-angular l" stones; 
9'-14', fine sand; bottom, silt
clay and sloughed material. 
(Material might not have been in
place). 

Test No. 4 was in floor, 30' 
west of Test No. 1. Material is: 
0'-1', silty fine sand; l'-3', 
pebbly sand; 3'-6', silty fine 
sand; 6'-8', pebbly sand; 8'-10', 
sand; bottom, silt-clay 

Test No. 5 was in floor, 175' 
N65°w of Test No. 4. Silt-clay 
at 1. 5' (Not sampled). 

Sand Test No. 6 was in floor at 
lower level of pit. Material is: 
0'-1', overburden; l'-3', sand; 
3'-4', layer of silt-clay; 4'-7', 
sand; 7'-8', pebbly sand ; 8'-9', 
sand; bottom, bedrock or large 
boulder . 

Test No. 7 was in uncut field, 
225' SS0 E of Test No. 6 . Material 
is: 0'-1', overburden; l'-7', 
silty fine sand or silt-clay; 
bottom, same. 



1 
Field \ Year ... lp Dep t h of 

:,•~n t. Test !Field Sample 
. : ,1 . No . Tes ted (Ft ) 

I 

I 
8 1979 1-12 

I 
I 
I 

2 1 1979 2-8 

I 

I 

I ! 
I 

2 1979 0-7 

I 

I 
I I 

STATE OF- Rl-10NT 
AGENCY OF TRANSPORTATION 

'MATERIALS & RESEARCH DIVISION - GEOLOGY SUB-DIVISION 

FLETCHER GRANULAR DATA SHEET NO, 3 

Over- Exist- Sieve Analysis Abrasion Passes 
Burden i ng % Passing MSHTO AOT 
(Ft) Pi t 2 " 1-1/2" 1/2" 114 l/1 00 lf200 T- 4-35 Soec, 

0-1 I Yes 100 100 100 94 17 8 - Sand 

I 
0-2 Yes 100 94 84 64 30 17 - -

I 

' 

- Yes 100 100 91 77 46 32 - -

TABLE I 

Remarks 

Test No. 8 was in overgrown 
field, 40' NlO°w of field- and 
pit access roads. Material is: 
0'-1', overburden; 1'-12', sand 
with some silt-clay content; 
bottom, silt-clay. 

Owner: Reginald Tinker. Area 
is a small, overgrown pit in hilly 
pasture, 0.07 mile northeast of 
Town Highway No. 1; access is 
thro~gh wired gate 0.21 mile east 
of the junction of Town Highways 
No. 4, 31, and 1. -Pit is nearly 
depleted. 

Test No. 1 was in northwest face 
of pit. Material is: 0'-2', 
overburden; 2'-4', silt with pebbly 
fine gravel; 4'-8', silty fine 
sand with some random small angular 
stones; bottom, silty sand, angular 
pebbles, and sloughed material. 

Test No. 2 was in floor, 20' 
SSO°E of Test No. 1. Material is: 
0'-1.5', sand; 1.5'-2', pebbly 
sand; 2'-3', sand or silty sand; 
3'-4.5', pebbly sand; 4.5'-7', 
silty fine sand with angular peb-
bles; bottom, silt-clay and angular 
stones. 



''..ip I Fie ld 
I 
Year Dept h of 

!,1~nc. 1 Tes t Fie l d Sample 
·: ,,. No . - Tested (Ft) 

I 

I 3 1979 0.5-10 

I 
I 

I 

3 I 1-A 1979 I 0-20 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 

I 
I 

1-B 1979 20-25 

l 

STATE oARMoNT 
AGEN CY OF TRANSPORTATION 

'MATERIALS & RESEARCH DIVISION - GEOLOGY SUB- DIVISION 

FLETCHER. GRANULAR DATA SHEET NO, 4 TABLE I 

Ove"C'- Exis t - Sieve Analysis Ab r as i on Passes 
Rurden i ng i. Pass i ng MSHTO AOT Remar ks 
( Ft) Pi t 2 " 1- 1/ 2" 1/2" I f/4 I 111 00 11200 T- 4-35 Spec, 

0-0.5 Yes 100 100 100 93 I 33 25 - - Test No. 3 was atop low knoll, 

I 
50' S65°w of Test No. 1. Material 

I is: 0'-0. 5', overburden; 0.5'-2', 
I I boulders and some fine gravel ; 

2 1-4.5', layer of silt-clay; 4 .5'-
6. 5', pebbly fine gravel; 6.5'-
7.5', fine sand; 7.5'-10' , sand; 

!bottom, silt-clay. 

- Yes 100 100 98 90 17 9 - Sand Owner: Town of Fl etcher . Area 
is known as the Braley pit , and is 
a low, somewhat sprawling pit just 
west of a small brook flowing out 
of an unnamed pond . Area is 0.10 
mile southwest of Town Highway 
No. 16; access is 1.04 mile north-
west of t he Cambridge Town Line. 

Test No. 1-A was on southeast 

I face of south lobe of pit. Mate-
rial is: 0'-2.5', pebbly sand ; 

I 2'-4', sand; 4'-6', fine sand; 
6 '-7', sand; 7'-9', fine sand ; 
9'-14 ', sand and f i ne sand; 14 ' -
17', sand; 17 ' -20 ' , fine sand or 
silty sand; bottom, silty f ine 
sand and boul ders. 

- Yes 82 71 45 24 12 9 . 15.6% -Gran. Test No. 1-B was below Test 
Borrow No. 1-A and extended into t he 
(Grave] ) f loor. Mat er ial is: 20 '-25' , 



'.1p Field Year Depth of 
1.\~nl . Tes t Field Sample 
•: l ) • No . Tes t ed ( Ft) - -

I 
I 

2 1979 1-8 

I 
3 1979 1-14 

I 
I 
I 

I 
I 4 1979 0-8 

! 

I 
I 

I I I 5 1979 6-15 
I 

I I I 

STATE OF~ RMONT 
AGF.NCY OF TRANSPORTATION 

MATERI ALS & RESEARCH DIVISION - GEOLOGY SUB-DIVISION 

FLETCHER GRANULAR DATA SHEE'l' N0 ,5 

Over- F.xist- Sieve Analysis 
Ab r asion Passes 

J\urden i ng ¾ Passin~ MSHTO AOT 
(Ft ) Pit 2 " 1- 1/2" 1/2" (/4 fl 100 (1200 T-l,-35 S2_ec . 

0-1 Yes 87 87 60 44 11 8 13.1% Gravel 

0-1 Yes 100 100 100 94 70 37 - -

- Yes 100 100 92 ~1 42 20 - -

100 100 99 191 44 25 0-2 Yes - -

TABLE I 

Remarks 

coarse gravel; bottom, coarse 
gravel. Extent of material is 
very limited. 

Test No. 2 was in north face 
of small west lobe of pit. Mate-
rial is: 0'-1', overburden; l'-
3', dusty fine gravel; 3 I -5 ft 
sand and pebbles; 5 '-8', silt-
clay coated fine gravel; bottom , 
water. 

Teet No. 3 was in east face 
in center of pit. Material is: 
0'-1', overburden; 1!7', alternating 
thin beds of sand, silty fine sand, 
and silts; 7 '-9 ' , sand; 9 '-14', 
layers of fine sand and silty sand; 
bottom, silt-clay. 

Test No. 4 was in west face 
of ~all west lobe of pit, 105' 

N75 W of Test No. 3. Material is : 
0' - 1', pebbly sand ; l'-1.5', peb-
bly fine gravel ; 1.5'- 4', sand ; 
4'-5', silty fine sand; 5'-8', fine 
sand; bottom, pebbly fine gravel. 

Test No. 5 was in middle part 
of vertical, northeast face of 
middle lobe of pit. Material is: 



: .\ :.o.:. ~r. 1"' '2 /79 

Fleld Year Depth of 
Tes t Field Sample 

j No. Tested (Ft) 

I 
I 
I 

6 1979 0.5-4 

7 1979 0-3 

I 8 1979 0.5-10 
I 

I I I 
I I 

I I I 9 1979 1-10 
I 
I 

ST ATE OF~ JU-tONT 
AGENCY OF TRANSPORTATION 

'MATERI ALS & RESEARCH DI VI SION - GEOLOGY SUB- DIVISION 

FLETCHER GRANULAR DATA SHEET NO, 6 

Over- Exist- Sieve Analysis Abr asion Pas ses 
nu n l c n i ng % Passin R MSHTO AOT 
( Ft ) Pi t 2 II 1- 1/2" l / 2" 1/4 I/ 100 11200 T- 4- 35 Sp ec , 

0-0.5 Yes 100 100 95 86 17 6 - Sand 

- Yes 100 100 97 89 32 19 - -

0-0. 5 Yes 100 86 61 38 9 8 22.0% Gravel 

0-1 Yes 100 100 100 92 72 45 - -

TABLE I 

Rema r ks 

0'-2 ' , overburden; 2 '-6' , vertical 
(inaccessible) face of silty fine 
sand; 6 1-11 1

, silty fine sand with 
layers of silt-clay; 11 1 -12 1

, peb-
bly fine gravel; 12 '-15', pebbly 
sand; bottom, sloughed material 
which caved too much to sample. 
Water seems to be quite close to 
surface. 

Test No. 6 was in floor of 
northeast lobe of pit. Material 
is: 0'-0.5', overburden; 0.5'-3', 
gravelly sand; 3'-4' . . gravelly 
sand and much water; bottom, same. 

Test No. 7 was in floor of east 
lobe of pit. Material is: O'-
1.5'. sand; 1.5'-3', layers of 
sand and silt-clay; bottom, bedrock. 

Test No. 8 was in floor of upper 
level, 50' southwest of southwest 
side of bank. Material is: 0'-0.5' 
overburden; 0.5'-4', gravel; 4'-5', 
layer of 8" to 12" boulders; 5'-
10', gravel; bottom, gravel. 

Teet No. 9 was in upper floor, 
160' N60°w of Test No. 8. Mate-
rial is : 0'-1', overburden; 



:,\ l. Ol. 2C R~ 2/79 

" .lp I Field Yea r Depth of 
! d~nt · \ T~s t Fi eld Sample 
·:o . No . Tested (F t ) 

I 

10 1979 0.5-10 

I 

4 1 1979 0.5-8 

I 
I 
I 

I 
I 
I 
I 
I 

I 

STATE OF I RMONT 
AGENCY OF TRANSPORTATI ON 

MATERIALS & RESEARCH DIVISION - GEOLOGY SUB- DIVISI ON 

FLETCHER GRANULAR DATA SHEET NO, 7 

Over- Exis t - Sieve Anal ys i s Ab r asion Passes 
fiurclen i ng % Pass i n g AASHTO AOT 
(F t ) Pi t 2 " 1- 1/2" 1/2" 114 (1100 f/ 200 T- 4- 35 Spec . 

0- 0.5 Yes 100 100 100 96 53 27 - -

0.0 . 5 Yes 89 70 51 31 16 13 19 . 6% Gran. 
Borrow 

, Gravel' 

I 
I 

TABLE I 

Remarks 

1'-10', silty fine sand with layers 
of silt-clay and a few angular peb-
bles ; bottom, same. 

Test No. 10 was in upper floor, 
70' N60°w of Test No. 8. Material 
is: 0'-0.5', overburden; 0.5'-
10', sand with layers of silty fine 
sand and silt-clay; bottom, silty 
fine sand. 

Owner: Richard Villeneuve. 
Area is a small, heavily overgrown 
pit in woods just west of Town 
Highway No. 15 ; access is 1.0 mile 
northeast of the junction of Town 
Highways No. 15 and 16. Pit is 
part of a small, low, wooded knoll 
which extends 30' beyond the pit 
faces to the north and west. There 
is not much material left, and what 
there is would have to be screened 
or crushed. 

Test No. l was in northwest 
face of pit. Material is: O'-
0 .5', overburden; 0.5'-5', well-
nested, coarse gravel; 5 '-6 ' , 
gravel ; 6 ' -8', gravel; bottom, 
sloughed material. Very hard 
digging . 



" · L. O!. 2C ~ - 2/79 

".1p I Field Year Dep th of 
! ·c,,c ,

1 

Test Field Sample 
::,, . No. Tested (Ft) 

2 1979 2.5-12 

I 

I 

I 
3 1979 0 .5-4.5 

5 1 I 1979 0.5-6 
I 
I 

I 

I 

I 

I 

STATE OF~ RMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION - GEOLOGY SUB- DIVISION 

FLETCHER GRANULAR DATA SHEET NO, 8 TABLE I 

Over- Exist- Sieve Analysis Abras i on Passes 
Bur den i ng % Passi ng MSHTO AOT Remar ks 
(Ft ) Pit 2 II 1- 1/ 2" 1/2" 114 11100 11200 T- 4- 35 Soec, 

0-2.5 r es 87 69 52 36 13 10 20. 5% Gran. Test No. 2 was in west face of 
Borrow pit, 10' southwest of Test No. 1. 

, Gravel Material is : 0'-2.5', overburden; 
2.5'- 5 ' , well-nested, but loosely 
consolidated gravel (silt-clay 
coated); 5'-7', bouldery gravel; 
7'-9', pebbl y fine gravel with a 

I silt-clay coating; 9'-12', bouldery 
gravel; bottom, boulders. 

I 0-0.5 Yes 85 75 53 37 23 18 17.4% - Test No. 3 was in floor , 65 ' 
S20°w of Test No. 2. Material is: 
0'-0.5', overburden; 0.5-4.5', 
hard-packed , bould~ry gravel; bot-
tom, bouldery gravel and water. 

0-0 . 5 Yes 90 86 65 39 7 5 19. 8% Gravel Owner: Thomas Talbot . (Former 
owner : Robert Howrigan) . Area 
is a nearly depleted pit on small 
knoll 0 . 05 mile south of Town 
Highway No. 7· 

' access is 75' south-
west of the Fairfield Town Line 
!marker. There is an 80' X 100' 
extensi on in the terrace between 
the pit and sugar house, but owner 
~ id not think he would remove any 
more material. 

Test No. 1 was in middl e of south 
f ace of pit. Mater ial is: O'-
0 . 5' , overburden; 0 . 5 ' - 3 .S', pebbl y 
gravel with a f ew small ( 2" to 4") 

I 



L.Ol. 2C R- 2/79 

· :.1p ' Field Year Dep t h of 
!d<.!n l . T.:!S t Field Sample 
' :tl . No . Tested (Ft) 

I 

I 

I 2 1979 5-9.5 
I 

I 
I 

I 
I 

3-A 1979 0.5-7.5 

I 
I 

I 3-B I 1979 7 . 5-10.5 

I 
4 

I 
1979 0-3 

I 
I 

I 
I 

STATE OF . RMONT 
AGENCY OF TRANSPORTATI ON 

'MATERIALS & RESEARCH DIVISION - GEOLOGY SUB-DIVI SION 

FLETCHER GRANULAR DATA SHEET NO, 9 

Over - Exist- Si eve Analys i s Ab r asi on Passes 
nurclen ing i. Passing AASHTO AOT 
(Ft) Pi t 2 " 1- 1/2" 1/2" 1/4 fJlOO (J200 T- 4 35 Soec. 

I 
0-1 Yes 100 100 94 93 27 14 - Gran. 

Borrow 
Sand) 

I 
0-0.5 Yes 97 97 78 52 9 8 16 . 8% :;ravel 

' - Ye s 100 100 90 73 18 13 - Gran. 
I Borrow 

Sand) 

- Yes 100 97 89 75 60 40 - -

I 

TABLE I 

Remar ks 

cobbles; 3.5'-4.5 1
, pebbly sand; 

4.5'-6', pebbly fine gravel; 
bottom, sand. Quite a few tabu-
lar stones were in the gravel. 

Test No. 2 was in lower part of 
face, 25' west of Test No. 1. 
Material is: 0'-1 ', overburden; 
1 '-5', sloughed material; 5'-9.5', 
layers of sand, silty sand, fine 
sand , and pebbly coarse sand; 
bottom, s i lt-clay and angular 
stones. 

Test No. 3-A was in west face 
of middle part of pit, 125' Nl5°W 
of Test No. 1. Material is : 
0'-0.5', overburden; o.5'-7.5', 
pebbly fine gravel with some 4" 
to 6" stones ; bottom, sloughed 
material. 

Test No. 3-B wa.s below Test 
No. 3-A. Material is: 7.5'-
10.5', pebbly fine gravel; bottom, 
silty fine sand and silt-clay. 

Test No . 4 was in floor, 50' 
north of Test No. 1. Material is: 
0'-3', pebbly sand; bottom, silt-
clay. 



" .1p \ Field Year Dep t h of 
'. ,'.0nt . \ Tes t Field Sample 
::,1. No. Tes ted (Ft) 

5 1979 0-7 

I 

6 I 1 1979 1-7 

I 
I 

I 
I 

I 

7 1 1979 0 .5-5 

I l 

STATE OF(IRl-lONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION - GEOLOGY SUB-DIVISION 

FLETCHER GRANULAR DATA SHEET NO, 10 

Over- Exis t - Sieve Analysis Abrasion Passes 
Rurden i ng % Passing AASHTO AOT 
(Ft ) Pi t 2 II 1-1/2" 1/ 2" #4 1/100 1/200 T-4-35 Spec, 

- Y!!S 100 100 100 93 33 18 - -

0-1 Yes 80 77 60 38 8 6 22.5% ;ravel 

I 

I 
0-0.5 Yes 93 93 72 48 6 5 24.4% · Gravel 

I 
I 
I 

I 

TABLE I 

Remarks 

Test No. 5 was near sugar 
house, 90 1 S60°w of Test No. 3-A. 
Material is: 0'-2', pebbly sand; 
2'-4', pebbly fine gravel; 4'-7', 
sand; bottom, silt-clay. 

OWner : Frederick Schibi. Area 
is a tiny, nearly depleted pit in 
a sloping pasture, 0 . 06 mile north-
east of Town Highway No. 2 ; access 
is 0.16 mile northwest of Town 
Highways No . 2 and 6. There is a 
very limited extension, and owner 
is keeping material for his own 
use. 

Test No. 1 was in southeast 
face of small pit. Material is: 
0'-1' , overburden; l'- 3', silty 
fine gravel; 3'-5' ,layer of 
gravel with sub-angular, 4" to 8" 
cobbles; S'-7', pebbly fine gravel 
or pebbly coarse sand; bottom, 
sloµghed material. There is water 
on the floor. Bedrock seems to 
be close to surface. 

OWner: Edward Ellsworth. Ar ea 
is a pit with overgrown and 
sloughed lobes, 0.27 mile north 
of Town Highway No. 9 ; access is 



T,\ 404 2C ~ - 2/79 

" .1p I Field Yea r Depth of Over-
!,!l!nt . T~s t Field Sample Rurden 
': ~) . No . Tes ted (F t ) (Ft ) 

I 
I 

I 
2 1979 1-10 0-1 

I 
. 

3 I 1979 1-9 0- 1 

I I 
I 
I 
I I 
I 

I I 
I 

I 4 I 1979 0-7 -

I 
I 

I I 

I 
I 

I 

I 

STATE OF, RMONT 
AGENCY OF TRANSPORTATION 

'MATERIALS & RESEARCH DI VISION - GEOLOGY SUB- DIVISION 

FLETCHER GRANULAR DATA SHEET NO, 11 

Exist- Sieve Analysis Abr asion Passes 
ing i. Passing AASHTO AOT 
Pi t 2 II 1- 1/2" 1 /2" f/4 f/ 100 f/2 00 T- 4- 35 Spec. 

Yes 100 95 93 86 20 13 - :;ran. 
eor row 
(Sand) 

Yes 100 100 89 72 19 11 - Sand 

. 

Yes 100 100- 89 80 19 9 - Sand 

TABLE I 

Remarks 

0.54 mile west of the junction 
o f Town Highways No. 9 and 2 . 

Test No. 1 was in low north 
face of small, northeast lobe of 
pit. Material is : 0 ' -0.5', over-
burden; 0.5-2.5', fine gravel ; 
2.5'-3.5', pebbly sand; 3.5'-5', 
gravelly sand; bottom, sloughed 
material. 

Test No. 2 was in southwest 
face of northeast lobe of pit. 
Material is: 0' - 1', overburden; 
1'-8', sand; 8'-10' , pebbly silty 
sand; bottom, moist, silty, peb-
bly sand. Pebbles ar e mostly 
angular. 

Test No. 3 was in face of north-
central lobe of pit. Material is: 
0 '-1', overburden; l'-3', sil ty, 
pebbly sand ; 3'-4', layer of silt-
clay; 4'-7', sand; 7 I -9 I t fine 
gravelly sand; bottom, sand with 
a few small cobbles. 

Test No . 4 was in southwest 
face of east lobe of pit. 
Material is : 0'-1.5', silty fine 
gravel; l . 5'-3.5' , sand ; ) . 5 I -5 f , 



''.' ,\ l. 0 !. 2C • . 2 /79 

'. '. .lp Field Year Depth of 
l ,1..:- n t. Tes t Field Sample 
: : L) • No . Tested (Ft) 

I 
I 
I 

5 1979 1-15 

6 1979 1-5 

I 
I 

I 

I 

I 7 1979 0.5-4 

I 

I 

STATE OF, RMONT 
AGENCY OF TRANSPORTATION 

'MATERIALS & RESEARCH DIVISION - GEOLOGY SUB-DIVISION 

FLETCHER GRANtIT~AR DATA SHEET NO, 12 

Over- Exist- Sieve Analysis Abras i on Passes 
Burden i ng i. Passing MSHTO AOT 
(Ft) Pi t 2 ti 1 1/2" 1/2" 114 11100 11200 T 4- 35 Sp e c , 

0-1 Yes 100 100 89 176 21 12 - Sand 

0-1 Yes 100 100 88 78 61 34 - -

0-0.5 Yes 100 100 88 74 8 6 - Sand 

TABLE I 

Remarks 

silty fine gravel; 5'-7', sand; 
bottom, pebbly coarse sand (face 
caved too much to go deeper); 
7'-9', sloughed material. 

Test No. 5 was in southeast 
face of middle lobe of pit. Mate-
rial is: 0'-1', overburden; 11-3', 
pebbly fine gravel; 3'-5', silty 
fine sand; 5'-7', pebbly fine 
gravel; 7'-8', layer of silt-clay; 
8'-14', sand with some 1" pebbles; 
14'-15', silt-clay coated, pebbly 
gravel with angular pebbles ; 
bottom, sloughed material. 

Test No. 6 was in low northwest 
face of south lobe of pit. Mate-
rial is: 0'-1', overburden; 1'-
5', mixed sand, silt-clay, and 
silty fine sand; bottom, sloughed 
material. 

Test No. 7 was in the southwest 
floor of east lobe of pit, 20' 
northeast of Test No. 4. Material 
is: 0'-0.5', overburden; 0.5'-
4', sand and pebbly sand; bottom, 
hard-packed gravel and boulders 
with a lot of water. There was 
gravel from 4'-9', which was not 
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. ' .lp Field Year Dep t h of 
!,!cnl. Tes t Field Sample 
·:o . No . Tes ted (Ft ) --

I 
I 

8 1979 0.5-10 

I 

I 

9 1979 0.5- 7 

I 

I I I 10 1979 1- 7 
I 

I 
I 11 I 1979 1.5- 7 

I 

I I 

STATE OF. RMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION - GEOLOGY SUB-DIVISION 

FLETCHER GRANULAR DATA SHEET N0 , 13 

Over- Exis t - Sieve Analysis Abrasion Passes 
Rurden i ng i. Passing AASHTO AOT 
(Fe ) 'Pie 2 II 1- 1/2" 1/2" (14 11100 11 200 T- 4- 35 Soec . 

0-0.5 No 100 100 95 89 29 15 - Gran. 
iorrow 
Sand) 

0-0.5 No 89 84 61 43 9 6 21.9% Gravel 

0-1 No 100 100 98 88 I 39 31 - -
I 
I 

. 

0-1.5 Yes 94 89 73 53 24 10 15.6% · Gran. 
Borr ow 
Gravel 

I ! I 

TAB LE I 

Remarks 

sampled because there was too much 
water, but i t could probably be 
used ; 9', blue silt-clay. 

Test No . 8 was in field , 25' 
sout h of pit face of southeast lobe 
of pit, and north of field road. 
Material is: 0'-0 .5', over burden; 
0. 5'-1.5', pebbly sand ; l.5'-2.5', 
layer of silt-clay; 2.5'- 5 ' , silty 
fine sand ; 5'-9', sand with angu-
lar pebbles ; 9'-10 1 , hard-packed 
sand; bottom, same. 

Test No. 9 was in the northwest 
corner of field, 165' N85°w of 
Test No. 8. Material is : 0 '-0.5' , 
overburden; 0.5'-1.5', sand; 1 .5'-
4' , gravel; (large boulder at 4'); 
5'-7', bouldery gravel ; bottom, 
boulder s or bedrock. 

Test No. 10 was in a small 
clearing in woods above, and 350 ' 
west of field. Mater ial is: O' -
1', overburden; 1'-7 ' , s i lty fine 
sand with angular pebbles ; bottom 
large boul der and water. 

Test No. 11 was in northwest 
face of northwest (upper) lobe of 
pit . Material is : 0 ' -1' , 
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: :.1p Field Year Depth o f 
~d ..:-nt . T~s t Field Samp l e 
~ ~ l") • I 

1 
No . Tested ( Ft) 

I 12 1979 0-5 
I I 

I 
I 13 1979 1-7 
I 

I 
I 
I 

14 1979 0.5-5 
I 

l 
I 
I 

I 
I 
I 

8 1 1979 4-23 

I I 

STATE OF- RMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION - GEOLOGY SUB-DIVISION 

FLETCHER GRANULAR DAT A SHEET NO, 14 

Over - Exis t - Sieve Analysi s Abrasi on Pas s es 
Rurden ing 7. Passing M SHTO AOT 
(Ft ) Pit 2 " 1-1 /2" 1/ 2" (/4 f/100 (1200 T-4-35 Soec . 

- Yes 81 81 60 42 26 18 17.3% -

0-1 Yes 82 80 52 36 18 13 16.5% Gran. 
Borrow 
Gravel 

o-o . 5 Yes 100 100 100 94 15 6 - Sand 

0-4 Yes 100 100 95 89 46 23 - -

TABLE I 

Remar ks 

overburden; 1 '-3', silty sand 
and pebbles; 3'-7', gravelly sand 
or fine gravel; bottom, very 
hard-packed, silty fine sand or 
silt-clay. 

Test No. 12 was in floor of 
upper (northwest) lobe of pit, 35' 
S10°E of Test No. 11. Materi al is: 
0'-1', fine gravel ; 1 '-3', boul-
dery gravel; 3'-5', silty gravel; 
bottom, silty fine sand or silt-
clay. 

Test No. 13 was . in the floor of 
the lowest level of the southwest 
lobe of pit . Material is: 0 '-1', 
overburden; 1'-7', bouldery gravel 
with a silt-clay coating; bottom, 
boulders. 

Test No. 14 was i n floor of 
small pit south of field road, 10 ' 
southeast of Test No. 6. Material 
is: 0'-0.5', overburden ; 0 . 5'-
3.5', pebbly sand and sand; 3.5'-
5' , silty fine sand and water; 
bottom, silt-clay and water. 

Owner: David Mayotte. Area 
is an irregularly shaped gr assy 



I 
".1p Field Year Depth of 
_:,' ..!n t .\ Test Field Sample 
. n . No . Tested (Ft) 

I 

I 1 

I 
I 

I 

2 1979 0.5-11 

I 
I 

I 3 1979 0.5-4 

I 4 1979 1-10 

I 

STATE OFeARMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION - GEOLOGY SUB- DI VISION 

FLETCHER GRANULAR DATA SHEET NO, 15 TABLE I 

Over- Exist- Sieve Analys i s Ab r asi on Passes 
Burden ing i. Passing AASHTO AOT Remarks 
(Ft ) Pit 2 " 1- 1/ 2" 1/2" 114 11100 11200 T-4-35 Spec. 

knoll with a steep-faced pit on .. its west side • Pit is 0.13 mile 
west of Town Highway No. 13; ac-
cess is 0.07 mile north of the 
junction of Town Highways No. 2 
and No. 13. 

Test No. 1 was in the southeast 
face in south end of pit. Mate-
rial is: 0'-4', overburden; 4'-23', 
silty fine sand with some thin 
beds of pebbles and a rare lens of 
fine gravel; bottom, gravelly sand 
becoming sand and silt-clay with 
angular pebbles in .the floor. 

0-0.5 Yes 100 100 100 97 68 33 - - Test No. 2 was in southwest 
floor of pit. Material is : O'-
0.5' , overburden; 0.5'-4', sand; 
4'-11', silty fine sand; bottom, 
silt-clay. 

I 

! 0-0,5 Yes 100 100 95 811 26 13 - Gran. Test No. 3 was in northeast 
1 orrow floor of pit, 140' N40°E of Test 

(Sand) No. 2. Material is: 0'-0.5', 
overburden; 0.5'-4', sand and peb-
bly sand; bottom, blue silt-clay. 

0-1 Yes 100 100 94 86 32 13 - Gran. Test No. 4 was in field north of 
Borrow strippings pile north of pit. 
(Sand) Material is: 0'-1', overburden; 

j 
I 



I ' ••. lj' Vicld Year 
: ,, ~n t . T~s t Field 
·:,,_.--~Tes ted 

I 
5 1979 

I 

I I 

I 

6 1979 

9 1 1979 

' 

STATE OF. RHONT 
AGENCY OF TRANSPORTATION 

NATERIALS & RESEARCH DIVISION - GEOLOGY SUB-DIVISION 

FLETCHER GRANULAR DATA SHEET NO, 16 

Dep t h of \ Over- .I Exist- Sieve Analysis Abrasion Passes 
Sample Rur den i ng % Passing M SHTO AOT 
(Ft ) (Ft ' I Pi t 2 " 1- 1/211 l /2" #4 (11 00 11200 T-4-35 Spec, 

I 

0.5-10 0-0.51 Yes 100 100 94 84 54 41 - -

1-21 0-1 I Yes 100 100 93 79 30 15 - Gran. 
Borrow 
(Sand) 

I I 

4-18 0-1 Yes 100 I 93 I 58 36 I 6 4 12.6% Gravel 

I 
I 

I 
I 

TABLE I 

Remarks 

1'-7', gravelly sand; 7'-10', 
sand and fine sand; bottom, sand. 

Test No. 5 was atop side of 
knoll, 100' SJS0 E of, and 8' above 
Test No. 4. Material is: 0 '-0. 5', 
overburden; 0.5'-3', silty fine 
sand; 3'-4.5', layer of silt-clay; 
4.5'-7', pebbly sand; 7'-10', 
silty fine sand; bottom, silt-clay. 

Test No. 6 was in face at north 
end of main lobe of pit. Material 
is: 0'-1', overburden; 1'-10', 
mixed beds of silty sand (with 
angular pebbles), sand, gravelly 
sand, and layers of silt-clay; 
10'-15', sand with some 1" stones; 
15'-17', layer of silt-clay; 17'-
19', pebbly sand; 19'-20', layer of 
silt-clay; 20'-21', silty sand; 
bottom, silt-clay. 

Owner: James Slattery. Area 
is a steep-faced pit on the south 
side of a grassy knoll 0.03 mile 
north of Town Highway No. 11; 
access is 0.34 mile southwest of 
the junction of Town Highways No. 11 
and No. 2. The knoll does not have 
the shape typical of a kame. 



'·.1p Field Year Dep t h of 
~d..;nt . Tes t Field Sample 
::o. No. Tested (Ft) 

I 
I 

2 1979 0-10 

I 

I 
I 

I 

I 3 1919 I 0-10 

I 

I 
I I 

10 1 1979 1-8 I 
I 

I 

STATE OF, RMONT 
AGENCY OF TRANSPORTATION 

'MATERIALS & RESEARCH DIVI SION - GEOLOGY SUB-DI VISION 

FLETCHER GRANULAR DATA SHEET NO, 17 

Over - Exist- Sieve Analysis Abrasion Passes 
Rurcl en i ng % PassinR AASHTO AOT 
(Ft ) Pit 2 II 1-1/2" 1/ 2" 114 /1100 11200 T-4-35 Soec, 

- Yes 82 77 54 43 12 10 12.3% Gran. 
Borrow 

1Gravel 

- Yes 100 100 96 83 9 5 - Sand 

0-1 I Yes 100 100 71 47 13 6 14.3% ~ravel 

l 

TABLE I 

Remarks 

Test No. 1 was in northeast 
face of pit. Material is: 
0'-1', overburden; 1'-4', fine 
gravel which was too steep to 
reach; 4'7', pebbly fine gravel; 
7'-18', silt-clay coated gravel; 
bottom, sloughed material. Face 
caved too much to backhoe. 

Test No. 2 was in floor, 10' 
south of face. Material is: 
0'-4', firmly packed, pebbly gravel ; 
4 '-8', coarse gravel with 611 to 
24" boulders; 8'-10', pebbly gravel 
with some boulders ;· bottom, sand 
and cobbles . 

Test No. 3 was in floor, 100' 
0 S13 W of, and 5' above Test No. 2. 

Material is: 0'-2', pebbly sand; 
2'-4', sand; 4'-6.5', pebbly fine 
gravel; 6.5'-10', sand; bottom, 
sand. 

Owner: James Slattery. Area 
is a rather sprawling, shallow 
Pit 0.06 mile south of Town High-
way No. 11; access is 0 . 37 mile 
southwest of the junction of Town 
Hi ghways No. 11 and 2. Town Road 

I 



" .ljl \ Field Year 
~~!..:-n t. Tes t Fi e l d 
· ;,) . No . Tested 

I 

I 
I 

I 
I 
I 

I I 

I 

' 
I 

STATE OF. RMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION - GEOLOGY SUB-DIVISION 

FLETCHER GRANULAR DAT A SHEET NO, 18 

Depth of I Over- Exist~ Sieve Analys i s Abrasion Passes 
Sample l nur den ing i. Pass i ng AASHTO AOT 
(Ft) (Ft ) Pi t 2 II 1- 1/2" 1/2" f/4 fl l00 f/200 T- 4- 35 Spec , 

I 
I I 

I 

I 

-

I I 
I 

I 

TABLE I 

Remar ks 

Commissioner said that this pi t 
was on a ridge higher than that 
north of the road {Map Identifica-
tion No. 9), but the town drew so 
much material from it that only 
boulders remain. 

Test No. 1 was in east face of 
northeast edge of pit. Material 
i s: 0' -1 ', overburden ; 1 '-5', 
sand ; 5'-8' , f ine gr avel with 
angular , I" stones; bottom, 
sloughed ma terial. Material i s 
about depleted. 



TABLE I 
SUPPLmENT 

FLETCHER PROPERTY OWNERS - GRANULAR Kap Identification No. 

lll!lwort.h, Ecfwa.rd • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7 

Pletcher, Town of •••••••••••••••••••• •••••••••• 3 

Mayotte, David ...................... .......... 8 

Schibi, Fred.erick •••••••••••••••••••••••••••••• 6 

Slattery, Jaaes and Bettie •••••••••••••••••• • •• 9, 10 

Talbot , Tbolla.s . . • . • • • . . • • • • • • • • • • • • • • • • . . • • • • • • 5 

T~, R.egina.ld • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 

Tllr'ner, Hrs. Cecile. • • . • • • • • • • • • • • • • • • • • • • • • • • • 1 

Villeneuve, Rt.cha.rd. • • • • • • • • • • • • • • • • • • • • • • • • • • • 4 
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Field Year 
!dent. Test Field 
No. No. Tested 

Rock 
Type 

Exist
ing 
Quarry 

1 1-A 1979 Pbyllit ~ No 

2 

1-B 1979 l>hyllitle No 

1-A 1979 Mixed 
Gray-
wacke 
and 
Green
Stone 

I I 

No 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
ENGINEERING GEOLOGY SUB-DIVISION 

FLETCHER ROCK DATA SHEET NO. 1 TABLE II 

Method 
of 
Sampling 

Chip 

Chip 

Chip 

Abrasion 
AASHTO 
T-3 T-96 Remarks 

34.8% Owner: Erwin Valgoi. Area is an outcrop which rises into the 
woods to the northeast. Outcrop is just east of Vermont Route 
108, 0.53 mile north of the Cambridge Town Line, and 0.19 mile 
south of Town Highway No. 25. As of June, i979, property was 
for sale. The Underhill Formation rock was steeply inclined 
and thinly foliated. A few irregular zones were fairly hard, 
but most of the rock was brittle and quite soft, and yielded 
thin, tabular, and elongated pieces. If the rock is suitable 
for construction purposes, the reserves are ample; however, 
the Underhill Formation is not known as a consistant source 
of good, uniform material in other locations. 

Test No. 1-A was taken for 75 feet southeasterly from the 
northwest end of the outcrop. 

11.1% 48.0% Test No. 1-B continued for 75 feet southeasterly from Test No.l-A. 

45.3% Owner: Reginald Tinker. Area is a rock slope north above a 
rocky pasture hillside,0,3 mile north of Town Highway No. 1; 
access is 0.21 mile east of the junction of Town Highways No.· 
1, 4, and 31. Area is a bit steep and slippery in places. 
Outcrop is on, or very close to, the contact between the 
Pinnacle Formation schistose graywacke and chlorite rock and 
the Tibbit Bill volcanic member of the Pinnacle Formation. 
The rock is thin-bedded (1/16" to 1/2") and folded; the beds 

are very steep to vertical. Mineralized zones are most 
noticeable near the sharpest parts of folds (crests & valleys). 
Some pyrites and other sulfides indicate the possible 
presence of a low-grade ore body nearby. Some zones~of the 
rock shatter very easily; in other zones, the rock breaks 
nearly blocky, and is more tenaceous. Part of the rock is 
like a slightly metamorphosed fine sandstone, part is like 
a phyllite, and part is like a greenstone (metamorphic volcanic), 
Mixed rock types are the rule, not the exception. 
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Field Year 
Ideot . Test Field 
No .• No. 

1-B 

I 

I 

3 1-A 

I 
I 

Tested 

1979 

1979 

Rock 
Type 

Mixed 
Gray-

jwacke 
and 
Gr een-

I s tone 
I 

I Mixed 
Gray-
wacke 
and I 
Gr een-
s tone 

I 
I 

Exis t 
i ng 
Quarry 

No 

No 

I 

I 
STATE OF VERMONT 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVISION 

ENGINEERING GEOLOGY SUB- DIVISION 

FLETCHER ROCK DATA SHEET NO , 2 TABLE II 

Met hod 
of 
Sampling 

Chip 

Chip 

Abrasion 
MSHTO 
T-3 T-96 Remarks 

The rock showed signs of intense folding, deformation, and 
rapid weathering . Test No . 1-A was taken for 50 feet 
obliquely across and north up the trend of t he rock. 

9. 4% 145. 7% Test No. 1-B was continued northerly for 50 feet from 
Test No. 1-A. 

4.2% ~4.9% Owner: Ernest Sweet . Area is a series of outcrops rising in 
random s t eps into the woods east of Town Highway No . 2; 
access is 0. 34 mile south of the junction of Town Highways 
No. 2 and 18. The rock seems to be mixed between a graywac:ke 
and a greenst one, but may be just a different phas4! or zone 
of the Pinnacle Formation. Rock having t hin, small pieces 
was not included in the sample , but might constitute from 
1/3 to 1/2 of t he total rock mass . The area seems to have 
three distinct types of rock which occur as adjacent beds 
of different source material which underwent metamorphism 
at the same time; these types are: greenstone,which is 
massive, hard, and breaks int o sharp-edged, sub- conchoidal 
to sub-angular pieces; graywacke, which is not as massive 
or hard, and breaks into rather hackly, somewhat irregular, 
tabular pieces, (the graywacke looks like an impure sand
stone, but JlQ.t '.a quartzite) ; phyllite, is the most shattered 
and weathered part of the rock and also breaks into the 
smallest pieces . The samples should be viewed as not quite 
represent ative because the soft er pieces were not large 
enough to test. 
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Field Year 
Ident. Tes t Field 
No . No . Tes ted 

1-B 1979 

I 

4 1-A I 1979 

Rock 
Type 

i Mixed I 
I 

Gray
wacke 

1 

and 
Green-, 

I stone,1 

I 

Exist
ing 
Quarry 

No 

Gray- No 
wacke I 
and 
Congl-1 
omeratle . 

() 
STATE OF VERMONT 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVISION 

ENGINEERING GEOLOGY SUB-DIVISION 

FLETCHER ROCK DATA SHEET NO, 3 TABLE II 

Met hod 
of 
Sampling 

Chip 

Chip 

Abrasion 
MSHTO 
T-3 T-96 Remarks 

Even though random outcrops were sampled, a fairly good cross 
section across the strike was obtained. The outcrops rise 
in roughly parallel steps with individual relief of from IO' 
to 15' up to a maximum of 30. The scarps are fairly steep on 
the west slope. 

Test No . 1-A was sampled eastward for 75 feet on the west slope 
of the outcrop near the top of the wooded hill. 

30.1% Test No. 1-B was continued eastward for 75 feet from the east 
edge of a low flat area, 100 feet east of the east edge of Test 
No. 1-A. This area would be quite easy to develop as a rock 
source and it has a good reserve of material. 

28.0% Owner: Harold Howrigan. Area consists of a series of outcrops 
separated by woods and flat places. The area is in woods 
west of Town Highway No. 6; access is 0.33 mile south of its 
junction with Town Highway No. 7. Several logging and sugaring 
roads would help in the preliminary work of developing the area. 
Outcrops are part of a series of steps varying from 10' to 
20' high, 50' to 100' wide, and 100' to 300' long. A major 
volume of material lies uphill to the west of sampled area. 
The rock is Pinnacle Formation graywacke and conglomerate. It 
looks like a low-grade quartzite having quite distinct grains, 
or a partly metamorphosed sandstone. The rock breaks into 
some thin and tabular pieces, but mostly into sharp, and angular 
to sub•angular pieces. 
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Field Year 
ldent . Tes t Field Rock 

Type 

Exist
ing 
Quarry No . No . 

1-B 

I 
5 I 1-A 

I 

1-B 

Tested 

1979 Gray
wacke 
and 
IConglo 
merate 

No 

1979 :Mixed I No 
'Phyllitte, 
!s chis t 

1979 /Mixed No 
'Fhylli tle 
and 
s chis t 

l 

0 
STATE OF VERMONT 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVISION 

ENGINEERING GEOLOGY SUB-DIVISION 

FLETCHER 

Method 
of 
Sampling 

Chip 

Chip 

Chip 

ROCK DATA SHEET NO , 4 TABLE II 

Abr asion 
MSHTO 
T-3 T- 96 Remarks 

6.6% 28.5% It is very hard and tenacious, and is gray with a slight 

green tinge. The grain size varies from 1/32" to 1/8". There 

are some very fine-grained, round-edged bodies of rock which are 

darker gray within the main pieces of rock. The rock breaks 

into the sharp-edged, thin pieces which might detract from 

the rock's value as construction material. Most of the out

crops were glacially scoured, rounded, and smoothed, so only 

random samples were obtained from rock having adequate natural 

breakage. 

36.1% Owner: Leo Werner. Area is a rough, grass and brush

covered, south slope of a hill rising northerly from the bend 

in Town Highway No. 3; access is 0.03 mile south of the 

Fairfield Town Line. Outcrops occur in sporadic steps upslope 

and rise 3' to 12' each. They are 10' to 50' long, and 

36.4% 

4' to 20' wide. The trend of the outcrops is NS°E. Jointing 

and weathering have produced a deeply furrowed surface on 

the rocks. Random samples represent a relatively thin segment 

across the strike, but the rock seems of consistently poor 

quality throughout. 

34.7% Rock fragments were angular, thin and elongated, and splintery. 



-o 

TABLE II 
SUPPLEMENT 

FLETCHER PROPERTY OWNERS - ROCK Map Identification No. 

HCJIJI"igan, Harold •••••••••••••••••••••••••••••• 4 

Sweet , Ernest •••••••• • •••••••••••••••••••••••• 3 

Tinker, Reginald ............................. 2 

V a-lgoi, Erw-1.n ••••••••••••••••••••••••••••••••• 1 

Werner, Leo ••••••••••••••••••••••••••••••••••• 5 
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