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History

The Materials Survey Project was formed in 1957 by the Vermont Department

of Highways with the assistance of the Federal Highway Administration. Its

prime objective was to compile an inventory of highway construction materials

in the State of Vermont. Originally, investigations for highway construction
materials were conducted only as the immediate situation required and only
limited areas were surveyed; thus, no over-all picture of material resources

wvas 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 avatlable
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 recégnaissance, study of maps and aerial photograpﬁs and geological and
physiographic interpretation. Maps, data sheets and work sheets for féporting
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.

7

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 materials. 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 1" = 2604'. Delineated on the Bedrock Map are the various rock formations
and types in the township. This information>waa obtained from: Vermont Geological
Survey Bulletins, Vermont State Geologist'Reporta, United States Geological Survey
Bedrock Maps, Centennial Geological Map of Vermont, the Surficial Geologic Map
of Vermont and other references.

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

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

are on file in the Materials Division of the Vermont Department of Highways.
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LOCATION
. The town of Ferrisburg is in the northwest corner of Addison
County in west-central Vermont. It is bounded on the north by Charlotte, on
the east by Monkton, on the southeast by New Haven, on the south by
Waltham, the City of Vergennes, and Panton, and on the west by Lake Champlain.
(See County and Town Ouline Map of Vermont on following page.)
The town lies entirely within the Champlain Lowland physiographic
subdivision, and has a gentle, undulating surface which rises from marshes
to isolated ridges of low relief. Most of the western and central parts
of town are covered by fine Take sediments with high amounts of clay.
Elevations range from 705 feet atop Shellhouse Mountain, in the northeast
corner of town, to 95 feet at the surface of Lake Champlain.
Drainage is mostly north and northwestward into Lake Champlain via
Otter Creek, Little Otter Creek, Mud Creek and Dead Creek; Lewis Creek and
t East Slang Creek flow westward, and South Slang and Goose Creek flow northeast-

ward.



i 1 A
\ [ \ \ 1 [ I NoRTON // SN
‘ LT e\ auron I l St I wouan / / N
NG ~ |l N \\ X \ faor ,qumr jlf'\ I L= o 7\
R - B! —“ H ,/ gusn" ‘> WARNERS "‘-,""/’5“‘,’:;5:'/‘/\ / ~
~— H RXd ~ L 53
L ) [ e T e ,’ h ! esiriee | ,’ T a |/ Nt f o
] ~ T~ [ \ K N, N L/ ues N
£ ! ~ { —~——— | ! wonteanenr H \ ’ 2N / ~ < AN ¢
< S 1 r , ~OS N HIRLESTON TN . / ~
\ (,, / 1IN S 4 & P —— }-—-——'— @ Laomnoes, ~. L
) K \,-"" { FARFIED — IRASBURG / SSe / \\/ Wi SN 7 waiwiieed N
.,m .m - N ‘,l— > Lowtwt 7\ “/ ~y " ;/ \ ~ Y
‘:\\\3 ’I r}'“ - / w'/ awrron 7 wesTooe >\\ IJ“
RN\ TE~L } seuocar Q‘ “ \ %,
.n-b uu storn -L W/ \. AN //‘\ FERDINAND :,,

S (llllll[

A0DisoN (' ~—\

__.—--'\ Y |

mprort ! \
fun
CORKMALLY
) !
\
v
snonewin ¥ [3
A

———————

]
WEST BAVER
Tran |' CASTLE

'l“l'

wELLS

PANLET

Burngton

CHARLOTTE |‘

NONETON

e  vew e \°
\
—Ph

v

==\
| WIDOLEQURY Il 2PTON

4,),1' '

\
HENSOM :mume-\\ PITTSFORD Y 7

—_— -~
F -4 (lL __\rz

i

/
AN
.7 -

/mmun‘; il T " |
F——Lgmmss) | i -~k |

——._._“__.—‘lr_ ‘

\ mlm\\ FLETCRER
\

\ \ o VIlL! /

7
T~ \k;\ / /
. CANBRIDG JOMNSON
/ uract ‘\ / w0 mne ,7\
/

// WESTFORD / \ ,.A /
\75\\\ /? \ ( /07~ N woeen
y "’mm:u ‘

s/ 4

// o' \ ~ N
fenny¢ o7 )\“\.- stone

N >[ wossanh

UISION s’_l:.l_ - .1
I~ worcesier )~

AN
I I,\mnlm J oo 7 ~ /
AN WATERSUAY ; ~ ;e

< T\\J '[Nk\\ ~o /ouuu ,/

1 d ~—
A ungsaone 3 7 “r wIOLESE / Sswrieto
I8 J_n_unmmu IR, \L\ &( s~/ / AL

~ ;\uonmuu
" ‘| h ~ / r/ Montpelinr / ~
P ~a ) woretown :\

| STARES30RO \ ! *I\\ Il\
v UL cu’n/"""’" /S PN
R LT T AN,

A 1‘ \am‘[‘

- \ 7/ & ~ /
\ N Tos 7\/. MR | omanct f
~a %r“‘ l\ s tl NORTHFIELD ~.. |

\ bWt / w{
."““ \\ LINCOLN \ WARREN / \\\

o "‘ *\Ni rorsury

J BAODRFIELD \

lIlluISWlI,
\\\ /nsummu

S S

‘ CHELSEA

7~ i@ i
_ ~d S aRanTREE / N
— L; , S~ / 0 />« "
7 rnooew / >~

SALISIURY l,-—ll T / ,/ ;I~

— * TUNBRIDGE
-—1 . ral. / ~ /
LecesTer \ &y chnrs!n, /N

—|‘|¢Ml' - /  VETHEL
'\/-y /!:’:,\' I“\ / rotaton
sRaNDON \Z } \‘wf /
r‘ -
/ T~
! J J ~A
A /"I A / PowFRet ,/
St
oty /O =~ ! wareo
Ton T rogron ool aeugou / suetsonne 7 7"\\\ /N
noRss ~2 ! [‘\ /lmcmm,

Vest™ R S d

\ \?‘( /
,‘___——\\ CHITTENDEN A\ 4510:"“0‘[,

-

| l \ 3 Rutiond ~~ FALU B / Y
| 1 '"2‘:" % I Te /

AN 4 [
/Tnnourn]’ WALLINGFORD 1y g
| i i /

——— YENDI

T J.T____.L.l Jiunion | 0100 ”Juwmsnn

N, i Pt

= oaner ; 1 Tason . rl.-.".'ﬁ:,ﬂ‘"‘
| | © WESTON ‘

LanogROVE tAlWV(I: CHESTEN | SPRINGFIELD
|

reRy N \L

f_’_
\
a|

1

Tionoowoeney

[
) ' CRAFTON | BOCKIRGAAN
L ,\\\ wntna |

1. -1

S

Y fowWNAL

-~
“‘”“'"'l CLASTENSURY

i
1 ," rnnm,*
© Il mer g
SUNBERLAND | crpqrron | I’mmm YI'“""ISH!
h I —-——11 Q‘,:l
===y | msto ’,-~°_‘:4°,k——-_
S/ e

7“!["!!( [

=

3
-4
=
-~
-
-~

——

-

_—
E

!
H

|
I 1 J VERNON

miree- I\.‘ EOEN ¢, o ~ \ \
‘\\ / \,,, : \ I cLOVER /\\ J \\ @ \\ NN
A \ / N ’ sumn ’, o ~

Annsmv ,l\

Y nmsmo[ ‘\ /*

3 i
Puonsion A~ . I oo , weroar %,
/S wona / S 'o >~ *L [ \ e SN

/ /
~o [/ Ewom N/ woes / ‘\Q =~y "'")‘ (\ LUNENDURG
\

/ ~ \ Ve
rd
S el NN
~ / \\mmm 3

~-.-7-\4’ rumnuo oo\

/S~ /I S~ 1 &

' SV commnn /
| CRANVILLE V\‘f\\
!

! siusseono /
4 /
S~/
! [ J s/ .

¢ NEWARK /\

£AST NAVEN /

N
. buse v ! osnar / \

I AR ll!(!l“l{‘ e \\/ 6,,

.’( 5

SKEFAIELD \‘

\ / Jemamn
~,
~

/ AV
S / JoNNsBuRY
'/ SN/ ey ,( contor

~ -~
So o /7/
PEACHEN

——
Lt 4

~ i
i T~

NEWRURY
el

/

/ !
I TorsHAN [
/

/I
o =

~
S
~.

/ saavfonn

/ Tureond

NORWICH

COUNTY AND TOWN
OUTLINE MAP

VERMONT

PREPARED BY TRL
VERMONT DEPARTMENT OF HIGHWAYS
HIGHWAY PLANNING DIVISION

SCALE
. o a [ 12 uogs
. -

[
!
i

/

M A S § A C H U S E T T S8

OECEMBER 31,1974



. Page 5

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 months
and comprises 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 con-
tributed to the obsolescence of a number of reports. In addition, the results
of samples taken by other individuals are analyzed, and the location at which these
samples were taken, is mapped when possible. As complete 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
assimilated in the office investigation, is used to determine the areas where
sampling will be concentrated. When a promising source has been determined by
rock type, volume of material, accessibility, and 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 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
structuré. When the rock is uniform, aﬁd 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 information on the Rock Materials Map (Plate II) is simplified.
(For a more detailed description of the respective rock formations, see the
summary included in this report.) In the summary, it is apparent that complex
metamorphic and sedimentary rocks underlie the town.

The western and central three-quarters of town are underlain by many
formations of limestone, marble, slate, shale, dolomite, and phylliite. The
Crown Point member of the Chazy Limestone yielded acceptable Crushed Stone
for Sub-base from quarries at Map Identification Nos. 1, 4, and 6 (City of
Vergennes Quarry); the Orwell Limestone yielded acceptable material from a
quarry at Map Identification No. 3; the Hortonville-Glens Falls formation
yielded acceptable test results from a quarry at Map Identification No. 5.
The Monkton Quartzite was sampled at Map Identification No. 2, and the
Shelburne Limestone and Clarendon Springs Dolomite were sampled at Map
Identification No. 7; both areas yielded acceptable material from undeveloped
sources.

The sources are listed most favorable first: Map Identification Nos.
2, 6 (Quarry), 7, 3 (Quarry), and 4 (Quarry).

Many formations are buried below fine lake sediments and clays.
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SURVEY OF SAND AND GRAVEL SOURCES

Procedure for Sand and Gravel Survey

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

The office investigation is conducted primarily during the winter months
and comprises the mapping of potentially productive areas from various references.
Of these references, the survey of glacial deposits mapped by Professor Stewart
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 from pit faces
and other exposed surfaces. Test holes in pit floors and extensions are dug with
a backhoe to a depth of approximately 11 feet to obtain samples which are sub-
mitted to the Materials Division where they are tested for stone abrasion by the

AASHTO T-4 Method, and sieved for gfadation.
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Discussion of Sand and Gravel Deposits

Results of this survey showed that granular materials are scarce
in Ferrisburg. There were several areas mapped as having sand, but
inspection showed most of them were silt or silt-clay deposits, bedrock
control, or contained housing, and no sampling was allowed.

Six of the eight areas sampled are near the edge of Otter Creek in the
southwest corner of town, the other two are nearly depleted pits in the
northeast corner of town. Map Identification Number 1 yielded acceptable
sand and gravel from a nearly depleted pit.

Map Identification Numbers 2, 3, 5, and 6 were pits having acceptable
sand. Map Identification Numbers 7 and 8 had failing sand, and Map
Identification Number 4 had failing granular borrow.

The sources are listed most favorable first: Map Identification Number
6, 5, 3, 1, and 2; are all pits with 1ittle material remaining, therefore,
material is obtained from the towns of Hinesburg and Bristol.
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Summary of Rock Formations in the Town of Ferrisburg

Bascom formation: Interbedded dolomite, limestone or marble, calcareous sand-
stone, quartzite and limestone breccia; irregular dolomitic layers, thin
sandy laminae, and slaty or phyllitic partings characterize limestone
and marble of lower, middle, and upper parts of the Bascom, respectively.

Chazy Limestone: Dark blue-gray, somewhat nodular and granular limestone
with buff dolomite and shaly interbeds a fraction of an inch thick, and
2 to 4 1inches apart.

Chazy Limestone (Crown Point member): Massive, characterized by abundant
Maclurites magnus.

Chazy Limestone (Day Point member): Calcareous quartz sandstone and calcarenite;
orange-weathered, dolomitic siltstones are common in eastern areas.

Chazy Limestone (Valcour Member): Dark gray calcarenite succeeded by medium-
to Tight-gray, buff-weathered, silty, partly coquinal limestone.

Chipman formation (Bridport Dolomite member): Buff-to brown-weathered, sharply
defined and Taterally persistent beds of medium-bedded to massive,
scored dolomite.

Clarendon Springs Dolomite: Fairly uniform, massive, smooth-weathered, gray dolomite
characterized by numerous geodes and knots of white quartz; quartz sandstone
and irregular masses of chert near the top.

Cutting Dolomite: Massive, gray-weathered, nondescript dolomite with a finely
Taminated calcareous sandstone at base.

Danby formation: Interbedded quartzite and dolomite.

Glens Falls formation: Thin-bedded, dark blue, rather coarsely granular and highly
fossiliferous limestone.

Hortonville formation: Black, carbonaceous and pyritic slate and phyllite,
Tocally sandy; brown-weathered, 1imy beds are common near base.

Iberville formation: Non-calcareous black shale interbedded with occasional
doTomite beds, and in the lower part with calcareous shale.

Monkton Quartzite: Distinctively red quartzite interbedded with lesser buff
—and white quartzite and relatively thick sections of dolomite 1like that of
the Winooski.

Orwell Limestone: Smooth-ledged, sub-1ithographic and 1ithographic, dove gray
weathered Timestone commonly cut by veins of white calcite; beds filled
with fossil shell fragments are characteristic.

Shelburne formation: Chiefly a white marble or gray limestone characterized
by raised reticulate lines of gray dolomite on the weathered surface.
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Stony Point formation: Predominantly calcareous black shale that grades upward
into argillaceous limestone and rare dolomite beds.

Whitehall formation: Similar to Shelburne, but with interbedded massive dolomite.

Winooski Dolomite: Buff-weathered, pink, buff, and gray dolomite; beds 4 inches
to 1 foot thick separated by thin, protuding, red, pink, green, and black
siliceous partings. '
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Glossary of Selected Geologic Terms

Argillaceous: Containing or consisting of clay. The term is commonly used
with rock names to indicate the presence of clay; as, argillaceous
limestone, argillaceous sandstone.

Bedding: The arrangement of rock or granular material in layers.

Bedrock: The more or less solid, undisturbed rock at the surface, or beneath
deposit: of soil.

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

Breccia: A rock made up of consolidated angular rock fragments larger than
sand grains. It is 1ike conglomerate, except that most of the fragments
are angular with sharp edges and unworn corners. The unconsolidated
equivalent is rubble.

Calcareous: Consisting of, or containing from 10-to 50-percent of calcium

carbonate (CaC03).
Coquinal: Rock consisting predominantly of whole or broken calcareous shells.

Drainage: The manner by which water moves on or beneath the earth's surface,
in streams, rivers, brooks, and channels.

Geodes: A hollow noduie or concretion of stone lined with inwardly pointing
crystals.

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

Lamina: A thin layer of stratified rock, 1 cm. or less in thickness.

Outcrop: The part of a body of rock that appears bare and exposed at the
surface of the ground.

hx111te A fine-grained, foliated, metamorphic rock intermediate between the
mica schists and slates into which it may grade. The foliation is caused
by large amounts of potash mica (sericite) which gives the rock a
distinctive silvery appearance.

Relief: The term used to designate the difference in elevation between the
summits and lowlands of a particular region.

Shale: A term for 1ithified muds, clays and silts that tend to split into thin
sheets along the bedding planes or along cleavage planes. Shale differs
from mudstone, claystone and siltstone by having the pronounced tendency
to split (fissility).

Slate: A homogeneous metamorphic rock, so fine-grained that no mineral grains
can be seen. Slate splits with a foliation so perfect, that it yields slabs
having plane surfaces almost as smooth as the cleavage planes of minerals;
hence, this variety of folijation is termed slaty cleavage.
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Water Table: The upper surface of a zone of saturation, except where the surface
is formed by an impermeable body.

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

PARTIAL SPECIFICATIONS FOR HIGHWAY CONSTRUCTION MATERIALS

Listed 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, January, 1972,

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:

TABLE 703.03A - SAND BORROW AND CUSHION

Sieve Percentage by Weight Passing Square Mesh Sieves
Designation TOTAL SAMPLE SAND PORTION

2" ) 100 ,

15" ’ ’ 90-100 .

3" . . 70-100

No. 4 . 60-100 100

No. 100 . 0- 30

No. 200 . 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 meet the requirements of the following table:

TABLE 703.05A - GRANULAR BORROW

Sieve Percentage by Weight Passing Square Mesh Sieves
Designation TOTAL SAMPLE SAND PORTION
No. 4 20-100 100
No. 200 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 silt, loam, clay, or organic matter. It shall be obtained from approved
sources and shall meet the following requirements:




ty

(é) Gradiné:

Appendix 1
(con't.)

The gravel shall meet the requirements of the following

table:
TABLE 704.05A - GRAVEL FOR SUB-BASE
Sieve ) Percentage by Weight Passing Square Mesh Sieves
Designation TOTAL SAMPLE SAND PORTION
No. 4 20-60 100
No. 100 0- 18
No. 200 o- 8

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

(b) Percent of Wear. The percent of wear of the gravel shall be not more

than 25 when tested in accordance with AASHTO T-4, or more than 40
when tested in accordance with AASHTO T-96.

704.06 CRUSHED STONE FOR SUB-BASE. Crushed stone for sub-base shall consist

of clean, hard, crushed stone, uniformly graded, reasonably free from dirt, deleterious
material, pieces which are structurally weak and shall meet the following requirements:

(a) Source.

This material shall be obtained from approved sources and the

area from which this material is obtained shall be stripped and cleaned
before blasting.

(b) Grading.

This material shall meet the requirements of the following

table:
TABLE 704.06A - CRUSHED STONE FOR SUB-BASE
Sieve Percentage by Weight Passing Square Mesh Sieves
Designation TOTAL SAMPLE
AR 100
4" 90-100
15" 25~ 50
No. 4 0- 15

(c) Percent of Wear. The percent of wear of the parent rock shall be not

more than 8 when tested in accordance with AASHTO T-3, or the crushed stomne
a percent of wear of not more than 40 when tested in accordance with AASHTO

T-96 °

i
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(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.

(£) 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

Sieve Percentage by Weight Passing Square Mesh Sieves
Designation TOTAL SAMPLE
3/4" 100
/2" 70-100
No. 4. 50- 90
No. 100 0- 20
No. 200 0- 10

704.07 CRUSHED GRAVEL FOR SUB-BASE. Crushed gravel for sub-base shall coansist
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

Sieve Percentage by Weight Passing Square Mesh Sieves
GRADING Designation TOTAL SAMPLE SAND PORTION
COARSE 4" 100
No. 4 25~ 50 100
No. 100 0- 20
No. 200 0- 12
2" 100
" 90-100
FINE No. 4 30- 60 100
No. 100 0- 20

No. 200 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.

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

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

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

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

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

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

- Sieve Percentage by Weight Passing Square Mesh Sieves
Designation TOTAL SAMPLE
.3 100
3" ) 90~100
2" 75-100
1" " 50~ 80
3 30- 60
No. &4 15- 40
No. 200 0- 10

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

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

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

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

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

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

TABLE 704.10A - GRAVEL BACKFILL FOR SLOPE STABILIZATION

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

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

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

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

TABLE 704.11A - GRANULAR BACKFILL FOR STRUCTURES

Sieve Percentage by Weight Passing Square Mesh Sieves
Designation TOTAL SAMPLE SAND PORTION
3" 100
24" 90-100
No. 4 50-100 100
No. 100 0- 18

No. 200 0o- 38




FERRISBURG GRANULAR DATA SHEET NO.

1

TABLE I

Map
Ident.
No.

Field
est
No.

Year
Field
Tested

Depth of
Sample
(Ft)

Over-
hurden
(Ft)

Exist-
ing
Pit

Abrasion

Sieve Analysis
9 AASHTO

Z Passing

1-172"] 1/2"] #4] #100] #204 T-4-35

Passes
ViiD
Spec.

Remarks

1975

1975

1975

0.5-5

1-11

1-10

0-0.5

0-1

0-1

Yes

Yes

Yes

100

100

D2

100 100 p4 {27 13

100 100 po |27 7

75 64 19.1%

Gran.
Borrow
(Sand)

Sand

Gravel

Owner: Oscar Jewell. Area is a
nearly depleted pit in a bed-
rock control woods, 0.19 mile
southwest of Town Highway No. 14
and 0.64 mile south of its
junction with Town Highway No. 15.
The floor of pit was wet. Test
No. 1 was on north face. Material
was: 0.5'-1', pebbly fine gravel;
1'-3', pebbly silty sand and

fine sand; 3'-4', silty sand;
4'-5', silty fine sand; bottoms
at 5' silt-clay and water.

Test No. 2 was on southwest face,
100 feet south of Test No. 1.
Material was: 1'-11', fine sand
with random small stones; bottoms
in sand and water.

Test No. 3 was on face south of
water in south end of pit. Material
was: 1'-10', gravel or fine
gravel; bottoms at 10' on water.

No backhoe sampling was allowed,
and owner would not sell any
material.

1975

0-3

Yes

100

100 100 95 |46 19

Owner: August Jerger, Jr. Area is
a shallow remnant of a pit in
bedrock control pasture, 0.2 mile
west of Town Highway No. 14, and
0.89 mile south of its junction
with Town Highway No. 15.



FERRISBURG GRANULAR DATA SHEET NO. 2

1

TABLE 1

Map
Ident.
No.

F'ield
lest
Vo.’

Year
Field
Tested

Depth of
Sample
(Ft)

Over-
%urden
(Ft)

Exist-
ing
Pit

Abrasion

Sieve Analysis
9 AASHTO

% Passing

1-1/2"1 1/2"] #4] #100] #204 T-4-35

Passes
VID
Spec.

Remarks

1975

0-1

Yes

100

100 |100 |96

Sand

Test No. 1 was in low east face.
Material was: 0'-3', silty sand;
bottoms in water. :

Test No. 2 was gulley on bank at
west edge of pit. Material was:
1'-7', sand; bottoms in water.
Owner did not want any backhoe
testholes dug in his pasture or
pit. No material was for sale.

1975

1975

0-1

0-1

No

No

100

1100

100 100 110016

12

100 100 100142 133

Sand

Owner: Vermont Dept. of Fish and
Game. (Land was formerly owned

by Weeks School.). Area is tree
and bush-covered field with a long.
shallow excavation 100 feet west
of Town Highway No. 8, and 0.79
mile south of its junction with
Town Highway No. 19. The
excavation was the result of top
soil being taken for use at the
Weeks School.

Test No. 1 was at north end of
field, 40 feet west of Town Highwa)
No. 8. ’
Material was: 1'-6', sand; bottoms
at 6' on blue-gray, moist silt-
clay.

Test No. 2 was near tree line in
south end of field, 700 feet south
of Test No. 1. Materijal was: 1'-



FERRISBURG GRANULAR DATA SHEET NO. 3

TABDLE 1

Map
Ident.
No.

Field
Test
No .

Year
Field
Tested

Depth of
Sample
(Ft)

Over-
%urden
(Ft)

Exist-
ing
Pit

Sieve Analysis

Z

Pass]

1-1/2"

1/2”

ng
4

i#100

ir20(

Abrasion
AASHTO
T-4-35

Passes
VHD
Spec.

Remarks

4', silty sand; bottoms at 4'

on moist silt-clay. Excavated area
was very soupy. Southwest corner
of field was being used as a

dump.

1975

1-3

No

100

100

100

94

45

26

Owner: Weeks School. Area is a bus
covered field west of planted pine
access is 0.82 mile south of the
junction of Town Highways No. 8
and 19. Test No. 1 was in over-
grown field 0.07 mile west of

Town Highway No. 8.

Material was: 1'-3', silty sand;
bottoms at 3' on wet silt-clay.

1975

1975

1-5

1-4

Yes

Yes

1 00

00

100

100

100

100

97

100

Sand

Sand

Owner: Orville Danyou. Area is a
second-growth woods with a small
clearing and tiny pit, 0.1 mile
west of Town Highway No. 8, 1.02
miles south of its junction with
Town Highway No. 19.

Test No. 1 was in small depression
at edge of woods northeast of

pit.

Material was: 1'-5', sand; bottoms
on silt-clay and water.

Test No. 2 was in small clearing,
150 feet southwest of Town
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TABLE 1

Map
Ident.
No.

Field
Test
No.

Year
Field

Tested

Depth of
Sample

(Ft)

Over-
%urden
(Ft)

Exist-
ing
Pit

Sieve Analysis

Z

Passi

ing

zll

1-1/2"

leu

4

#100

#204

Abrasion
AASHTO
T-4-~35

Passes
ViID
Spec.

Remarks

1975

1-4

Yes

100

100

100

Sand

Highway No. 8
Material was: 1'-4', sand; bottoms
at 4' on silt-clay and water.

Test No. 3 was in low northeast
face of small pit.

Material was: 1'-4', sand; bottoms
at 4' on silt-clay and water.

1975

1975

0-1

0-1

Yes

Yes

100

1 00

100

100

100

100

i 00

00

24

10

Sand

Sand

Owner: Orville Danyou. Area is a
small pasture with pit at its
west edge, 0.07 mile west of

Town Highway No. 8, and 110 feet
south of its junction with Town
Highway No. 43. Only one backhoe
test hole was allowed in the

area near pit.

Test No. 1 was in the southwest
corner of pasture just south

of low, wet pit.

Material was: 1'-6', sand and
fine sand; bottoms at 6' on silt -
clay and water.

Test No. 2 was on south face.
Material was: 1'-6', sand; bottoms
at 6' on silt-clay and water.

1975

0-1

No:

100

100

100

95

13

Gran.
Borrow

(Sand)

Owner: Rol1in Atkins. Area is a
cornfield northeast of Town



FERRISBURG GRANULAR DATA SHEET NO. 5

TABLE I

Map Field {Year (Depth of {Over- | Exist- Sieve Analysis Abrasion| Passes

Ident. flest |Field {Sample jburden | ing 9 Paszing AASHTO | VHD Remarks

No. No. Tested | (Ft) (Ft) Pit 2" 1-1/2"{ 1/2"{ #4] #100| 7204 T-4-35 |Spec.
Highway No. 8, and 0.8 mile
northwest of its junction with Towr
Highway No. 42.
Test No. 1 was near center of west
edge of cornfield, 45 feet north-
west of Telephone Pole No. 6.
Material was: 1'-4', sapd; bottoms
at 4' on silt-clay. The owner
allowed only one backhoe test-hole.

8 1 1975 |2-8 0-2 No 100} 100 100 100}53 23 |fmmmmmmm | mme- Owner: Lawrence DelLorme. (Former

owner: Alan Clark). Area is a
scrubby, second-growth woods, 0.15
mile northeast of State Aid
Highway No. 3, and 0.28 mile north
of Panton Town Line. Test No. 1 wac
in small fenced-in area, 150 feet
northeast of trailer.
Material was: 2'-4', sand; 4'-8',
silt-clay.

2 1975 |0-3 No 100{ 100 100 83 |26 16 |-=====-= | ==-=-- Test No. 2 was in small clearing i
woods east of trailer. Material
was: 0'-3', silt-clay.

3 1975 |1-8 0-1 No 1001 100 100 Y8 |24 14 f-eeeee-- Gran. | Test No. 3 was in small clearing a‘

Borrow | east end of wooded terrace,
(Sand) | northeast of Test No. 2.
Material was: 1'-8', sand; 8'-10',
silt-clay.
i
]




Table I
Supplement

FERRISBURG PROPERTY OWNERS - GRANULAR

Map Identification No.

Atkins, Rollin ' 7
Danyou, Orviile 5,6
DeLorme, Lawrence 8
Jerger, August Jr. 2
Jewell, Oscar 1
Vermont Dept. of Fish and Game 3

Weeks School 4



Table II
FERRISBURG ROCK DATA SHEET NO. 1

aﬁlp Field | Year Rock Exist- | Method Abrasion
Lient, Test Field Type ing of AASHTO Remarks
No. No. Tested Quarry | Sampling| T-3 T-96

1 1-A 1975 |Limestone|Yes Chip 3.6% 126.0% | Owner: Mrs. Linda Steady. (Former owner: Chester Hawkins).
Area is a rock exposure with Tow relief on the west side

of Little Otter Creek near its mouth. A very small quarry
or prospect remains, but there is not enough relief or .
extent to consider this area a major rock source. Access
is 0.37 mile northeast of the curve on Town Highway No. 19,
and 2.85 miles northwest of the junction of Town Highways
No. 8,19, and 35,and State Aid Highway No. 5. The rock is
mapped as being the Crown Point member of the Chazy Lime-
stone. It breaks either blockily, or into shattery sharp-
edged, tabular pieces; this shaly characteristic may be
just a surface (weathering) effect which becomes more
massive with depth. The rock is a blue-gray to gray lime-
stone, with tan seams running obliquely through the

zones which yielded most of the sharp-edged pieces. The
rock was nearly horizontal so only a slight thickness could
be obtained.

Test No. 1-A was a 150-foot sample representing a 30-foot
thickness, and extended westward from the low scarp at the
edge of the creek, to the wall of the small quarry. Scattere
outcrops were sampled.

1-B 1975 | Limestong Yes Chip 3.8% |21.8% | Test No. 1-B was a 150-foot sample along the surface of the
Tow outcrop southwest of Test No. 1-A. This sample
represents 30-feet of thickness because of nearly horizonta.

beds which dip south or southeast 10° to 15°, The owner
would sell material.

2 1-A 1975 | Quartzitgq No Chip 1.2% {18.4% | Owner: Lawrence Gebo. Area is along the wooded western base
of Shellhouse Mountain, in the northeast corner of town.
There is good relief and ample material. A haul road

could be built west across a brook and marsh to Town Highway
No. 23 (Buckwheat Road), if a right-of-way southward across
A. Jerger's 1land could not be obtained.




Table IL

FERRISBURG ROCK DATA SHEET NO. 2

Map
T.dti'ﬂt .
NO.

Field
Lest

No.

Year
Field

Tested

Rock
Type

Exist-
ing
Quarry

Method
of
Sampling

Abrasion
AASHTO

-3 |T-96

Remarks

1-B

1975

Quartzite

No

Chip

1.8% 22.6%

The rock is a quartzite which varies from the characteristi
reddish-purple of the Monkton formation, to a light-to-
dark green to gray-green(almost like an un-oxidized

Monkton Quartzite). The rock varied from nearly sub-
vitreous to coarse-grained. The area would make a good
source for a crushed-rock operation, and is 0.3 mile north
of Town Highway No. 14 and 0.65 mile east of its junction
with Town Highway No. 23. There was no distinct bedding, an
the slopes were very slippery and treacherous.

Test No. 1-A was a 75-foot sample southward along the base
of ledge, 200 feet north of A. Jerger's stone wall.

Test No. 1-B was a 75-foot sample southward from Test No. 1-

1-A

1975

Limestone

Yes

Chip

2.4% 26.0%

Owner: Gerald W. Hatch. Area is a quarry on a wooded, rocky
slope 0.25 mile west of Town Highway No. 41, 0.54 mile
south of its junction with Town Highway No. 39. Rock was
stock-piled on the quarry floor for use at Button Bay State
Park.

The rock is mapped as being just above the contact between
the Orwell formation on the east, and the Valcour member

of the Chazy Limestone, on the west.

There was 50-feet of thickness represented by the tests,
and there seems to be an adequate amount of material. The
rock broke from blocky, to sub-angular, to tabular and plat
The beds strike N 15°E. and dip 30° to the east. Some
solution channels and cavaties are roughly parallel to the
strike. Three joint sets were noted: One is parallel to
the bedding plane, one is vertical and perpendicular to the
strike, and the other is vertical and parallel to the
strike.

Test No. 1-A was a 50 foot sample from the northwest

corner of the quarry.



Table I1

FERRISBURG ROCK DATA SHEET NO. 3

Map
Ident.
0.

Field
Test
No.

Year
Field
Tested

Rock
Type

Exist-
ing
Quarry

Method
of
Sampling

Abrasion

AASHTO

T-3

I-96

Remarks

1-B

1975

Limestone

Yes

Chip

3.3%

20.2%

Test No. 1-B was a 50 foot sample .rom the southwest
corner of the quarry, 175 feet south of Test No. 1-A.

1975

1975

‘| Limestone

Limestone

Yes

No

Chip

Chip

3.1%

3.1%

20.5%

23.6%

Owner: H.E. Bodette. (20 acres of land was for sale
10/29/75). Area is a small quarry on the northeast end of
a rocky knoll. 0.5 mile south of Town Highway No. 31 and
0.05 mile east of its junction with Town Highway No. 44.
The wooded knoll is 600 feet long, 300 feet wide, and its
summit is 80 feet above the guarry floor.

The rock is massive, dark gray (on a fresh surface), tan-to
light-gray weathered limestone. The only bedding was in
a fine-grained portion of the weathered zone.Some sharp-
edge pieces were noted, however the rock seemed quite
good overall.

Test No. 1 was a 25-foot sample taken across thickness

of the beds (height of quarry wall.)

Test No. 2 was a 150-foot sample of scattered outcrops,

and represents an 80-foot thickness of beds. This test
extends from just west of the quarry, south along the ridge
to the summit.

1975

1975

Limestong

Phyllite
&
Slate

Yes

Yes

Chip

Chip

3.4%

4.8%

20.3%

20.4%

Owner: Karl Field. Area is a rocky knoll with two small
quarries, 0.02 mile south of Town Highway No. 34, and

0.20 mile east of its junction with U.S. Route 7. The rock
had a tendency to break in sharp-edged, tabular pieces.
Test No. 1 was in the north quarry and represents 25 feet
of thickness. The rock is a limestone of the Glens Falls
formation.

Test No. 2 was in the low quarry at south end of rocky

knoll. Rock is a slate and phyllite of the Hortonville
formation.




FERRISBURG ROCK DATA SHEET NO. 4 fable 1T
Map tield | Year Rock Exist- | Method Abrasion
Ident Test | Field| Type ing of AASHTO Remarks
No. No. Tested Quarry | Sampling] T-3 T-96
6 1-A 1975 | Limestong Yes Chip 4.4% | 21.2% | Owner: City of Vergennes. Area is «n old quarry, 0.11
mile northeast of State Aid Highway No. 6,(Green Street),
and 0.09 mile north of the Waltham Town 11ne The bedd1ng
was obscure so the samp]es may be along, or across, the
strike. The rock varies from an easily shattered, slaty
Timestone, to a dolomite-limestone which breaks blockily.
The 75-foot high quarry wall is vertical.
1-B | 1975 | Limestond Yes Chip 3.7% | 23.2% | Test No. 1-B was a 100-foot sample taken a1ong the base
of the southeast wall.
There is a high voltage power line passing over the quarry
extension 75 feet southwest of the southeast wall, and
may influence future development.
7 1-A 1975 Limestonq No Chip 4.4% | 36.8% | Owner: Earl Bessette. Area is high rocky pasture 0.33 mile
& west of Town Highway No. 56 (Lime Kiln Road), in the
Marble | extreme southeast corner of town.
The western series of outcrops is the Shelburne Limestone
and marble (Test No. 1-A and No. 1-B); the eastern series
of outcrops is the Clarendon Springs Dolomite (Test No. 2-A
and No. 2-B).
The h1gh rocky pasture would supply a major amount of mater
Access is good and development should not encounter many
problems.
Test No. 1-A was a 75-foot sample taken at the west end of
western outcrops.
1-B 1975 | Limestond No Chip 4.1% ]39.0%| Test No. 1-B was a 75-foot sample taken at the east end
& of western outcrops.
Marble




Table II
FERRISBURG ROCK DATA SHEET NO. 5

Map Field | Year | Rock Exist- | Method | Abrasion "
Ident. Test Field | Type ing of AASHTO Remarks
No. No. Tested Quarry | Sampling| T-3 T-96

2-A 11975 |[Dolomite |[No Chip 2.8% (24.6% | Test No. 2-A was a 75-foot sample of scattered exposures,

300 feet east of Test No. 1-B.
2-B 11975 (Dolomite [No Chip 4.6% 125.3% | Test No. 2-B was a 75-foot sample of scattered exposures

east of Test No. 2-A.




. ‘ Table II
Supplement

’ FERRISBURG PROPERTY OWNERS - ROCK

Map Identification No.

g Bessette, Earl 7
. Bodette, H.E. _ 4
Field, Karl 5
Gebo, Lawrence 2
Hatch, Gerald W. 3
Steady, Mrs. Linda ‘ 1
Vergennes, City of ’ 6
&
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QUARTZITE(MONKTON)

SANDSTONE,CALCARENITE(DAY POINT)

LIMESTONE(CROWN POINT)

DOLOMITE(BRIDPORT)
LIMESTONE(ORWELL)

SHALE,LIMESTONE(STONY POINT)

SLATE,PHYLLITE,LIMESTONE
(HORTONVILLE-GLENS FALLS)

DOLOMITE (WINOOSKI)

LIMESTONE(CROWN POINT)

QUARTZITE,DOLOMITE(DANBY)

DOLOMITE(CLARENDON SPRINGS)

MARBLE,LIMESTONE(SHELBURNE)

DOLOMITE (CUTTING)

ROCK
MATERIALS MAP
VERMONT DEPARTMENT OF HIGHWAYS

IN COOPERATION WITH :

U.S. BUREAU OF PUBLIC ROADS
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