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Test pitting should be done in aceordance with Occupational Safety and
Health Administration (OSHA), state, and local regulations, and should
include shoring, stable slopes, and safety devices, as needed.

®  Test pitting operations should be conducted by competent and
experienced personnel

¢  Entering a pit at & shallow depth is safer than waiting until pit is dug
deeper

¢  [f necessary, and where soil conditions and regulations permit, a
bench may provide an opportunity for observation at a safer depth if
pit cannot be entered during the excavation process

»  Extreme care should be taken to protect personnel from harmful
equipment operation, material instability, and falling
Wet soils are particularly hazardous i
Soil piles at the top of an excavation and near equipment may cause
sudden instability

*  Pits should not be left open:: When necessary, proper safeguards
should include stable slopes, fencing, and provisions for exit,
including care for child and animal safety as necessary.
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There are eight broad groupings of unconsolidated geologic sndi.ments
(soil parent material) which occur within Mass:chu::.-.m. .Kn:»omg the
geology of & site is crucial to understanding how a site an]’un?mt i
adjacent arcas and will help to narrow the foeus of an on-site investigation

to key issues.

LACIAL

Definition: Dominantly unsorted and unstratified debris deposited dircetly

by & glacier; consisting of & heterogensous mixture of clay, silt, sand,
gravel, stones, and boulders.

Kinds: Two broad groupings of fill: :
{17 Compact till {referred to as basal till er lodgement till) ,
{2) Loose, sandy till {referred Lo as ablation till or meltout ll)

CompPact T1

Characteristics:

(1) Wide particle size distribution: clay, silt, sand, gravel, cobbles,
stones and boulders

{2) Unserted, heterogencous mixiure

{3) Angular shaped rock fragments

{4} Substratum, firm and compact (locally referred to as hardpan)

{5) Relatively high percent clay (7 - 255;] .

(6) Rock fragments are held firmly in soil matrix

Associated Landforms:
(1) Drumlin

(2} Till ridge

{3) Ground moraine

(1)




Focus of On-Site Investigation:

(1)
(2)
(3
(4)
(3)

(6)

Verify presence of compact substratum. Observe the ease or
difficulty of excavation; may indicate the presence of compact till,
Conduct pere test in the most limiting layer

Check for presence of a perched water table

Avoid construction during wet periods: may cause soil smearing and
compaction

If several areas fail to perc and one passes, determine the extent of
suitable material

Vertical fractures filled with loose soil material eccur in the
substratum of some compact tills and should be avoided when
locating perc holes

Sanoy, Loose TiLL {ABraTION)

Characteristics:

(1)
(2)
3)
{4)
(5)
(6)

Coarse-textured, sandy, gravelly and stony
Typically loose, permeable material

Typically, unsorted, heterogeneous mixture
Variable, often has lenses or pockets of silty material
Many stones and boulders

Small but significant amount of silt and clay

Associated Landforms:

(1
(2)
(3)

Moraines: terminal and recessional
Ground moraine
May blanket compact till

Focus of On-Site Investigations:

(1
(2)

(3)

Determine variability and extent of soil conditions

MAvoid construction during wet periods: may cause soil smearing and
compaction

Check for impermeable strata

(2)
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Test pit numbcr or :dmuf cation .. ap-siy e
Date of field investigation
.Name of individual logging pit ... <o sneier 30 o
General location of test pit fremmn gt
Detailed location (reference to established po:nu ul' lunrs_r]
List of references used
Elevation of ground surface (reference to datum used)
Condition of the excavation |
Landform ;
Position on landscape
Fit depths at:.
(a) top and bottom of layers, horizons, or clun;u in soil
properties ; i
(b) estimated seasonal I'ugh wxm r.lblc
{c} Seceps, with notation as to column of flow {dnp. low, high), and
rate (steady, increasing, decreasing)
(d) changes in moisture conditions -
(¢) restrictive layers
Geologie origin 3
Textural description of soil material for each layer or horizon,
using USDA System
Estimated percent by volume of rock fragments (gravel, cobbles,
stones, and boulders)
Color of moist soil (Munsell color notation)
Color and abundance of mottles
Structure of soil particles, if present
Consistence of soil layers (loose, friable, firm, very firm, cemented)
Restrictive layers (re: vertical water movement)
Odor (rotten egg smell is often associated with tidal arcas;
contaminated soils often have distinetive odor)
Depth of water table, date, time of observation
Estimated depth to seasonal high water table using soil mottling
Estimated depth to seasonal high water table using USGS formula
for probable high groundwater levels

LS o, 154.1-1 L

(31)




Soil consistence is the feel of the soil and the ease with which a lump can
be crushed by the Eni«_:u-:_'._ :

Consistence When Moist

Loose: Noneoherent

Very Friable: Soil material crushes under very gentle pressure, but
coheres when pressed together

Friable: Soil material crushes easily under gentle to moderate

" pressure between thumb and forefinger, and coheres

when pressed together

Firm: Soil material crushes under moderate pressure
between thumb and forefinger, but resistance is
distinetly noticeable

Very Firm: Soil material crushes under strong pressure, and is

barely crushable between thumb and forefinger
Extremely Firm:  Soil material erushes only under very strong pressure,
cannot be crushed between thumb and forefinger, and

must be broken apart bit by bit.

Consistence D

Loose: Monecoherent .

Saft: Soll mass is very weakly coherent and fragile, and
breaks to powder or individual grains under very slight
pressure

Slightly Hard: Weakly resistant to pressure; casily broken between
thumb and forefinger

Hard: Md_d:mcly resistant to pressure; can be broken in the
hands without difficulty, but is barely breakable
between thumb and forefinger

Very Hard: Very resistant to pressure; can be broken in the

hands only with difficulty, but cannot be broken
between thumb and forefinger.

(30)

SHALLOW TO BEDROCK AREAS .

Characteristics:

(1) Variable, complex soil conditions, typically pockets of deep 30
areas of shallow to bedrock soils

(2) Depth to bedrock often varies over ahurE distnnctl:.u

{(3) Westhered or fractured bedrock: is it soil or bedrock?

(4) Rippable or non-rippable with an excavator

il and

Associaled Landforms: : ; "

(1) Bedrock argas arc not associated with any particular landforms other
than outcroppings of ledge R .

{2} Typically, bedrock areas arc associated with irregular terrain, steep
ridges, abrupt knobs - however, some arcas are smooth and nearly

level

Focus of On-Site Investigation:

{11 Duec to variable sitc conditio
location of the proposed fucility . .

(2) Muintain 4-foot separation of suitable soil material between leaching

facility and bedrock surface ; 1
{3) Fractured bedrock is not considercd a suitable material for renovation

ns, the deep hole should be in the exact

af sewage effluent
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Definition: Stratified deposits of sands and gravel produced by glaciers
and carried, sorted, and deposited by melt-water streams.

Kinds: Two broad groupings of outwash: e .
{1} Proglacial outwash - stratified outwash deposited in front of or just

beyond the outer limits of & glacier . 1
(2} lec-contact outwash - sands and gravel, originally deposited
immediately adjacent to glacial ice, that collapsed with subsequent

melting, leaving an irregular surface

(3)



ROGLAC ASH

Characteristics:

(1)
(2)
3)
4
(3

Stratified, well sorted material

Clean sands and gravel, typically with very little silt and clay
Generally lacks stones and boulders

Loose material, walls of pit slough in

If present, gravel- and cobble-sized rock fragments are rounded or
sub-rounded

Associated Landforms:

(1)

Ourwash plain

Focus of On-Site Investigation:

(1)

Rapid to very rapid perc rates. If extensive and thick, these depaosita
are often groundwater recharge arcas and are underlain by aquifers.
If & site is verified as being within an important natural resource arca,
additional testing may be needed to determine the nitrate loading rate
and the effects of harmful bacteria, viruses, ete.

IcE-CoNTA LTWAS

Characteristics:

(1}

(2)
(3)
(4)

(3)
(6)

Variable - conditions change over short distances, very difficult to
predict

Collapsed or slumped bedding

Well sorted to poorly sorted debris

Typically loose, sandy material but may include pockets or lenses of
fine-textured material

Dirty feel, often contains significant amounts of silt and elay

May have areas of stone and boulders

Associated Landforms:

(1)
(2)
(3)
{4)
{5
(6)

Kames

Kettles

Bskers

Kame deltas
Kame terraces
Kame plains

(4)
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Soil structure is the arrangement of individual :E:El'pilrticlu into compound
particles or lgg'reg,ltu. Soils that do not have stricture are described as
single-grained or massive,

Grad P ..i...:. ]
Structureless: No observable aggregation, or no orderly

arrangement of natural lines of weakness

Weak: Poorly formed, indistinct peds, barely
' o1 * * gbservable in place
Moderate: Well-formed, distinet peds, moderately
: o durable and evident, but not distinet in
+ undisturbed soil
sirong: Durable peds that are quite evident in

undisplaced soil, adhere weakly to one
- another, withstand'displacement, and become
- separited wh:n";fl!] is disturbed

Form  The following terms are used to describe form:

granular blocky primmlic
plary .mbanguhr blocky ™ “columnar
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Shlpﬂ- of Structure (l:.zf- in' millimeters) _
S1zE CLASSES * Plary” " Prisidtic'&""""***Blacky ~ Granular
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Medium T 20 - 50 10-20 2-5

Coarse 5-10 50 - 100 20-50 5-10

Very Coarse > 10 > 100 >50 >10
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Figure 3

Charts for Estlmating Proportions of Mottles & Coarse Fragments

.E:l

50%

10%
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Focus of On-Site Investigation:
(1) Variable within short distances, both laterally and vertically
{2) Check for impermeable strata

LAKEBED (LACUSTRINE) SEDIMENTS

Definition: Well sorted, fine textured sediments deposited originally at
the bomom of a glacial lake that has since drained.

Characteristica:

(1) Well sorted, fine textured sediments

(2) Generally high content of silt and/or clay
(3) Coarse rock fragments are typically absent

Associated Landforms:

(1) Typically an undulating to rolling terrain and may have steep
crosionary escarpments adjacent to waler courses

{2) Positioned above the present-day floodplain and bordered by
highlands

Focus of On-Site Investigation:

(1) Typically have slow to very slow perc rales

(1) Wery susceptible to smearing

{3) Poor internal drainage often causes these arcas to be wel

NMARINE SILTS AND

Definition: Areas of silts and clays deposited within & marine
environment that have since been uplified above present sea levels.

Cheracteristics:

(1) Limited extent, only occurring in the Boston area and north, and only
in those towns close to the eoastline

{2) Variable - typically well sorted soils high in silts and clays

(1) Locally referred to as blue clay

(5)



Associated Landforms:
(1) Typically undulating to rolling terrain, locally associated with land
arcas below certain elevations '

Focus of On-Site Investigation:

{1) Typically have slow to very slow perc rates

(2} Very susceptible to smearing during wet periods

(3} Poor internal drainage causes these arcas to be wet and have high
seasonal water tables

(4) Variable within some arcas

Oroantc DEPOSTTS

Definition: Bog, swamp, and marsh deposits comprised mostly of
partially- to well-decomposed organic material,

Characteristics;

(1) Weak strength, spongy sensation when traversed

{2) Very dark color

(3) Little to no mineral material

{4) Formed in arcas with a water table at or near the surface

Associated Landforms:
(1) Often within depressions and low-lying arcas adjacent to streams and
lakes

Focus of On-Site Investigation:
(1) Typically wetland soils

(2) Generally have a water table at or near the surface for most of the
ycar

CoasTaL DUNE DEPOSITS

Definition: Natural hill, mound, or ridge of sediment landward of a
coastal beach, that was deposited by wind action or storm overwash,

(6)

Contrast

Fine:
Mediuwm:
Coarse:

Faint:

Distinet;

FProminent:

< 5mm
5-15mm
> 15 mm

Hue and chroma of matrix and mottles
closely related

Matrix and mottles vary 1 - 2 hues and
geverz] units in chroma and value

Matrix and mottles vary several units in hue,
value, and chroma

(27)



