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DeiCorp Constructions Pty Limited
Shop 5, 140-152 New Canterbury Road
PETERSHAM NSW 2049

Attention: Greg Colbran

SUBJECT: MATERIAL CHARACTERISATION
EVELEIGH STREET, REDFERN

Dear Sir,

1. Introduction

SMEC Testing Services Pty Limited was engaged by DeiCorp Constructions Pty Limited to
characterise some insitu material from the above site as shown on Drawing No. 10/0861. It is
understood that site development requires natural soil to be excavated for off site disposal. It is
further understood the area to be redeveloped was historically used for mainly residential
purposes.

The objective of this assessment is to confirm the insitu soils present are consistent with Virgin
Excavated Natural Material (VENM) as defined by DECC (2009), “Waste Classification
Guidelines, Part 1: Classifying Waste. Another object of this assessment was to determine the
contaminant concentrations are less than the NEPC (1999) publication and DECC (2006)
endorsed soil investigation levels for standard residential sites.

2, Scope of Works

The scope of work was as follows:

e Site inspection to identify potentially contaminating activities;

e Inspection of site condition to identify visible evidence of any contamination such as
odours and staining.

e Collection of representative soil samples from boreholes under strict quality control
procedures. The samples were transported under chain of custody conditions to a NATA
certified laboratory (Australian Laboratory Services) where detailed chemical analysis
was performed. A comprehensive suite of analytes were tested including: heavy metals,
TPH/BTEX, PAHs, including BaP, OCP, OPP, phenols and PCBs.
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e Preparation of a letter-style report detailing the findings of the investigation

3. Sampling and Quality Assurance/Quality Control

Ten samples (S1 to S10), were collected from the boreholes at the locations shown on Drawing
No. 10/0861. The samples were collected from the depths shown. The material descriptions are
shown on the borehole logs. S1 and S6 are from fill and the remainder natural material.

The contamination samples were placed directly into sample jars prepared by Australian
Laboratory Services (ALS) and transferred to a chilled esky. The sample was transported under
chain of custody conditions to ALS who are NATA accredited.

The samples were collected using hand tools which were cleaned between sample locations using
a phosphorous free detergent.

The ALS results indicate the laboratory was achieving levels of performance within its control
limits while analysing the samples from this site. The results are therefore considered to be of an
acceptable quality upon which to draws conclusions regarding the environment condition of the
site soils.

4. Results

Based on site observations, the following were noted:

e The site is in an existing residential area.

e There were no odours or staining apparent on the groundsurface.

e At the time of the site inspection the materials to be removed were insitu.

e The subsurface conditions comprise fill, sands, clayey sands, silty clays and weathered
shale. The fill is 0.3 to 0.9 metres thick. Natural sands and clayey sands are present to
depths of 1.2 to 3.0 metres. These are underlain by natural silty clays to depths of 2.5 to
4.9 metres. Weathered shale underlies the site.

e A review of the Botany Bay Acid Sulfate (ASS) Risk Map (DLWC 1997) shows the site
is in an area where there are “no known occurrences of Ass materials” and “land
management activities not likely to be affected.”

5. Material Characterisation

For reuse of the natural material on another site, the test results are compared to the soil
investigation levels given in Appendix II of the NSW DEC publication Guidelines for the
NSW Site Auditor Scheme.

For assessment purposes, the concentrations in the samples tested are compared to the allowable
levels in a residential setting. This comparison is given in Table A for the natural soils.

Project No. 17772/8146B 2 July 2010
Report No. 10/0861
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TABLE A - COMPARISON TO RESIDENTIAL SETTING - NATURAL MATERIALS
Analyte Classification Maximum Overall
By Concentration | Classification
Setting' (mg/kg)
Arsenic Residential 9
Cadmium Residential <]
Chromium Residential 24
Copper Residential 8
Metals Lead Residential 54
Mercury Residential 0.2
Nickel Residential 2
Zinc Residential 51
Benzene Residential <0.2
Toluene Residential <0.5
BTEX Ethyl-benzene Residential <(0.5 Residential
Xylenes Residential <0.5
Cs - Co Residential <10
TPH Cio-Csg Residential <250
Aldrin + Dieldrin Residential <0.1
ocCp Chlordane Residential <0.1
DDT + DDD + DDE Residential <0.1
PCBs Total PCBs Residential <0.1
Total PAHs Residential <0.5
PAHs B(a)P Residential <0.5
Phenols Phenols Residential <0.5

! NEPC (1999) Standard Residential, Soil Investigation Levels, Guidelines for the NSW Site Auditor Scheme 2™ edition

Based on the results of this investigation and subject to the limitations given below, the samples
of the natural soils tested are found to have levels of environmental constituents that fall below
NEPC (1999) publication and DEC (2006) endorsed soil investigation levels for standard
residential sites.

The Protection of the Environment Operations Act 1997 (NSW 1997) defines Virgin Excavation
Natural Material (VENM) as:

“natural material (such as clay, gravel, sand, soil or rock fines):”
e That has been excavation or quarried from areas that are not contaminated with
manufactured chemicals or process residues, as a result of industrial, commercial, mining
or agricultural activities, and

¢ That does not contain any sulfidic ores or soils or any other waste.

Inspection of the insitu natural soils as described above indicates that it consists of material that
meets the criteria to be characterised as VENM.

For the fill material it was necessary to classify the materials according to the Waste
Classification Guidelines, Part 1: Classifying Waste (DECC) April 2008 and the Protection of the
Environment Operations Act, 1997.

Project No. 17772/8146B 3
Report No. 10/0861

July 2010



SMst .,
Test‘f g

/e
“wdervices

For waste classification purposes, the test results are compared to Table 1 and 2 of the DECC’s
Waste Classification Guidelines Part 1: Classifying Waste. Where the total concentration of a
contamination exceeds the CT1 values of Table 1, the sample ha been subjected to a leaching
extract (TCLP) and the TCLP extract analysed for those contaminants exceeding the CT1 value.
The total concentration and leachate results together are compared to values in Table 2 (TCLP
and SCC).

In regards to off site disposal, the soil laboratory test results are summarised in relation to the
maximum concentrations permissible for the general solid waste in Table B.

TABLE B - SUMMARY OF RESULTS - FILL MATERIALS

Analyte S1 S6 | DECC2008' | DECC 2008°
CTI (mg/kg) TCLP1
General (mg/L)/
Solid Waste | SCCI1 (mg/kg)
General Solid
Waste
Heavy Metals
Arsenic <5 <5 100 5.0/500
Cadmium <1 <1 20 1.0/100
Chromium 5 10 100 5/1900
Copper <5 39 NA NA/NA
Lead 23 | 0.6/588 100 5/1500
Mercury <0.1 0.4 4 0.2/50
Nickel 2 4 40 2/1050
Zinc 49 381 NA NA/NA
TPH
Cs-Co <20 <10 NA NA/650
Ci10-Ci4 <50 <50
Ci5-Cos <100 180 NA NA/10000
Cre-Cs6 <100 110
BTEX
Benzene <0.2 <0.2 10 0.5/18
Toluene <0.5 3.5 288 14.4/518
Ethyl benzene <0.5 <0.5 600 30/1080
Total xylenes <0.5 <0.5 1000 50/1800
PAHs
Total PAHs <0.5 57.6 NA NA/200
Benzo(a)pyrene <0.5 | <0.5/3.2 0.8 0.04/10
Other Organics
PCBs ND ND NA NA/<50
OPPs ND ND NA NA
OCPs ND ND NA NA
Phenols ND ND 288 14.4/518

All units are in mg/kg, unless otherwise indicated

ND = Concentrations of all compounds tested were below instrument detection limits
NA = No published thresholds currently available
! = DECC (2008) CTI General Solid Waste Thresholds (without leachate test), in Waste Classification Guidelines
2 = DECC (2008) TCLP1/SCC1 General Solid Waste Thresholds (leachable concentration and total concentration
when used together), in Waste Classification Guidelines
D Bold values and Highlighted cells indicate analyte concentrations in excess of the Waste Classification threshold
Project No. 17772/8146B 4 July 2010

Report No. 10/0861
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Based on the test results, it can be concluded that the fill material tested may be classified as
general solid waste (non-putrescibles).

6. Other Considerations

In regards to soil salinity following table includes the appropriate multiplier factors used to
convert the results to EC, (uS/cm) and the salinity class within which the soil sample falls
according to Table 6.2: EC, Values of Soil Salinity Classes, in the publication entitled
“Site Investigation for Urban Salinity (DLWC, 2002)”.

Sample EC, ;5 Soil Multiplier EC, Salinity Class
ID (uS/cm) Type Factor (uS/cm)
S3 44 Sand 17 784 Non saline
S5 37 Shale 9 333 Non saline
S7 60 Sand 17 1020 Non saline
S9 43 Silty clay 7 301 Non saline

EC. is representative of the actual salinity level that the plant roots are exposed to and as
such provides an indication of the toxicity of the soils to various plant species. Reported
EC, for the samples ranged from 301 uS/cm to 1020 pS/cm and may be classified as non
saline.

Sample S3 S5 S7 S9
ID
Sulfate 145 | 70.1 8.7 118
(mg/kg)
Chloride 9.2 9.4 1.6 5.1
(mg/kg)
pH 6.8 5.9 1.2 5.9

The aggressiveness or erosion potential of an environment in building materials,
particularly concrete and steel is dependent on the levels of soil pH and the types of salts
present, generally sulphates and chlorides. The values obtained are compared to those in
Tables 6.4.2(C) and 6.5.2(C) in AS2159 — 2009 Piling-Design and Installation.

The report results range between:

e pH - 59t07.2
e soluble sulfate - 8.7 to 145 mg/kg (ppm)
e soluble chloride - 1.6 to 9.4 mg/kg (ppm)

A review of the durability aspects indicates that the AS2159-2009 criteria for piles in soils
are express as parts per million (ppm). The soil conditions B are considered appropriate.
With respect to the durability the following can be used for comparison purposes.

Project No. 17772/8146B 5 July 2010
Report No. 10/0861
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e pH 2 minimum value 5.9
e SO, : 145 ppm (criteria 5000 ppm)
e Cl : 9.4 ppm (criteria 5000 ppm)

The exposure classification for the onsite soils is non-aggressive to both concrete and steel.

7. Limitations

SMEC Testing Services Pty Limited has performed its services for this project in accordance
with its current professional standards.

Laboratory analyses were undertaken as part of this investigation by Australian Laboratory
Services (ALS) which is NATA accredited for the analyses performed.

When making an assessment of contamination across a site from a sampling program there is the
possibility that variations may occur between sample locations. The data collected is used to
form an opinion about contamination with regard to the proposed development. If the nature of
the proposed development changes, the conclusions given may need to be revised. The actual
presence of contaminated material at the site may differ from this inferred herein, since no
sampling program, no matter how comprehensive, can reveal all anomalies and hot spots that
may be present.

Regulatory evaluation criteria are constantly changing and as a consequence, concentrations of
contaminants presently considered low may, in the future, fall under different regulatory standard
that require remediation.

Opinions and judgements expressed herein, which are based on our understanding and
interpretation of current regulatory standards, should not be construed as legal opinions.

This document and the information herein have been prepared solely for the use of DeiCorp
Constructions Pty Limited for the purposes nominated in this report. No person or organisation
other than DeiCorp Constructions Pty Limited is entitled to rely on any part of the report without
the prior written consent of STS. Any third party relying on this report shall have no legal
recourse against STS or its parent organisations or subsidiaries and shall indemnify and defend
them from all an against all claims arising out of, or in conjunctions with such use or reliance.

Laurie Thnativ, BE, MEngSc, MBA, FIE Aust.
Manager, SMEC Testing Services Pty Limited

Project No. 17772/8146B 6 July 2010
Report No. 10/0861
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SMEC Testing Services Pty Ltd

GEOTECHNICAL LOG - NON CORE BOREHOLE

Client:  DeiCorp NSW Project No,: 17772/8146B BOREHOLE NO.: BH 14
Project: Eveleigh Street, Redfern Date: July 15,2010JH
Location: ~ Refer to Drawing No, 10/0861 Logged: Sheet 1 of 1
CONSISTENCY M
w S {cohesive soils) (¢}
AT A S or I
T A M Y RELATIVE S
E B P DESCRIPTION OF DRILLED PRODUCT M DENSITY T
R L L B (sands and U
E E DEPTH (Soil type, colour, grain size, plasticity, minor components, observations) [¢] gravels) R
s (m) L E
o GRAVELLY SAND: black, fine to coarse grained sand, fine gravel, rubbish and ash SM MEDIUM DEN?E M
S6 _
@03m
s7 FILL
@0.7m SAND: black/grey, fine grained, some fines SP MEDIUM DENSE M
I
CLAYEY SAND: brown with orange brown, fine grained sand, low plasticity SM-SC| MEDIUM DENSE M
S8 |
@ 1.7m
20 ]
SILTY CLAY: mottled light grey and yellow brown, medium to high plasticity CL-CH VERY STIFF M
9 i
@26m
0 |
___|SHALE: grey (completely to highly weathefed)_ TrTTTrTmrTmr T EXTREMELY LOW
STRENGTH
w0
—d
$10 ]
@4.6m
AUGER REFUSAL AT 4.7M
50 |
NOTES: D - disturbed sampte U - undisturbed tube sample B - buik sample Contractor: STS
WT - level of water table or free water N - Standard Penelration Test (SPT) Equipment: Christie
See explanation sheets for meaning of all descriptive terms and symbols Hole Diameter (mmy): 100
Angle from Vertical (°) 0
Form I1 Date of Issue 05/03/99 Revision 4



SMEC Testing Services Pty Ltd

GEOTECHNICAL LOG - NON CORE BOREHOLE

Form I1

Client: DeiCorp NSW Project No.:  17772/8146B BOREHOLENO.: BH 16
Project:  Eveleigh Street, Redfern Date: July 14,2010
Location:  Refer to Drawing No. 10/0861 Logged: JH Sheet 1 of |
CONSISTENCY M
w S (cohesive soils) 4]
AT A S or I
T A M Y RELATIVE S
E B P DESCRIPTION OF DRILLED PRODUCT M DENSITY T
R L L B (sands and U
E E DEPTH (Soil type, colour, grain size, plasticity, minor components, observations) [¢] gravels) R
S (m) L E
—_[SILTY SAND: dark brown, finc gramed, scattered pebbles SM STIFF ™
51
@02m FILL
SAND: light brown, fine grained, trace of fines SP MEDIUM DENSE M
s2 ==
@0.6m ]
o
SILTY CLAY: yellow brown with red and grey, medium to high plasticity ICL-CH VERY STIFF M
$3 ]
@1.9m ]
2.0
__ISILTY CLAY: mottled light grey and red brown, high plasticity CH HARD M
S4 1
@2.6m
0 |
__|SHALE: red brown with grey, completely weathered EXTREMELY LOW
STRENGTH
$s ]
@3.9m
4.0 AUGER REFUSAL AT3.9M
50 |
NOTES: D - disturbed sample U - undisturbed tube sample B - bulk sample Contractor: STS
WT - level of water table or free water N - Siandard Penetration Test (SPT) Equipment: Christie
See explanation sheets for meaning of all descriptive terms and symbols Hole Diameter (mm): 100
Angle from Vertical (°) 0
Date of Issue 05/03/99 Revision 4



El. CLASSIFICATION OF SOILS

ElLl Soil  Classification  and  the  Unified
System

An assessment of the site conditions usually includes an
appraisal of the data available by combining values of
engineering properties obtained by the site investigation
with descriptions, from visual observation of the materials
present on site.

The system used by SMEC in the identification of soil is
the Unified Soil Classification system (USC) which was
developed by the US Anmy Corps of Engineers during
World War II and has since gained international acceptance
and has been adopted in its metricated form by the
Standards Association of Australia.

The Australian Site Investigation Code (AS1726-1981,
Appendix D) recommends that the description of a soil
includes the USC group symbols which are an integral
component of the system.

The soil description should contain the following
information in order:

Soil composition

s SOIL NAME and USC classification symbol (IN
BLOCK LETTERS)

e plasticity or particle characteristics

e colour

e secondary and minor constituents (name estimated
proportion, plasticity or particle characteristics, colour

Soil condition

e moisture condition
e consistency or density index

Soil structure
e  structure (zoning, defects, cementing)
Soil origin

interpretation based on observation eg FILL, TOPSOIL,
RESIDUAL, ALLUVIUM.

El2 Soil Composition

(a) Soil Name and Classification
Symbol

The USC system is summarized in Figure E1.2.1. The
primary division separates soil types on the basis of particle
size into:

e  Coarse grained soils - more than 50% of the
material less than 60 mm is
larger than 0.06 mm (60 pm).

° Fine grained soils - more than 50% of the material
less than 60 mm is smaller than
0.06 mm (60 um).

Initial classification is by particle size as shown in Table
E1.2.1. Further classification of fine grained soils is based
on plasticity.

TABLE E1.2.1 - CLASSIFICATION BY PARTICLE
SIZE

NAME SUB-DIVISION SIZE
Clay (1) <2pum
Silt (2) 2 um to 60 pm
Sand Fine 60 um to 200 um
Medium 200 pm to 600 um
Coarse 600 pm to 2 mm
Gravel (3) Fine 2 mmto 6 mm
Medium 6 mm to 20 mmn
Coarse 20 mm to 60 mm
Cobbles (3) 60 mm to 200 mm
Boulders (3) > 200 mm

Where a soil contains an appropriate amount of secondary
material, the name includes each of the secondary
components (greater than 12%) in increasing order of
significance, eg sandy silty clay.

Minor components of a soil are included in the description
by means of the terms “some” and “trace” as defined in
Table E1.2.2.

TABLE E1.2.2 - MINOR SOIL COMPONENTS

TERM DESCRIPTION APPROXIMATE

PROPORTION (%)

Trace presence just 0-5
detectable, little or no
influence on soil
properties

Some presence easily 5-12
detectable, little
influence on soil
propertties

The USC group symbols should be included with each soil
description as shown in Table E1.2.3

TABLE E1.2.3 - SOIL GROUP SYMBOLS

SOIL TYPE PREFIX
Gravel G
Sand S
Silt M
Clay C
Organic (6]
Peat Pt

The group symbols are combined with qualifiers which
indicate grading, plasticity or secondary components as
shown on Table E1.2.4




TABLE E1.2.4 - SOIL GROUP QUALIFIERS

SUBGROUP SUFFIX
Well graded w
Poorly Graded P
Silty M
Clayey C
Liquid Limit <50% - low to medium plasticity L
Liquid Limit >50% - low to medium plasticity H

(b) Grading
“Well graded” Good representation of all
particle sizes from the largest
to the smallest.

One or more intermediate
sizes poorly represented

“Poorly graded”

One or more intermediate
sizes absent

“Gap graded”

“Uniformly graded”  Essentially single size
material.

(c) Particle shape and texture

The shape and surface texture of the coarse grained
particles should be described.

Angularity may be expressed as “rounded”, “sub-
rounded”, “sub-angular” or “angular”,

Particle form can be “equidimensional”, “flat” or
s
elongate”.

Surface texture can be “glassy”, “smooth”, “rough”,
pitted” or striated”.
(d) Colour

The colour of the soil should be described in the moist
condition using simple terms such as:

Black White Grey Red
Brown Orange  Yellow  Green
Blue

These may be modified as necessary by “light” or “dark”.
Borderline colours may be described as a combination of

two colours, eg. red-brown,

For soils that contain more than one colour terms such as;

o Speckled Very small (<10 mm dia) patches
s Mottled Iregular

e Blotched Large irregular (>75 mm dia)

e Streaked Randomly oriented streaks

(e) Minor Components

Secondary and minor components should be individually
described in a similar manner to the dominant component.

EL3 Soil Condition
(a) Moisture

Soil moisture condition is described as “dry”, “moist” or
wet

< 2

The moisture categories are defined as:

Dry (D) - Little or no moisture evident. Soils are running.
Moist (M) - Darkened in colour with cool feel. Granular
soil particles tend to adhere. No free water evident upon
remoulding of cohesive soils.

In addition the moisture content of cohesive soils can be
estimated in relation to their liquid or plastic limit.
(b) Consistency

Estimates of the consistency of a clay or silt soil may be
made from manual examination, hand penetrometer test,
SPT results or from laboratory tests to determine undrained
shear or wunconfined compressive strengths. The
classification of consistency is defined in Table E1.3.1.

TABLE E1.3.1 - CONSISTENCY OF FINE-GRAINED
SOILS

TERM UNCONFINED FIELD
STRENGTH IDENTIFICATION
(kPa)

Easily penetrated by fist.
Very <25 Sample exudes between
Soft fingers when squeezed in
the fist.

Easily moulded in fingers.
Easily penetrated S0 mm by
thumb.

Soft 25-50

Can be moulded by strong
Firn 50-100 pressure in the fingers.
Penetrated only with great
effort.

Cannot be moulded in
fingers. Indented by thumb
but penctrated only with
great cffort.

Stiff 100 - 200

Very tough. Difficult to cut
Very 200 - 400 with  knife. Readily
Stiff indented with thumb nail.

Brittle, can just be scratched
with thumb nail. Tends to
break into fragments.

Hard >400

Unconfined compressive strength as derived by a hand
penetrometer can be taken as approximately double the
undrained shear strength (q, =2 ¢,).

(©) Density Index
The insitu density index of granular soils can be assessed

from the results of SPT or cone penetrometer tests. Density
index should not be estimated visually.



TABLE E1.3.2 - DENSITY OF GRANULAR SOILS

TERM SPTN STATIC DENSITY
VALUE CONE INDEX

VALUE (%)
q.(MPa)

Very Loose 0-3 0-2 0-15

Loose 3-8 2-5 15-35

Medium Dense 8-25 5-15 35-65

Dense 2542 15-20 65 - 85

Very Dense >42 >20 >85

El4 Soil Structure
(a) Zoning

A sample may consist of several zones differing in colour,
grain size or other properties, Terms to classify these zones
are:

Layer - continuous across exposure or sample

Lens - discontinuous with lenticular shape

Pocket - irregular inclusion

Each zone should be described, their distinguishing
features, and the nature of the interzone boundaries.

(b) Defects
Defects which are present in the sample can include:

o fissures

e  roots (containing organic matter)
e tubes (hollow)

e casts (infilled)

Defects should be described giving details of dimensions
and frequency. Fissure orientation, planarity, surface
condition and infilling should be noted. If there is a
tendency to break into blocks, block dimensions should be
recorded

ELS Soil Origin

Information which may be interpretative but which may
contribute to the usefulness of the material description
should be included. The most common interpreted feature
is the origin of the soil. The assessment of the probable
origin is based on the soil material description, soil
structure and its relationship to other soil and rock
materials.

Common terms used are;

“Residual Soil” - Material which appears to have been
derived by weathering from the underlying rock. There is
no evidence of transport.

“Colluvium” - Material which appears to have been
transported from its original location. The method of
movement is usually the combination of gravity and
erosion.

“Landslide Debris” - An extreme form of colluvium where
the soil has been transported by mass movement. The
material is obviously distributed and contains distinct
defects related to the slope failure.

“Alluvium” - Material which has been transported
essentially by water. Usually associated with former
stream activity.

“Fill” - Material which has been transported and placed by
man. This can range from natural soils which have been
placed in a controlled manner in engineering construction
to dumped waste material. A description of the
constituents should include an assessment of the method of
placement.

ElL6 Fine Grained Soils

The physical properties of fine grained soils are dominated
by silts and clays.

The definition of clay and silt soils is governed by their
Atterberg Limits. Clay soils are characterised by the
properties of cohesion and plasticity with cohesion defines
as the ability to deform without rupture. Silts exhibit
cohesion but have low plasticity or are non-plastic.

The field characteristics of clay soils include:

e dry lumps have appreciable dry strength and cannot be
powdered

e  volume changes occur with moisture content variation

e feels smooth when moist with a greasy appearance
when cut.

The field characteristics of silt soils include:

e dry lumps have negligible dry strength and can be
powdered easily

e dilatancy - an increase in volume due to shearing - is
indicted by the presence of a shiny film of water after a
hand sample is shaken. The water disappears upon
remoulding. Very fine grained sands may also exhibit
dilatancy.

* low plasticity index

» feels gritty to the teeth

EL7 Organic Soils

Organic soils are distinguished from other soils by their
appreciable content of vegetable matter, usually derived
from plant remains.

The soil usually has a distinctive smell and low bulk
density.

The USC system uses the symbol Pt for partly decomposed
organic material. The O symbol is combined with suffixes
“0” or “H” depending on plasticity.

Where roots or root fibres are present their frequency and
the depth to which they are encountered should be
recorded. The presence of roots or root fibres does not
necessarily mean the material is an “organic material” by
classification,

Coal and lignite should be described as such and not
simply as organic matter.
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