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WM3 version 1.1 was released 26t June 2018
Mainly modified to reflect Regulation (EU) 2017/997

Which describes new rules for assessment of HP14
Ecotoxic

Have to apply the H400 series of hazard statements
m [ old money = R50/R53 type risk phrases ]

New set of equations - such as Eq. 3
m 100xZcH410+10x X cH411+ X cH412+ X cH413225 %

Good news is that the substance specific thresholds are
not being replaced by M factors
m So PAH: benzo[a]anthracene is no longer hazardous at 25
mg/kg
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m \Waste classification is rarely requested by the developer

Phase I/1l/ x Why?
Design m For the planning and design, the developer may only need:
m Phase | ESA - includes review previous use of site
Tender m Phase Il - Site characterisation — boreholes, test pits,
m Soil samples & laboratory test data
Award m Human health risk assessment
. m Geotechnical assessment
Build

m Phase Il - Remedial investigation and/or opinion
m Phase |V - Remediation system design and clean-up

m Typically, consultants are not paid to undertake a
hazardous waste classification (HWC) of soils for the
purposes of waste disposal
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m If consultant recommends HWC, developer doesn’t

Phase I/1I/1lI want to pay — (because they don’t have to)
m Sometimes a consultant will provide a preliminary
Design classification of the available Phase Il data — but it is
not likely to be fit for (the final) purpose
Tender
m Then, the design is completed, planning granted
Award m Tender package issued
. m Now tenderers have to take on the risk for disposal of
Build any surplus/not suitable for use soils (CL:AIRE CoP)

m But all they have is the Sl, which was completed for
a different purpose, and

m there is no time to collect and test extra soil samples

m If they were to do more, the cost (risk) is borne by them
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m A different team on the ground
m different expertise and priorities:
m contract, delivery deadline, budget

m  And groundwork contractor mixes non-
hazardous soils with hazardous soils

m Surplus left in a stockpile awaiting
removal

m At disposal time, waste classifier only has
m the Phase Il report, and/or
m Lab tests from samples taken from the stockpile

m \Waste producer is breaking the law ? by effectively mixing (diluting)
hazardous soils with non-hazardous soils
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m Court of Justice of the European Union - Case C-1/03
m See 2012 DEFRA document on .gov.uk

m Van de Walle 2004 — A Texaco branded service
station had suffered from an accidental leak of
hydrocarbons into the surrounding soils

m Texaco were being sued by local government to
recover costs for remediating oil contaminated soils
beneath an adjacent building

> Waste Directive

75/442/EEC m CJEU ruling found that

> Waste Framework Directive m Hydrocarbons which are unintentionally spilled and
200612/EC cause soil and groundwater contamination are

> revised WFD 2008/98/EC waste within the meaning of the Directive

m The same is true for soil contaminated by hydro-
carbons, even if it has not been excavated.
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2008/98/EC m Revised Waste Framework Directive’s Article 2 says

m 1. The following shall be excluded from the scope of this
Directive:

m (b) land (in situ) including unexcavated contaminated soil and
buildings permanently connected with land;

m (C) uncontaminated soil and other naturally occurring material
excavated in the course of construction activities where it is
A | R E certain that the material will be used for the purposes of
construction in its natural state on the site from which it was

excavated;

m SO0 question is when does an excavated soil actually

become a waste?
m rWFD defines waste as ‘any substance or object which the holder
discards or intends or is required to discard’

m keywords here are (un)contaminated & excavated
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Also uses the words contaminated and uncontaminated
Uses a human health risk based approach
Requires a Materials Management Plan

Defines categories of “materials within the ground”
including:
5. Material that is not capable of being used... and requires
recovery or disposal off site as waste

6. Material that is surplus to requirements and requires
recovery or disposal off site as waste

m It's not specifically stated but part of this categorisation
should also include a WM3 based waste classification

m |t's clear that hazardous soils should be kept separate
from other categories of soils
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The spatial extent of contaminated soils and existing
samples should be integrated with the final design.

Categorise the different soil types that may be;
m Subject to excavation under CL:AIRE CoP
m And/or declared as surplus (contaminated and not)

For each waste stream/category, a classifier, competent
in waste classification (WM3), should then:

m Define a suitable sampling & testing plan
m Have further samples collected and analysed
m Undertake a formal waste classification

The waste classification report, sampling plan, limitations
& recommendations should then be included in the
tender package
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https://ciwm-journal.co.uk/downloads/Guide_to_the_misclassification_of_waste-Web.pdf

m We do a lot of pro bono work
m Giving free advice to both our customers and potential customers
m Reviewing data and classifications
m Supporting people where one side or the other may be doing it wrong

m Have advised the Agency/HSE about errors in the CLP data sets, and
m Areas of the guidance where things might be going awry/not clear

m Publicising information between different stakeholders

m Actively supporting bodies like ESA, CIWM and
CIRIA

m ESA: Misclassification of waste
m www.hazwasteonline.com/marketing/Resources/brochures
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Wrong - You cannot use WAC for waste classification

Amongst other determinads, WAC analysis only
measures the soluble metal compounds of 12 specific
metals

WAC ignores all of the insoluble metal compounds

WAC also ignores most other hazardous substances that
may be in your waste

m Example showing error:

Fly ash waste
m WAC results: zinc <0.5 mg/kg

m Solid results: zinc 2,620 mg/kg
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m WAC data tells you what is in the water, while
m Classification needs to know what is in the tea bag
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m Incorrect — Waste classification does not also classify
your waste as “Inert”

m |nertis a category of landfill only (Landfill Directive)

m Article 2 (e) “inert waste means waste that does not undergo
any significant physical, chemical or biological
transformations. Inert waste will not dissolve, burn or
otherwise physically or chemically react, biodegrade or
adversely affect other matter...”

m |Inert waste is effectively a subset of non-hazardous

m Remember you only need WAC if a previously
classified waste is also destined for a landfill
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m Incorrect, it typically means that it’'s just failed to meet
one or more of the waste acceptance criteria for that

class of landfill

m Often because of :

m Loss on Ignition (LOI), or
m Total Organic Content (TOC)

m neither of which are substances
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m Incorrect — You cannot use “Rules of thumb”

m & many reasons why this example is totally, totally wrong
m Including one basic question “Which metals am | meant to add up...?”
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m ‘| check the amount of a metal | have against a [mental]* [paper]* list”
m Incorrect - for a number of reasons including:

1. we have to use the concentration of a metal compound, not the
concentration of just the metal (there are a few exceptions..)

m For example:
m Lab reports total concentration of nickel as 380mg/kg
m Assuming it’s in the form of nickel sulphate
m Crunching the numbers yields the following result:
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smen] o | M The lab report only gives you the total metal
sempleTipe) ol concentrations for each metal, e.g.
Date of Receipt| 14/11/2018

Antimony " B copper, nickel, zinc
Arsenic =05
Barium 7 . g .
Cadmium s | W |n waste classification, you have to use the
S i concentration of metal compounds — for example:
Copper 12 m copper oxide, nickel sulphate, zinc oxide
Iron 9595
Lead =5
Manganese =« | m Soif alab reports 380 mg/kg of nickel (Ni), and
Mercu =01 g n . . .
. =« | M Yyou suspectitisin the form of nickel sulphate (NiSO,):
Zinc 160

m You have to work out the Conversion Factor to
convert x mg of nickel to XX mg if nickel sulphate
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www.ptable.com

28
=
Ni
Nickel
58.693
Determinand Unit | /) Sample 1

1 Depth m
2 moisture {no correction} %
3| antimony {antimony trioxide 33 ma/kg
4 |ud arsenic {arsenic trioxide} mo/kg
5 |, beryliium {beryliium cxide} mafkg
[ i‘bumn{ boren trioxide; bori 1 mg/kg
7 | cadmium {cadmium oxide} ma/kg
8 |, chromium in chromium(I1I) compounds { ¢ mgfka
9 u@d’\mmlum in chromium(VI) compounds {ch/mafkg
10 |, coppe { = dicopper cxide; (1) oxidy mg kg
11 | lead {] romate} ma/kg
12 | manganase {manganess sulphate] 33 magfkg
13 |, mercury {mercury dichloride ¥3 ma/ka
14 | molybdenum {molybdenumi (VI) oxide} magfkg
5 | nicke! {nickel sulfate} mg/kg

W, selenium {sele compot with the ex\mg/kg

o, zinc {zinc chromats} mo/kg
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Lab reports 380mg/kg of nickel (Ni), and you suspect it is
in the form of nickel sulphate : NiSO,

From the periodic table, record the molecular
weights of Ni 58.693 S 32.06 and O 15.999

Molecular weight = 58.69+32.06+(4x15.99) = 154.71 g/mol

To calculate the conversion factor:

m divide the molecular weight by amount of Ni
m 154.71/(1 x 58.69) = 2.64

So 380mg/kg of nickel x 2.64 equates to 1003mg/kg
of NiSO,

m Which is hazardous by HP7 carcinogenic
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2. Many substances have additive hazard properties.
HP4 m This means that you have to consider the concentrat-
HPG6 ions of all the other substances in the waste with the
HP8 same hazard properties - and do some sums
HP14 m On its own, a given substance may not be hazardous but

m For example

Job name: Additivity example

due to the presence of other substances in the same
waste, it is hazardous

Job name: Additivity example

Detail Det inands % Samples Tests Do is T
Lﬂl e E | '%F I curmEn I oo L Details i Determinands Y Samples | Tests | Documents I Tool

# Determinand Unit | () Sample 1
1 Depth m
b moisture {no correction} %
3| @ dicopper chloride tribydroxide ma,kg 1250
4 zinC oxide makg

# Determinand

Unit

& Sample 1

Depth

m

moisture {no correction}

%o

may/kg

1
2
3| @ dicopper chloride tribvdroxide
4

zinc oxide
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ma/kg

1250
1250
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m “| have 30,000 mg/kg of a substance - but it's not in Table 3 of the CLP,
so it can’t be hazardous — Therefore | can ignore it..”

m Incorrect -you have to research missing substances
m Table 3 only contains approximately 4,500 substances

m European Chemicals Agency (ECHA) is researching and adding

more each year - but it takes time |
Determinand info 880

Name™
barium chromate

m For example:

m barium chromate I o
. . | Information I Classification I Species Thresholds Motas \ersions Comments _
m is notin the CLP — —

T T

e O R R =

5 - —
Resp. Sens. 1; H334 May cause allergy or asthma symptoms or breathing difficulties if inhaled. A

. B ut a I I C h ro m ates a re STOT SE 3; H335 May cause respiratory irritation.
Suspected of causing genstic defects [state route of exposure if it is condusively proven
hazardous at 1000 mg/kg |

that no other routes of exposure cause the hazard].
May cause cancer |slatesaute of exposure if it is conclusively proven that no other routes
0 of exposure cause the hazard].
(O . 1 A)) AgQuatic ATae-i e Marp-temieoraguanc e, v
Aquatic Chronic 1; H410  Very toxic to aguatic life with long lasting effects.

Muta. 2; H341

0 Add
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m “| added up the concentrations for
C10-C25; the Diesel Range
Organics and checked it against the
diesel threshold” (10,000 mg/kg)

m Incorrect - you cannot cherry pick
carbon bands

m You have to use the Total TPH
concentration

Aliphatic Aromatic
>C5-C6  >C6-C7
>C6-C8 >C7-C8
>C8-C10 >C8-C10
>C10-C12 >C10-C12
>C12-C16 >C12-C16
>C16-C21 >C16-C21
>C21-C35 >C21-C35
>C35-C44 >C35-C44
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TPH CWG
Aliphatics
=C5-C6
=C6-C8
=C8-C10
=C10-C12
=C12-C16
>C16-C21
=C21-C35
Total aliphatics C5-35
Aromatics
>Ch5-ECT
>=ECT-EC8
=EC8-EC10
=EC10-EC12
>EC12-EC16
=EC16-EC21
>EC21-EC35
Total aromatics C5-35

Total aliphatics and aromatic: (C5-35)
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15
5.4
<10
<02
<4
118
502
627

<1.0
=1.0
<1.0
=0.2

39
256
304
a9

| can use the TPH-CWG results from the phase Il
report as long as | use the sum of all the aromatics
and aliphatics

OK but be Aware — For unknown oils, WM3
requires us to use determinand:

m TPH(C6-C40) Petroleum Group
m 6 to 40 carbons

But
m TPH-CWG is often reported from C5 to C35
So we are missing C36 to C40

& therefore underestimating the TPH concentration
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m |f your company uses a “Standard Analysis Test Suite”

;: ﬁ?;g?cny for contaminated land that lists a set of substances that
3. Cadmium you should test for.

4. Chromium m e.g. 10 metals, TPH, PAHs, BTEX, pH

g: &Z‘:ffrg, m This is not best practice for waste classification

7. Nickel

8. Lead m Better to call it a “Minimum Analysis Test Suite” as
?b Zi'ceni“m m the name automatically makes the user consider

whether there may be other/extra substances that
should be tested for, and therefore

m that they should review the site history/Phase | report
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Standard Suite

m For example

1. Antimony

2. Arsenic m The Phase | desk study finds that there was a factory
3. Cadmium on the site that used to manufacture fireworks

4. Chromium . o

5. Copper m \We have our “Standard metal suite

6. Mercury

7. Nickel m Homework on the metal salts commonly used in firework
8. Lead manufacture finds:

9. Selenium

10. Zinc

m copper chloride (blue fireworks).

barium chloride (green fireworks)
calcium chloride (orange fireworks)
sodium nitrate (yellow fireworks)
strontium carbonate (red fireworks)
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A classification package should contain the evidence
necessary to justify your classification, including;

The description of the waste / process(s) that created
the waste

A sampling plan
Detailed classification report, including

m Names of the all metal species used and the
justification for their selection

m Justification for any non CLP substances
Contain an original (complete) copy of the lab data
Contain other supporting documentation

m e.g. SDS, chromatograms, flammability test, phase
/Il reports
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& Hazardous Waste
Classified as 17 05 03 *
in the List of Waste

Hazard properties

HP 7: Carcinogenic "waste which induces cancer
Hazard Statements hit:
Carc. 1A; H350 "May cause cancer [state routs
Because of determinand:
zinc chromate: (compound conc.: 0.896%)
HP 14: Ecotoxic "waste which presents or may p
Risk phrases hit:
R50/53 “Very toxic to aguatic organisms, may
Becauss of determinands:

dicopper oxide; copper (I) axide: (compound ¢
zinc chromate: (compound conc.: 0.896%)
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HazWasteOnline was introduced in 2010
Cloud-based software for the chemical classification of waste
Includes all 4500+ harmonised substances - Table 3 of CLP

m & 100+ of substances that we have added

m CLP substances updated by ATPs as they are published

m Classifiers can also add their own user-defined substances
Includes all 20 chapters from the List of Waste
Uses rule-based classification engine(s)

Import data directly from approved labs: the .hwol file
Highlights all the hazardous substances

Optional corrections for moisture and TPH
Acid/alkali correction to help manage extreme pH
Industry standard PDF report

Auditable, transparent

29



Haz\w/asteOnline Professional and Packages Edition
[ Back to Manager l ohdd Sample... lESave b l@lmpnrt - l Aliach Document... l @ Delate... l deassify All l @Export b ]

Job name: Example Classification

# Determinand Unit [ s1 & s2 /53 ©sa /S5 /5 56 ©s7 /b 58 /5,59 /i s10

1 Depth m

2 moisture {dry weight correction} £ 11 13 15.4 15.5 9 12 17.2 11.5 23.2 13

3 52 antimony {antimony trioxide} ma/ka Bl 4 ] 9 12 10 10 7 8 40

<+ 58 arsenic {arsenic trioxide} ma/kg 106.9 70.8 2204 174.5 274.7 2574 155 132.8 1259 840.7

5 52 beryllium {beryllium oxide} ma/kg

[ 52 boron {dibcren trioxide; boric oxide} ma/ka 0.8 0.7 0.9 0.8 0.9 1.5 11 2.3 1.9 1.3

T 92 cadmium {cadmium oxide} ma/kg 3.9 1.4 2.2 1.6 4.9 4.1 2.6 4 6.4 4.9

8|l chromium in chromium(I1T) compounds { & ma/kg 87 381 30.8 50 15 157 451 16.6 463 2

k] 58 chromium in chromium{VI) compounds {ch{ ma/ka <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
10 ggoopper{ o copper sulphate pentahydrate} | ma/kg 8% 173 151
11 52 lead { o lead compounds with the exceptic| mg kg 270 511 4726
12 92 manganese {manganesa sulphate} ma/kg
13 52 mercury {mercury dichloride} ma/ka 0.2 0.2 0.8 0.8 0.9 1.1 1 0.9 0.9 4.2
14 58 molybdenum {molybdenum(VI) cxide} ma/ka 7.3 4.1 4.3 5.6 4.4 5.2 5.6 3.8 [ 10.4
15 | nickel {nickel sulfat<} mafka 209 21.7 36.5 36.5 318 30.2 27.3 28.6 34.4 4.3
16 52 selenium {selenium compounds with the e mg/ka
17 92 zinc {zinc sulphate} ma/kg
18| @ TPH (Cé to C40) petroleum group ma/ka
19| @ confirm TPH has NOT arisen from diesel or| nfa
20 tert-butyl methyl ether; MTBE; 2-methoxy-| mg/kg <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
21 benzene ma/ka <0.003 0.021 0.015 0.01 0.008 0.033 0.018 0.013 0.004 0.008
22 toluena ma/kg 0.007 0.033 0.015 0.017 0.01 0.033 0.021 0.01 0.005 0.008
23| @ ethylbenzens ma/kg <0003 0.008 0.007 0.006 0.003 0.007 0.007 0.005 <0.003 <0.003
24 xylene ma/kg 0.007 0.038 0.057 004 0.02 0.068 0.053 0.024 0.016 0.022
25 | cyanides { o salts of hydrogen cyanide witl mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 2 <0.5 6.2 24 <0.5
26| @ pH pH 10.07 10.77 S.16 9.28 8.59 8.08 8.8 9.03 9.5 7.e1
27 naphthalens ma/kg 0.546 1.945 3.08 1.812 4.78 6.52 8.12 1.28 0.56 7.29
28| @ acenaphthylene ma/kg 0.15 0.23 0.6 0.6 0.91 0.36 0.87 0.28 014 318
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m Two new classification engines

m Both entered into force on 5" July 2018

m New UK engine labelled:
m \WM3 1st Edition v1.1

m General mainland Europe engine labelled:
m Technical Guidance EU/2018/C 124
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m Tried and tested software that can assess;
m any waste stream,
m any substances and any number of samples,
m solids, liquids, SDS, and
m is always up-to-date with the current guidance

m HazWasteOnline creates a level playing field

m  So that the classifier can focus on things like:
m suitable sampling and testing
m which determinands to test for
m what type of hydrocarbons might be in their waste
m which metal compounds are in their waste
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