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Introduction

= British Waterways maintain over 3,540km of the inland waterway
network across Britain.

= Manage large tonnages of dredged sediment from canals & waterways.

= In the northeast of England, 100,000m3 of sediment dredged from the
South Yorkshire region stored in 6No. lagoons

= The lagoons on this site were nearing capacity and could only accept a
further limited volume of dredged material.

= British Waterways proposed to use the lagoon material as infill in the
canal bank stabilisation works under a Paragraph 19 WML Exemption.

= Waste classification of the material to prove non-hazardous

= Risk assessment - suitable for use
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Long Sandall Lock, the location of the
1lagoons containing the dredged
material.




Classification

Process

- Inorganic
* Dioxin

« Hydrocarbon

whitbybird

Miober
" Infesctious substances should be conslder

ed at this stage of the Hazardous Waste Assessment Methodolegy

=

N L Step 1 - Is the Waste a Directive Waste ?
Mo l Vs
O Step 2 Does the domestic legislation comtain
gpecific provisiors that relate to the waste in
N question?
This should be determined prior to
- procesding to step 3
Meither l
A “ Absolute Step 2 - How is the waste coded and
riar classified on the EWC 2002 7 .
tirrar Absolute Entry
Z l birror Entry
fes Mo
A Step 4 - is the compesition of the waste
‘ known or can it b= determnined 7
R Me Step Sa: Does the waste
| cortain dangerous
D sybatances' 7
¥
O Yes Step Sh: ls there any reason to
T indicate the weaste may b=
- hiezardous (e.q. test results) ?
U Mo
l Yes
Mo _¥ Yas
S Step 6: Does the waste possess any of the »
| hazardous properties H1 to H14 7

w o C O O ™ rx N > I




Inorganic Component

= WM2 Hazardous Waste: Interpretation of the definition and classification
of hazardous waste (2nd Edition v 2.1 2005)

= Inorganic components - worst-case speciation of the elements contained
within the sediment

= e.g. chromium, assume that all chromium toxic chromium trioxide
(CrO;) rather than the significantly less toxic di-chromium oxide (Cr,05).

= Inappropriate classification of the soil

= Literature review, XRD, XRF, SedNorm, Siroquant — predict likely
speciation and compound form (typically sulphide)

= None of the hazardous properties given in H1 to H14 were triggered

= Metal constituents in the sediment - classified as non-hazardous
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Dioxin Component

= Toxicological properties - carcinogenic, immunological, reproductive and
human development effects

= Carcinogens - classified as dangerous substances - hazard phrase H7

H7 (carcinogenic) hazardous threshold value set at 1,000mg/kg.

Other hazardous properties triggered - H5 and H6 (harmful and toxic
respectively) - threshold levels are set at 1,000mg/kg.

Maximum dioxin concentration recorded at 3,100ng TEQ/kg

Human health guidance (US EPA) action level set at 1,000ng TEQ/kg

= 6 orders of magnitude less than the waste threshold value.
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Proposed Dioxin Threshold Concentration

= Described as a Persistent Organic Pollutant (POP)

= European Regulations (EC 1195/2006) - wastes containing dioxins
exceeding the low POP content must be "disposed of or
recovered......to ensure that the persistent organic pollutant content is
destroyed or irreversibly transformed” (EC 850/2004).

= Low POP content adopted by the EU and the United Nations Environment
Programme (UNEP, 2006) is a threshold of 15,000ng TEQ/kg.

= Wastes with concentrations of dioxins above the low POP level must be
disposed of or transformed in an environmentally sound manner; such
as permanent storage in a hazardous landfill, providing the waste is
solidified and the concentration of dioxin does not exceed 5mg/kg (EC
172/2007).
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Dioxin Threshold Concentration

Accepted by Reqgulator

= Avoid the inconsistencies with the waste threshold value
provided in WM2 (1,000mg/kg) and the human health safe
exposure limits (1,000ng TEQ/kg) was proposed that the low
POP concentration limit for dioxins of 15,000ng TEQ/kg was used
as a trigger value for hazardous waste classification.

= Maximum dioxins concentration was recorded as 3,100ng TEQ/kg
less than 15,000ng TEQ/kg threshold value

= Dioxin concentration - sediment classified as non-hazardous.
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Hydrocarbon (Oily Waste) component

= “"How to find out if waste oil and wastes that contain oil are hazardous”
HWROS8, June 2007.

3 hazard phrases; H5 (Harmful), H7 (Carcinogenic) and H14 (Ecotoxic).

speciated hydrocarbon analysis - triggered any hazardous properties

Did not exceed the threshold concentrations to trigger either H5 or H14

Hazardous property H7, assess the various hydrocarbon bands :

PRO (Cs-Cyp) - 0.1% w/w (1,000mg/kg) - category 1 & 2

DRO (Cyy-Cy5) — 1% w/w (10,000mg/kg) - category 3

Lubricating Oils — 0.1% (1,000mg/kg) - category 1 & 2

= Did not exceed the threshold values for PRO or DRO; but lubricating oil>
1,000mg/kg.
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Hydrocarbon (Oily Waste) component

= Guidance states that lubricating/other oil in the waste is
"assumed to be a category 2 carcinogen unless it can be
demonstrated that it does not possess carcinogenic
properties.”

= Lubricating oil fraction (C,:-C,,) contains category 1, 2 and 3
carcinogens.

= Category 1 and 2 carcinogens (most carcinogenic) are due to the
presence of aromatic hydrocarbons and specifically PAH
compounds e.q. benzo(agpyrene.

= Category 3 carcinogens (less carcinogenic) are due to the
aliphatic compounds within the C,:-C,, fraction.

= Extremely conservative to assume that the entire C,,-C,, fraction
contained category 1 and 2 carcinogens
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Hydrocarbon (Oily Waste) component

Analysed sediment for carcinogenic compounds in terms of A) category 1 and 2
carcinogens and B) category 3 carcinogens:

A) Category 1 and 2 carcinogens
= including petrol range organics
= TPH aromatic fraction of lubricating/other oils (C,,-C,,4)

summed and compared to the waste threshold of 0.1% w/w 1,000mg/kg

B) Category 3 carcinogens
= including diesel range organics
= TPH aliphatic fraction of lubricating/other oils (C,4-C,4)

summed and compared to the waste threshold of 1% w/w 10,000mg/kg

When assessed is this way the sediments are classified as non-hazardous

RAMBOGLL

whitbybird



Plan view of the Whitley Lock to Heck Bridge canal 7/
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Conceptual Model

SW BANK All 3 receptor groups will only have Cross-section of the canal with contaminant pathways NE BANK
A cyclist may use the towpath daily. access to the southwest of the
Mud will kick up from wheels canal through the towpath
particularly in wet weather and between Whitley Lock and Heck
subsequent cycle cleaning may Bridge
pose a higher degree of exposure
Families with young children No towpath along NE bank with
/ may spend long warm days restricted access for public use
walking and playing along
the canal. A 0-6yr old
children may eat with muddy Anglers are the most likely
hands, or may put fingers or receptor to use the 0-5-1.0m
Towpath only muddy toys in mouths strip of covered sediment. Agricultural land, no public access
along southwest
bank | / - - - -
During hot and windy days wind erosion of the
dredged material will increase. All 3 receptor
groups notably 0-6yr olds are maybe subject to v
greater dust inhalation.
h . 3m approx. 0.5-1.0m
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Topsoil

Geo-textile barrier

Steel sheet pile 100mm-1.2m

Clay bottom
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w h i t by b i rd Figure 4 Cross-sectional model proposed for embankment fill




Human Health and Controlled Waters

Risk Assessment

Chemical analysis of sediments identified impacts by:

= Arsenic

Nickel

Naphthalene

Benzo(a)pyrene

Aromatic TPH (Cy4-Cs5)

= Dioxins

Further assessed using Detailed Quantitative Risk Assessment
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Human Health and Controlled Waters

Risk Assessment continued....

= Human Health - RISC Workbench software (Spence and BP Qil, 2003) -
generate Site Specific Assessment Criteria (SSAC) for the contaminants

of concern.

= 0-6year old child — most susceptible but not the most frequent site user or
likely to come in contact with the dredged sediments

= Angler - potentially frequent user of the site and likely for a significant
duration per visit and most likely to come in contact with dredged
sediments.

= Adult commuter - most frequent user but for a limited duration and less
likely to come into contact with dredged sediments

= Controlled Waters - Environment Agency Remedial Targets Spreadsheet
(P20) - fate and transport model
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Cost Savings and Conclusions

= Sediments being classified as “hazardous”

= Challenged this assessment Regulator accepted non-hazardous
classification

= Reducing the cost of disposal by 4-5 fold.

= Space in a hazardous waste landfill was being not used inappropriately
by materials that do not need such disposal.

= Could transport the dredgings using the waterway network - saving
10,300 vehicle movements on a 24 mile journey on largely congested
roads.

= Using the 100,000m3 dredged material avoided requirement for virgin
materials saving £500,000

= Avoiding landfill disposal - saving £1,000,000
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