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SPECIFIC GUIDELINES FOR THE ASSESSMENT OF
CARBON DIOXIDE -STREAMS FOR DISFOSAL INTO
SUB-SEABED GEOLOGICAL FORMATIONS

INTRODUCTION

1.1Carhon dioxide sequestration in sub-seabed geclogical

formations, a process consisting of separation of carbon
dioxide from industrial and energy-related sources,
transport to an offshore geological formation, ang
long-term isolation from the atmosphers, is one apticn
in a portfolio of mitigation actions for stabilization of
atmospheric greenhouse gas concentrations, Carbon
dioxide sequestration has the potential to make a
substantial contribution to- reducing carbon dioxide
smissions to the atmosphers, thus preventing these
amissions from being absorbed into the oceanas.

1.2 Ogean acidification. and other global effects on the

marine environment caused by elevated emissions of
carbon dioxide are a cauge of serious concern. Carbon

dioxide, sequestration (in combination with other| -

measures) would have direct benefits. for the marine
environment in mitigating:

.1 changes in ocean CO2, carbonate and pH levels;

.2 the affects of increased anthropogenic €02, levels
on sensitive gowon.sﬁ m%mamﬂm such as oou& reefs;
and

.3 the rigk that Hcﬁmn pH may change tha mﬁ:._mrwrn%
of key nutrients {e.g. nitrogen and ﬁguvrou:mv

© rtequired for ﬁvﬁomﬂmzﬁoa mﬂoﬂ‘«r and - ocoan

productivity.

1.3 Potential risks of carbon dioxide sequestration include

those associated with leakage of the carbon dicxide
and any other substances in the earbon dioxide stream,
In-general, there are four diffarent levels of concern for

leakage:

1 the. m_ow& dimension eoncerns :..m :B_umn«m om

leakage on climate'and thi oceans

.2 the local dimension concerns the site-specific
impacts of leakage and includes the effacts on the
marine environment, which are a principal focus of
the London Convention: *

.3 the short-term consequences of _mm_nmmm might
include acute effacts on human health and living
marine regources; and

4 . the long-term consequences of leakage might
include acidification end negative impacts on
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1 .E.B acceptance of dumping under tertain
circumstances shall not remove the obligations E&mu
this Annex to make further attempts to reduce the
necessity for dumping.

1

The Guidelines for the Assessment of Wastes or Other
Matter that May be Considered for Dumping are
intended for use by national authorities respensible for
regulating dureping of wastes and embedy a
mechanism to guide national authorities in svaluating
applications  for dumping of wastes in a manner
cansistent with the provisions of  the London
Convention 1972 or the 1996 Protocol thereto. Annex 2
to the 1996 Protocol places emphasis on prograssively
reducing the need to use the sea for dumping of wastes.
Furthermore, it recognizes that aveidance of pollution
demands riporous controls on the emission and
dispersion of contaminating subatances and the use of
scientificaily-based procedures . for selacting
appropriate options for waste disposel. When applying
these - Guidelines uncertainties in

- assgssments of impacts on the marine envircnment

]

]

will need to be considered and a precautionary
approach applied in sddressing these uncertainties.
They should be applied with a view that acesptance of
dumping under certain circumstances does not remave

the obligation to make further attempts o reduce the|-

necessity for dumping.

The 1996 Protocol to the London Convention 1972
follows an approack under which dumping of wastes or

-other matter is prohibited except for those materials

specifically enumerated in Annex I, and in the context
of that Protocol, these Guidelines would apply to the
materials listed in that Annex. The London Convention
1972 prohibits the dumping of certain wastes or other
matter epecified therein. and in the context of that
Convention these Guidelines meet the requirements of
its Annexes for wastes not prohibited for dumping at
sea. When applying these Guidelines under the London
Convention 1972, they should not be viswad as a teof
for. the reconsideration of dumping of wastes or other
matter in contravention of Annex I to the London
Convention 1972.

The achematic shown in Figure 1 provides a clear
indication of the stages in the application of the
Guidelines where important decisions should ba made
and is not designed as a conventional "decision tree",
In _general,

relation  tof.
. substances

“disposal.

~In_ general,

marine ecosystems, .

1.4 These Specific Guidslines deal with potential risks

posed by carbon dioxide sequestration primarily at the
lecal scale and include the poténtial for impacts on the

- marine environment in proximity 8 the Snmusuﬁ

res wuéduu.

1.5 The Guidelines for the Assessment of Wastes of Other

Matter that May be Considered for Dumping?, referred
to in short a8 the “Generic Guidelines,” as well as
Specific. Guidelines for the Assessment of Carben
Dioxide Streams for Disposal into Sub-Seabed
Geological Formations addressed in this document, are
intended for use by national authorities responsible for
regulating dumping of wastes and embody- a
mechanism to guide national authorities in evaluating
applications for dumping of wastes in a maaner

consistent with the provisions of the ' London
Convention 1972 or the 1996 Protocol thersto, . Annex
2 to the 1996 FProtocol placea emphasis on

progressively reducing the need to use the sea for
dumping of wastes, Furthermore, it recognizes that
avoidance of pollution demands rigorous controls on
the emission ahd dispersion of contaminating
and the uss
procedurea for selecting appropriate optiona for waste
When applying these Guidelines
uncertainties in rslation ¢o assessments of impacts on
the marine environment will need to hs considered and
a precautionary approach applied in addressing these
uncertainties. They should be applied with a view
that acceptance of dumping - under - certain
circumstances doss not remove the obligation to make
further attempts to reduce the necessity for dumping.

1} The Ninetsenth Consultative Meating of Contracting

Parties to the London Convention 1972 mmom_Sn
these Guidelinea in 1987,

1.6 The 1996 Praofocol to the London Convention 1972

follows an approach under which dumping of wastes or
other matter is prohibited except for those materials

specifically enumerated in Annex 1, and in the context|

of that Protocel, these Guidelines would apply to the
materials Hsted in that "Annes. The London
Convention 1872 prohibits the dumping of certain
wastes or ‘other matter specified therein and in the
contéxt. of that Convention these Guidelines meot the
requirements of its Annexes for waates.not prohibited
for dumping at sea. When applying these Guidelines

- under the London Convention 1972, they should not be

viewed as a tool for the reconsideration of dumping of
wastes or other matter in contravention of Annex I to
the London Convention 1972,

1,7 The schematic shown in Figure 1 provides a clear

indication of the stages in the application of this
guidance where importont decisions should be made
and is not designed as a conventional "decision {ree",
national authorities should use the

of acientifically-based |-
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WASTE PREVENTION AUDIT g
2 The initiai atagea in assessing alternatives to dumping
should, as appropriate, include an evaluation of:

.1 types, amounts and relative hazard of wastes
generated: ’

.2 details of the production process and the sources of
wastes within that process; and

.3 feasibility of the following waste reduction/
prevention technigues!
.1 product reformulation:
.2 clean produetion technologies;
.3 process modification;
4 input subatitution: and
.5 on-gite, closed-loop recycling.

3 In general terms, if the required audit reveals that
opportunities exist for waste prevention at source, an
applicant is expected to formulate and implement a
waste prevantion strategy, in collaboration with
relevant local and national agencies, which includes
specific waste reduction targets and provision for
further waste prevention audits to ensure that these
targets are being met. Permit issuance or repewal
decisions shall assure compliance with any resulting
waste reduction and prevention requirements.

6

4 These generic (uidelines are complemented by specific

WASTE PREVENTION AUDIT
5 The-initial stages in assessing alternatives to dumping

further waste prevention audits to ensure that these

schematic in an iterative manner ensuring that all
steps receive consideration before s decision is made to
issue a permit. Figure 1 illustrates the relationship
between the operational components of Annex.2 of the
1996 Protocot and contains the following elements:

.1 Waste Characterization (paragraphs
Chemical, Physical and Biolegical Properties)
.2 Waste Prevention Audit and Waste Management
Options (paragraphs 5-9)
.3 Action Liat (paragraphs 12-15)
4 Identify and Characterize Dump-site (paragraphs
16-28, Pump-site Selection)
.6 Determine Potential Impacts and Prepare H_.Eumon
Hypothesis(es) (paragraphs 29-39, assessment of
Potential Effacts)
.6 Isaue Permit (paragraphs 46-49, Permit and Permit
Conditions) -
.7 Implement Project and Monitor
-(paragraphs 40-45, Monitoring)
8 Field Monitoring and Assessment (paragraphs
. 40-45, Monitoring.

1011,

Compliance

dredged material guidance (Dredged Material
Assessment Framework, Resolution LC.52 (18]} and by
further specific guidance developed for -each waste
category listed in Annex 1 to the 1996 wgnono_ to the
London Convention 1972.

{Figure 1. Waste Assessment Framswork)

should, as appropriate, include an evaluation oft

.1 types, amounts and relative hazards of waates
generated;
.2 details of the production process and the seurces of
wasbes within that processi and
.3 feasibility of the following waste reduction/
prevention techniques:
.3.1 product reformulation:
.3,2 clean production technologies;
.3.3 process madification;
3.4 input substitution; and
3.5 cnsite, closed-loop recycling,

In general terms, if the required audit reveals that
opportunities exist for waste prevention at source, an
appbicant is expacted to formulate and implement a
waste prevention atrategy in collaboration with
relevant local and national agencies which includes
specific - waste reduction targets and provision for

targets are being met. Permit issuance or renewal
decisions shall assure compliance with any resulting
waste reduction angd prevention requirements.

2 WASTE PREVENTION AUDIT
2.1 The initial stages in =assessing alternatives to

.1 types,

.2 details of the sources of wastes: and |
.3 the nature of incidental associated substances derived

2.2 In general terms, if the required audit reveals that

schematic in an iterative manner ensuring that 211
steps receive consideration before a decision is made to
igsue a permit. Figure 1 illustrates the relationship
between the operational components of Annex 2 of the
1996 Protecol and contains the following elements:

.1 Carbon Digxide Stream Characterization .Aormwo.mu
4, Chemical, Physical and Biclogical Properties);

.2 Waste Prevention Andit and Waste gmnmwmﬁman.

Options (Chapter 2 and 3%

.3 Actior List  (Chapter 6)%

4-Identify and Characterize Suh-sezbed geological
formation {Chapter 6, Sub-seabed Geological .
Formaticn Selection);

.5 Determine Patential Impacts and Prepare Impact
Hypothesis(es) {Chapter 7 Assessment of H.Qnmbﬁﬁ
Effects);

.8 Issue Permit (Chapter 9, Permit and Permit
Conditions);

.7 Implement Projeot and Monitor Compliance

(Chapter 8, Manijtoring); and

,8 Field Monitoring and >mmmmmEm=nﬁcwm§mn 8,

gogﬂoﬁﬂmv

dumping should, as appropriate, include an evaluation
oft

amounts and um_mﬂém hazards om wastes
generated;

from the source material and the capture and
sequestration processes nsed

opportunities exist for waste prevention at source, an
applicant is expected to formulate and implement a
waste prevention strategy in . collaboration with
relevant local and national agencies which includes
spacific waste reduction targets and provision for
further waste prevention audits to ensure that these
targets are being met,: Permit issuance or renawal
decisions shall assure compliance with any resulting
waste reduction and prevention requirements. (Note:

2 BT P o ,
2.1 WA DB WESEE AR B e HORIO BRI

2.2 —RAIC, BERFHE LY, EEHORERICBNT
REQOREEBIETIROOBESREET I LBy

B Y TR ARERE NS L ERETE S
5. B 1 EREROMAE 2 EBERNOBRE T
LTS, BFOBERAEEh TS,

V1 ZEMeHFREORIEEE (O 438, (LB, LENR
TR

.2 wmﬂ»@gENM%Qﬁwm@ﬂ@%W @.m mwcnm )

L8 TRYIEHE (85 %),

A WIETHERB ORE R U HERE %mﬁ. BET
B B RN

m ﬁﬁ&mﬁﬁ&%ﬁ%%ﬁﬁﬁﬂﬁ%ﬁ (57 %, WrE
KR o

.6 WS (550 M. HWRUETRE
7 BEOEMEUETCHTIER 885 BN
(8 BEHTE B EHR ORI (5 53, B

WL ROBEEL LB CTERIC ST S EN
B,

1 BRSO, RECHET AR

.2 FENEHR A B
3 FRBERUVERR  BEKEBEREEN T RIcSEk
TAREEOBE ST R

BT BEIE. TR, RET TR CEOBMEE
BA LT, RECRENOHIM B RLTSEZ RN ERE
NS LEUMRTHLDLOE LR REGRHEN LN
THURBYE LR EER LR UEET S & &Sl
Ehp, FARRXINTENORER, €0 L5 2iEE
TR SN EEYCHRE U IEOEERETF E D
LEMETHLOTRIThER G, G RER,




4 For dredged material and sewage sludge, the goal of|

waste managsment should be to identify and control
the sources of contamination, This should be achieved
through implementation of waate prevention strategies
and requires colisboration between the relevant local
and national agencies invoived with the control of point
and non-point sources of pollution. Until this objective
is met, the problems of contaminated dredged material
may be addressed by wusing disposal management
techniguas at sea or on land.

CONSIDERATION OF aﬁ’mnﬂ MANAGEMENT
OPTIONS

5 Applications fo dump wastes or other matter shall
demonstrate that appropriate consideration has been
given to the following hierarchy of waste management
options, which implies an order of ingreasing
envirenmental impact:

1 ra-use;
.2 off-site recycling:
.3 destruction of hazardous constituents;
4 treatment to reduce or remove the hazardous
constituents; and
.5 dispesal on land, into air and in water.

6 A permit to dump wastes or other matter shall be|

refused if the permitting authority determines that
appropriate cpportunities exist to re-use, recycle or
treat the waste without undue risks to human health
or the environment or disproportionate costs. The
practical availability of other means of disposal should
be considered in the light of a comparative risk

assessment involving both dumping .and the
alternatives.
CHEMICAL, PHYSICAL AND  BIOLOGICAL
PROPERTIES

T For dredged material and sewage sludge, the goal of

waste management should be to identify and eontral
the sources of contamination, This should be achieved

through implementation of waste prevention strategiss|

and requires nczwgnmﬁun between the local and
national agencies invelved with the control of point and
pon-point sources of pollution, Until this chjective is
met, the problems of contaminated dredged material
‘may be addreased by using E.muommu Embmmmﬁmﬁn
techniques at sea or on Fum

CONSIDERATION OF WASTE MANAGEMENT

OPTIONS

8 Applications to dump wastes or other matter shall
demonstrate that appropriate consideration has been

given to the following hierarchy of waste management| -

options, which implies an order of increasing

environmental impact:

.1 reruse;

.2 off-site racycling:

.3 destruction of hazardous constituents;

.4 treatment to reduce or remove the hazardous
constituents; and

.G dispasal on land, into air muﬁ_. into water.

w0

A permit to dump wastes or other matter shall be
refused if the permitiing authority determines that
appropriate opportunities exist to re-use, recycls or
treat the waste without undue risks to human health
ar the environment. or disproportionate costs. The
practical availability of other means of disposal should
be considered in the light of a- comparative risk

assessment involving both dumping and the
alternatives, ’

CHEMICAL, PHYSICAL AND BIOLOGICAL
PROPERTIES

“Fhis paragraph is not directly pertiaent to the dispogal]

.of carbon dioxide streams inte sub-seabed geological
formations. However, it is important to acknowledge
the obligation to takeé steps {o prevent waste arfsing
thareby reducing the need for disposal at sea.}:

2.3 For this category of material the most pertinent issue
will be waste minimizationZ.

%) The minimizatio of the carbon dioxide streams should
be considered in the context of national energy policy.

3 CONSIDERATION OF WASTE MANAGEMENT
OPTIONS
3.1 Carban dicxide sequestration in sub-seabed geological
structures is a management option to be considered
within the context of Contracting Parties’ approaches
to mitigating greenhouse gas emissjongd.

3) This option includes CO: sequestration in depleted
offshore oil and gas fields, but axcludes normal il and
‘gas exploration operatioms, such as enhanced oil
Tecavery. : Co

8.2 Applications for disposal of carbon dioxide streama
from carbon dioxide capture procosses - for
sequestration into sub-seabed geological formations
‘shall’ demonstrata that wﬁ_.uuovﬂm.nm consideration waa
given to:

.1 the contral of soupees of contamination &f the carbon
dioxide stream, and, if necessary, treatment to
reduce or remove hazardous ouumﬂ_ﬁauﬁ. and

.2 other disposal options.

3.3 A permit to allow the sequestration of carbon diczide
in sub-seabed geological structures shall be refused if
the permitting authority determines that other
appropriate disposal apportunities exist without undue
risks to human health or the environment or
disproportionate costs,
other means of disposal should be considered in the

- light of a comparative risk assessment involving hoth}"
dumping and the alternatives,
4 CHEMICAL, PHYSICAL: AND BIOLOGICAL

PROPERTIES

The practical availability of)-
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