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' UN, COP 21 O|& Post=2015 K&7Hse

United Nations

@ General Assembly Dis§l: General
21 Oober 2015

Seventieth session
Agenda items 15 and 116

Resolution adopted by the General Assembly on 25 September 2015
[withour rgference ro a Main Commiree (470 1)]

70/1. Transforming our world: the 2030 Agenda for
P inable Devel
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The General Assembly

Adopts the following outcome document of the United Nati it for thd adopti
of the post-2015 development agenda:

Transforming our world: the 2030 Agenda for Sustainable Development

SE7t Abs Mide] Hg: 2030E7X| 2] X|S57Hse BH oF

Preamble A8

This Agenda is a plan of action for people, planet and prospenty. It also seeks to strengthen universal
peace m larger freedom We recogmize that eradicating poverty in all its forms and dimensions, mcluding

extreme poverty, is the greatest global challenge and an indispensable requirement for sustainable development
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All countries and all stakeholders, acting in collaborative partnership, will implement this plan. We are
resolved to free the human race from the tyranny of poverty and want and to heal and secure our planet. We are
determmed to take the bold and tramsformative steps which are wgently needed to shift the world om to a

sustainable and resilient path. As we embark on this collective journey, we pledge that no one will be left behind
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* Preamble, Planet

We are determined to protect the planet from degradation, including through sustainable consumption
and production, sustainably managing its natural resources and taking urgent actionon climate change,
sothat it can support the needs of the presentand futuregenerations.
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= Sustainable Development Goals

Goal 13. Take urgentaction to combatcimate change and itsimpacts

Goal 14. Conserveand sustainably use the oceans, seasand marnine resources forsustainable
development

Goal 15. Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage
forests, combat desertification, and halt and reverse land degradation and halt biodiversity loss
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Carbon capture and Storage Illustration
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Dr.Darren Mollot, DOE, carbon capture utilization and storage:outlook &activities, 2016
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Growing Pressures

4 Growing Population

Climate change
Increasing Demand for Energy, Clean

I Increasing Temperature, Floods e 89
Draught Severity, Sea Level Rise,
ll.l P "' Water, Food

Greenhouse Gas A

Emissions '
Pumping, Water Treatment, Water
Distribution, Desalination

ceesp

Greenhouse Gas

Emissions
yt: Biomass, Plant Siting
-
-

LAND
food/fiber Fertilizer, Harvesting,
Storing, Processing

Resource Extraction,
Cooling Water, Transport

Irrigation

Driving Factors

=
Governance 9 Environment " Economy @ Social Impacts@ Technology
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LNREL

NATIONAL RENEWABLE ENERGY LABORATORY

ANALYSIS INSIGHTS OCTOBER 2014
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"MAKING
SUSTAINABLE
ENERGY
CHOICES

3 Insights on the Energy/Water/Land Nexus
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NREL Is a natlonal laboratory of the U.S. Department of Energy, Office of Energy Efficlency and Renewable Energy,
operated by the Alllance for Sustalnable Energy, LLC.

NREL/TP-$A20-62566
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Existing Major Demonstrations

First Generation fossil energy technology systems built to
validate first-of-a-kind fully integrated projects at full scale for
the power and industrial sectors

Advanced Energy Systems

Technologies that greatly improve plant efficiencies, reduce
costs, increase plant availability, and maintain the highest
environmental standards

Carbon Capture

R&D and scale-up technologies for capturing CO2from
new and existing industrial and power-producing
plants

Carbon Storage and Utilization
Safe, cost-effective, and permanent geologic storage of
CO; in depleted oil and gas fields and other formations

Cross Cutting Research
Materials, sensors, and advanced computer systems for
future power plants and energy systems

Source: NREL report, Making Sustainable energy choices, NREL/TP-6A20-62566 , 2014

Source: Schiermeier et al., DOE, carbon capture utilization and storage:outlook &activities, 2016
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Issues

* Policy and regulatory frameworks are critical to CCS deployment.
«  Technology limitations / Economically prohibitive.
« (O, capture and Transportation hazards / Leakage problems

CO, Transportation hazards (2tHM 2H)) CCS Leakage Problems (21 2X])

Seabed scars raise questions i i
over carbon-storageplan . it
Unexpected fractures above the world's bi ‘storage site could provide path for leaks. g 1

Weekend News Update: Underground storage of carbon
dioxide may trigger earthquakes, limiting sequestration’s large
scale use

....... 8y Joe Romm 06 Dec

i
Leaks from CO, stored deep underground could

175 Jan 2009Vancouver—linempture contaminate drinking water and, earthquakes
J J

Source: NETL, Cost and Performance Baseline for Fossil Energy Plants, Revision 3, July 2015
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DOE-Climate Change and CCUS
Strategy-2016

Carbon Capture, Utilization,

and Storage: Climate Change,

Economic Competitiveness,
and Energy Security

August 2016

U.S. DEPARTMENT OF

ENERGY
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Source: US Department of Energy, carbon capture, utilization,
and storage: climate change, economic competitiveness and
energy security, 2016

Carbon Capture, Utilization and
Storage (CCUS)-DOE 2017

(%) ENERGY

Siting and Regulating Carbon
Capture, Utilization and Storage
Infrastructure

WORKSHOP REPORT
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Source: Jarad Daniels, Status of CCUS in the United States, 2017 !
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ADAPTIVE HYRRID ARCHTICTURES WETTASLITY QPPIRY LBFACES BO-NPRED

SELF ASSEMALY BOMNANONTERFACES CRYSTAL CROWT™
to T <LCST
T>LCST: Microstructure up T<LCST:
C off, heat dissipation C on, heat generation

Feedback loop:

L Reagents P Products + heat

Catalyst
; H,0 g

Double duty for biomin
ina mollusk’s s

System heats
toT>LCST
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Feasibility Study of Satellite- /A
A Assisted Detection and Forecasting ﬁl
of Oyster Norowrus 0utbreaks Lsu

IO Project Team: T

» PI: Zhiqgiang Deng (Department of Civil &
Environmental Engineering, Louisiana
State University, Baton Rouge, LA)

» Collaborators: Gordon Leblanc, Chris
Lemaire, Stephen Martin, Robert Dellsperger
(Louisiana Department of Health and Hospitals)

O Primary End-User Organization:

» Louisiana Department of Health and Hospitals:
Molluscan Shellfish Program

d Project Period: 04/18/2011-04/17/2013

ol
AT

i1 Goal: Overall goal of this project is to provide daily

' predictions of oyster norovirus outbreak risks.

0 Objective 1: Construct retrieval algorithms that link NASA

| MODIS Terra and Aqua data to water quality indicators

| (such as SST, TSS, solar radiation, and salinity ) controlling
norovirus disease outbreaks in oyster growing waters;

1 Objective 2: Develop an Artificial Neural Network (ANN)
model for predicting fecal coliform (norovirus indicator
organism) levels in oyster growing waters;

) Objective 3: Develop a Bayesian model for detection and

forecasting of norovirus disease outbreak risks in a

probabilistic fashion.

£5
Goal and Objectives 1.
Lsu

& v

[ Hidden Layer

L) Water temperature:

" - -

NASA MODIS Data

L) Salinity: NASA MODIS Data
) Solar radiation: NASA MODIS Data
L Rainfall: NOAA Data
L) Tide: NOAA Data

L) Wind speed and direction:

NOAA Data

Ref:Le, Q. D, Bach, L.G and Arai, T. Monitoring Heavy Metal Contamination Using Rocky Oyster (Saccostrea glomerata) in
Haiphong-Halong Coastal Area, North Vietnam. Int. J. Environ. Res., 9(4):1373-1378, Autumn 2015.
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More on Oysters and Their Ability to Offset Ocean Acidity

THURSDAY Ma&Y 38 29013
More on Oysters and Their Ability to Offset Ocean
Acidity

This is an excerpt from 2 piecs in the New York Times Science

Seclion.

PROJECT

RESTORING BALANCE
- ar MARINE HABITATS

MASSACHUSETTS

calcium carbonate
{scale}
Carr]® . O]2 MITS| AS TS 2RE DIZHES S5iM
g 2mzte] 2Eet I FHo| A(Acidity)e] SEE
R SMst At ZojZto] 42| S & HELH= WS =0
- o] AL WIS FASHE EMUAS DS
$loto] EtLtsiEtS S Eoll A|IA2EM pHe| 718
acdic (law pH) .« = alkaline (high pH} OI:7|

Ref: Le, Q. D, Bach, L.G and Arai, T. Monitoring Heavy Metal Contamination Using Rocky Oyster (Saccostrea glomerata) in
Haiphong-Halong Coastal Area, North Vietnam. Int. J. Environ. Res., 9(4):1373-1378, Autumn 2015. g
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Calcination

Coffee waste Coffee (1 week) +
(After 1 week) 2wt% oyster shell
(After calcination)

Total Number of

Bacteria 40,500 0

E-Coli Bacteria 260 0

TNTC colonies - Giution s10°  TNTC colonses - divtion 130
TNIC cof on X107 TNTC coonies = dition x10°

! 1
: <
4 £
soner presege

FETTTTTTTPIPPPIrer Y 1 1

H =}
2wt% Before & After 2wi% Before & After 2wi% Before & After 2wt% Before & After o o : te—] 'Coflen waste after 2. wask: faatmant
calcination Oyster shell calcination Oyster shell calcination Oyster shell calcination Oyster shell aten Waste SRer 7.Coyx : 4

INTC colonies - diution 10" TNTC o

olonies - diuticn x10
MO TNTC colonies - Siution 1107
62 colonses - dtion 1100 54 colonies ~ diution 110

Coffee waste after 1 week- treatment
Coffee waste after 7 days with 2% of calcined oyster shell
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a  Organic films
—

Sample Dip coating robot {3};#

E@

Poly acrylic acid  Poly d.!nnyl pyridine

o T O

d Crystallisation

Crystallised
sample

| $3445 f)"SS)’I

H,0

b Functionalisation

Pore formation UV crosslinking COQ™ termination

'] Y
TEgan
H 10 N
C ACC films
Gas permeable beaker
co,
N NH NH.
Ca;, (NH,).,.CO, 3
v ok
PAA 5444450
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Biomimicry for carbon sequestration:
Eco-cement

Source: www.free-hdwallpapers.com Source: Dickinson Ready Mix

e CaZ+ + 20H" +C02 _> CaCO3 + H20

« CaCOs3 + 7IE -) CaO (A|HE #&)

« IZ}RO| AL 40% HE2| Ca HE0| EXsiH, CO,E &8l A EH
AHE #5021 Ca0E Y= 7t U0 IZUAHER EE Tt




te— Organic
Macromolecular
Layer

< CaCO, Crystal
Layer

/ Chitn

Hydrophobi
Protein
Hydrophilic
Protein
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& X! T. Kato, T. Sakamoto, T. Nishimura, MRS
bulletin, vol 35, No2, 127, 20

COMTEE ZWS
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& http://www.technologyreview.com,
March 18, 2010)
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y 1000°C for 2 h |
ol b

O £ —
s Calcinated Oyster Hydration
Oyster shells shell powder (1);\ at 80°C)
(2-5 times)
Filter & Dryin

Carbonation ]

N—

7 | = _+_IH OI 3}7:"% E-Eél- |_7H II_:=|| g.%bl-.?__l X7 I% §|-E Aragonite Needles  cajcium rich Oyster shell fine powder
— e — - — —
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