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Low Carbon and Circular
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Key Sector Support




. Scotland: A Low
Carbon and
Hydro Nation

1. Climate Change Act Scotland
2009

2. Water Resources Bill
Scotland 2013 - Enterprise
Agencies tasked to develop £
of ALL Scotland’s Water Assets
- SME/Academia

ero Waste agenda evolving
lar Economy
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- Highlands and Islands Enterprise

Region

North and West of Scotland

90 Iinhabited islands

9 out of 10 water processing plants
10%06 of Scotland’s population

2000 private water supplies
160,000 septic tanks

Water quality key to inward investment &
sectors
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Highlands and Islands Enterprise
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Scotland’s Green Growth Agenda:
Water Work Stream

Scottish Government
Water Industry Team

Highlands and Islands
Enterprise

Cheaper safer water

Company Innovation,
R&D, innovation,
collaboration and

growth

Water
Sector

FM LEADERSHIP

Zero Waste Scotland
Circular Economy
Team

Material recovery

SEPA
Scottish Water

Scottish Enterprise




Scotland’s Green Growth — The Inhibitors

O
Green Growth
Prlorlty Area




INDUSTRY SURVEY

OPPORTUNITIES AND THREATS



Phosphorus

Potential opportunity for income
Address risk from volatile prices/supply

Rural Water services — (160K septic tanks rural
Scotland)

Halting development in urban and rural areas

Regulatory pressures - increasing levels and
risk to biodiversity from eutrophication



Priority Substances

Water Framework Directive — NO sustainable
technologies

Not just water industry, agritech, aguaculture,
personal care and pharma

Most toxic, neurologically damaging and
carcinogenic substances impacting on human
health and biodiversity

Not a sustainable or circular economy if present
in environment



International Issue : International Market

Eutrophication and coastal dead zones Flushed down lavatories throughout the
globe



Innovate UK's
SBRI (Small Business Research Initiative)
Pre Procurement Innovation Call

Funders: Scottish Government, Zero Waste Scotland,
Highlands and Islands Enterprise

How can the water and waste-water sector improve its
effectiveness and efficiency in recovering and/or removing
phosphorus and/or priority substances from water, waste
water and sludge for potential commercial reuse and, as
appropriate to meet the demands of the EU Water
Framework Directive and support a Circular Economy in
Scetland?

*
HIE

Highlands and Islands Enterprise
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Cross Department Innovation Call

 Phase 1 Feasibility Studies
(7 funded up to 40K )
40 entries received (47)

 Phase 2 — up to 4 prototypes and testing
£100K

Live site testing to be
carried out in Scotland 2016



Contract Winners (1)

Sustainable Water Company, Edinburgh - Iron ochre pellets produced

from abandoned mineworkings. P recovery in WW streams and used
for fertiliser

New Gen Biogas, Plymouth - biological phosphate using microbes.
EBPR have limited success, - NBG high throughput AD to increase
microbial density and optimisation

Pennog, Wales Phosphorus Capture and Recycle in a Plant Bio
Stimulant

re-directing biodegradable industrial waste streams into recovery of P
from outflow streams from WWT/water courses to supplement
lan bio stimulant products

=
HIE

Highlands and Islands Enterprise
lomairt na Gaidhealtachd s nan Eilean
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Contract Winners (2)

De Monteford University: UNMWCAT UV and microwave assisted
catalysts for destruction of PS x5 times effectiveness of iron
catalysts

Brathadair, Edinburgh: Recovery of P from pot ale. Extraction of
seed struvite crystals from pot ale ( Aberdeen University and
James Hutton Institute, Aberdeen — at Hall 7

JFI, Northern Ireland: Low Cost Nano adsorbents for Phosphate
and priority substances for WWT

Uist Asco: (HIE region) Eutrophication from nutrient elevation in
water courses from fertiliser. Residue from seaweed fertiliser
rted to absorbant with biomass from water courses used as
%

HIE

Highlands and Islands Enterprise
lomairt na Gaidhealtachd s nan Eilean
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Hydro Nation Water Innovation Service

Cookie Policy | Privacy Policy | Sitemap

3§ HYDRO-NATION

WATER INNOVATION SERVICE FOSTERING WATER INNOVATION IN SCOTLAND

Home  Aboutus Howwecanhelpyou Applyonline Events Publications Getintouch

E . ' | |
- - o
Hydro Nation Water Innovation Service -

B P Established by the Scottish Government through Scottish Enterprise and Highlands and Islands Enterprise, ! 1’4 r o
we identify innovative Scottish companies, particularly Small'and Medium Enterprises (SMEs), and support ‘ i :

1 - them along the innovation path from concept to commercialisation. L : >
, \

-
“t Find out more

Hydro Nation Water Innovation Service

Scotland is one of a few countries in the world with a publicly owned and operated water utility company, which

has allowed the establishment and development of a diverse range of water companies. It has also provided Our partners

Scotland with one of the world's most innovative and resource efficient approaches to water management in the

world. A L. w4



Future activity

Horme Standings - Schedule - Sponsor About - Contact

° B ig d a ta TRIE LEABE HACKING

Upcoming Hackathons

Find, compete, and earn points for your school at the largest, most diverse
student hackathons in the world.

e Hakathons

e Apps /Citizen
Science =R

e Future SBRI /PPC

Worst
score

Best ID II
score

We rated more than 80,000 products on three criteria: About EWG's Food Scores (3:16)

®  Nutrition. The nutrition scoring algorithm considers
multiple factors, including calories, saturated fat, trans EWG's Food Scores: Ab. .. o ‘(
fat, sugar, sodium, protein, fiber and fruit, vegetable
and nut content. ’

POOD SCORES

* [Ingredient concerns. The ingredient concerns
algorithm focuses on factors such as the likely presence
RATE YOUR PLATE of key contaminants, pesticides, hormones and

antibiotics, and the health implications of certain food
additives.

N B 5 ® Processing. The processing score reflects EWG's best
= estimate of the extent to which a particular food has been processed. Scoring factors include modification

EWG‘S FOOD SCORES HEALTHY CHH_D of individual ingredients from whele foeds and the number of artificial ingredients.

WG rates 80,000+ :
TO COSMET‘CS EWG rates 80,000+ products HEALTHY WORLD We combine these three scores into a single overall product score. We weight a food's nutritional value most

Rates safety of 80,000 personal Powered by EWG heavily, ingredient concerns next and processing relatively lightly.
care products




2016-2017 calls in support of PCP and PPI

2016 (—40 M€)

PCP actions
E-health: 18 M€ (PM-12)

ICT based solutions for any
area of public interest: 4
M€ (ICT-34)

Earth observation: 3 M€
(EO-2)

PPl actions

ICTs Ageing: 10,5M€ (PM-
13)

CSA actions

Urban transport
deployment: 2M€ (MG-
4.4)

Climate — environment-
raw materials - resource
efficiency: part of larger
call (SC5-27)

Civil protection: 1,5M€ (2-
DRS)

2017 (—84 ME)

PCP actions

PP

Robotics smart cities: 7 M€ (ICT-
27(d))

Soil decontamination: 5 M€ (SC5-
26)

Broadband coms security: 10 M€
(4-DRS)

Forensics: 10 M€ (9-FCT)
Border control: 10 M€ (13-BES)

actions

E-health standards: 8,26 M€ (PM-
19)
Supercomputing: 26 M€ (EINFRA-
21)

Energy efficiency: part of larger
call (EE-19)

CSA actions

Competence centers & procurer
networks any area preparing
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https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2446-sc1-pm-12-2016.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/5095-ict-34-2016.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2235-eo-2-2016.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2447-sc1-pm-13-2016.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2100-mg-4.4-2016.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2210-sc5-27-2016.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2319-sec-02-drs-2016.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/5075-ict-27-2017.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2189-sc5-26-2017.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2326-sec-04-drs-2017.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2330-sec-09-fct-2017.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2327-sec-13-bes-2017.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/3063-sc1-pm-19-2017.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2122-einfra-21-2017.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/5054-ee-19-2017.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/5077-ict-33-2017.html




Thank You

Diane Duncan
Head of Low Carbon and Clean Tech
Highlands and Islands Enterprise

diane.duncan@hient.co.uk
M: 0044 7712703438



Phosphorous & Priority Substances
SBRI Competition

Highlands and Islands Enterprise
Scottish Government’s Water Industry Team
and Zero Waste Scotland

Joel Ferguson & Tamsin Woods
JFI Ltd

)

ZERO

WASTE
SCOTLAND

)

S E PA' H Scottish a

ate‘r Highlands &Islands

Scottish Enterprise
I otection Agency - R ENTERPRISE

c n Government challenges.
n Ideas from business.
q Innovative solutions.
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Background

e Low cost nano-materials with scalable manufacture

e Remove Priority Substances from wastewater
and also phosphorous

e Enhance existing WWTW or additional tertiary treatment
e Readily removed after treatment

* |nnovation Voucher late 2014



Approach

e Awarded SBRI funding 2015 + established project team
e Based at Nano-Technology Institute, Ulster University
 Development of methods

e Scalable production of materials

e Jar testing initially with phosphates

e PStesting, initially with PAHs

e Efficacy in removal and recovery

e Extend to broader PS list



Concentration (ug/l)
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Initial test

		

				PAH testing

				Pulsorb WP240 powder						4 beakers

				0.250 g in each beaker						Roughly 550 mL in each beaker

										When 3 hours is complete, the polyelectrolyte was added to the two jars containing adsorbent to settle the particles

										The beaker was then placed into the PAH test bottles at roughl a 500 mL sample

				standard - 1ml Made up to 50 mL with solvent - acetone?

								Beaker

								1		2		3		4

								180		180		180		180

						Standard		10 ppm		10 ppm		40 ppm		40 ppm

								0.25 mL		0.25 mL		1.0 mL		1.0 mL

						Activated Carbon (g)		x		0.25		x		0.25

						Polyelectrolyte				anionic + cationic (0.25 mL of each)				anionic + cationic (0.25 mL of each)

						Anthracene		2.1		<0.01		9.3		<0.01

						Benz[a]anthracene		4		<0.01		15		<0.01

						Benzo[b]fluoranthene		8.6		<0.01		39		<0.01

						Benzo[k]fluoranthene		8.6		<0.01		39		<0.01

						Benzo[ghi]perylene		4.4		<0.01		19		<0.01

						Benzo[a]pyrene		3		<0.01		17		<0.01

						Indeno[1,2,3-cd]pyrene		4.9		<0.01		20		<0.01

		NOT PS>>>>>>>				Fluoranthene		0.08		<0.01		0.25		<0.01

						Fluorene		2		<0.01		5.7		<0.01

						Acenaphthylene		1		<0.01		2.9		<0.01

						Phenanthrene		4.5		<0.01		15		<0.01

						Pyrene		6.5		<0.01		20		<0.01

						Benzo(a)anthracene		4		<0.01		15		<0.01

						Chrysene		4		<0.01		15		<0.01





Kinetics

		

						Beaker		Sample Name		Time (mins)		PAH Standard		PAH Standard (mL)		Activated Carbon (Pulsorb WP240)		Act. Carbon in 500 mL (g)		Time (mins)		Polyelectrolyte added		EPA 525 PAH MIX B (48249)

										Time (mins)														Anthracene		Benz[a]anthracene		Benzo[b]fluoranthene		Benzo[k]fluoranthene		Benzo[ghi]perylene		Benzo[a]pyrene		Indeno[1,2,3-cd]pyrene

						1		Blank		0		10 ppm		0.25		75 mg/L		0.0375		0		0.25 mL of each		4.7		4.9		8.7		8.7		4.3		4.3		4.5

						2		K30		30		10 ppm		0.25		75 mg/L		0.0375		30		0.25 mL of each		0.05		0.05		0.15		0.15		0.44		0.07		0.37

						3		K60		60		10 ppm		0.25		75 mg/L		0.0375		60		0.25 mL of each		0.16		0.15		0.26		0.26		0.24		0.13		0.21

						4		K120		120		10 ppm		0.25		75 mg/L		0.0375		120		0.25 mL of each		0.01		<0.01		0.02		0.02		0.03		0.01		0.03

						5		K240		240		10 ppm		0.25		75 mg/L		0.0375		240		0.25 mL of each		0.01		0.03		0.05		0.05		0.02		0.02		0.03

						6		K360		360		10 ppm		0.25		75 mg/L		0.0375		360		0.25 mL of each		0.01		<0.01		0.02		0.02		0.01		0.02		0.02

				Pulsorb WP240 used for kinetics

																				Sample Name		Time (mins)		Anthracene		Benz[a]anthracene		Benzo[b]fluoranthene		Benzo[k]fluoranthene		Benzo[ghi]perylene		Benzo[a]pyrene		Indeno[1,2,3-cd]pyrene

																				Blank		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				K30		30		98.94		98.98		98.28		98.28		89.77		98.37		91.78

																				K60		60		96.60		96.94		97.01		97.01		94.42		96.98		95.33

																				K120		120		99.79		100.00		99.77		99.77		99.30		99.77		99.33

																				K240		240		99.79		99.39		99.43		99.43		99.53		99.53		99.33

																				K360		360		99.79		100.00		99.77		99.77		99.77		99.53		99.56





Kinetics
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Benz[a]anthracene

Benzo[b]fluoranthene

Benzo[k]fluoranthene

Benzo[ghi]perylene

Benzo[a]pyrene
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PAH Kinetics



WP220

		



Blank

K30 - 30 mins

K60 - 60mins

K120 - 120 mins

K240 - 240mins

K300 - 360 mins

Priority Substances

Concentration (ug/l)



WP240

		

						Beaker		Sample Name		PAH Standard		PAH Standard (mL)		Activated Carbon (Pulsorb WP240)		Act. Carbon in 500 mL (g)		Time (mins)		Polyelectrolyte added		EPA 525 PAH MIX B (48249)

																						Anthracene		Benz[a]anthracene		Benzo[b]fluoranthene		Benzo[k]fluoranthene		Benzo[ghi]perylene		Benzo[a]pyrene		Indeno[1,2,3-cd]pyrene

						1		WP220C1		10 ppm		0.25		10 mg/l		0.005		30		0.25 mL of each		0.09		0.2		0.59		0.59		1.4		0.29		0.84

						2		WP220C2		10 ppm		0.25		75 mg/L		0.0375		30		0.25 mL of each		0.11		0.12		0.29		0.29		0.5		0.13		0.42

						3		WP220C3		10 ppm		0.25		150 mg/l		0.075		30		0.25 mL of each		0.19		0.26		0.82		0.82		1.5		0.44		1





WP240

		



WP220 C1 - 10mg/l

WP220 C2 - 75mg/l

WP220 C3 - 150mg/l



EUROCARB

		

						Beaker		Sample Name		PAH Standard		PAH Standard (mL)		Activated Carbon (Pulsorb WP240)		Act. Carbon in 500 mL (g)		Time (mins)		Polyelectrolyte added		EPA 525 PAH MIX B (48249)

																						Anthracene		Benz[a]anthracene		Benzo[b]fluoranthene		Benzo[k]fluoranthene		Benzo[ghi]perylene		Benzo[a]pyrene		Indeno[1,2,3-cd]pyrene

						1		WP240C1		10 ppm		0.25		10 mg/l		0.005		30		0.25 mL of each		0.49		0.74		1.2		1.2		0.47		0.44		0.44

						2		WP240C2		10 ppm		0.25		75 mg/L		0.0375		30		0.25 mL of each		0.06		0.06		0.15		0.15		0.34		0.07		0.31

						3		WP240C3		10 ppm		0.25		150 mg/l		0.075		30		0.25 mL of each		0.07		0.12		0.3		0.3		0.63		0.14		0.47





EUROCARB

		



WP240 C1 - 10mg/l

WP240 C2 - 75mg/l

0.07 0.12 0.3 0.3 0.63 0.14 0.47

Priority Substance

Concentration (ug/l)



SKI

		

						Beaker		Sample Name		PAH Standard		PAH Standard (mL)		Activated Carbon (Pulsorb WP240)		Act. Carbon in 500 mL (g)		Time (mins)		Polyelectrolyte added		EPA 525 PAH MIX B (48249)

								Sample Name														Anthracene		Benz[a]anthracene		Benzo[b]fluoranthene		Benzo[k]fluoranthene		Benzo[ghi]perylene		Benzo[a]pyrene		Indeno[1,2,3-cd]pyrene

						1		EUROC1		10 ppm		0.25		10 mg/l		0.005		30		0.25 mL of each		0.27		0.32		0.77		0.77		2		0.38		0.93

						2		EUROC2		10 ppm		0.25		75 mg/L		0.0375		30		0.25 mL of each		0.18		0.14		0.3		0.3		0.3		0.14		0.31

						3		EUROC3		10 ppm		0.25		150 mg/l		0.075		30		0.25 mL of each		0.03		0.03		0.08		0.08		0.15		0.04		0.14





SKI

		



EUROC1 - 10mg/l

EUROC2 - 75mg/l

EUROC3 - 150mg/l

Priority Substance

Concentration (ug/l)



WP7

		

				Beaker		Sample Name		PAH Standard		PAH Standard (mL)		Activated Carbon (Pulsorb WP240)		Act. Carbon in 500 mL (g)		Time (mins)		Polyelectrolyte added		EPA 525 PAH MIX B (48249)

																				Anthracene		Benz[a]anthracene		Benzo[b]fluoranthene		Benzo[k]fluoranthene		Benzo[ghi]perylene		Benzo[a]pyrene		Indeno[1,2,3-cd]pyrene

				1		SKIC1		10 ppm		0.25		10 mg/l		0.005		30		0.25 mL of each		0.15		0.23		0.81		0.81		3.9		0.38		1.5

				2		SKIC2		10 ppm		0.25		75 mg/L		0.0375		30		0.25 mL of each		0.05		0.08		0.22		0.22		0.7		0.1		0.51

				3		SKIC3		10 ppm		0.25		150 mg/l		0.075		30		0.25 mL of each		0.03		0.06		0.12		0.12		0.62		0.05		0.45





WP7

		



SKIC1 - 10mg/l

SKIC2 - 75mg/l

SKIC3 - 150mg/l

Priority Substance

Concentration (ug/l)



Milled WP240

		

						Beaker		Sample Name		PAH Standard		PAH Standard (mL)		Activated Carbon (Pulsorb WP240)		Act. Carbon in 500 mL (g)		Time (mins)		Polyelectrolyte added		EPA 525 PAH MIX B (48249)

																						Anthracene		Benz[a]anthracene		Benzo[b]fluoranthene		Benzo[k]fluoranthene		Benzo[ghi]perylene		Benzo[a]pyrene		Indeno[1,2,3-cd]pyrene

						1		WP7C1		10 ppm		0.25		10 mg/l		0.005		30		0.25 mL of each		0.25		0.51		1.4		1.4		2.4		0.65		1.2

						2		WP7C2		10 ppm		0.25		75 mg/L		0.0375		30		0.25 mL of each		0.11		0.22		0.53		0.53		1.4		0.27		0.71

						3		WP7C3		10 ppm		0.25		150 mg/l		0.075		30		0.25 mL of each		0.07		0.12		0.28		0.28		0.24		0.13		0.31





Milled WP240

		



WP7 C1 - 10mg/l

WP7 C2 - 75mg/l

WP7 C3 - 150mg/l

Priority Substance

Concentration (ug/l)



10 mgl 

		

						Beaker		Sample Name		PAH Standard		PAH Standard (mL)		Activated Carbon (Pulsorb WP240)		Act. Carbon in 500 mL (g)		Time (mins)		Polyelectrolyte added		EPA 525 PAH MIX B (48249)

																						Anthracene		Benz[a]anthracene		Benzo[b]fluoranthene		Benzo[k]fluoranthene		Benzo[ghi]perylene		Benzo[a]pyrene		Indeno[1,2,3-cd]pyrene

						1		Milled WP240		10 ppm		0.25		75 mg/L		0.0375		30		0.25 mL of each		0.06		0.12		0.29		0.29		0.5		0.14		0.42





75 mgl

		

						Beaker		Sample Name		PAH Standard		PAH Standard (mL)		Activated Carbon (Pulsorb WP240)		Act. Carbon in 500 mL (g)		Time (mins)		Polyelectrolyte added		EPA 525 PAH MIX B (48249)

																						Anthracene		Benz[a]anthracene		Benzo[b]fluoranthene		Benzo[k]fluoranthene		Benzo[ghi]perylene		Benzo[a]pyrene		Indeno[1,2,3-cd]pyrene

						1		WP220C1		10 ppm		0.25		10 mg/l		0.005		30		0.25 mL of each		0.09		0.2		0.59		0.59		1.4		0.29		0.84

						1		WP240C1		10 ppm		0.25		10 mg/l		0.005		30		0.25 mL of each		0.49		0.74		1.2		1.2		0.47		0.44		0.44

						1		EUROC1		10 ppm		0.25		10 mg/l		0.005		30		0.25 mL of each		0.27		0.32		0.77		0.77		2		0.38		0.93

						1		SKIC1		10 ppm		0.25		10 mg/l		0.005		30		0.25 mL of each		0.15		0.23		0.81		0.81		3.9		0.38		1.5

						1		WP7C1		10 ppm		0.25		10 mg/l		0.005		30		0.25 mL of each		0.25		0.51		1.4		1.4		2.4		0.65		1.2





75 mgl

		



WP 220

WP240

EUROCARB

SKI

WP7

Priority Substance

Concentration (ug/l)

10 mg/l of activated carbon



150 mgl

		

				Beaker		Sample Name		PAH Standard		PAH Standard (mL)		Activated Carbon (Pulsorb WP240)		Act. Carbon in 500 mL (g)		Time (mins)		Polyelectrolyte added		EPA 525 PAH MIX B (48249)

																				Anthracene		Benz[a]anthracene		Benzo[b]fluoranthene		Benzo[k]fluoranthene		Benzo[ghi]perylene		Benzo[a]pyrene		Indeno[1,2,3-cd]pyrene

				2		WP220C2		10 ppm		0.25		75 mg/L		0.0375		30		0.25 mL of each		0.11		0.12		0.29		0.29		0.5		0.13		0.42

				2		WP240C2		10 ppm		0.25		75 mg/L		0.0375		30		0.25 mL of each		0.06		0.06		0.15		0.15		0.34		0.07		0.31

				2		EUROC2		10 ppm		0.25		75 mg/L		0.0375		30		0.25 mL of each		0.18		0.14		0.3		0.3		0.3		0.14		0.31

				2		SKIC2		10 ppm		0.25		75 mg/L		0.0375		30		0.25 mL of each		0.05		0.08		0.22		0.22		0.7		0.1		0.51

				2		WP7C2		10 ppm		0.25		75 mg/L		0.0375		30		0.25 mL of each		0.11		0.22		0.53		0.53		1.4		0.27		0.71

				1		Milled WP240		10 ppm		0.25		75 mg/L		0.0375		30		0.25 mL of each		0.06		0.12		0.29		0.29		0.5		0.14		0.42





150 mgl

		



WP220

WP240

EUROCARB

SKI

WP7

MILLED WP240

Priority Substance

Concentrationn (ug/l)

75 mg/l of activated carbons



		

				Beaker		Sample Name		PAH Standard		PAH Standard (mL)		Activated Carbon (Pulsorb WP240)		Act. Carbon in 500 mL (g)		Time (mins)		Polyelectrolyte added		EPA 525 PAH MIX B (48249)

																				Anthracene		Benz[a]anthracene		Benzo[b]fluoranthene		Benzo[k]fluoranthene		Benzo[ghi]perylene		Benzo[a]pyrene		Indeno[1,2,3-cd]pyrene

				3		WP220C3		10 ppm		0.25		150 mg/l		0.075		30		0.25 mL of each		0.19		0.26		0.82		0.82		1.5		0.44		1

				3		WP240C3		10 ppm		0.25		150 mg/l		0.075		30		0.25 mL of each		0.07		0.12		0.3		0.3		0.63		0.14		0.47

				3		EUROC3		10 ppm		0.25		150 mg/l		0.075		30		0.25 mL of each		0.03		0.03		0.08		0.08		0.15		0.04		0.14

				3		SKIC3		10 ppm		0.25		150 mg/l		0.075		30		0.25 mL of each		0.03		0.06		0.12		0.12		0.62		0.05		0.45

				3		WP7C3		10 ppm		0.25		150 mg/l		0.075		30		0.25 mL of each		0.07		0.12		0.28		0.28		0.24		0.13		0.31





		



WP220

WP240

EUROCARB

SKI

WP7

Priority Substances

Concentration (ug/l)

150 mg/l of activated carbon




Priority Substances to be tested

Compound (t:/?) Residual
Brominated Diphenylethers 10
Di(2-ethylhexyl)phthalate(DEHP) 10
Naphthalene 10
Polyaromatic Hydrocarbons 10
(Benzo(a)pyrene) 10
(Benzo(b)fluoranthene) 10
(Benzo(g,h,i)perylene) 10
(Benzo(k)fluoranthene) 10
(Indeno(1,2,3-cd)pyrene) 10
Pentachlorophenol 10

Alachlor

Chlorfenvinphos

C10-13-chloroalkanes

LOD

Compound Residual

(ug/l)
Endosultan (Alpha-Endosultan) 0.01 <0.01
Hexachlorocyclohexane (Gamma- 0.01 <0.01
Hexachlorobenzene 10
Hexachlorobutadiene 10
Trichlorobenzenes (1,2,4- 10
Pentachlorobenzene 10
Atrazine 0.01
Simazine 0.01
Diuron 1
Isoproturon 1
Benzene 1 <1
1,2-Dichloroethane 1 <1
Dichloromethane 50 <50
Trichloromethane 1
Fluoroanthene 10
Anthracene 10

Nonylphenols (4-(para)-

(Tributyltin-Cation)

Chlorpyrifos

Octylphenol (Para-tert.

Trifluralin




Findings so far . ..

e Scalable manufacture achieved

e Effective PAH removal at low product dose (approx. 10mg/I)
e Contact time of 30 minutes

 Tested as a tertiary treatment

e Fully removed by settlement/flotation

e Also removes phosphates (<0.05mg/|)



Next Steps

e Extend range of PS tested

e Test compatibility with biological treatment
e Refine costs

e Optimise product & scale—up production

e Regulation & testing (E.g. REACH)

e Demonstration at pilot scale

— Assist process optimisation & separate tertiary treatment



Sources of PS for trials & analytical testing?

Wastewaters with PS to evaluate?

Joel Ferguson
JFI Ltd

07739338681

Joel.ferguson@ijfiltd.co.uk

joelfere@hotmail.co.uk
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Ocean acidification alters the toxicity
responses of marine animals to metals
and other pollutants.

Dr Ceri Lewis
University of Exeter

@Cezzalew
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The ocean is changing at an unprecedented rate.
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Presenter
Presentation Notes
Todays CO2 level at Mauna Loa is 397.64 ppm CO2.


The ocean acidification process

Atmospheric
CO,

c.n.lewis@exeter.ac.uk; @CezzalLew


Presenter
Presentation Notes
Organisms that form their shells or skeletons from carbonate will be affected because there are fewer carbonate ions in the oceans.
The levels of ocean acidification may also reach a ‘corrosive’ level where these shells or skeletons start to dissolve to ‘buffer’ the ocean pH.



The rate of ocean acidification is perhaps more worrying than the

degree of acidification

7.4 I f f f f
-25 -20 -15 -10 -5 0 5

time (million years before present)

It is happening now, at a rate and to a level not experienced by
marine organisms for ~ 300 MY

Honish et al (2012) Science: 335, 1058-1063
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Over 50% benthic invertebrates and fish species studied
to date at risk.
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Presenter
Presentation Notes
20.	A synthesis of research findings show that 
a.	organisms react differently to ocean acidification, 
b.	some species (e.g. of corals, echinoderms, fish and molluscs) are sensitive,
c.	 others (such as crustacean) less sensitive, 
Fish are also sensitive due effects of high CO2 on neurotransmitter function – produces behavioural changes and learning impairment.


Ocean acidification will alter metal behaviour

Copper toxicity changes with pH

CuOH- Cu(CO3),>
Cu? Cu(OH), CuHCO,* CuCo,

-c

< Seawater during high CO,

— OA alters metal speciation
— Modelled to increase 115% for copper
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Acid-base response to OA

Respiration produces metabolic CO,

i

respiratory

acidosis
P2
0 < tmetabolic metabolic .
C02 acidosis alkalosis
[rrrm Hag)

respiratory
alkalosis

¥

HCOZ 24 [mEgfL]

CO, + H,O <> H,CO; «— HCO; + H*
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Does near-future OA increase copper toxicity?

vanad

Mytilus edulis Paracentrotus lividus  Carcinus maenas

0.01 uM copper
pH 8.14 = 436.4 patm pCO,
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Ocean acidification increases toxicity in mussels
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Ocean acidification decreases DNA damage in crabs

Haemolymph pH
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Chart1

		8.1		0.4879253872		0.4879253872

		7.7		0.283593567		0.283593567

		8.1 + Cu		0.658257634		0.658257634

		7.7 + Cu		0.5340438167		0.5340438167



% DNA Damage

14.4959889113

4.4593107189

18.9875381444

11.2950834039



Sheet1

		A1		A2		A3		A4		A5		A6		A7		A8		A9				B2		B3		B5		B6		B7		B8		B9				C1		C2		C3		C4		C8		C8		C10				D1		D2		D3		D4		D5		D6		D7		D8		D9

		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %				Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %				Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %				Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %		Tail Intensity %

		0.5352112676		2.8898582334		30.6339468303		12.0148401826		0.1606951553		25.1397949674		26.5253565769		11.5400581154		26.5137459943				1.7015842336		0.0666222518		0.091604858		1.0826771654		0.0541565123		12.6556320492		0.24990004				13.6544410075		34.1750841751		24.1321676524		46.1808604039		23.3167082294		1.1937059143		12.3246341831				36.2829403606		15.9374803842		59.5310464611		29.6317173995		9.4288056846		17.2283005106		16.3985667454		0.3382352941		22.3152022315

		5.5452054795		23.3993503091		19.7624190065		7.8809679529		0.0424909117		0.5748044068		31.4272573969		9.8003259984		8.3721581953				2.4493836623		0.1328347929		0.0092515496		7.6823385413		0.9772310134		5.4736842105		0.0674593136				3.5359401213		7.1499013807		33.7548638132		15.6303092083		30.8006535948		9.3836638942		4.4702842377				27.7459133926		1.1392620303		86.1919927207		22.0019821606		29.2402148887		42.1670117322		55.0514958313		1.8052869117		16.4781491003

		3.2185907792		18.7248995984		8.8502083844		13.3147632312		0.2087682672		0.8667883212		14.8647619048		48.1654957065		17.868266236				0.6797583082		0.3544377549		0.5776868456		45.5373783392		0.5325749741		2.9335370512		2.4759519608				25.8957654723		6.166545278		0.6321720607		31.9991661455		27.3298899618		6.4220183486		11.4592399188				45.9250675937		14.9929478138		90.2654867257		34.7079918033		39.0021691974		13.5011441648		18.0696945967		9.3483146067		62.5149224035

		24.8636088099		6.884057971		3.4117647059		14.0746306036		0.0142653352		0.2380952381		23.6116474859		53.0137981118		21.1502145923				0.3646933012		0.0577404247		0.718980195		12.1321268558		0.8942483572		8.8586030664		0.2028896403				0.8788037775		15.3669724771		12.7509375689		5.2031569716		48.937756243		7.0849107626		9.3221984851				20.3106682298		45.1856763926		86.2316107129		6.696286893		28.8458652259		18.0074971165		48.7603305785		26.7429577465		65.0170068027

		22.0962957329		19.7686986597		0.6279434851		14.398491811		0.0754906895		10.3303176941		0.1867496665		10.2912621359		1.9276682288				0.1076087242		0.2502825771		1.2769501249		39.4136807818		1.8408382894		2.9306458029		0.5308783012				8.1200631912		14.9443016281		5.3961116254		23.442808607		33.9820359281		0.8215780499		19.5537728754				1.032088572		25.0828843763		1.6146870161		32.241813602		38.3768913343		22.6944118796		2.8359286377		49.4778537991		7.5804162725

		2.1097680006		62.4495289367		2.407221665		5.3703463484		8.2652727867		0.2469135802		64.0625		3.8323353293		3.5392175157				14.8759528087		0.3736455349		2.0384579828		7.3688059974		7.3368657215		0.0570613409		0.0192				4.7088161948		1.4684287812		5.7233368532		20.1657458564		32.0928876798		4.748842791		7.0659361421				13.5873652544		4.3897778839		25.886774724		64.973357016		23.260359656		58.4021267665		11.045481394		17.3582995951		72.7602466449

		84.600811908		26.9381182425		0.5216693419		21.0031847134		0.0288018433		1.8890200708		0.5013561272		17.6100628931		24.1676775846				0.0968389016		0.0515778122		0.0980392157		0.0325309044		2.4929915899		0.1140250855		0.1960784314				10.2400873045		0.3954913981		0.6966292135		0.0611122428		14.2412382138		8.7128712871		15.4475238528				31.8736383442		41.9310344828		38.3650719926		80.0679776645		51.4220333442		19.0097858735		13.8249238063		9.4325718497		6.7879636109

		1.9670050761		54.4784371544		10.8070175439		14.6785950961		7.2927072927		40.9189083055		78.8075727607		1.2623205948		13.5759200082				11.189300028		0.0745712155		0.0238663484		0.2371541502		0.3547019638		5.941591138		0.027164071				5.2265372168		9.8938826467		5.1269990593		2.4104566288		42.415206858		0.4671987541		11.4233072317				61.4192495922		27.0198170732		41.4467651554		6.7168218229		34.7253453261		58.322925959		28.2873636947		12.3503591381		53.966223132

		4.0506702018		0.3858711784		41.1386986301		1.1810129457		0.1222045705		10.1894186806		19.5397963033		12.9852871381		4.7939299879				3.4852546917		0.7129639708		0.5971031629		1.7015070491		0.0714766229		1.8525147664		1.0371053238				1.7547242576		9.6332518337		6.4205457464		0.5017163982		12.1775356513		1.5716137395		14.7491512637				31.8718764198		0.6800102643		11.553616662		5.1499968288		23.8530512754		15.5477031802		48.5494470268		16.2020490827		56.5034228541

		14.8327531406		0.890458279		22.9768786127		26.3888888889		0.8913130238		0.3919519206		18.5580638601		13.2371453471		2.2253900372				1.6134004727		0.0325839036		0.1112037809		11.6163126932		8.6348920126		3.6550613307		0.0883960141				0.6293402778		8.0282594733		0.1424501425		5.7607655502		17.7474703036		3.3979135618		3.4849951597				13.3521581283		0.0519885625		2.9749189018		20.2684169279		17.1408250356		28.2977979727		35.9741864616		4.4958533392		13.3421400264

		20.488118176		23.375382263		27.5662814412		27.0128507737		6.6113042359		15.6928543229		0.1784589544		24.8760703019		11.4000934434				4.8789618168		0.4635829814		0.0234539911		2.0326244769		6.7937471143		16.5640958492		0.0297147385				3.885607709		17.0428893905		2.6039783002		2.1317829457		34.6961531314		0.2814103625		4.7123287671				13.2583682008		2.1063065296		17.3081302665		58.1106456738		24.0202795286		0.5832000753		27.3659912798		1.3530135301		2.9623698959

		9.1400574421		44.7877885331		22.9524117837		24.7785234899		0.0290416263		38.9592605272		40.9446693657		7.6416677424		32.5464215732				6.8489991698		0.1932633904		0.0618843794		13.5776650808		0.7710557533		0.0202963264		0.197486535				5.273592387		1.0452961672		0.2162941601		1.1800923551		20.7446808511		0.4610844707		9.1238670695				7.5440414508		18.7108948257		1.9266997774		1.8354175071		10.1637182727		24.3710535885		39.1209815189		0.0564440263		16.1067193676

		29.4757389849		21.9026301063		50.0749625187		3.6963577353		1.7543859649		4.3291024479		19.5901893822		5.003998629		14.1120986759				0.1978435058		0.2140018343		0.5956704925		19.0741428395		0.2964719834		1.0059729645		1.4946619217				4.7138047138		3.686482896		2.087147565		17.7960526316		13.2388159785		0.8872996954		0.2430133657				52.6870919136		0.0716375142		48.7215909091		3.2801224579		20.0652960381		39.758516602		26.9600114662		9.0471008861		4.8620850865

		23.1916480239		5.5747009933		33.9140386572		10.0136939404		0.4373078237		10.801022582		9.2927114227		4.6481910391		27.652185309				76.6269477544		0.0185574663		4.5458979612		9.8709553159		11.0625704622		0.2527216174		0.2901771933				0.9737510584		11.2974683544		1.5715948778		0.7225887527		39.6562766866		0.0375375375		0.0275027503				16.7119975824		1.02648587		0.4050951974		24.8373101952		12.7639780445		15.1697738711		21.990521327		5.7057057057		1.936026936

		61.3228208498		51.2306811677		24.8652077387		34.5797379354		15.9077171066		18.3402653991		23.4695835732		15.0715390565		14.1748784947				3.9531562411		2.4696287002		1.1414735386		28.8582183187		2.4874253379		0.1735015773		2.714797136				6.1138708445		2.4674434544		0.9848982272		29.8352553542		16.9802661771		2.8242489656		18.4065934066				10.7240065324		0.024888004		25.4559213016		9.3712930012		13.5435256792		11.5307205328		12.6677023019		34.3340234645		55.910543131

		6.9209554041		0.150981379		27.7571251549		4.3597800471		0.5434782609		7.4264986636		23.1561155501		8.4145191703		17.0672953718				1.6459566717		1.720232196		0.0328596073		14.1804979253		2.4148671823		0.0701098387		1.329394387				0.5748397082		15.0146274307		0.4285714286		7.2740631888		15.9430798514		6.8018588931		11.1821086262				5.9405940594		23.8143597035		5.170630817		0.0633579725		29.4711620743		15.0244843449		17.2421609369		23.7596722804		17.7594217863

		13.1807550952		79.8371947401		24.1163924436		3.0735930736		6.198707875		5.7764876633		11.1316648531		10.7366707367		15.6569596117				0.8900384162		1.2954610882		0.2125062169		1.9229494065		14.777629618		0.3307773267		6.1074993132				0.6743825754		22.2185393879		9.6534653465		9.5796676442		18.8420780563		0.261627907		19.6977873718				12.1697582912		0.1303155007		50.78820239		12.907702984		46.4370051396		15.0438047559		18.1071518827		0.8357441337		19.410745234

		36.4626065005		37.6141205113		21.8275297967		2.7460920997		4.7577704463		32.665776591		73.8402678144		45.7058414465		6.1230977073				2.026405796		0.4750593824		0.4539225762		1.0181525889		3.4645669291		0.1648222275		0.1341561578				8.5393040613		1.0582010582		17.229254571		3.0420086915		53.3225936367		0.775922878		9.2371562013				4.9866768177		31.7795581452		1.51992249		7.703247215		35.3468617272		18.9844559585		39.3023894534		6.1204343534		23.2558139535

		13.2041424761		44.4298820446		30.6649024148		0.1905972046		3.943361754		1.4030915577		34.0576592083		8.3455015163		11.5544440169				6.8067250556		4.4890829694		13.0820399113		0.0399201597		7.0049705236		1.3890457369		0.1186614983				9.786792107		32.2974261201		10.6148119625		4.8173636845		26.1504633265		3.399596658		1.624187906				5.2314434402		0.1245847176		44.5781485027		22.5743348983		21.0840606339		6.3134000142		70.2268431002		19.2525681899		6.9838676741

		11.5919387596		29.2472104353		29.2183622829		3.4202898551		0.1707779886		2.1675918583		2.4250388245		0.34428346		5.3116414373				3.2738737961		0.57370223		3.7518888438		2.8368794326		20.3442879499		3.3502538071		0.0190633539				6.9755305578		16.7565236144		24.2970946579		17.3643410853		34.9838783971		1.7337643256		3.4477845847				5.4542924725		0.0357611157		2.9782799473		28.1994047619		20.9176450995		8.0068953219		28.7340696686		28.8739777731		35.8122941822

		0.0350508237		0.2048035748		31.8603851444		15.696310514		2.3618726276		20.8143074581		14.782216204		19.3232985977		19.0098326721				18.091231178		1.8990027583		0.6374130359		9.3688362919		0.0368731563		0.7311827957		0.228050171				6.8655684829		69.3982712766		35.5632957002		0.236294896		22.5497489306		1.6087331227		0.3161962759				15.6116759593		0.0158002844		47.3251994369		3.7318435754		17.9610443431		0.3525687149		7.816011236		31.4285714286		24.6153846154

		10.2056705379		49.6222276383		32.2067594433		4.0400385914		3.2046332046		21.8651362984		18.6229205176		10.0154380548		11.1128380479				0.3843917566		0.0640478224		17.6794395196		14.1127676269		1.5069808673		3.6942675159		0.867935009				0.8042499816		64.5197378936		15.9544159544		0.2525252525		32.0867419816		2.9830133959		4.4025157233				17.5805539853		13.6896143214		33.0865159782		2.5567673878		70.7721280603		8.6663066955		41.2364760433		34.136331192		37.9330254042

		14.8239654107		25.0313676286		46.2124418113		3.9357907253		0.29342723		3.5977105478		22.57806245		21.7109076156		21.4108235864				1.0729796474		5.4747278802		16.8036657456		7.3426573427		0.1778813715		1.3828238719		0.3421600714				22.7014376463		60.3352563405		10.7165655921		21.5517241379		13.7879911045		6.4476131432		8.5965112302				61.1036339166		30.4663467454		62.1522810364		4.3697478992		38.3858267717		13.6615106695		2.4164286266		18.6944407589		24.2327224553

		16.65945894		2.2520742789		31.726044226		14.4022971135		6.6425847883		17.8505897772		8.8227185001		5.4831824538		38.6609071274				4.7752451292		1.1573165947		11.9111111111		0.5556742894		0.5314865518		2.0011305822		0.1185168463				16.9719519176		47.5112107623		12.3974823574		2.7870680045		37.896307348		0.2756471716		10.8720596672				2.5787437834		0.2865540044		45.1337064677		23.7003719401		30.9402332362		12.5327653997		3.2868916797		25.3480189689		8.2489688789

		3.3105683528		57.3666047252		6.475057813		0.4963658926		0.616456714		1.8867924528		0.40302267		7.1960862393		19.2457517078				10.2643395747		0.2645502646		5.5278574099		15.2881601157		0.3835527385		1.0183036865		0.5533333333				7.807686071		7.0431573881		34.2793682132		9.7917699554		28.9225537177		3.2388222465		5.6694170881				0.3378378378		27.5		42.0563793384		88.7360970677		51.9443955657		14.4598035649		1.2457351424		36.9413031772		12.2006052745

		79.4277360067		11.8587304004		12.3906705539		8.3741910178		0.1842105263		1.1387163561		10.7382550336		6.4828023459		6.9702662434				4.8639973664		4.3675622623		0.03125		3.7169194172		0.0135912653		1.1541929666		5.8074298711				0.9838998211		74.4612068966		1.7468422467		1.0018401145		40.7651380796		9.1481987186		4.9355475555				1.4620938628		0.0683890578		62.2081336014		19.5580256716		43.2413793103		35.3071253071		16.0270118177		4.8489666137		36.7761971549

		18.4754311747		27.4087024087		16.4879852126		0.4307922832		5.6912826208		0.4522328999		8.9139344262		19.5535714286		3.8608875307				6.8584204484		6.4653503678		0.1448251501		2.8595759939		3.4917762282		1.179138322		0.0937811383				5.3781648121		80.8597285068		0.010459157		1.872112813		13.7465690759		0.3987758509		15.0042265427				0.1599360256		0.0755794424		8.154433602		1.2832358074		11.3814652307		8.1594098597		15.3392857143		29.4813466788		44.0866185453

		11.2228627499		15.9844054581		8.2532386126		9.4088259784		18.2797222616		6.9974554707		8.8167053364		29.9252418646		4.1641593453				19.1855715453		0.0963251939		0.1882175795		4.1448985864		2.5452912113		0.2590114397		1.1488940244				3.3882289417		8.1742354032		0.2950876584		11.3823619164		20.4234603199		1.0181818182		62.6653601176				26.582278481		0.0219474724		46.2785000942		82.2008862629		19.2030990592		18.3202214452		1.1302886818		13.7789102313		2.7311394672

		36.528189911		7.54048583		15.2394366197		15.270718232		21.7789890981		54.7064305685		0.1736714137		1.7887478765		9.7175947961				31.9766536965		0.0721453401		17.5179683757		0.6198056064		4.8307917276		1.2775017743		0.2464859103				0.0717102904		47.3255813953		3.7246049661		9.8765432099		27.3697498279		1.7943323846		18.6772432265				13.9678615575		0.7086794178		36.1879830466		0.9179265659		72.2653158145		19.0009410289		14.1962914846		4.5641025641		41.0138248848

		89.135495887		3.7264957265		34.2177300484		5.8655675333		50.3719912473		3.4550839092		3.9436619718		1.856884058		19.3890593047				38.8180348482		10.984081042		1.3579618831		10.9943411479		15.7187675971		10.1055324592		0.0679117148				5.6424104605		21.7881594845		1.6135084428		9.2911218169		25.2016129032		1.178550383		1.8214936248				48.7179487179		0.0548747028		89.4777713065		15.6003708855		13.2213349405		30.3809301239		0.0268120475		0.0842459983		64.6132651053

		1.9128195696		1.7832984873		25.3735591291		19.4643330682		0.287599391		0.6687785991		20.0863930886		10.3777296872		8.1409295352				14.0875838244		0.5886200131		1.4904127941		3.2076772175		1.2259646406		11.3108120824		0.5281690141				0.3628447025		1.1246786632		6.2964158863		12.4630832841		33.5828690808		3.0864197531		7.656183293				22.5440806045		2.3356262998		3.1035376442		57.4789915966		26.1992953293		44.8918032787		6.756981383		15.6202143951		16.8408690546

		23.4		4.6643497348		39.8468322117		16.7880174745		12.1176470588		17.2949002217		8.6217747011		21.8940754039		3.6025998143				1.9488178881		4.145774734		0.0265992818		8.6510535747		0.3372215158		1.1225864392		0.1646040358				0.6788701661		14.3388045835		0.4902962206		5.423553719		10.8737011562		1.0182131077		5.4416603392				6.5528380249		3.2240377234		23.4804014391		64.5959831854		16.9329073482		19.0552995392		2.8137263088		17.6633444075		31.3488016318

		5.604529953		9.1484184915		54.0758435354		30.0495178525		1.0372931588		1.3916500994		20.9958506224		11.2115732369		17.8884816172				8.6863244025		3.5484562607		0.0121748306		4.5119924009		0.04810519		3.4534740304		0.10348396				22.1745908028		9.3617021277		7.064201122		0.6186087615		8.3701717516		0.1053864169		67.695035461				0.8467952058		4.6853318096		46.6605950213		11.8272313143		6.8965517241		21.7782872114		14.314036479		14.5200486027		23.6916654242

		4.9872588278		0.0647668394		4.8359414437		20.2175883953		9.6486967784		1.3473053892		4.3639970245		10.1560062402		20.7043108682				0.0413422449		9.6555903444		0.5316662772		3.5577193147		1.5614288979		3.2385466035		0.0225848343				5.7490700034		1.4909919238		5.2827073875		7.0648815654		17.4797724906		0.7183697405		0.2501471454				0.1825039543		57.6110392411		45.7952468007		4.2822545134		8.8066202091		42.2029121653		3.2303370787		15.9450897571		52.1021021021

		42.9982273993		2.6254569624		62.1135873472		39.6366819873		0.8016032064		26.573676681		12.1772505234		8.6617066226		0.2433972035				1.8491192474		4.076118877		30.3919535462		9.3612210288		0.6694293911		14.2136498516		0.0385356455				2.4853064652		22.3465376474		6.2732589048		0.1964636542		42.8114285714		13.5083759059		0.710032066				20.213963964		73.7226277372		62.3517276947		30.9051724138		14.1204695399		28.0380673499		2.6413028603		47.5344563553		76.4402560455

		6.2771975631		8.6558854719		43.8870089745		28.8646837034		3.9159639846		27.2860431053		1.790096723		4.1616243109		5.6954189022				1.9124218052		5.1431030773		3.3658868953		2.9332434255		0.1692683844		10.3481098722		0.1134027925				11.1081298632		14.1765422527		2.0635351616		13.0328536519		16.8415937804		35.4117087101		7.7082972458				74.1082410824		5.497247075		5.4545454545		37.9032258065		5.6341478351		13.0881771451		4.5283018868		10.3646833013		75.1228895063

		14.1553152647		46.305318717		55.9635350722		28.8972701149		7.8562134027		24.5047241695		4.5799573561		11.2093123518		4.1216879293				0.0762036716		0.4120638261		0.1504685042		2.207844723		0.1095360825		1.9599378346		0.1183800623				0.3844041735		1.2434654621		1.523007129		9.863142992		3.0894571267		2.637552697		2.7693776858				48.7875848691		84.4553597226		61.1555555556		61.1311131113		19.3947500418		7.5849614185		0.8487958942		5.1747772447		26.354679803

		6.7788575492		6.4203612479		11.2343608926		8.4819547816		9.3773165308		5.0843593251		3.903654485		11.0471706339		19.7336365113				43.2672831352		0.7755433312		0.8899157147		0.2236659921		2.7621393385		1.6960651289		4.6015037594				0.2779493515		22.056384743		16.0861939364		0.0676895307		8.6680244399		2.2263781281		4.2642976124				10.0863750348		51.0201249133		84.2051630435		60.048811545		12.2582796177		49.6853505049		0.0599400599		0.8685906416		17.8565194624

		36.7535744323		6.8787440611		36.8193604149		1.1568591729		0.6081281519		10.2988953866		0.3118576795		11.9846878681		0.2062139126				2.1022390442		0.0198229153		0.1659567406		37.3826113299		1.4642032333		16.4875607243		0.0383631714				3.408718453		6.3703214079		7.8072797609		2.5099828865		10.2452277114		17.7323665129		1.9547483454				66.3663663664		2.9041463824		39.6070975919		7.9748994761		6.6925218775		56.5936106984		1.8735362998		23.4682713348		15.3673723537

		19.3965517241		77.9499011206		34.6772827376		1.4776357827		5.2920423363		3.9768238083		13.461146237		15.6110507902		27.2250781171				4.064792176		2.7946354986		0.5404570723		14.7498321021		0.9957090989		16.651119403		0.0508776393				0.339985218		0.1663782777		0.4923742044		0.2558551466		28.9801324503		3.7700688073		5.7995028998				35.1759981101		39.2276088743		77.527788938		6.0859188544		2.0870559645		25.4787961696		0.0729733316		36.8497576737		32.643271901

		8.6180422265		65.6373517787		18.1533200342		0.5524861878		14.7966339411		0.5064531939		5.1832530765		5.2830869095		7.5172875307				7.5551446308		0.2535832415		4.7510684354		4.8493636217		1.4311704063		6.7505586264		0.0266453504				2.22694858		17.6815642458		0.3807875379		0.2434669696		39.4985171205		1.5375772381		8.3937635968				18.8634029442		0.7615772018		69.0204222915		51.6271937298		8.7706511176		3.0581348405		26.5995872033		13.9455252918		13.5126777984

		28.1420089065		11.2132608998		8.1477139508		0.2921926134		10.0656877898		3.4475724194		20.62180244		3.443877551		0.2006593092				16.1654135338		0.1643172187		0.7339346742		8.7528280543		0.0545091151		9.6978557505		1.3517026254				0.244059088		15.8424908425		5.579446466		4.0238779571		82.8464106845		2.4224970354		48.0018587361				34.60895023		0.4981071927		16.1651504549		29.0718446602		8.2245785753		21.0712443822		0.351636462		35.138156844		35.5106694901

		20.0790106493		0.0490356326		10.7686826401		18.2779456193		14.6286359785		9.7922527591		10.2799304128		7.1038251366		2.8997514499				10.3412518854		3.4461538462		0.1856853477		11.0257985258		3.1988146082		41.6440831075		0.8139314783				3.2528124182		3.0626196336		2.9286996247		1.9478699552		10.1863287333		12.6738991704		0.9338521401				4.8328533868		43.78672782		81.1560870898		53.5890953061		4.7601441908		23.5588189345		4.0071636445		6.3873775843		6.007751938

		57.6938136257		29.010989011		21.7148182665		28.0397305628		26.7917448405		2.886563133		5.6317689531		2.7813436029		7.564050427				5.4030874786		7.6938489281		7.9777605379		3.068001586		0.0998502247		0.7729468599		0.0142328494				0.26450653		0.4072766766		4.262295082		0.4501432274		5.0753672963		2.859590875		5.0776218561				32.6953748006		2.2692222957		30.8039747064		18.3719517487		0.4193709436		18.3979620719		0.2661192214		58.5242487355		59.2580540189

		29.8171816858		33.5900553979		5.6723522412		34.4237405107		38.4195039933		28.1409364859		1.7749244713		8.1827658096		4.1771094403				8.1189164717		2.6970160673		0.1177451798		0.2827254736		0.0217029588		0.3154574132		0.0610707742				8.1707437853		16.4467205042		8.6614173228		7.6033057851		5.617168371		2.5563560307		2.9147175243				50.2376425856		14.7040498442		22.3736047275		41.3658189579		0.3769238823		19.2991075084		0.2469898117		7.5163060358		7.1322190965

		24.6304774362		8.5368059324		10.0025387154		28.281897743		3.3990396765		0.3912363067		7.0265407108		15.4769046191		0.4129184486				4.0674815927		2.924584323		2.344336084		14.012950357		0.318105505		0.0821917808		0.1013660279				5.4547096541		15.0099224247		7.1535022355		7.8829501344		32.9849369812		8.7674058793		1.572755418				66.5962689194		12.0507604379		13.7684042977		81.0518982933		3.8159771755		13.589871523		1.0231849352		6.3565307468		24.1870548157

		19.4354548723		29.6601941748		18.8805970149		15.4426511317		4.3415600793		7.8431372549		38.6490419597		31.001048218		9.0527119939				0.1669902913		0.1003283473		1.5922378405		7.1208652404		0.0211401593		23.0769230769		1.7510687274				4.9248822118		0.2786709539		17.4180327869		8.0070391553		26.9631836561		0.2711864407		18.362189986				47.5141242938		3.3061811212		41.4765100671		20.425821505		6.6510172144		39.4264234999		0.0403063281		2.5954198473		38.4488448845

		23.4906945075		19.6717884394		12.3953766441		58.0200222469		6.8603561387		37.9476439791		0.8803217728		10.1942719808		9.7178130511				6.4575886451		0.4709141274		0.0344326268		11.7094376665		0.1902784985		23.43995172		0.0218950134				4.6380933035		26.7699787299		0.8026880717		5.4164239953		57.5221238938		3.5264483627		37.9143522666				4.0788883909		0.0994187825		21.8297421406		24.5534547356		14.7266808845		30.055278174		1.1539629517		2.5588436371		23.8754947823

		0.5038593482		19.3929013227		24.2245199409		12.1663629542		28.3542976939		3.3788349777		18.7354050656		6.0111364212		4.870760496				0.6420021763		1.1779879622		0.2981514609		2.5016174251		0.0997539403		5.0656957416		0.0646168758				2.7742848161		12.6658459855		2.2575679836		3.1428571429		10.9845227859		1.6165244724		11.1420408761				27.4627582893		1.2531328321		23.5987147447		37.6016492956		2.0387043361		26.3903943967		0.0362056481		21.4207650273		5.5501696558

		37.0778343552		40.647096636		19.9583116206		26.3630391942		6.6943866944		0.205371248		10.3790452351		1.3504683076		12.7644733783				29.4000794597		0.9496747177		0.0322962644		18.3701096521		9.6590340966		19.5659045411		0.2339352292				0.7891984406		7.2784810127		0.8324084351		12.1144139091		71.7383447777		0.0909918107		22.0962827544				4.1647597254		0.0502680965		5.9856175973		5.7490700034		4.9620951068		2.2089078178		2.9929333518		2.9437804338		2.7754056362

		37.5733620793		0.2762430939		41.2808910546		11.5579447948		21.5195071869		18.1164503683		8.7729101475		3.8609166855		24.2766726944				15.0931480897		0.3151095006		0.0710339384		2.0285578798		5.0742749352		1.5159248673		0.6222000996				25.1819505095		1.0387157696		0.8597528211		1.0700585504		66.2081339713		6.1284764952		2.4218544786				36.9848721961		0.0424658504		11.5782449116		14.0054576296		2.4071727902		1.2984105664		29.3838862559		5.0017012589		32.8385899814

		27.7026022305		25.3760627861		38.8522345326		23.2170542636		13.5774218154		11.7270478685		10.6713494529		14.6967895363		13.2100083007				11.1560643884		7.5006868761		0.4546429337		19.3067528736		1.3469799014		0.9080382717		0.1111214001				0.2710339657		12.5		2.3547880691		0.5847953216		20.0859291085		1.3956805216		30.1237743128				2.1257944335		0.0212014134		3.2071376899		37.1113155474		0.7345542363		6.4179359918		3.5705177251		0.0736015702		18.8562241617

		11.6410356239		58.8723776224		57.2948328267		10.8873091101		3.1457187191		4.7606557377		10.3017070266		2.5574338968		5.4634487583				5.0866996494		0.4445522147		0.1636278635		38.041385948		15.1790110431		8.6781139275		0.0998770744				2.4995118141		6.7838110327		0.1967213115		1.5023721666		12.7514792899		32.5392127848		9.4489611563				14.0649762282		0.0616380307		3.6338225017		9.9581200558		3.3447880871		15.9530791789		2.0981331571		17.9610422464		3.8215244784

		12.1975308642		20.091047041		18.8299384178		6.110995635		15.1342210949		6.0326030526		12.0064464142		5.4801808992		0.7465507466				14.1255974946		6.8795162955		2.760336453		6.5693430657		0.1646768217		0.0114863313		0.3276209677				0.597382061		2.2144522145		22.2692924204		0.1080691643		20.6446235065		11.1695598808		58.190352865				27.1062271062		0.8800234673		2.4513022543		0.1227998363		7.2490243295		11.839708561		0.846849433		16.3701067616		20.3794901506

		12.7891399482		9.8637858149		30.1429889299		0.5812205632		7.2104018913		17.4426338543		14.785823005		17.2661870504		54.1329813562				4.7960456003		1.0775862069		0.0497718789		8.2491417361		24.7524752475		1.7894885163		0.0252674135				3.956071384		0.7218975593		7.1304580051		64.5671206226		11.7953431373		1.6813450761		9.3468873696				22.3193010326		8.2600586198		0.0739316871		16.9592222522		3.5136753843		8.1081081081		0.0693160813		5.7887120116		39.7837222538

		11.5749275744		28.7327266599		12.0344163931		3.5841495993		16.0753394656		2.0471116096		1.3844335641		20.5053852527		9.260897031				1.1514517106		0.295320309		1.6211941479		22.9350706714		2.2564469914		5.4938411547		0.0374929701				8.3150384193		0.1710376283		9.0723924298		0.5084745763		9.2167721519		19.7269925143		43.9591078067				10.531496063		0.7249141549		0.2054442732		24.773532887		0.5349006141		42.4480054552		0.4502146372		16.8824306473		15.5398997426

		26.5211512459		0.9803921569		28.0721966206		28.0112834979		15.6989247312		38.8416988417		0.1793185894		5.8523840627		10.0770767913				5.285892918		1.9372813269		0.5973451327		18.52055656		1.1657662781		0.6821503979		0.3555727954				5.9557244342		2.8708133971		37.0386643234		1.0939668544		8.9038601602		7.9306722689		6.5926769114				14.5770065076		0.1312048983		0.9608052463		18.2822424745		0.56455049		11.4285714286		9.1587112172		13.5160098522		10.2212313497

		21.2978845054		23.4921283991		27.9629881617		7.7419354839		0.5307855626		12.1386360006		27.7651436841		1.8987341772		34.7064393939				0.2269956703		0.646478394		0.1789976134		23.4651967142		3.9797150447		1.1675286005		1.2494735364				0.0117178345		17.4825174825		40.1140684411		2.4562899787		6.7570621469		1.0752688172		0.3525264395				8.2424242424		0.5759631384		2.2906403941		1.5563014953		0.1333146225		4.7313307345		47.8048780488		21.5490797546		61.4482758621

		10.0800556909		20.5369759774		14.3547787282		12.6138371619		1.1479591837		17.1001068757		10.4888233849		7.84184514		12.4031007752				0.3561122368		7.2377935404		0.5204865944		7.3328132757		11.8338046552		3.1701263538		34.9682107175				1.2108528291		5.3977272727		10.3182540149		30.6174957118		9.8776223776		9.3781344032		6.6400399401				12.0220250841		0.0813743219		4.6360309069		60.8956276446		3.4599910595		1.1558863115		0.1981178801		9.8743791995		43.4181718664

		0.5502795775		8.6170417388		30.9992132179		4.339869281		0.1794258373		0.2272448102		2.6592022393		1.4095536413		16.7298622029				0.7463543461		0.7305444479		2.3712237926		6.0998856271		7.3404690881		0.3978026141		14.0638734251				0.055152128		10.9119251754		64.3308270677		7.9089275015		1.6587677725		6.9728461281		2.6559165283				11.7128463476		12.306169581		2.9378531073		0.562283737		0.0772275316		12.2632298379		0.014469686		23.9783653846		22.2314969393

		19.7352216749		4.8846675712		17.7255000629		5.7454482996		8.2519001086		18.6784850927		12.723104634		7.5859344133		1.3899863516				1.4972921313		15.6396134262		12.8317443958		0.2318264613		13.8696066422		1.0280242219		2.4961890244				21.9021065675		22.7969348659		51.8010719182		0.1302996893		2.9835390947		16.9227699062		2.6879462411				4.1223969401		0.7568764999		1.4956625785		16.837913182		0.0926784059		24.6877641093		0.0974764432		3.5736102627		21.8590831919

		37.4871399177		12.8578024007		6.2638172439		0.7524621003		0.8823529412		1.1969947791		25.9442563167		2.6922331978		45.0723744995				10.4773958787		1.9779841761		16.0761298815		11.91302759		4.6988616418		6.3098802395		5.241991402				0.0451501242		0.6191950464		15.9289090062		10.3194103194		3.2698877501		0.2781992919		34.2167255595				0.3878474467		0.4799616031		5.1582649472		0.3531635495		5.8582089552		38.6797599564		30.0466497031		1.2860483242		14.2148760331

		19.1934979681		3.7410350843		6.8381302307		35.5059252507		9.5611285266		3.8533638825		22.7135069655		9.6145374449		10.8364643069				0.1519517946		0.0713521227		0.1354358131		3.081232493		8.986573315		1.092686141		3.5206840186				0.4960077426		0.2938706969		18.0066200809		0.8207705193		2.5141097999		2.1346704871		7.6470588235				29.0554414784		1.0977899754		36.9420035149		20.542695079		0.1677500524		24.6181854961		0.6276150628		18.9627698102		15.2128609705

		16.4279238441		24.9420849421		31.6768027802		25.2913249892		0.1331262481		0.1335707925		13.531239213		1.3580931264		6.6528711847				1.0885094224		0.3010436179		16.7011952191		3.0920184697		4.7204477359		0.8652527171		6.8997814549				5.9702698336		0.1546391753		32.1035856574		17.7585496498		4.2697851509		17.3253352152		7.7480314961				1.2199771254		6.9760341933		25.8888888889		11.8501628664		4.4873467258		0.0893509869		0.4784086617		33.1013410287		3.1051253273

		5.5679287305		5.7258166225		18.0216625343		6.6999474514		12.7146510778		0.102438025		29.3665385258		43.5440484196		6.149341142				0.1409159537		6.7448325879		6.0615253929		6.1581854507		0.9014533636		1.2414748508		0.8998875141				0.0898472597		1.7843487127		38.0169003955		0.1590668081		0.1047486034		33.036244801		0.036827891				0.2241147468		26.2666187567		0.1531654187		78.4382045501		5.5068466161		0.4434053531		10.4133834404		16.5840766435		8.6906672781

		20.3902927195		1.2196499153		28.4221525601		17.07116413		4.3599442564		10.2582496413		12.9790454944		60.8748481166		0.1375811514				0.0250375563		1.6203429923		7.1753505604		7.8539269635		2.3783517142		1.2629594722		0.873471425				7.9293836026		0.9143553795		21.7817235573		5.3611317945		0.7409070498		14.2857142857		10.4022093188				0.1353790614		18.5185185185		0.3608699893		7.2495921697		0.202033807		1.2768221316		3.4358390281		22.041082491		8.8128186453

		19.5631883517		1.5697375193		14.6247594612		13.5578828191		4.6698872786		0.5221160477		30.7030129125		5.2918090898		1.0422960725				8.8016567825		0.8697332818		2.8438175407		17.5648160717		0.9665592712		4.1141806779		0.3437902879				19.5515865476		6.950855281		22.4414914716		0.5194805195		1.5176600442		15.2860979137		8.1614043087				0.568371782		53.1634446397		0.0321336761		47.8553551394		0.4586346798		3.863413266		17.325050956		17.0336269015		80.7484113909

		37.8560877822		40.7746264105		7.9688757714		0.190771432		20.9316037736		0.1989737145		27.8517600908		31.0706572046		48.1304470059				7.9550808858		0.605815832		0.3244621268		4.5034324943		3.3033033033		2.2811435343		5.4502152606				0.0474672815		12.9891756869		42.1916990146		4.7884552312		29.4440631434		2.1586616298		3.0310319942				0.2849679411		29.1965811966		10.4829704076		12.1735571019		3.3780918728		0.4821600771		13.2321528949		9.0863828728		32.5911708253

		37.3452544704		18.8273944908		24.4774477448		12.2544055094		2.7329459867		13.3185840708		20.8301008534		5.2602839461		38.3421456592				1.1574074074		0.0184286504		37.7457183835		9.0891205981		3.5799050633		1.0612714345		0.0576479631				8.5862466385		4.9499116087		17.5038402458		10.6826801517		21.8798955614		19.4194534035		2.3889198736				6.9632015859		48.8077118214		36.4136413641		8.4834398605		0.151444548		1.0492332526		14.6697962232		36.674391657		9.326814592

		12.3781878499		16.4596848934		15.3880530314		2.44571999		0.3197748785		7.2470551525		3.4347048301		12.495878668		8.1625529793				3.1650687305		0.0499001996		21.2465153325		4.679144385		8.7921335873		5.6347589952		1.3596633215				0.6491433436		1.3800635425		38.5447702682		0.1404823226		0.217430694		2.8422619048		2.0143884892				10.636915078		11.5792518319		27.3821183713		4.0801624206		1.1317704123		42.1860465116		11.2875971612		6.9746579951		32.8455910666

		34.2218812925		5.831676607		40.3427986697		12.028406569		0.4596588847		5.7777777778		28.4281437126		14.4870609982		5.3977900552				17.5832687839		12.0263942103		0.1492280319		11.8950311895		13.7989203779		0.8506555804		0.6879168198				0.0438981563		25.4895104895		49.7497982244		0.6250813908		0.0786782061		0.2858862474		15.911872705				13.0905511811		16.9825625474		31.4445096888		0.1849601015		11.2965838509		4.5105015494		17.4126029837		35.5024711697		14.1877327063

		21.1849192101		19.563502498		48.9194139194		15.6281920327		4.4436146378		39.0457195459		0.121538328		0.2685765443		7.7349179172				0.0332483653		0.5837173579		1.7889087657		4.5049464476		2.1734433738		1.7258826175		0.404052234				19.9404207783		37.187666135		15.0926527958		11.2463687924		10.759711241		24.1217798595		0.306308031				3.8335847159		37.8873239437		34.8722986248		7.2443324937		5.528073213		6.1439067646		28.8688410826		15.4716981132		24.9421028254

		16.3995527395		46.0815047022		14.5457855452		5.0087361677		4.4941870554		0.0473074194		0.3829270571		0.0540637953		24.183915569				9.5103881462		2.2742644572		0.5090012859		14.5942900075		5.4451878538		7.883847032		15.8486707566				2.61143629		24.7235238988		14.2266285506		11.3052158722		3.3388479471		5.1213656975		0.2300754648				34.7080291971		9.8518307451		91.6957026713		2.1414090218		1.0323744613		11.5524738512		11.4463981849		34.2669172932		7.0797720798

		23.5384027512		0.0974975626		5.3940594059		6.2799616491		4.3110504775		3.1429704541		0.3861003861		28.615470852		7.8281027104				0.7558330595		0.4678928687		0.0215602429		14.5414364641		12.3708643913		4.0704774089		1.7804308331				0.0311980033		27.5794621027		31.512605042		28.4036305392		2.9833487512		7.4944485566		38.8339406559				10.992813415		31.4220585657		1.3444049031		25.636672326		1.2205458552		2.0319488818		15.9440700131		62.8527131783		7.0853930406

		3.1471446436		29.3209876543		30.5317324185		0.1249479384		11.4180478821		12.2451753194		5.8743633277		2.6702854141		14.244804451				0.1185472572		0.2576950608		0.388852884		3.2546786005		11.0709732257		0.4436450839		0.2122516361				3.798693443		28.3294392523		34.2764753436		13.4905660377		0.1506024096		15.7408961235		0.3335295272				13.2961413296		22.8963465036		65.6927844179		14.493665199		4.5986984816		0.5901753168		7.2587746886		4.6582849774		21.1709116054

		3.2842415317		18.9743589744		19.7323266987		2.6742301459		0.8938981733		0.3006907761		8.818011257		13.933026433		1.078680203				0.1941276389		1.1596851279		0.2281530217		1.308232291		9.2713890202		7.0653589098		0.3036297557				5.1516089109		6.0410123776		5.485978764		0.6063015605		8.0302589468		5.895661432		0.5866512791				3.7690839695		4.5285602504		16.9709263016		7.1812865497		10.7041364067		3.024342267		20.0396170353		3.8353073886		24.0114340162

		23.3187134503		1.3621123219		12.3307479953		0.0677966102		13.1339401821		11.8624356205		0.7745048248		7.907379696		31.4904978797				1.6700120434		2.1963101989		5.6019229485		0.0795544948		0.8258024307		1.570620164		0.022296544				0.2479851209		0.2750190985		32.9541350668		2.1608916521		4.9555273189		0.1628959276		0.1990202082				0.3935286401		6.3554644378		0.318519642		39.1986432054		0.092449923		3.5467700747		4.2495784148		17.7728285078		9.2752534735

		5.7026935647		10.8955223881		10.1129712808		18.2104159385		5.1822573562		62.4645892351		16.5190203231		2.7674294838		8.8692104409				12.0589033659		1.1851053801		0.1237251296		37.4741735537		0.1465257963		0.7033905003		2.1238341387				0.1242579042		3.4844668346		20.8451848842		4.0116032263		0.9696590554		4.2307082871		12.9934840935				2.1926172634		5.3151100987		2.6606425703		25.2896725441		7.7067348679		0.0986274349		6.0580325548		3.9465308721		61.5967277685

		34.3869002285		44.0038498556		24.4535240041		4.4648318043		1.822842495		4.6431838975		3.9288068556		11.333819242		10.9947356877				6.0610412926		0.3043253043		1.554984516		1.1962953435		7.9925419515		6.0826936722		0.6843516297				0.3448275862		0.4203039121		46.5705548274		13.9889403677		1.5636918383		1.5656452695		0.1084363479				12.3624934521		2.6875699888		10.9690844233		0.8012479614		0.9382716049		0.676225659		1.7568321249		12.2379118528		81.6425792107

		47.5450081833		4.9404695672		31.7397920365		10.7399103139		16.1980293199		12.866927593		2.0390541977		10.7196277215		15.7625145518				0.0963962628		0.0214546235		0.0772333305		6.6246382803		3.9336378937		8.0995740931		0.6082231774				4.7682119205		11.29342392		6.2992125984		6.6938465914		2.7306826707		0.0390523301		0.0563221628				2.9344801417		0.9898710866		59.6842744384		10.0611136261		0.5106926269		0.4474068663		0.0296706557		7.8635717669		20.7013301088

		52.3633482968		8.3525967021		17.4103539721		0.4034171808		1.1935651271		0.046339203		0.0833482169		18.5436454093		5.7329037926				20.7468037611		5.3567040708		0.6012571741		0.5350318471		12.8614157527		0.27696036		0.3431423521				6.6120906801		4.7566736241		0.1546258912		3.0337721809		1.3999243284		14.3028846154		0.0581636892				9.9388379205		5.3849644532		0.1975945017		2.4818142918		0.0806126562		1.3300399012		13.1948565776		39.2847392847		13.4733364795

		19.9532085561		24.9037227214		6.9640381636		23.3745639074		2.2840343736		26.0018214936		37.4798322039		7.59211016		0.9250913231				4.3075783757		0.8448844884		6.4359673025		4.5647969052		0.4373848987		1.0281719103		0.0156953019				2.0700037636		5.1686184732		6.1535989717		32.9536527887		17.094017094		12.4255759772		0.2767102229				50.2138579983		9.7462245057		3.0498331223		3.8215904409		5.3616352201		7.1185039777		0.3504819126		10.3119697167		11.0154602952

		23.2300469484		16.8984518499		4.6934071		0.0298656048		15.5315614618		13.9430764311		4.0792058732		18.8945136134		8.9860384885				0.1499410946		0.2327699626		1.8496621622		9.1934624267		1.5197951215		3.2904555469		0.0958527701				1.8996590356		30.5047748977		1.3188960352		40.6992084433		5.2987012987		1.9675131549		8.0386271695				3.0257564391		15.352370972		15.9893048128		19.2637475706		34.5662010624		0.0871712916		6.1163485859		25.678119349		35.9134787272

		4.5524770831		4.6542553191		38.0861244019		0.562337128		2.4678922186		15.4777927322		7.9255875392		0.1245426948		1.0145868206				1.135986733		2.2601071603		1.0052957544		15.3174535899		4.8101110498		4.0575736806		0.0867992767				5.8774489371		44.5344129555		8.2908090132		1.1412443245		3.2587682961		5.223051278		0.8720930233				15.3703014514		4.417261298		0.2403846154		7.1605703658		0.1759014952		29.5146913173		18.392805338		36.0902255639		12.3629544143

		39.3241919687		0.2005347594		16.9216306299		6.7710843373		3.0111704711		3.8341968912		19.4310203337		13.8861748901		10.7493634049				0.5947323704		1.3234856746		2.6434831778		25.0349295059		5.6351341525		0.6044455999		1.0469591994				13.1772177019		12.1058558559		0.9877493426		5.543202033		7.6608187135		25.8957654723		2.0469510449				0.1965280052		16.7972280807		49.6545615589		0.0814774579		3.4300791557		16.7262969589		0.4668222741		0.9534816527		49.3119266055

		8.7644102867		16.5840862722		2.0610132559		3.746223565		5.98643468		3.8377986966		27.9923556628		8.065761889		42.4049241592				0.2247890441		0.0056135624		0.491581664		4.6216662323		0.5782312925		0.1596244131		0.0521829883				0.1840773125		45.542380325		34.4105878732		4.7902844934		1.4731072285		4.9005929543		0.2485380117				1.4086278456		54.7115933752		27.066772655		0.2211538462		37.4830239928		35.6541129832		0.8992805755		0.046692607		33.6543606207

		1.3527575442		8.3657587549		8.3703897463		7.6059850374		14.7935003385		9.801980198		16.2337662338		48.4836148992		11.8368491135				3.2351793226		0.0254517689		0.0243704305		36.6942790577		2.2596405514		1.0448237358		1.5680901271				5.8127018299		0.0238530651		9.459944058		7.0726379028		0.496195832		0.6008128645		0.2580103204				7.6783114993		4.0079067548		11.3570180547		0.1150483203		0.0395726157		20.5888538381		0.8145279744		0.0877192982		18.6980280352

		5.7902403496		41.8073485601		1.168165392		0.0843475117		5.3802723348		0.4966300106		24.3080268881		6.6719528772		9.808130954				4.4082172594		0.034303356		0.2552940791		5.0354139		0.1495474223		4.0757665094		5.2685705245				1.302051345		0.0474833808		16.9406449994		4.5075597004		45.5555555556		0.5688073394		0.6024096386				23.9846743295		6.5774893145		0.3358265914		9.2247133322		0.8854009458		41.1625708885		0.2123142251		3.2670454545		19.131791006

		20.737913486		28.1669632746		6.5398886827		15.937132785		2.5932953827		4.907306434		12.2764103348		5.5659256745		30.7566462168				1.8466595765		2.8610688521		2.4868530987		2.0387169176		0.0904675745		4.5046020574		0.0482392668				6.4912880082		0.1863354037		5.1209606216		1.9037356322		31.6848126961		6.6916562543		0.0542397396				17.7325146024		4.8597009415		11.4704203919		8.5881734165		61.1521697934		26.4089300299		27.3952641166		4.4698205546		44.071398215

		8.7224217547		0.1895135818		12.0067327473		18.3133953626		1.8203521337		3.2057911065		14.7434409101		2.4915540541		16.4656412526				0.2399409376		0.5864354921		1.218530445		6.16429895		6.4466762315		2.1274653031		0.1201261324				0.8338544924		0.1392272885		5.16580194		16.8314113125		0.2388263391		34.0421263791		3.8738979428				23.5467317237		5.6537629596		1.3159736805		24.2387671742		3.9719959994		42.142675806		19.2867756315		8.9082245701		36.2481154426

		4.8387096774		19.6613683483		23.8463236918		19.5782711912		2.0877458396		8.6597388756		10.33381249		0.8536585366		15.5684344236				0.6292567367		5.7590924258		1.0885341074		4.927622447		19.2107328909		0.1390736486		0.242658347				17.7771783113		23.5163204748		10.18735363		3.2029868343		19.58814666		33.8793447863		35.3593272171				14.9405494055		34.3928482741		38.5913853318		1.6277077469		1.3359583743		21.8330134357		3.4949648811		5.6802565277		18.9416846652

		14.2334932602		1.2369540008		25.8996212121		16.1484728119		1.0853835022		3.2646507894		1.3927576602		7.8219454112		1.3227676369				0.0607754953		0.7264615033		0.1626842908		14.309484193		11.2311901505		4.4415835211		0.1933562783				12.8725843433		0.1991116557		1.3379073756		38.0069160641		69.0705942103		8.8474204171		43.7142857143				5.1157538114		11.1295336788		5.2742616034		7.9704988031		8.1472540736		36.7169811321		2.3172437915		14.8669317834		0.0530503979

		2.9875246225		0.5145797599		22.4692019282		6.3282336579		1.3360441475		1.618204804		38.7178051512		5.1900897053		8.6793386385				0.0120312813		0.1444599605		0.1684876953		1.0838514535		0.1367989056		1.0371591455		0.0153382075				3.6505007907		6.5192083818		2.0645844362		1.7662337662		38.1630012937		7.7355420796		4.1285883238				50.994909764		2.6315789474		61.3758992806		21.403559965		0.2439650745		31.2007332722		7.7555044364		0.3378885719		23.3144933387

		6.2075983718		0.3964998633		21.8676122931		44.1046099291		0.4918032787		5.4647361046		27.2097759674		0.0962772786		4.1123646097				0.2854084909		0.6060606061		0.1272534464		3.6088963491		0.2497398543		2.8686173264		0.0536624631				3.0945945946		0.0292056075		6.5723495702		3.0859435272		0.9015025042		8.813136562		6.0854092527				27.5498377376		27.7287761852		0.1360852801		91.0858040448		0.3633961018		23.8397277228		1.3532841897		9.2400218699		5.3021148036

		11.3333333333		0.0709555345		1.2075471698		53.9848891055		1.4730498828		13.9188069594		8.8329695725		18.9938601703		0.157987127				0.1810428066		0.0351741119		0.0474702322		15.2561888313		0.0346780719		3.8043721221		1.3268802001				19.7047028801		2.005512784		12.1891058582		8.950617284		16.6331860185		22.8582866293		7.8690807799				39.9940038975		51.1731391586		0.3837719298		4.2803738318		0.3967043027		26.109372123		29.4977511244		13.2897603486		21.5229215229

		1.3044548363		15.0948991696		37.5579598145		0.8666666667		0.1134215501		14.1080196399		4.9316987741		5.8154859967		5.3880786924				0.9403345261		0.0514638609		0.0520863476		3.3232965317		0.2615219721		7.9681482253		0.2668263995				1.01842871		12.3106060606		0.8313180169		5.2492280547		44.2097596504		4.0380732622		1.8075801749				10.9512251503		17.0604812486		0.3809671902		8.6218678815		29.3777134588		39.6121883657		2.6755852843		12.9894058038		5.2420822716

		0.4402377284		0.5827505828		3.2213466058		4.7561790247		2.4253179533		8.3368599238		12.5899280576		0.5466291204		15.7859918961				0.0151929505		6.2128368991		0.2031526278		6.2370267866		0.4331553051		0.6005173688		0.2036659878				9.6370023419		11.6434461189		0.6101409636		1.1375387797		0.2266364485		21.0069739752		8.1914772078				1.0878739567		1.7608089261		37.4921630094		23.1216674746		79.3135151701		25.9819670432		24.2099242099		3.4988713318		4.3589240134

		10.7808564232		16.5419354839		0.0585823081		0.040480367		10.6093979442		16.8652612282		4.4236242884		2.1387491014		3.9348896589				0.353035571		0.0416550958		0.020718232		7.1295993012		0.0406531608		0.0738067902		0.6766266104				11.5069939298		25.5631733595		3.5356026969		7.7242014742		12.5849335303		0.0947328534		9.9912077372				27.5196378645		20.6211812627		34.4827586207		18.2851729038		0.6425293218		10.3430663148		22.4006645438		0.5319148936		30.5225459873

		44.8667324778		2.1106420795		23.9685658153		4.9542350719		0.7982120051		8.4271703596		0.1686419637		0.0787298255		0.0857439415				0.0647528599		1.0518012096		2.0653654108		25.3479709861		1.7594686263		1.3338682178		0.1361964861				7.3601662887		10.0402955003		15.0125523013		1.6834532374		30.5854800937		24.4734931009		0.2726962845				0.0296340199		7.2460993587		49.6966868875		0.0628858907		56.8010936432		74.8054346392		15.4604084558		0.5163511188		16.0070880095

		23.0661260137		17.5825760854		3.8205242115		3.7943085372		29.3758798686		1.5965166909		1.1017444287		13.5201978566		3.743956185						0.487053021		1.6703694561		0.8951822917		0.1357220413		15.2790958502		0.873969964				0.9808917197		17.4131857071		6.330357874		0.1415285079		8.9897884756		26.3533610946		4.3584070796				16.8725061752		19.1094913643		0.0314300681		1.8710932649		17.6138926477		20.1391135555		60.2541883304		18.5977011494		21.1192406565

						Control		High CO2		Combined		Copper

				Mean		14.50		4.46		11.30		18.99

				SD		14.64		7.50		14.13		19.75

				SEM		0.49		0.28		0.53		0.66





SPSS

		Treatment		Tail Intensity						Control		High CO2		Combined		Copper

		Control		0.5352112676				Mean		14.50		4.46		11.30		18.99

		Control		5.5452054795				SD		14.64		7.50		14.13		19.75

		Control		3.2185907792				SEM		0.49		0.28		0.53		0.66

		Control		24.8636088099

		Control		22.0962957329

		Control		2.1097680006

		Control		84.600811908

		Control		1.9670050761

		Control		4.0506702018

		Control		14.8327531406

		Control		20.488118176

		Control		9.1400574421

		Control		29.4757389849

		Control		23.1916480239

		Control		61.3228208498

		Control		6.9209554041

		Control		13.1807550952

		Control		36.4626065005

		Control		13.2041424761

		Control		11.5919387596

		Control		0.0350508237

		Control		10.2056705379

		Control		14.8239654107

		Control		16.65945894

		Control		3.3105683528

		Control		79.4277360067

		Control		18.4754311747

		Control		11.2228627499

		Control		36.528189911

		Control		89.135495887

		Control		1.9128195696

		Control		23.4

		Control		5.604529953

		Control		4.9872588278

		Control		42.9982273993

		Control		6.2771975631

		Control		14.1553152647

		Control		6.7788575492

		Control		36.7535744323

		Control		19.3965517241

		Control		8.6180422265

		Control		28.1420089065

		Control		20.0790106493

		Control		57.6938136257

		Control		29.8171816858

		Control		24.6304774362

		Control		19.4354548723

		Control		23.4906945075

		Control		0.5038593482

		Control		37.0778343552

		Control		37.5733620793

		Control		27.7026022305

		Control		11.6410356239

		Control		12.1975308642

		Control		12.7891399482

		Control		11.5749275744

		Control		26.5211512459

		Control		21.2978845054

		Control		10.0800556909

		Control		0.5502795775

		Control		19.7352216749

		Control		37.4871399177

		Control		19.1934979681

		Control		16.4279238441

		Control		5.5679287305

		Control		20.3902927195

		Control		19.5631883517

		Control		37.8560877822

		Control		37.3452544704

		Control		12.3781878499

		Control		34.2218812925

		Control		21.1849192101

		Control		16.3995527395

		Control		23.5384027512

		Control		3.1471446436

		Control		3.2842415317

		Control		23.3187134503

		Control		5.7026935647

		Control		34.3869002285

		Control		47.5450081833

		Control		52.3633482968

		Control		19.9532085561

		Control		23.2300469484

		Control		4.5524770831

		Control		39.3241919687

		Control		8.7644102867

		Control		1.3527575442

		Control		5.7902403496

		Control		20.737913486

		Control		8.7224217547

		Control		4.8387096774

		Control		14.2334932602

		Control		2.9875246225

		Control		6.2075983718

		Control		11.3333333333

		Control		1.3044548363

		Control		0.4402377284

		Control		10.7808564232

		Control		44.8667324778

		Control		23.0661260137

		Control		2.8898582334

		Control		23.3993503091

		Control		18.7248995984

		Control		6.884057971

		Control		19.7686986597

		Control		62.4495289367

		Control		26.9381182425

		Control		54.4784371544

		Control		0.3858711784

		Control		0.890458279

		Control		23.375382263

		Control		44.7877885331

		Control		21.9026301063

		Control		5.5747009933

		Control		51.2306811677

		Control		0.150981379

		Control		79.8371947401

		Control		37.6141205113

		Control		44.4298820446

		Control		29.2472104353

		Control		0.2048035748

		Control		49.6222276383

		Control		25.0313676286

		Control		2.2520742789

		Control		57.3666047252

		Control		11.8587304004

		Control		27.4087024087

		Control		15.9844054581

		Control		7.54048583

		Control		3.7264957265

		Control		1.7832984873

		Control		4.6643497348

		Control		9.1484184915

		Control		0.0647668394

		Control		2.6254569624

		Control		8.6558854719

		Control		46.305318717

		Control		6.4203612479

		Control		6.8787440611

		Control		77.9499011206

		Control		65.6373517787

		Control		11.2132608998

		Control		0.0490356326

		Control		29.010989011

		Control		33.5900553979

		Control		8.5368059324

		Control		29.6601941748

		Control		19.6717884394

		Control		19.3929013227

		Control		40.647096636

		Control		0.2762430939

		Control		25.3760627861

		Control		58.8723776224

		Control		20.091047041

		Control		9.8637858149

		Control		28.7327266599

		Control		0.9803921569

		Control		23.4921283991

		Control		20.5369759774

		Control		8.6170417388

		Control		4.8846675712

		Control		12.8578024007

		Control		3.7410350843

		Control		24.9420849421

		Control		5.7258166225

		Control		1.2196499153

		Control		1.5697375193

		Control		40.7746264105

		Control		18.8273944908

		Control		16.4596848934

		Control		5.831676607

		Control		19.563502498

		Control		46.0815047022

		Control		0.0974975626

		Control		29.3209876543

		Control		18.9743589744

		Control		1.3621123219

		Control		10.8955223881

		Control		44.0038498556

		Control		4.9404695672

		Control		8.3525967021

		Control		24.9037227214

		Control		16.8984518499

		Control		4.6542553191

		Control		0.2005347594

		Control		16.5840862722

		Control		8.3657587549

		Control		41.8073485601

		Control		28.1669632746

		Control		0.1895135818

		Control		19.6613683483

		Control		1.2369540008

		Control		0.5145797599

		Control		0.3964998633

		Control		0.0709555345

		Control		15.0948991696

		Control		0.5827505828

		Control		16.5419354839

		Control		2.1106420795

		Control		17.5825760854

		Control		30.6339468303

		Control		19.7624190065

		Control		8.8502083844

		Control		3.4117647059

		Control		0.6279434851

		Control		2.407221665

		Control		0.5216693419

		Control		10.8070175439

		Control		41.1386986301

		Control		22.9768786127

		Control		27.5662814412

		Control		22.9524117837

		Control		50.0749625187

		Control		33.9140386572

		Control		24.8652077387

		Control		27.7571251549

		Control		24.1163924436

		Control		21.8275297967

		Control		30.6649024148

		Control		29.2183622829

		Control		31.8603851444

		Control		32.2067594433

		Control		46.2124418113

		Control		31.726044226

		Control		6.475057813

		Control		12.3906705539

		Control		16.4879852126

		Control		8.2532386126

		Control		15.2394366197

		Control		34.2177300484

		Control		25.3735591291

		Control		39.8468322117

		Control		54.0758435354

		Control		4.8359414437

		Control		62.1135873472

		Control		43.8870089745

		Control		55.9635350722

		Control		11.2343608926

		Control		36.8193604149

		Control		34.6772827376

		Control		18.1533200342

		Control		8.1477139508

		Control		10.7686826401

		Control		21.7148182665

		Control		5.6723522412

		Control		10.0025387154

		Control		18.8805970149

		Control		12.3953766441

		Control		24.2245199409

		Control		19.9583116206

		Control		41.2808910546

		Control		38.8522345326

		Control		57.2948328267

		Control		18.8299384178

		Control		30.1429889299

		Control		12.0344163931

		Control		28.0721966206

		Control		27.9629881617

		Control		14.3547787282

		Control		30.9992132179

		Control		17.7255000629

		Control		6.2638172439

		Control		6.8381302307

		Control		31.6768027802

		Control		18.0216625343

		Control		28.4221525601

		Control		14.6247594612

		Control		7.9688757714

		Control		24.4774477448

		Control		15.3880530314

		Control		40.3427986697

		Control		48.9194139194

		Control		14.5457855452

		Control		5.3940594059

		Control		30.5317324185

		Control		19.7323266987

		Control		12.3307479953

		Control		10.1129712808

		Control		24.4535240041

		Control		31.7397920365

		Control		17.4103539721

		Control		6.9640381636

		Control		4.6934071

		Control		38.0861244019

		Control		16.9216306299

		Control		2.0610132559

		Control		8.3703897463

		Control		1.168165392

		Control		6.5398886827

		Control		12.0067327473

		Control		23.8463236918

		Control		25.8996212121

		Control		22.4692019282

		Control		21.8676122931

		Control		1.2075471698

		Control		37.5579598145

		Control		3.2213466058

		Control		0.0585823081

		Control		23.9685658153

		Control		3.8205242115

		Control		12.0148401826

		Control		7.8809679529

		Control		13.3147632312

		Control		14.0746306036

		Control		14.398491811

		Control		5.3703463484

		Control		21.0031847134

		Control		14.6785950961

		Control		1.1810129457

		Control		26.3888888889

		Control		27.0128507737

		Control		24.7785234899

		Control		3.6963577353

		Control		10.0136939404

		Control		34.5797379354

		Control		4.3597800471

		Control		3.0735930736

		Control		2.7460920997

		Control		0.1905972046

		Control		3.4202898551

		Control		15.696310514

		Control		4.0400385914

		Control		3.9357907253

		Control		14.4022971135

		Control		0.4963658926

		Control		8.3741910178

		Control		0.4307922832

		Control		9.4088259784

		Control		15.270718232

		Control		5.8655675333

		Control		19.4643330682

		Control		16.7880174745

		Control		30.0495178525

		Control		20.2175883953

		Control		39.6366819873

		Control		28.8646837034

		Control		28.8972701149

		Control		8.4819547816

		Control		1.1568591729

		Control		1.4776357827

		Control		0.5524861878

		Control		0.2921926134

		Control		18.2779456193

		Control		28.0397305628

		Control		34.4237405107

		Control		28.281897743

		Control		15.4426511317

		Control		58.0200222469

		Control		12.1663629542

		Control		26.3630391942

		Control		11.5579447948

		Control		23.2170542636

		Control		10.8873091101

		Control		6.110995635

		Control		0.5812205632

		Control		3.5841495993

		Control		28.0112834979

		Control		7.7419354839

		Control		12.6138371619

		Control		4.339869281

		Control		5.7454482996

		Control		0.7524621003

		Control		35.5059252507

		Control		25.2913249892

		Control		6.6999474514

		Control		17.07116413

		Control		13.5578828191

		Control		0.190771432

		Control		12.2544055094

		Control		2.44571999

		Control		12.028406569

		Control		15.6281920327

		Control		5.0087361677

		Control		6.2799616491

		Control		0.1249479384

		Control		2.6742301459

		Control		0.0677966102

		Control		18.2104159385

		Control		4.4648318043

		Control		10.7399103139

		Control		0.4034171808

		Control		23.3745639074

		Control		0.0298656048

		Control		0.562337128

		Control		6.7710843373

		Control		3.746223565

		Control		7.6059850374

		Control		0.0843475117

		Control		15.937132785

		Control		18.3133953626

		Control		19.5782711912

		Control		16.1484728119

		Control		6.3282336579

		Control		44.1046099291

		Control		53.9848891055

		Control		0.8666666667

		Control		4.7561790247

		Control		0.040480367

		Control		4.9542350719

		Control		3.7943085372

		Control		0.1606951553

		Control		0.0424909117

		Control		0.2087682672

		Control		0.0142653352

		Control		0.0754906895

		Control		8.2652727867

		Control		0.0288018433

		Control		7.2927072927

		Control		0.1222045705

		Control		0.8913130238

		Control		6.6113042359

		Control		0.0290416263

		Control		1.7543859649

		Control		0.4373078237

		Control		15.9077171066

		Control		0.5434782609

		Control		6.198707875

		Control		4.7577704463

		Control		3.943361754

		Control		0.1707779886

		Control		2.3618726276

		Control		3.2046332046

		Control		0.29342723

		Control		6.6425847883

		Control		0.616456714

		Control		0.1842105263

		Control		5.6912826208

		Control		18.2797222616

		Control		21.7789890981

		Control		50.3719912473

		Control		0.287599391

		Control		12.1176470588

		Control		1.0372931588

		Control		9.6486967784

		Control		0.8016032064

		Control		3.9159639846

		Control		7.8562134027

		Control		9.3773165308

		Control		0.6081281519

		Control		5.2920423363

		Control		14.7966339411

		Control		10.0656877898

		Control		14.6286359785

		Control		26.7917448405

		Control		38.4195039933

		Control		3.3990396765

		Control		4.3415600793

		Control		6.8603561387

		Control		28.3542976939

		Control		6.6943866944

		Control		21.5195071869

		Control		13.5774218154

		Control		3.1457187191

		Control		15.1342210949

		Control		7.2104018913

		Control		16.0753394656

		Control		15.6989247312

		Control		0.5307855626

		Control		1.1479591837

		Control		0.1794258373

		Control		8.2519001086

		Control		0.8823529412

		Control		9.5611285266

		Control		0.1331262481

		Control		12.7146510778

		Control		4.3599442564

		Control		4.6698872786

		Control		20.9316037736

		Control		2.7329459867

		Control		0.3197748785

		Control		0.4596588847

		Control		4.4436146378

		Control		4.4941870554

		Control		4.3110504775

		Control		11.4180478821

		Control		0.8938981733

		Control		13.1339401821

		Control		5.1822573562

		Control		1.822842495

		Control		16.1980293199

		Control		1.1935651271

		Control		2.2840343736

		Control		15.5315614618

		Control		2.4678922186

		Control		3.0111704711

		Control		5.98643468

		Control		14.7935003385

		Control		5.3802723348

		Control		2.5932953827

		Control		1.8203521337

		Control		2.0877458396

		Control		1.0853835022

		Control		1.3360441475

		Control		0.4918032787

		Control		1.4730498828

		Control		0.1134215501

		Control		2.4253179533

		Control		10.6093979442

		Control		0.7982120051

		Control		29.3758798686

		Control		25.1397949674

		Control		0.5748044068

		Control		0.8667883212

		Control		0.2380952381

		Control		10.3303176941

		Control		0.2469135802

		Control		1.8890200708

		Control		40.9189083055

		Control		10.1894186806

		Control		0.3919519206

		Control		15.6928543229

		Control		38.9592605272

		Control		4.3291024479

		Control		10.801022582

		Control		18.3402653991

		Control		7.4264986636

		Control		5.7764876633

		Control		32.665776591

		Control		1.4030915577

		Control		2.1675918583

		Control		20.8143074581

		Control		21.8651362984

		Control		3.5977105478

		Control		17.8505897772

		Control		1.8867924528

		Control		1.1387163561

		Control		0.4522328999

		Control		6.9974554707

		Control		54.7064305685

		Control		3.4550839092

		Control		0.6687785991

		Control		17.2949002217

		Control		1.3916500994

		Control		1.3473053892

		Control		26.573676681

		Control		27.2860431053

		Control		24.5047241695

		Control		5.0843593251

		Control		10.2988953866

		Control		3.9768238083

		Control		0.5064531939

		Control		3.4475724194

		Control		9.7922527591

		Control		2.886563133

		Control		28.1409364859

		Control		0.3912363067

		Control		7.8431372549

		Control		37.9476439791

		Control		3.3788349777

		Control		0.205371248

		Control		18.1164503683

		Control		11.7270478685

		Control		4.7606557377

		Control		6.0326030526

		Control		17.4426338543

		Control		2.0471116096

		Control		38.8416988417

		Control		12.1386360006

		Control		17.1001068757

		Control		0.2272448102

		Control		18.6784850927

		Control		1.1969947791

		Control		3.8533638825

		Control		0.1335707925

		Control		0.102438025

		Control		10.2582496413

		Control		0.5221160477

		Control		0.1989737145

		Control		13.3185840708

		Control		7.2470551525

		Control		5.7777777778

		Control		39.0457195459

		Control		0.0473074194

		Control		3.1429704541

		Control		12.2451753194

		Control		0.3006907761

		Control		11.8624356205

		Control		62.4645892351

		Control		4.6431838975

		Control		12.866927593

		Control		0.046339203

		Control		26.0018214936

		Control		13.9430764311

		Control		15.4777927322

		Control		3.8341968912

		Control		3.8377986966

		Control		9.801980198

		Control		0.4966300106

		Control		4.907306434

		Control		3.2057911065

		Control		8.6597388756

		Control		3.2646507894

		Control		1.618204804

		Control		5.4647361046

		Control		13.9188069594

		Control		14.1080196399

		Control		8.3368599238

		Control		16.8652612282

		Control		8.4271703596

		Control		1.5965166909

		Control		26.5253565769

		Control		31.4272573969

		Control		14.8647619048

		Control		23.6116474859

		Control		0.1867496665

		Control		64.0625

		Control		0.5013561272

		Control		78.8075727607

		Control		19.5397963033

		Control		18.5580638601

		Control		0.1784589544

		Control		40.9446693657

		Control		19.5901893822

		Control		9.2927114227

		Control		23.4695835732

		Control		23.1561155501

		Control		11.1316648531

		Control		73.8402678144

		Control		34.0576592083

		Control		2.4250388245

		Control		14.782216204

		Control		18.6229205176

		Control		22.57806245

		Control		8.8227185001

		Control		0.40302267

		Control		10.7382550336

		Control		8.9139344262

		Control		8.8167053364

		Control		0.1736714137

		Control		3.9436619718

		Control		20.0863930886

		Control		8.6217747011

		Control		20.9958506224

		Control		4.3639970245

		Control		12.1772505234

		Control		1.790096723

		Control		4.5799573561

		Control		3.903654485

		Control		0.3118576795

		Control		13.461146237

		Control		5.1832530765

		Control		20.62180244

		Control		10.2799304128

		Control		5.6317689531

		Control		1.7749244713

		Control		7.0265407108

		Control		38.6490419597

		Control		0.8803217728

		Control		18.7354050656

		Control		10.3790452351

		Control		8.7729101475

		Control		10.6713494529

		Control		10.3017070266

		Control		12.0064464142

		Control		14.785823005

		Control		1.3844335641

		Control		0.1793185894

		Control		27.7651436841

		Control		10.4888233849

		Control		2.6592022393

		Control		12.723104634

		Control		25.9442563167

		Control		22.7135069655

		Control		13.531239213

		Control		29.3665385258

		Control		12.9790454944

		Control		30.7030129125

		Control		27.8517600908

		Control		20.8301008534

		Control		3.4347048301

		Control		28.4281437126

		Control		0.121538328

		Control		0.3829270571

		Control		0.3861003861

		Control		5.8743633277

		Control		8.818011257

		Control		0.7745048248

		Control		16.5190203231

		Control		3.9288068556

		Control		2.0390541977

		Control		0.0833482169

		Control		37.4798322039

		Control		4.0792058732

		Control		7.9255875392

		Control		19.4310203337

		Control		27.9923556628

		Control		16.2337662338

		Control		24.3080268881

		Control		12.2764103348

		Control		14.7434409101

		Control		10.33381249

		Control		1.3927576602

		Control		38.7178051512

		Control		27.2097759674

		Control		8.8329695725

		Control		4.9316987741

		Control		12.5899280576

		Control		4.4236242884

		Control		0.1686419637

		Control		1.1017444287

		Control		11.5400581154

		Control		9.8003259984

		Control		48.1654957065

		Control		53.0137981118

		Control		10.2912621359

		Control		3.8323353293

		Control		17.6100628931

		Control		1.2623205948

		Control		12.9852871381

		Control		13.2371453471

		Control		24.8760703019

		Control		7.6416677424

		Control		5.003998629

		Control		4.6481910391

		Control		15.0715390565

		Control		8.4145191703

		Control		10.7366707367

		Control		45.7058414465

		Control		8.3455015163

		Control		0.34428346

		Control		19.3232985977

		Control		10.0154380548

		Control		21.7109076156

		Control		5.4831824538

		Control		7.1960862393

		Control		6.4828023459

		Control		19.5535714286

		Control		29.9252418646

		Control		1.7887478765

		Control		1.856884058

		Control		10.3777296872

		Control		21.8940754039

		Control		11.2115732369

		Control		10.1560062402

		Control		8.6617066226

		Control		4.1616243109

		Control		11.2093123518

		Control		11.0471706339

		Control		11.9846878681

		Control		15.6110507902

		Control		5.2830869095

		Control		3.443877551

		Control		7.1038251366

		Control		2.7813436029

		Control		8.1827658096

		Control		15.4769046191

		Control		31.001048218

		Control		10.1942719808

		Control		6.0111364212

		Control		1.3504683076

		Control		3.8609166855

		Control		14.6967895363

		Control		2.5574338968

		Control		5.4801808992

		Control		17.2661870504

		Control		20.5053852527

		Control		5.8523840627

		Control		1.8987341772

		Control		7.84184514

		Control		1.4095536413

		Control		7.5859344133

		Control		2.6922331978

		Control		9.6145374449

		Control		1.3580931264

		Control		43.5440484196

		Control		60.8748481166

		Control		5.2918090898

		Control		31.0706572046

		Control		5.2602839461

		Control		12.495878668

		Control		14.4870609982

		Control		0.2685765443

		Control		0.0540637953

		Control		28.615470852

		Control		2.6702854141

		Control		13.933026433

		Control		7.907379696

		Control		2.7674294838

		Control		11.333819242

		Control		10.7196277215

		Control		18.5436454093

		Control		7.59211016

		Control		18.8945136134

		Control		0.1245426948

		Control		13.8861748901

		Control		8.065761889

		Control		48.4836148992

		Control		6.6719528772

		Control		5.5659256745

		Control		2.4915540541

		Control		0.8536585366

		Control		7.8219454112

		Control		5.1900897053

		Control		0.0962772786

		Control		18.9938601703

		Control		5.8154859967

		Control		0.5466291204

		Control		2.1387491014

		Control		0.0787298255

		Control		13.5201978566

		Control		26.5137459943

		Control		8.3721581953

		Control		17.868266236

		Control		21.1502145923

		Control		1.9276682288

		Control		3.5392175157

		Control		24.1676775846

		Control		13.5759200082

		Control		4.7939299879

		Control		2.2253900372

		Control		11.4000934434

		Control		32.5464215732

		Control		14.1120986759

		Control		27.652185309

		Control		14.1748784947

		Control		17.0672953718

		Control		15.6569596117

		Control		6.1230977073

		Control		11.5544440169

		Control		5.3116414373

		Control		19.0098326721

		Control		11.1128380479

		Control		21.4108235864

		Control		38.6609071274

		Control		19.2457517078

		Control		6.9702662434

		Control		3.8608875307

		Control		4.1641593453

		Control		9.7175947961

		Control		19.3890593047

		Control		8.1409295352

		Control		3.6025998143

		Control		17.8884816172

		Control		20.7043108682

		Control		0.2433972035

		Control		5.6954189022

		Control		4.1216879293

		Control		19.7336365113

		Control		0.2062139126

		Control		27.2250781171

		Control		7.5172875307

		Control		0.2006593092

		Control		2.8997514499

		Control		7.564050427

		Control		4.1771094403

		Control		0.4129184486

		Control		9.0527119939

		Control		9.7178130511

		Control		4.870760496

		Control		12.7644733783

		Control		24.2766726944

		Control		13.2100083007

		Control		5.4634487583

		Control		0.7465507466

		Control		54.1329813562

		Control		9.260897031

		Control		10.0770767913

		Control		34.7064393939

		Control		12.4031007752

		Control		16.7298622029

		Control		1.3899863516

		Control		45.0723744995

		Control		10.8364643069

		Control		6.6528711847

		Control		6.149341142

		Control		0.1375811514

		Control		1.0422960725

		Control		48.1304470059

		Control		38.3421456592

		Control		8.1625529793

		Control		5.3977900552

		Control		7.7349179172

		Control		24.183915569

		Control		7.8281027104

		Control		14.244804451

		Control		1.078680203

		Control		31.4904978797

		Control		8.8692104409

		Control		10.9947356877

		Control		15.7625145518

		Control		5.7329037926

		Control		0.9250913231

		Control		8.9860384885

		Control		1.0145868206

		Control		10.7493634049

		Control		42.4049241592

		Control		11.8368491135

		Control		9.808130954

		Control		30.7566462168

		Control		16.4656412526

		Control		15.5684344236

		Control		1.3227676369

		Control		8.6793386385

		Control		4.1123646097

		Control		0.157987127

		Control		5.3880786924

		Control		15.7859918961

		Control		3.9348896589

		Control		0.0857439415

		Control		3.743956185

		Carbon Dioxide		1.7015842336

		Carbon Dioxide		2.4493836623

		Carbon Dioxide		0.6797583082

		Carbon Dioxide		0.3646933012

		Carbon Dioxide		0.1076087242

		Carbon Dioxide		14.8759528087

		Carbon Dioxide		0.0968389016

		Carbon Dioxide		11.189300028

		Carbon Dioxide		3.4852546917

		Carbon Dioxide		1.6134004727

		Carbon Dioxide		4.8789618168

		Carbon Dioxide		6.8489991698

		Carbon Dioxide		0.1978435058

		Carbon Dioxide		76.6269477544

		Carbon Dioxide		3.9531562411

		Carbon Dioxide		1.6459566717

		Carbon Dioxide		0.8900384162

		Carbon Dioxide		2.026405796

		Carbon Dioxide		6.8067250556

		Carbon Dioxide		3.2738737961

		Carbon Dioxide		18.091231178

		Carbon Dioxide		0.3843917566

		Carbon Dioxide		1.0729796474

		Carbon Dioxide		4.7752451292

		Carbon Dioxide		10.2643395747

		Carbon Dioxide		4.8639973664

		Carbon Dioxide		6.8584204484

		Carbon Dioxide		19.1855715453

		Carbon Dioxide		31.9766536965

		Carbon Dioxide		38.8180348482

		Carbon Dioxide		14.0875838244

		Carbon Dioxide		1.9488178881

		Carbon Dioxide		8.6863244025

		Carbon Dioxide		0.0413422449

		Carbon Dioxide		1.8491192474

		Carbon Dioxide		1.9124218052

		Carbon Dioxide		0.0762036716

		Carbon Dioxide		43.2672831352

		Carbon Dioxide		2.1022390442

		Carbon Dioxide		4.064792176

		Carbon Dioxide		7.5551446308

		Carbon Dioxide		16.1654135338

		Carbon Dioxide		10.3412518854

		Carbon Dioxide		5.4030874786

		Carbon Dioxide		8.1189164717

		Carbon Dioxide		4.0674815927

		Carbon Dioxide		0.1669902913

		Carbon Dioxide		6.4575886451

		Carbon Dioxide		0.6420021763

		Carbon Dioxide		29.4000794597

		Carbon Dioxide		15.0931480897

		Carbon Dioxide		11.1560643884

		Carbon Dioxide		5.0866996494

		Carbon Dioxide		14.1255974946

		Carbon Dioxide		4.7960456003

		Carbon Dioxide		1.1514517106

		Carbon Dioxide		5.285892918

		Carbon Dioxide		0.2269956703

		Carbon Dioxide		0.3561122368

		Carbon Dioxide		0.7463543461

		Carbon Dioxide		1.4972921313

		Carbon Dioxide		10.4773958787

		Carbon Dioxide		0.1519517946

		Carbon Dioxide		1.0885094224

		Carbon Dioxide		0.1409159537

		Carbon Dioxide		0.0250375563

		Carbon Dioxide		8.8016567825

		Carbon Dioxide		7.9550808858

		Carbon Dioxide		1.1574074074

		Carbon Dioxide		3.1650687305

		Carbon Dioxide		17.5832687839

		Carbon Dioxide		0.0332483653

		Carbon Dioxide		9.5103881462

		Carbon Dioxide		0.7558330595

		Carbon Dioxide		0.1185472572

		Carbon Dioxide		0.1941276389

		Carbon Dioxide		1.6700120434

		Carbon Dioxide		12.0589033659

		Carbon Dioxide		6.0610412926

		Carbon Dioxide		0.0963962628

		Carbon Dioxide		20.7468037611

		Carbon Dioxide		4.3075783757

		Carbon Dioxide		0.1499410946

		Carbon Dioxide		1.135986733

		Carbon Dioxide		0.5947323704

		Carbon Dioxide		0.2247890441

		Carbon Dioxide		3.2351793226

		Carbon Dioxide		4.4082172594

		Carbon Dioxide		1.8466595765

		Carbon Dioxide		0.2399409376

		Carbon Dioxide		0.6292567367

		Carbon Dioxide		0.0607754953

		Carbon Dioxide		0.0120312813

		Carbon Dioxide		0.2854084909

		Carbon Dioxide		0.1810428066

		Carbon Dioxide		0.9403345261

		Carbon Dioxide		0.0151929505

		Carbon Dioxide		0.353035571

		Carbon Dioxide		0.0647528599

		Carbon Dioxide		0.0666222518

		Carbon Dioxide		0.1328347929

		Carbon Dioxide		0.3544377549

		Carbon Dioxide		0.0577404247

		Carbon Dioxide		0.2502825771

		Carbon Dioxide		0.3736455349

		Carbon Dioxide		0.0515778122

		Carbon Dioxide		0.0745712155

		Carbon Dioxide		0.7129639708

		Carbon Dioxide		0.0325839036

		Carbon Dioxide		0.4635829814

		Carbon Dioxide		0.1932633904

		Carbon Dioxide		0.2140018343

		Carbon Dioxide		0.0185574663

		Carbon Dioxide		2.4696287002

		Carbon Dioxide		1.720232196

		Carbon Dioxide		1.2954610882

		Carbon Dioxide		0.4750593824

		Carbon Dioxide		4.4890829694

		Carbon Dioxide		0.57370223

		Carbon Dioxide		1.8990027583

		Carbon Dioxide		0.0640478224

		Carbon Dioxide		5.4747278802

		Carbon Dioxide		1.1573165947

		Carbon Dioxide		0.2645502646

		Carbon Dioxide		4.3675622623

		Carbon Dioxide		6.4653503678

		Carbon Dioxide		0.0963251939

		Carbon Dioxide		0.0721453401

		Carbon Dioxide		10.984081042

		Carbon Dioxide		0.5886200131

		Carbon Dioxide		4.145774734

		Carbon Dioxide		3.5484562607

		Carbon Dioxide		9.6555903444

		Carbon Dioxide		4.076118877

		Carbon Dioxide		5.1431030773

		Carbon Dioxide		0.4120638261

		Carbon Dioxide		0.7755433312

		Carbon Dioxide		0.0198229153

		Carbon Dioxide		2.7946354986

		Carbon Dioxide		0.2535832415

		Carbon Dioxide		0.1643172187

		Carbon Dioxide		3.4461538462

		Carbon Dioxide		7.6938489281

		Carbon Dioxide		2.6970160673

		Carbon Dioxide		2.924584323

		Carbon Dioxide		0.1003283473

		Carbon Dioxide		0.4709141274

		Carbon Dioxide		1.1779879622

		Carbon Dioxide		0.9496747177

		Carbon Dioxide		0.3151095006

		Carbon Dioxide		7.5006868761

		Carbon Dioxide		0.4445522147

		Carbon Dioxide		6.8795162955

		Carbon Dioxide		1.0775862069

		Carbon Dioxide		0.295320309

		Carbon Dioxide		1.9372813269

		Carbon Dioxide		0.646478394

		Carbon Dioxide		7.2377935404

		Carbon Dioxide		0.7305444479

		Carbon Dioxide		15.6396134262

		Carbon Dioxide		1.9779841761

		Carbon Dioxide		0.0713521227

		Carbon Dioxide		0.3010436179

		Carbon Dioxide		6.7448325879

		Carbon Dioxide		1.6203429923

		Carbon Dioxide		0.8697332818

		Carbon Dioxide		0.605815832

		Carbon Dioxide		0.0184286504

		Carbon Dioxide		0.0499001996

		Carbon Dioxide		12.0263942103

		Carbon Dioxide		0.5837173579

		Carbon Dioxide		2.2742644572

		Carbon Dioxide		0.4678928687

		Carbon Dioxide		0.2576950608

		Carbon Dioxide		1.1596851279

		Carbon Dioxide		2.1963101989

		Carbon Dioxide		1.1851053801

		Carbon Dioxide		0.3043253043

		Carbon Dioxide		0.0214546235

		Carbon Dioxide		5.3567040708

		Carbon Dioxide		0.8448844884

		Carbon Dioxide		0.2327699626

		Carbon Dioxide		2.2601071603

		Carbon Dioxide		1.3234856746

		Carbon Dioxide		0.0056135624

		Carbon Dioxide		0.0254517689

		Carbon Dioxide		0.034303356

		Carbon Dioxide		2.8610688521

		Carbon Dioxide		0.5864354921

		Carbon Dioxide		5.7590924258

		Carbon Dioxide		0.7264615033

		Carbon Dioxide		0.1444599605

		Carbon Dioxide		0.6060606061

		Carbon Dioxide		0.0351741119

		Carbon Dioxide		0.0514638609

		Carbon Dioxide		6.2128368991

		Carbon Dioxide		0.0416550958

		Carbon Dioxide		1.0518012096

		Carbon Dioxide		0.487053021

		Carbon Dioxide		0.091604858

		Carbon Dioxide		0.0092515496

		Carbon Dioxide		0.5776868456

		Carbon Dioxide		0.718980195

		Carbon Dioxide		1.2769501249

		Carbon Dioxide		2.0384579828

		Carbon Dioxide		0.0980392157

		Carbon Dioxide		0.0238663484

		Carbon Dioxide		0.5971031629

		Carbon Dioxide		0.1112037809

		Carbon Dioxide		0.0234539911

		Carbon Dioxide		0.0618843794

		Carbon Dioxide		0.5956704925

		Carbon Dioxide		4.5458979612

		Carbon Dioxide		1.1414735386

		Carbon Dioxide		0.0328596073

		Carbon Dioxide		0.2125062169

		Carbon Dioxide		0.4539225762

		Carbon Dioxide		13.0820399113

		Carbon Dioxide		3.7518888438

		Carbon Dioxide		0.6374130359

		Carbon Dioxide		17.6794395196

		Carbon Dioxide		16.8036657456

		Carbon Dioxide		11.9111111111

		Carbon Dioxide		5.5278574099

		Carbon Dioxide		0.03125

		Carbon Dioxide		0.1448251501

		Carbon Dioxide		0.1882175795

		Carbon Dioxide		17.5179683757

		Carbon Dioxide		1.3579618831

		Carbon Dioxide		1.4904127941

		Carbon Dioxide		0.0265992818

		Carbon Dioxide		0.0121748306

		Carbon Dioxide		0.5316662772

		Carbon Dioxide		30.3919535462

		Carbon Dioxide		3.3658868953

		Carbon Dioxide		0.1504685042

		Carbon Dioxide		0.8899157147

		Carbon Dioxide		0.1659567406

		Carbon Dioxide		0.5404570723

		Carbon Dioxide		4.7510684354

		Carbon Dioxide		0.7339346742

		Carbon Dioxide		0.1856853477

		Carbon Dioxide		7.9777605379

		Carbon Dioxide		0.1177451798

		Carbon Dioxide		2.344336084

		Carbon Dioxide		1.5922378405

		Carbon Dioxide		0.0344326268

		Carbon Dioxide		0.2981514609

		Carbon Dioxide		0.0322962644

		Carbon Dioxide		0.0710339384

		Carbon Dioxide		0.4546429337

		Carbon Dioxide		0.1636278635

		Carbon Dioxide		2.760336453

		Carbon Dioxide		0.0497718789

		Carbon Dioxide		1.6211941479

		Carbon Dioxide		0.5973451327

		Carbon Dioxide		0.1789976134

		Carbon Dioxide		0.5204865944

		Carbon Dioxide		2.3712237926

		Carbon Dioxide		12.8317443958

		Carbon Dioxide		16.0761298815

		Carbon Dioxide		0.1354358131

		Carbon Dioxide		16.7011952191

		Carbon Dioxide		6.0615253929

		Carbon Dioxide		7.1753505604

		Carbon Dioxide		2.8438175407

		Carbon Dioxide		0.3244621268

		Carbon Dioxide		37.7457183835

		Carbon Dioxide		21.2465153325

		Carbon Dioxide		0.1492280319

		Carbon Dioxide		1.7889087657

		Carbon Dioxide		0.5090012859

		Carbon Dioxide		0.0215602429

		Carbon Dioxide		0.388852884

		Carbon Dioxide		0.2281530217

		Carbon Dioxide		5.6019229485

		Carbon Dioxide		0.1237251296

		Carbon Dioxide		1.554984516

		Carbon Dioxide		0.0772333305

		Carbon Dioxide		0.6012571741

		Carbon Dioxide		6.4359673025

		Carbon Dioxide		1.8496621622

		Carbon Dioxide		1.0052957544

		Carbon Dioxide		2.6434831778

		Carbon Dioxide		0.491581664

		Carbon Dioxide		0.0243704305

		Carbon Dioxide		0.2552940791

		Carbon Dioxide		2.4868530987

		Carbon Dioxide		1.218530445

		Carbon Dioxide		1.0885341074

		Carbon Dioxide		0.1626842908

		Carbon Dioxide		0.1684876953

		Carbon Dioxide		0.1272534464

		Carbon Dioxide		0.0474702322

		Carbon Dioxide		0.0520863476

		Carbon Dioxide		0.2031526278

		Carbon Dioxide		0.020718232

		Carbon Dioxide		2.0653654108

		Carbon Dioxide		1.6703694561

		Carbon Dioxide		1.0826771654

		Carbon Dioxide		7.6823385413

		Carbon Dioxide		45.5373783392

		Carbon Dioxide		12.1321268558

		Carbon Dioxide		39.4136807818

		Carbon Dioxide		7.3688059974

		Carbon Dioxide		0.0325309044

		Carbon Dioxide		0.2371541502

		Carbon Dioxide		1.7015070491

		Carbon Dioxide		11.6163126932

		Carbon Dioxide		2.0326244769

		Carbon Dioxide		13.5776650808

		Carbon Dioxide		19.0741428395

		Carbon Dioxide		9.8709553159

		Carbon Dioxide		28.8582183187

		Carbon Dioxide		14.1804979253

		Carbon Dioxide		1.9229494065

		Carbon Dioxide		1.0181525889

		Carbon Dioxide		0.0399201597

		Carbon Dioxide		2.8368794326

		Carbon Dioxide		9.3688362919

		Carbon Dioxide		14.1127676269

		Carbon Dioxide		7.3426573427

		Carbon Dioxide		0.5556742894

		Carbon Dioxide		15.2881601157

		Carbon Dioxide		3.7169194172

		Carbon Dioxide		2.8595759939

		Carbon Dioxide		4.1448985864

		Carbon Dioxide		0.6198056064

		Carbon Dioxide		10.9943411479

		Carbon Dioxide		3.2076772175

		Carbon Dioxide		8.6510535747

		Carbon Dioxide		4.5119924009

		Carbon Dioxide		3.5577193147

		Carbon Dioxide		9.3612210288

		Carbon Dioxide		2.9332434255

		Carbon Dioxide		2.207844723

		Carbon Dioxide		0.2236659921

		Carbon Dioxide		37.3826113299

		Carbon Dioxide		14.7498321021

		Carbon Dioxide		4.8493636217

		Carbon Dioxide		8.7528280543

		Carbon Dioxide		11.0257985258

		Carbon Dioxide		3.068001586

		Carbon Dioxide		0.2827254736

		Carbon Dioxide		14.012950357

		Carbon Dioxide		7.1208652404

		Carbon Dioxide		11.7094376665

		Carbon Dioxide		2.5016174251

		Carbon Dioxide		18.3701096521

		Carbon Dioxide		2.0285578798

		Carbon Dioxide		19.3067528736

		Carbon Dioxide		38.041385948

		Carbon Dioxide		6.5693430657

		Carbon Dioxide		8.2491417361

		Carbon Dioxide		22.9350706714

		Carbon Dioxide		18.52055656

		Carbon Dioxide		23.4651967142

		Carbon Dioxide		7.3328132757

		Carbon Dioxide		6.0998856271

		Carbon Dioxide		0.2318264613

		Carbon Dioxide		11.91302759

		Carbon Dioxide		3.081232493

		Carbon Dioxide		3.0920184697

		Carbon Dioxide		6.1581854507

		Carbon Dioxide		7.8539269635

		Carbon Dioxide		17.5648160717

		Carbon Dioxide		4.5034324943

		Carbon Dioxide		9.0891205981

		Carbon Dioxide		4.679144385

		Carbon Dioxide		11.8950311895

		Carbon Dioxide		4.5049464476

		Carbon Dioxide		14.5942900075

		Carbon Dioxide		14.5414364641

		Carbon Dioxide		3.2546786005

		Carbon Dioxide		1.308232291

		Carbon Dioxide		0.0795544948

		Carbon Dioxide		37.4741735537

		Carbon Dioxide		1.1962953435

		Carbon Dioxide		6.6246382803

		Carbon Dioxide		0.5350318471

		Carbon Dioxide		4.5647969052

		Carbon Dioxide		9.1934624267

		Carbon Dioxide		15.3174535899

		Carbon Dioxide		25.0349295059

		Carbon Dioxide		4.6216662323

		Carbon Dioxide		36.6942790577

		Carbon Dioxide		5.0354139

		Carbon Dioxide		2.0387169176

		Carbon Dioxide		6.16429895

		Carbon Dioxide		4.927622447

		Carbon Dioxide		14.309484193

		Carbon Dioxide		1.0838514535

		Carbon Dioxide		3.6088963491

		Carbon Dioxide		15.2561888313

		Carbon Dioxide		3.3232965317

		Carbon Dioxide		6.2370267866

		Carbon Dioxide		7.1295993012

		Carbon Dioxide		25.3479709861

		Carbon Dioxide		0.8951822917

		Carbon Dioxide		0.0541565123

		Carbon Dioxide		0.9772310134

		Carbon Dioxide		0.5325749741

		Carbon Dioxide		0.8942483572

		Carbon Dioxide		1.8408382894

		Carbon Dioxide		7.3368657215

		Carbon Dioxide		2.4929915899

		Carbon Dioxide		0.3547019638

		Carbon Dioxide		0.0714766229

		Carbon Dioxide		8.6348920126

		Carbon Dioxide		6.7937471143

		Carbon Dioxide		0.7710557533

		Carbon Dioxide		0.2964719834

		Carbon Dioxide		11.0625704622

		Carbon Dioxide		2.4874253379

		Carbon Dioxide		2.4148671823

		Carbon Dioxide		14.777629618

		Carbon Dioxide		3.4645669291

		Carbon Dioxide		7.0049705236

		Carbon Dioxide		20.3442879499

		Carbon Dioxide		0.0368731563

		Carbon Dioxide		1.5069808673

		Carbon Dioxide		0.1778813715

		Carbon Dioxide		0.5314865518

		Carbon Dioxide		0.3835527385

		Carbon Dioxide		0.0135912653

		Carbon Dioxide		3.4917762282

		Carbon Dioxide		2.5452912113

		Carbon Dioxide		4.8307917276

		Carbon Dioxide		15.7187675971

		Carbon Dioxide		1.2259646406

		Carbon Dioxide		0.3372215158

		Carbon Dioxide		0.04810519

		Carbon Dioxide		1.5614288979

		Carbon Dioxide		0.6694293911

		Carbon Dioxide		0.1692683844

		Carbon Dioxide		0.1095360825

		Carbon Dioxide		2.7621393385

		Carbon Dioxide		1.4642032333

		Carbon Dioxide		0.9957090989

		Carbon Dioxide		1.4311704063

		Carbon Dioxide		0.0545091151

		Carbon Dioxide		3.1988146082

		Carbon Dioxide		0.0998502247

		Carbon Dioxide		0.0217029588

		Carbon Dioxide		0.318105505

		Carbon Dioxide		0.0211401593

		Carbon Dioxide		0.1902784985

		Carbon Dioxide		0.0997539403

		Carbon Dioxide		9.6590340966

		Carbon Dioxide		5.0742749352

		Carbon Dioxide		1.3469799014

		Carbon Dioxide		15.1790110431

		Carbon Dioxide		0.1646768217

		Carbon Dioxide		24.7524752475

		Carbon Dioxide		2.2564469914

		Carbon Dioxide		1.1657662781

		Carbon Dioxide		3.9797150447

		Carbon Dioxide		11.8338046552

		Carbon Dioxide		7.3404690881

		Carbon Dioxide		13.8696066422

		Carbon Dioxide		4.6988616418

		Carbon Dioxide		8.986573315

		Carbon Dioxide		4.7204477359

		Carbon Dioxide		0.9014533636

		Carbon Dioxide		2.3783517142

		Carbon Dioxide		0.9665592712

		Carbon Dioxide		3.3033033033

		Carbon Dioxide		3.5799050633

		Carbon Dioxide		8.7921335873

		Carbon Dioxide		13.7989203779

		Carbon Dioxide		2.1734433738

		Carbon Dioxide		5.4451878538

		Carbon Dioxide		12.3708643913

		Carbon Dioxide		11.0709732257

		Carbon Dioxide		9.2713890202

		Carbon Dioxide		0.8258024307

		Carbon Dioxide		0.1465257963

		Carbon Dioxide		7.9925419515

		Carbon Dioxide		3.9336378937

		Carbon Dioxide		12.8614157527

		Carbon Dioxide		0.4373848987

		Carbon Dioxide		1.5197951215

		Carbon Dioxide		4.8101110498

		Carbon Dioxide		5.6351341525

		Carbon Dioxide		0.5782312925

		Carbon Dioxide		2.2596405514

		Carbon Dioxide		0.1495474223

		Carbon Dioxide		0.0904675745

		Carbon Dioxide		6.4466762315

		Carbon Dioxide		19.2107328909

		Carbon Dioxide		11.2311901505

		Carbon Dioxide		0.1367989056

		Carbon Dioxide		0.2497398543

		Carbon Dioxide		0.0346780719

		Carbon Dioxide		0.2615219721

		Carbon Dioxide		0.4331553051

		Carbon Dioxide		0.0406531608

		Carbon Dioxide		1.7594686263

		Carbon Dioxide		0.1357220413

		Carbon Dioxide		12.6556320492

		Carbon Dioxide		5.4736842105

		Carbon Dioxide		2.9335370512

		Carbon Dioxide		8.8586030664

		Carbon Dioxide		2.9306458029

		Carbon Dioxide		0.0570613409

		Carbon Dioxide		0.1140250855

		Carbon Dioxide		5.941591138

		Carbon Dioxide		1.8525147664

		Carbon Dioxide		3.6550613307

		Carbon Dioxide		16.5640958492

		Carbon Dioxide		0.0202963264

		Carbon Dioxide		1.0059729645

		Carbon Dioxide		0.2527216174

		Carbon Dioxide		0.1735015773

		Carbon Dioxide		0.0701098387

		Carbon Dioxide		0.3307773267

		Carbon Dioxide		0.1648222275

		Carbon Dioxide		1.3890457369

		Carbon Dioxide		3.3502538071

		Carbon Dioxide		0.7311827957

		Carbon Dioxide		3.6942675159

		Carbon Dioxide		1.3828238719

		Carbon Dioxide		2.0011305822

		Carbon Dioxide		1.0183036865

		Carbon Dioxide		1.1541929666

		Carbon Dioxide		1.179138322

		Carbon Dioxide		0.2590114397

		Carbon Dioxide		1.2775017743

		Carbon Dioxide		10.1055324592

		Carbon Dioxide		11.3108120824

		Carbon Dioxide		1.1225864392

		Carbon Dioxide		3.4534740304

		Carbon Dioxide		3.2385466035

		Carbon Dioxide		14.2136498516

		Carbon Dioxide		10.3481098722

		Carbon Dioxide		1.9599378346

		Carbon Dioxide		1.6960651289

		Carbon Dioxide		16.4875607243

		Carbon Dioxide		16.651119403

		Carbon Dioxide		6.7505586264

		Carbon Dioxide		9.6978557505

		Carbon Dioxide		41.6440831075

		Carbon Dioxide		0.7729468599

		Carbon Dioxide		0.3154574132

		Carbon Dioxide		0.0821917808

		Carbon Dioxide		23.0769230769

		Carbon Dioxide		23.43995172

		Carbon Dioxide		5.0656957416

		Carbon Dioxide		19.5659045411

		Carbon Dioxide		1.5159248673

		Carbon Dioxide		0.9080382717

		Carbon Dioxide		8.6781139275

		Carbon Dioxide		0.0114863313

		Carbon Dioxide		1.7894885163

		Carbon Dioxide		5.4938411547

		Carbon Dioxide		0.6821503979

		Carbon Dioxide		1.1675286005

		Carbon Dioxide		3.1701263538

		Carbon Dioxide		0.3978026141

		Carbon Dioxide		1.0280242219

		Carbon Dioxide		6.3098802395

		Carbon Dioxide		1.092686141

		Carbon Dioxide		0.8652527171

		Carbon Dioxide		1.2414748508

		Carbon Dioxide		1.2629594722

		Carbon Dioxide		4.1141806779

		Carbon Dioxide		2.2811435343

		Carbon Dioxide		1.0612714345

		Carbon Dioxide		5.6347589952

		Carbon Dioxide		0.8506555804

		Carbon Dioxide		1.7258826175

		Carbon Dioxide		7.883847032

		Carbon Dioxide		4.0704774089

		Carbon Dioxide		0.4436450839

		Carbon Dioxide		7.0653589098

		Carbon Dioxide		1.570620164

		Carbon Dioxide		0.7033905003

		Carbon Dioxide		6.0826936722

		Carbon Dioxide		8.0995740931

		Carbon Dioxide		0.27696036

		Carbon Dioxide		1.0281719103

		Carbon Dioxide		3.2904555469

		Carbon Dioxide		4.0575736806

		Carbon Dioxide		0.6044455999

		Carbon Dioxide		0.1596244131

		Carbon Dioxide		1.0448237358

		Carbon Dioxide		4.0757665094

		Carbon Dioxide		4.5046020574

		Carbon Dioxide		2.1274653031

		Carbon Dioxide		0.1390736486

		Carbon Dioxide		4.4415835211

		Carbon Dioxide		1.0371591455

		Carbon Dioxide		2.8686173264

		Carbon Dioxide		3.8043721221

		Carbon Dioxide		7.9681482253

		Carbon Dioxide		0.6005173688

		Carbon Dioxide		0.0738067902

		Carbon Dioxide		1.3338682178

		Carbon Dioxide		15.2790958502

		Carbon Dioxide		0.24990004

		Carbon Dioxide		0.0674593136

		Carbon Dioxide		2.4759519608

		Carbon Dioxide		0.2028896403

		Carbon Dioxide		0.5308783012

		Carbon Dioxide		0.0192

		Carbon Dioxide		0.1960784314

		Carbon Dioxide		0.027164071

		Carbon Dioxide		1.0371053238

		Carbon Dioxide		0.0883960141

		Carbon Dioxide		0.0297147385

		Carbon Dioxide		0.197486535

		Carbon Dioxide		1.4946619217

		Carbon Dioxide		0.2901771933

		Carbon Dioxide		2.714797136

		Carbon Dioxide		1.329394387

		Carbon Dioxide		6.1074993132

		Carbon Dioxide		0.1341561578

		Carbon Dioxide		0.1186614983

		Carbon Dioxide		0.0190633539

		Carbon Dioxide		0.228050171

		Carbon Dioxide		0.867935009

		Carbon Dioxide		0.3421600714

		Carbon Dioxide		0.1185168463

		Carbon Dioxide		0.5533333333

		Carbon Dioxide		5.8074298711

		Carbon Dioxide		0.0937811383

		Carbon Dioxide		1.1488940244

		Carbon Dioxide		0.2464859103

		Carbon Dioxide		0.0679117148

		Carbon Dioxide		0.5281690141

		Carbon Dioxide		0.1646040358

		Carbon Dioxide		0.10348396

		Carbon Dioxide		0.0225848343

		Carbon Dioxide		0.0385356455

		Carbon Dioxide		0.1134027925

		Carbon Dioxide		0.1183800623

		Carbon Dioxide		4.6015037594

		Carbon Dioxide		0.0383631714

		Carbon Dioxide		0.0508776393

		Carbon Dioxide		0.0266453504

		Carbon Dioxide		1.3517026254

		Carbon Dioxide		0.8139314783

		Carbon Dioxide		0.0142328494

		Carbon Dioxide		0.0610707742

		Carbon Dioxide		0.1013660279

		Carbon Dioxide		1.7510687274

		Carbon Dioxide		0.0218950134

		Carbon Dioxide		0.0646168758

		Carbon Dioxide		0.2339352292

		Carbon Dioxide		0.6222000996

		Carbon Dioxide		0.1111214001

		Carbon Dioxide		0.0998770744

		Carbon Dioxide		0.3276209677

		Carbon Dioxide		0.0252674135

		Carbon Dioxide		0.0374929701

		Carbon Dioxide		0.3555727954

		Carbon Dioxide		1.2494735364

		Carbon Dioxide		34.9682107175

		Carbon Dioxide		14.0638734251

		Carbon Dioxide		2.4961890244

		Carbon Dioxide		5.241991402

		Carbon Dioxide		3.5206840186

		Carbon Dioxide		6.8997814549

		Carbon Dioxide		0.8998875141

		Carbon Dioxide		0.873471425

		Carbon Dioxide		0.3437902879

		Carbon Dioxide		5.4502152606

		Carbon Dioxide		0.0576479631

		Carbon Dioxide		1.3596633215

		Carbon Dioxide		0.6879168198

		Carbon Dioxide		0.404052234

		Carbon Dioxide		15.8486707566

		Carbon Dioxide		1.7804308331

		Carbon Dioxide		0.2122516361

		Carbon Dioxide		0.3036297557

		Carbon Dioxide		0.022296544

		Carbon Dioxide		2.1238341387

		Carbon Dioxide		0.6843516297

		Carbon Dioxide		0.6082231774

		Carbon Dioxide		0.3431423521

		Carbon Dioxide		0.0156953019

		Carbon Dioxide		0.0958527701

		Carbon Dioxide		0.0867992767

		Carbon Dioxide		1.0469591994

		Carbon Dioxide		0.0521829883

		Carbon Dioxide		1.5680901271

		Carbon Dioxide		5.2685705245

		Carbon Dioxide		0.0482392668

		Carbon Dioxide		0.1201261324

		Carbon Dioxide		0.242658347

		Carbon Dioxide		0.1933562783

		Carbon Dioxide		0.0153382075

		Carbon Dioxide		0.0536624631

		Carbon Dioxide		1.3268802001

		Carbon Dioxide		0.2668263995

		Carbon Dioxide		0.2036659878

		Carbon Dioxide		0.6766266104

		Carbon Dioxide		0.1361964861

		Carbon Dioxide		0.873969964

		Combined		13.6544410075

		Combined		3.5359401213

		Combined		25.8957654723

		Combined		0.8788037775

		Combined		8.1200631912

		Combined		4.7088161948

		Combined		10.2400873045

		Combined		5.2265372168

		Combined		1.7547242576

		Combined		0.6293402778

		Combined		3.885607709

		Combined		5.273592387

		Combined		4.7138047138

		Combined		0.9737510584

		Combined		6.1138708445

		Combined		0.5748397082

		Combined		0.6743825754

		Combined		8.5393040613

		Combined		9.786792107

		Combined		6.9755305578

		Combined		6.8655684829

		Combined		0.8042499816

		Combined		22.7014376463

		Combined		16.9719519176

		Combined		7.807686071

		Combined		0.9838998211

		Combined		5.3781648121

		Combined		3.3882289417

		Combined		0.0717102904

		Combined		5.6424104605

		Combined		0.3628447025

		Combined		0.6788701661

		Combined		22.1745908028

		Combined		5.7490700034

		Combined		2.4853064652

		Combined		11.1081298632

		Combined		0.3844041735

		Combined		0.2779493515

		Combined		3.408718453

		Combined		0.339985218

		Combined		2.22694858

		Combined		0.244059088

		Combined		3.2528124182

		Combined		0.26450653

		Combined		8.1707437853

		Combined		5.4547096541

		Combined		4.9248822118

		Combined		4.6380933035

		Combined		2.7742848161

		Combined		0.7891984406

		Combined		25.1819505095

		Combined		0.2710339657

		Combined		2.4995118141

		Combined		0.597382061

		Combined		3.956071384

		Combined		8.3150384193

		Combined		5.9557244342

		Combined		0.0117178345

		Combined		1.2108528291

		Combined		0.055152128

		Combined		21.9021065675

		Combined		0.0451501242

		Combined		0.4960077426

		Combined		5.9702698336

		Combined		0.0898472597

		Combined		7.9293836026

		Combined		19.5515865476

		Combined		0.0474672815

		Combined		8.5862466385

		Combined		0.6491433436

		Combined		0.0438981563

		Combined		19.9404207783

		Combined		2.61143629

		Combined		0.0311980033

		Combined		3.798693443

		Combined		5.1516089109

		Combined		0.2479851209

		Combined		0.1242579042

		Combined		0.3448275862

		Combined		4.7682119205

		Combined		6.6120906801

		Combined		2.0700037636

		Combined		1.8996590356

		Combined		5.8774489371

		Combined		13.1772177019

		Combined		0.1840773125

		Combined		5.8127018299

		Combined		1.302051345

		Combined		6.4912880082

		Combined		0.8338544924

		Combined		17.7771783113

		Combined		12.8725843433

		Combined		3.6505007907

		Combined		3.0945945946

		Combined		19.7047028801

		Combined		1.01842871

		Combined		9.6370023419

		Combined		11.5069939298

		Combined		7.3601662887

		Combined		0.9808917197

		Combined		34.1750841751

		Combined		7.1499013807

		Combined		6.166545278

		Combined		15.3669724771

		Combined		14.9443016281

		Combined		1.4684287812

		Combined		0.3954913981

		Combined		9.8938826467

		Combined		9.6332518337

		Combined		8.0282594733

		Combined		17.0428893905

		Combined		1.0452961672

		Combined		3.686482896

		Combined		11.2974683544

		Combined		2.4674434544

		Combined		15.0146274307

		Combined		22.2185393879

		Combined		1.0582010582

		Combined		32.2974261201

		Combined		16.7565236144

		Combined		69.3982712766

		Combined		64.5197378936

		Combined		60.3352563405

		Combined		47.5112107623

		Combined		7.0431573881

		Combined		74.4612068966

		Combined		80.8597285068

		Combined		8.1742354032

		Combined		47.3255813953

		Combined		21.7881594845

		Combined		1.1246786632

		Combined		14.3388045835

		Combined		9.3617021277

		Combined		1.4909919238

		Combined		22.3465376474

		Combined		14.1765422527

		Combined		1.2434654621

		Combined		22.056384743

		Combined		6.3703214079

		Combined		0.1663782777

		Combined		17.6815642458

		Combined		15.8424908425

		Combined		3.0626196336

		Combined		0.4072766766

		Combined		16.4467205042

		Combined		15.0099224247

		Combined		0.2786709539

		Combined		26.7699787299

		Combined		12.6658459855

		Combined		7.2784810127

		Combined		1.0387157696

		Combined		12.5

		Combined		6.7838110327

		Combined		2.2144522145

		Combined		0.7218975593

		Combined		0.1710376283

		Combined		2.8708133971

		Combined		17.4825174825

		Combined		5.3977272727

		Combined		10.9119251754

		Combined		22.7969348659

		Combined		0.6191950464

		Combined		0.2938706969

		Combined		0.1546391753

		Combined		1.7843487127

		Combined		0.9143553795

		Combined		6.950855281

		Combined		12.9891756869

		Combined		4.9499116087

		Combined		1.3800635425

		Combined		25.4895104895

		Combined		37.187666135

		Combined		24.7235238988

		Combined		27.5794621027

		Combined		28.3294392523

		Combined		6.0410123776

		Combined		0.2750190985

		Combined		3.4844668346

		Combined		0.4203039121

		Combined		11.29342392

		Combined		4.7566736241

		Combined		5.1686184732

		Combined		30.5047748977

		Combined		44.5344129555

		Combined		12.1058558559

		Combined		45.542380325

		Combined		0.0238530651

		Combined		0.0474833808

		Combined		0.1863354037

		Combined		0.1392272885

		Combined		23.5163204748

		Combined		0.1991116557

		Combined		6.5192083818

		Combined		0.0292056075

		Combined		2.005512784

		Combined		12.3106060606

		Combined		11.6434461189

		Combined		25.5631733595

		Combined		10.0402955003

		Combined		17.4131857071

		Combined		24.1321676524

		Combined		33.7548638132

		Combined		0.6321720607

		Combined		12.7509375689

		Combined		5.3961116254

		Combined		5.7233368532

		Combined		0.6966292135

		Combined		5.1269990593

		Combined		6.4205457464

		Combined		0.1424501425

		Combined		2.6039783002

		Combined		0.2162941601

		Combined		2.087147565

		Combined		1.5715948778

		Combined		0.9848982272

		Combined		0.4285714286

		Combined		9.6534653465

		Combined		17.229254571

		Combined		10.6148119625

		Combined		24.2970946579

		Combined		35.5632957002

		Combined		15.9544159544

		Combined		10.7165655921

		Combined		12.3974823574

		Combined		34.2793682132

		Combined		1.7468422467

		Combined		0.010459157

		Combined		0.2950876584

		Combined		3.7246049661

		Combined		1.6135084428

		Combined		6.2964158863

		Combined		0.4902962206

		Combined		7.064201122

		Combined		5.2827073875

		Combined		6.2732589048

		Combined		2.0635351616

		Combined		1.523007129

		Combined		16.0861939364

		Combined		7.8072797609

		Combined		0.4923742044

		Combined		0.3807875379

		Combined		5.579446466

		Combined		2.9286996247

		Combined		4.262295082

		Combined		8.6614173228

		Combined		7.1535022355

		Combined		17.4180327869

		Combined		0.8026880717

		Combined		2.2575679836

		Combined		0.8324084351

		Combined		0.8597528211

		Combined		2.3547880691

		Combined		0.1967213115

		Combined		22.2692924204

		Combined		7.1304580051

		Combined		9.0723924298

		Combined		37.0386643234

		Combined		40.1140684411

		Combined		10.3182540149

		Combined		64.3308270677

		Combined		51.8010719182

		Combined		15.9289090062

		Combined		18.0066200809

		Combined		32.1035856574

		Combined		38.0169003955

		Combined		21.7817235573

		Combined		22.4414914716

		Combined		42.1916990146

		Combined		17.5038402458

		Combined		38.5447702682

		Combined		49.7497982244

		Combined		15.0926527958

		Combined		14.2266285506

		Combined		31.512605042

		Combined		34.2764753436

		Combined		5.485978764

		Combined		32.9541350668

		Combined		20.8451848842

		Combined		46.5705548274

		Combined		6.2992125984

		Combined		0.1546258912

		Combined		6.1535989717

		Combined		1.3188960352

		Combined		8.2908090132

		Combined		0.9877493426

		Combined		34.4105878732

		Combined		9.459944058

		Combined		16.9406449994

		Combined		5.1209606216

		Combined		5.16580194

		Combined		10.18735363

		Combined		1.3379073756

		Combined		2.0645844362

		Combined		6.5723495702

		Combined		12.1891058582

		Combined		0.8313180169

		Combined		0.6101409636

		Combined		3.5356026969

		Combined		15.0125523013

		Combined		6.330357874

		Combined		46.1808604039

		Combined		15.6303092083

		Combined		31.9991661455

		Combined		5.2031569716

		Combined		23.442808607

		Combined		20.1657458564

		Combined		0.0611122428

		Combined		2.4104566288

		Combined		0.5017163982

		Combined		5.7607655502

		Combined		2.1317829457

		Combined		1.1800923551

		Combined		17.7960526316

		Combined		0.7225887527

		Combined		29.8352553542

		Combined		7.2740631888

		Combined		9.5796676442

		Combined		3.0420086915

		Combined		4.8173636845

		Combined		17.3643410853

		Combined		0.236294896

		Combined		0.2525252525

		Combined		21.5517241379

		Combined		2.7870680045

		Combined		9.7917699554

		Combined		1.0018401145

		Combined		1.872112813

		Combined		11.3823619164

		Combined		9.8765432099

		Combined		9.2911218169

		Combined		12.4630832841

		Combined		5.423553719

		Combined		0.6186087615

		Combined		7.0648815654

		Combined		0.1964636542

		Combined		13.0328536519

		Combined		9.863142992

		Combined		0.0676895307

		Combined		2.5099828865

		Combined		0.2558551466

		Combined		0.2434669696

		Combined		4.0238779571

		Combined		1.9478699552

		Combined		0.4501432274

		Combined		7.6033057851

		Combined		7.8829501344

		Combined		8.0070391553

		Combined		5.4164239953

		Combined		3.1428571429

		Combined		12.1144139091

		Combined		1.0700585504

		Combined		0.5847953216

		Combined		1.5023721666

		Combined		0.1080691643

		Combined		64.5671206226

		Combined		0.5084745763

		Combined		1.0939668544

		Combined		2.4562899787

		Combined		30.6174957118

		Combined		7.9089275015

		Combined		0.1302996893

		Combined		10.3194103194

		Combined		0.8207705193

		Combined		17.7585496498

		Combined		0.1590668081

		Combined		5.3611317945

		Combined		0.5194805195

		Combined		4.7884552312

		Combined		10.6826801517

		Combined		0.1404823226

		Combined		0.6250813908

		Combined		11.2463687924

		Combined		11.3052158722

		Combined		28.4036305392

		Combined		13.4905660377

		Combined		0.6063015605

		Combined		2.1608916521

		Combined		4.0116032263

		Combined		13.9889403677

		Combined		6.6938465914

		Combined		3.0337721809

		Combined		32.9536527887

		Combined		40.6992084433

		Combined		1.1412443245

		Combined		5.543202033

		Combined		4.7902844934

		Combined		7.0726379028

		Combined		4.5075597004

		Combined		1.9037356322

		Combined		16.8314113125

		Combined		3.2029868343

		Combined		38.0069160641

		Combined		1.7662337662

		Combined		3.0859435272

		Combined		8.950617284

		Combined		5.2492280547

		Combined		1.1375387797

		Combined		7.7242014742

		Combined		1.6834532374

		Combined		0.1415285079

		Combined		23.3167082294

		Combined		30.8006535948

		Combined		27.3298899618

		Combined		48.937756243

		Combined		33.9820359281

		Combined		32.0928876798

		Combined		14.2412382138

		Combined		42.415206858

		Combined		12.1775356513

		Combined		17.7474703036

		Combined		34.6961531314

		Combined		20.7446808511

		Combined		13.2388159785

		Combined		39.6562766866

		Combined		16.9802661771

		Combined		15.9430798514

		Combined		18.8420780563

		Combined		53.3225936367

		Combined		26.1504633265

		Combined		34.9838783971

		Combined		22.5497489306

		Combined		32.0867419816

		Combined		13.7879911045

		Combined		37.896307348

		Combined		28.9225537177

		Combined		40.7651380796

		Combined		13.7465690759

		Combined		20.4234603199

		Combined		27.3697498279

		Combined		25.2016129032

		Combined		33.5828690808

		Combined		10.8737011562

		Combined		8.3701717516

		Combined		17.4797724906

		Combined		42.8114285714

		Combined		16.8415937804

		Combined		3.0894571267

		Combined		8.6680244399

		Combined		10.2452277114

		Combined		28.9801324503

		Combined		39.4985171205

		Combined		82.8464106845

		Combined		10.1863287333

		Combined		5.0753672963

		Combined		5.617168371

		Combined		32.9849369812

		Combined		26.9631836561

		Combined		57.5221238938

		Combined		10.9845227859

		Combined		71.7383447777

		Combined		66.2081339713

		Combined		20.0859291085

		Combined		12.7514792899

		Combined		20.6446235065

		Combined		11.7953431373

		Combined		9.2167721519

		Combined		8.9038601602

		Combined		6.7570621469

		Combined		9.8776223776

		Combined		1.6587677725

		Combined		2.9835390947

		Combined		3.2698877501

		Combined		2.5141097999

		Combined		4.2697851509

		Combined		0.1047486034

		Combined		0.7409070498

		Combined		1.5176600442

		Combined		29.4440631434

		Combined		21.8798955614

		Combined		0.217430694

		Combined		0.0786782061

		Combined		10.759711241

		Combined		3.3388479471

		Combined		2.9833487512

		Combined		0.1506024096

		Combined		8.0302589468

		Combined		4.9555273189

		Combined		0.9696590554

		Combined		1.5636918383

		Combined		2.7306826707

		Combined		1.3999243284

		Combined		17.094017094

		Combined		5.2987012987

		Combined		3.2587682961

		Combined		7.6608187135

		Combined		1.4731072285

		Combined		0.496195832

		Combined		45.5555555556

		Combined		31.6848126961

		Combined		0.2388263391

		Combined		19.58814666

		Combined		69.0705942103

		Combined		38.1630012937

		Combined		0.9015025042

		Combined		16.6331860185

		Combined		44.2097596504

		Combined		0.2266364485

		Combined		12.5849335303

		Combined		30.5854800937

		Combined		8.9897884756

		Combined		1.1937059143

		Combined		9.3836638942

		Combined		6.4220183486

		Combined		7.0849107626

		Combined		0.8215780499

		Combined		4.748842791

		Combined		8.7128712871

		Combined		0.4671987541

		Combined		1.5716137395

		Combined		3.3979135618

		Combined		0.2814103625

		Combined		0.4610844707

		Combined		0.8872996954

		Combined		0.0375375375

		Combined		2.8242489656

		Combined		6.8018588931

		Combined		0.261627907

		Combined		0.775922878

		Combined		3.399596658

		Combined		1.7337643256

		Combined		1.6087331227

		Combined		2.9830133959

		Combined		6.4476131432

		Combined		0.2756471716

		Combined		3.2388222465

		Combined		9.1481987186

		Combined		0.3987758509

		Combined		1.0181818182

		Combined		1.7943323846

		Combined		1.178550383

		Combined		3.0864197531

		Combined		1.0182131077

		Combined		0.1053864169

		Combined		0.7183697405

		Combined		13.5083759059

		Combined		35.4117087101

		Combined		2.637552697

		Combined		2.2263781281

		Combined		17.7323665129

		Combined		3.7700688073

		Combined		1.5375772381

		Combined		2.4224970354

		Combined		12.6738991704

		Combined		2.859590875

		Combined		2.5563560307

		Combined		8.7674058793

		Combined		0.2711864407

		Combined		3.5264483627

		Combined		1.6165244724

		Combined		0.0909918107

		Combined		6.1284764952

		Combined		1.3956805216

		Combined		32.5392127848

		Combined		11.1695598808

		Combined		1.6813450761

		Combined		19.7269925143

		Combined		7.9306722689

		Combined		1.0752688172

		Combined		9.3781344032

		Combined		6.9728461281

		Combined		16.9227699062

		Combined		0.2781992919

		Combined		2.1346704871

		Combined		17.3253352152

		Combined		33.036244801

		Combined		14.2857142857

		Combined		15.2860979137

		Combined		2.1586616298

		Combined		19.4194534035

		Combined		2.8422619048

		Combined		0.2858862474

		Combined		24.1217798595

		Combined		5.1213656975

		Combined		7.4944485566

		Combined		15.7408961235

		Combined		5.895661432

		Combined		0.1628959276

		Combined		4.2307082871

		Combined		1.5656452695

		Combined		0.0390523301

		Combined		14.3028846154

		Combined		12.4255759772

		Combined		1.9675131549

		Combined		5.223051278

		Combined		25.8957654723

		Combined		4.9005929543

		Combined		0.6008128645

		Combined		0.5688073394

		Combined		6.6916562543

		Combined		34.0421263791

		Combined		33.8793447863

		Combined		8.8474204171

		Combined		7.7355420796

		Combined		8.813136562

		Combined		22.8582866293

		Combined		4.0380732622

		Combined		21.0069739752

		Combined		0.0947328534

		Combined		24.4734931009

		Combined		26.3533610946

		Combined		12.3246341831

		Combined		4.4702842377

		Combined		11.4592399188

		Combined		9.3221984851

		Combined		19.5537728754

		Combined		7.0659361421

		Combined		15.4475238528

		Combined		11.4233072317

		Combined		14.7491512637

		Combined		3.4849951597

		Combined		4.7123287671

		Combined		9.1238670695

		Combined		0.2430133657

		Combined		0.0275027503

		Combined		18.4065934066

		Combined		11.1821086262

		Combined		19.6977873718

		Combined		9.2371562013

		Combined		1.624187906

		Combined		3.4477845847

		Combined		0.3161962759

		Combined		4.4025157233

		Combined		8.5965112302

		Combined		10.8720596672

		Combined		5.6694170881

		Combined		4.9355475555

		Combined		15.0042265427

		Combined		62.6653601176

		Combined		18.6772432265

		Combined		1.8214936248

		Combined		7.656183293

		Combined		5.4416603392

		Combined		67.695035461

		Combined		0.2501471454

		Combined		0.710032066

		Combined		7.7082972458

		Combined		2.7693776858

		Combined		4.2642976124

		Combined		1.9547483454

		Combined		5.7995028998

		Combined		8.3937635968

		Combined		48.0018587361

		Combined		0.9338521401

		Combined		5.0776218561

		Combined		2.9147175243

		Combined		1.572755418

		Combined		18.362189986

		Combined		37.9143522666

		Combined		11.1420408761

		Combined		22.0962827544

		Combined		2.4218544786

		Combined		30.1237743128

		Combined		9.4489611563

		Combined		58.190352865

		Combined		9.3468873696

		Combined		43.9591078067

		Combined		6.5926769114

		Combined		0.3525264395

		Combined		6.6400399401

		Combined		2.6559165283

		Combined		2.6879462411

		Combined		34.2167255595

		Combined		7.6470588235

		Combined		7.7480314961

		Combined		0.036827891

		Combined		10.4022093188

		Combined		8.1614043087

		Combined		3.0310319942

		Combined		2.3889198736

		Combined		2.0143884892

		Combined		15.911872705

		Combined		0.306308031

		Combined		0.2300754648

		Combined		38.8339406559

		Combined		0.3335295272

		Combined		0.5866512791

		Combined		0.1990202082

		Combined		12.9934840935

		Combined		0.1084363479

		Combined		0.0563221628

		Combined		0.0581636892

		Combined		0.2767102229

		Combined		8.0386271695

		Combined		0.8720930233

		Combined		2.0469510449

		Combined		0.2485380117

		Combined		0.2580103204

		Combined		0.6024096386

		Combined		0.0542397396

		Combined		3.8738979428

		Combined		35.3593272171

		Combined		43.7142857143

		Combined		4.1285883238

		Combined		6.0854092527

		Combined		7.8690807799

		Combined		1.8075801749

		Combined		8.1914772078

		Combined		9.9912077372

		Combined		0.2726962845

		Combined		4.3584070796

		Copper		36.2829403606

		Copper		27.7459133926

		Copper		45.9250675937

		Copper		20.3106682298

		Copper		1.032088572

		Copper		13.5873652544

		Copper		31.8736383442

		Copper		61.4192495922

		Copper		31.8718764198

		Copper		13.3521581283

		Copper		13.2583682008

		Copper		7.5440414508

		Copper		52.6870919136

		Copper		16.7119975824

		Copper		10.7240065324

		Copper		5.9405940594

		Copper		12.1697582912

		Copper		4.9866768177

		Copper		5.2314434402

		Copper		5.4542924725

		Copper		15.6116759593

		Copper		17.5805539853

		Copper		61.1036339166

		Copper		2.5787437834

		Copper		0.3378378378

		Copper		1.4620938628

		Copper		0.1599360256

		Copper		26.582278481

		Copper		13.9678615575

		Copper		48.7179487179

		Copper		22.5440806045

		Copper		6.5528380249

		Copper		0.8467952058

		Copper		0.1825039543

		Copper		20.213963964

		Copper		74.1082410824

		Copper		48.7875848691

		Copper		10.0863750348

		Copper		66.3663663664

		Copper		35.1759981101

		Copper		18.8634029442

		Copper		34.60895023

		Copper		4.8328533868

		Copper		32.6953748006

		Copper		50.2376425856

		Copper		66.5962689194

		Copper		47.5141242938

		Copper		4.0788883909

		Copper		27.4627582893

		Copper		4.1647597254

		Copper		36.9848721961

		Copper		2.1257944335

		Copper		14.0649762282

		Copper		27.1062271062

		Copper		22.3193010326

		Copper		10.531496063

		Copper		14.5770065076

		Copper		8.2424242424

		Copper		12.0220250841

		Copper		11.7128463476

		Copper		4.1223969401

		Copper		0.3878474467

		Copper		29.0554414784

		Copper		1.2199771254

		Copper		0.2241147468

		Copper		0.1353790614

		Copper		0.568371782

		Copper		0.2849679411

		Copper		6.9632015859

		Copper		10.636915078

		Copper		13.0905511811

		Copper		3.8335847159

		Copper		34.7080291971

		Copper		10.992813415

		Copper		13.2961413296

		Copper		3.7690839695

		Copper		0.3935286401

		Copper		2.1926172634

		Copper		12.3624934521

		Copper		2.9344801417

		Copper		9.9388379205

		Copper		50.2138579983

		Copper		3.0257564391

		Copper		15.3703014514

		Copper		0.1965280052

		Copper		1.4086278456

		Copper		7.6783114993

		Copper		23.9846743295

		Copper		17.7325146024

		Copper		23.5467317237

		Copper		14.9405494055

		Copper		5.1157538114

		Copper		50.994909764

		Copper		27.5498377376

		Copper		39.9940038975

		Copper		10.9512251503

		Copper		1.0878739567

		Copper		27.5196378645

		Copper		0.0296340199

		Copper		16.8725061752

		Copper		15.9374803842

		Copper		1.1392620303

		Copper		14.9929478138

		Copper		45.1856763926

		Copper		25.0828843763

		Copper		4.3897778839

		Copper		41.9310344828

		Copper		27.0198170732

		Copper		0.6800102643

		Copper		0.0519885625

		Copper		2.1063065296

		Copper		18.7108948257

		Copper		0.0716375142

		Copper		1.02648587

		Copper		0.024888004

		Copper		23.8143597035

		Copper		0.1303155007

		Copper		31.7795581452

		Copper		0.1245847176

		Copper		0.0357611157

		Copper		0.0158002844

		Copper		13.6896143214

		Copper		30.4663467454

		Copper		0.2865540044

		Copper		27.5

		Copper		0.0683890578

		Copper		0.0755794424

		Copper		0.0219474724

		Copper		0.7086794178

		Copper		0.0548747028

		Copper		2.3356262998

		Copper		3.2240377234

		Copper		4.6853318096

		Copper		57.6110392411

		Copper		73.7226277372

		Copper		5.497247075

		Copper		84.4553597226

		Copper		51.0201249133

		Copper		2.9041463824

		Copper		39.2276088743

		Copper		0.7615772018

		Copper		0.4981071927

		Copper		43.78672782

		Copper		2.2692222957

		Copper		14.7040498442

		Copper		12.0507604379

		Copper		3.3061811212

		Copper		0.0994187825

		Copper		1.2531328321

		Copper		0.0502680965

		Copper		0.0424658504

		Copper		0.0212014134

		Copper		0.0616380307

		Copper		0.8800234673

		Copper		8.2600586198

		Copper		0.7249141549

		Copper		0.1312048983

		Copper		0.5759631384

		Copper		0.0813743219

		Copper		12.306169581

		Copper		0.7568764999

		Copper		0.4799616031

		Copper		1.0977899754

		Copper		6.9760341933

		Copper		26.2666187567

		Copper		18.5185185185

		Copper		53.1634446397

		Copper		29.1965811966

		Copper		48.8077118214

		Copper		11.5792518319

		Copper		16.9825625474

		Copper		37.8873239437

		Copper		9.8518307451

		Copper		31.4220585657

		Copper		22.8963465036

		Copper		4.5285602504

		Copper		6.3554644378

		Copper		5.3151100987

		Copper		2.6875699888

		Copper		0.9898710866

		Copper		5.3849644532

		Copper		9.7462245057

		Copper		15.352370972

		Copper		4.417261298

		Copper		16.7972280807

		Copper		54.7115933752

		Copper		4.0079067548

		Copper		6.5774893145

		Copper		4.8597009415

		Copper		5.6537629596

		Copper		34.3928482741

		Copper		11.1295336788

		Copper		2.6315789474

		Copper		27.7287761852

		Copper		51.1731391586

		Copper		17.0604812486

		Copper		1.7608089261

		Copper		20.6211812627

		Copper		7.2460993587

		Copper		19.1094913643

		Copper		59.5310464611

		Copper		86.1919927207

		Copper		90.2654867257

		Copper		86.2316107129

		Copper		1.6146870161

		Copper		25.886774724

		Copper		38.3650719926

		Copper		41.4467651554

		Copper		11.553616662

		Copper		2.9749189018

		Copper		17.3081302665

		Copper		1.9266997774

		Copper		48.7215909091

		Copper		0.4050951974

		Copper		25.4559213016

		Copper		5.170630817

		Copper		50.78820239

		Copper		1.51992249

		Copper		44.5781485027

		Copper		2.9782799473

		Copper		47.3251994369

		Copper		33.0865159782

		Copper		62.1522810364

		Copper		45.1337064677

		Copper		42.0563793384

		Copper		62.2081336014

		Copper		8.154433602

		Copper		46.2785000942

		Copper		36.1879830466

		Copper		89.4777713065

		Copper		3.1035376442

		Copper		23.4804014391

		Copper		46.6605950213

		Copper		45.7952468007

		Copper		62.3517276947

		Copper		5.4545454545

		Copper		61.1555555556

		Copper		84.2051630435

		Copper		39.6070975919

		Copper		77.527788938

		Copper		69.0204222915

		Copper		16.1651504549

		Copper		81.1560870898

		Copper		30.8039747064

		Copper		22.3736047275

		Copper		13.7684042977

		Copper		41.4765100671

		Copper		21.8297421406

		Copper		23.5987147447

		Copper		5.9856175973

		Copper		11.5782449116

		Copper		3.2071376899

		Copper		3.6338225017

		Copper		2.4513022543

		Copper		0.0739316871

		Copper		0.2054442732

		Copper		0.9608052463

		Copper		2.2906403941

		Copper		4.6360309069

		Copper		2.9378531073

		Copper		1.4956625785

		Copper		5.1582649472

		Copper		36.9420035149

		Copper		25.8888888889

		Copper		0.1531654187

		Copper		0.3608699893

		Copper		0.0321336761

		Copper		10.4829704076

		Copper		36.4136413641

		Copper		27.3821183713

		Copper		31.4445096888

		Copper		34.8722986248

		Copper		91.6957026713

		Copper		1.3444049031

		Copper		65.6927844179

		Copper		16.9709263016

		Copper		0.318519642

		Copper		2.6606425703

		Copper		10.9690844233

		Copper		59.6842744384

		Copper		0.1975945017

		Copper		3.0498331223

		Copper		15.9893048128

		Copper		0.2403846154

		Copper		49.6545615589

		Copper		27.066772655

		Copper		11.3570180547

		Copper		0.3358265914

		Copper		11.4704203919

		Copper		1.3159736805

		Copper		38.5913853318

		Copper		5.2742616034

		Copper		61.3758992806

		Copper		0.1360852801

		Copper		0.3837719298

		Copper		0.3809671902

		Copper		37.4921630094

		Copper		34.4827586207

		Copper		49.6966868875

		Copper		0.0314300681

		Copper		29.6317173995

		Copper		22.0019821606

		Copper		34.7079918033

		Copper		6.696286893

		Copper		32.241813602

		Copper		64.973357016

		Copper		80.0679776645

		Copper		6.7168218229

		Copper		5.1499968288

		Copper		20.2684169279

		Copper		58.1106456738

		Copper		1.8354175071

		Copper		3.2801224579

		Copper		24.8373101952

		Copper		9.3712930012

		Copper		0.0633579725

		Copper		12.907702984

		Copper		7.703247215

		Copper		22.5743348983

		Copper		28.1994047619

		Copper		3.7318435754

		Copper		2.5567673878

		Copper		4.3697478992

		Copper		23.7003719401

		Copper		88.7360970677

		Copper		19.5580256716

		Copper		1.2832358074

		Copper		82.2008862629

		Copper		0.9179265659

		Copper		15.6003708855

		Copper		57.4789915966

		Copper		64.5959831854

		Copper		11.8272313143

		Copper		4.2822545134

		Copper		30.9051724138

		Copper		37.9032258065

		Copper		61.1311131113

		Copper		60.048811545

		Copper		7.9748994761

		Copper		6.0859188544

		Copper		51.6271937298

		Copper		29.0718446602

		Copper		53.5890953061

		Copper		18.3719517487

		Copper		41.3658189579

		Copper		81.0518982933

		Copper		20.425821505

		Copper		24.5534547356

		Copper		37.6016492956

		Copper		5.7490700034

		Copper		14.0054576296

		Copper		37.1113155474

		Copper		9.9581200558

		Copper		0.1227998363

		Copper		16.9592222522

		Copper		24.773532887

		Copper		18.2822424745

		Copper		1.5563014953

		Copper		60.8956276446

		Copper		0.562283737

		Copper		16.837913182

		Copper		0.3531635495

		Copper		20.542695079

		Copper		11.8501628664

		Copper		78.4382045501

		Copper		7.2495921697

		Copper		47.8553551394

		Copper		12.1735571019

		Copper		8.4834398605

		Copper		4.0801624206

		Copper		0.1849601015

		Copper		7.2443324937

		Copper		2.1414090218

		Copper		25.636672326

		Copper		14.493665199

		Copper		7.1812865497

		Copper		39.1986432054

		Copper		25.2896725441

		Copper		0.8012479614

		Copper		10.0611136261

		Copper		2.4818142918

		Copper		3.8215904409

		Copper		19.2637475706

		Copper		7.1605703658

		Copper		0.0814774579

		Copper		0.2211538462

		Copper		0.1150483203

		Copper		9.2247133322

		Copper		8.5881734165

		Copper		24.2387671742

		Copper		1.6277077469

		Copper		7.9704988031

		Copper		21.403559965

		Copper		91.0858040448

		Copper		4.2803738318

		Copper		8.6218678815

		Copper		23.1216674746

		Copper		18.2851729038

		Copper		0.0628858907

		Copper		1.8710932649

		Copper		9.4288056846

		Copper		29.2402148887

		Copper		39.0021691974

		Copper		28.8458652259

		Copper		38.3768913343

		Copper		23.260359656

		Copper		51.4220333442

		Copper		34.7253453261

		Copper		23.8530512754

		Copper		17.1408250356

		Copper		24.0202795286

		Copper		10.1637182727

		Copper		20.0652960381

		Copper		12.7639780445

		Copper		13.5435256792

		Copper		29.4711620743

		Copper		46.4370051396

		Copper		35.3468617272

		Copper		21.0840606339

		Copper		20.9176450995

		Copper		17.9610443431

		Copper		70.7721280603

		Copper		38.3858267717

		Copper		30.9402332362

		Copper		51.9443955657

		Copper		43.2413793103

		Copper		11.3814652307

		Copper		19.2030990592

		Copper		72.2653158145

		Copper		13.2213349405

		Copper		26.1992953293

		Copper		16.9329073482

		Copper		6.8965517241

		Copper		8.8066202091

		Copper		14.1204695399

		Copper		5.6341478351

		Copper		19.3947500418

		Copper		12.2582796177

		Copper		6.6925218775

		Copper		2.0870559645

		Copper		8.7706511176

		Copper		8.2245785753

		Copper		4.7601441908

		Copper		0.4193709436

		Copper		0.3769238823

		Copper		3.8159771755

		Copper		6.6510172144

		Copper		14.7266808845

		Copper		2.0387043361

		Copper		4.9620951068

		Copper		2.4071727902

		Copper		0.7345542363

		Copper		3.3447880871

		Copper		7.2490243295

		Copper		3.5136753843

		Copper		0.5349006141

		Copper		0.56455049

		Copper		0.1333146225

		Copper		3.4599910595

		Copper		0.0772275316

		Copper		0.0926784059

		Copper		5.8582089552

		Copper		0.1677500524

		Copper		4.4873467258

		Copper		5.5068466161

		Copper		0.202033807

		Copper		0.4586346798

		Copper		3.3780918728

		Copper		0.151444548

		Copper		1.1317704123

		Copper		11.2965838509

		Copper		5.528073213

		Copper		1.0323744613

		Copper		1.2205458552

		Copper		4.5986984816

		Copper		10.7041364067

		Copper		0.092449923

		Copper		7.7067348679

		Copper		0.9382716049

		Copper		0.5106926269

		Copper		0.0806126562

		Copper		5.3616352201

		Copper		34.5662010624

		Copper		0.1759014952

		Copper		3.4300791557

		Copper		37.4830239928

		Copper		0.0395726157

		Copper		0.8854009458

		Copper		61.1521697934

		Copper		3.9719959994

		Copper		1.3359583743

		Copper		8.1472540736

		Copper		0.2439650745

		Copper		0.3633961018

		Copper		0.3967043027

		Copper		29.3777134588

		Copper		79.3135151701

		Copper		0.6425293218

		Copper		56.8010936432

		Copper		17.6138926477

		Copper		17.2283005106

		Copper		42.1670117322

		Copper		13.5011441648

		Copper		18.0074971165

		Copper		22.6944118796

		Copper		58.4021267665

		Copper		19.0097858735

		Copper		58.322925959

		Copper		15.5477031802

		Copper		28.2977979727

		Copper		0.5832000753

		Copper		24.3710535885

		Copper		39.758516602

		Copper		15.1697738711

		Copper		11.5307205328

		Copper		15.0244843449

		Copper		15.0438047559

		Copper		18.9844559585

		Copper		6.3134000142

		Copper		8.0068953219

		Copper		0.3525687149

		Copper		8.6663066955

		Copper		13.6615106695

		Copper		12.5327653997

		Copper		14.4598035649

		Copper		35.3071253071

		Copper		8.1594098597

		Copper		18.3202214452

		Copper		19.0009410289

		Copper		30.3809301239

		Copper		44.8918032787

		Copper		19.0552995392

		Copper		21.7782872114

		Copper		42.2029121653

		Copper		28.0380673499

		Copper		13.0881771451

		Copper		7.5849614185

		Copper		49.6853505049

		Copper		56.5936106984

		Copper		25.4787961696

		Copper		3.0581348405

		Copper		21.0712443822

		Copper		23.5588189345

		Copper		18.3979620719

		Copper		19.2991075084

		Copper		13.589871523

		Copper		39.4264234999

		Copper		30.055278174

		Copper		26.3903943967

		Copper		2.2089078178

		Copper		1.2984105664

		Copper		6.4179359918

		Copper		15.9530791789

		Copper		11.839708561

		Copper		8.1081081081

		Copper		42.4480054552

		Copper		11.4285714286

		Copper		4.7313307345

		Copper		1.1558863115

		Copper		12.2632298379

		Copper		24.6877641093

		Copper		38.6797599564

		Copper		24.6181854961

		Copper		0.0893509869

		Copper		0.4434053531

		Copper		1.2768221316

		Copper		3.863413266

		Copper		0.4821600771

		Copper		1.0492332526

		Copper		42.1860465116

		Copper		4.5105015494

		Copper		6.1439067646

		Copper		11.5524738512

		Copper		2.0319488818

		Copper		0.5901753168

		Copper		3.024342267

		Copper		3.5467700747

		Copper		0.0986274349

		Copper		0.676225659

		Copper		0.4474068663

		Copper		1.3300399012

		Copper		7.1185039777

		Copper		0.0871712916

		Copper		29.5146913173

		Copper		16.7262969589

		Copper		35.6541129832

		Copper		20.5888538381

		Copper		41.1625708885

		Copper		26.4089300299

		Copper		42.142675806

		Copper		21.8330134357

		Copper		36.7169811321

		Copper		31.2007332722

		Copper		23.8397277228

		Copper		26.109372123

		Copper		39.6121883657

		Copper		25.9819670432

		Copper		10.3430663148

		Copper		74.8054346392

		Copper		20.1391135555

		Copper		16.3985667454

		Copper		55.0514958313

		Copper		18.0696945967

		Copper		48.7603305785

		Copper		2.8359286377

		Copper		11.045481394

		Copper		13.8249238063

		Copper		28.2873636947

		Copper		48.5494470268

		Copper		35.9741864616

		Copper		27.3659912798

		Copper		39.1209815189

		Copper		26.9600114662

		Copper		21.990521327

		Copper		12.6677023019

		Copper		17.2421609369

		Copper		18.1071518827

		Copper		39.3023894534

		Copper		70.2268431002

		Copper		28.7340696686

		Copper		7.816011236

		Copper		41.2364760433

		Copper		2.4164286266

		Copper		3.2868916797

		Copper		1.2457351424

		Copper		16.0270118177

		Copper		15.3392857143

		Copper		1.1302886818

		Copper		14.1962914846

		Copper		0.0268120475

		Copper		6.756981383

		Copper		2.8137263088

		Copper		14.314036479

		Copper		3.2303370787

		Copper		2.6413028603

		Copper		4.5283018868

		Copper		0.8487958942

		Copper		0.0599400599

		Copper		1.8735362998

		Copper		0.0729733316

		Copper		26.5995872033

		Copper		0.351636462

		Copper		4.0071636445

		Copper		0.2661192214

		Copper		0.2469898117

		Copper		1.0231849352

		Copper		0.0403063281

		Copper		1.1539629517

		Copper		0.0362056481

		Copper		2.9929333518

		Copper		29.3838862559

		Copper		3.5705177251

		Copper		2.0981331571

		Copper		0.846849433

		Copper		0.0693160813

		Copper		0.4502146372

		Copper		9.1587112172

		Copper		47.8048780488

		Copper		0.1981178801

		Copper		0.014469686

		Copper		0.0974764432

		Copper		30.0466497031

		Copper		0.6276150628

		Copper		0.4784086617

		Copper		10.4133834404

		Copper		3.4358390281

		Copper		17.325050956

		Copper		13.2321528949

		Copper		14.6697962232

		Copper		11.2875971612

		Copper		17.4126029837

		Copper		28.8688410826

		Copper		11.4463981849

		Copper		15.9440700131

		Copper		7.2587746886

		Copper		20.0396170353

		Copper		4.2495784148

		Copper		6.0580325548

		Copper		1.7568321249

		Copper		0.0296706557

		Copper		13.1948565776

		Copper		0.3504819126

		Copper		6.1163485859

		Copper		18.392805338

		Copper		0.4668222741

		Copper		0.8992805755

		Copper		0.8145279744

		Copper		0.2123142251

		Copper		27.3952641166

		Copper		19.2867756315

		Copper		3.4949648811

		Copper		2.3172437915

		Copper		7.7555044364

		Copper		1.3532841897

		Copper		29.4977511244

		Copper		2.6755852843

		Copper		24.2099242099

		Copper		22.4006645438

		Copper		15.4604084558

		Copper		60.2541883304

		Copper		0.3382352941

		Copper		1.8052869117

		Copper		9.3483146067

		Copper		26.7429577465

		Copper		49.4778537991

		Copper		17.3582995951

		Copper		9.4325718497

		Copper		12.3503591381

		Copper		16.2020490827

		Copper		4.4958533392

		Copper		1.3530135301

		Copper		0.0564440263

		Copper		9.0471008861

		Copper		5.7057057057

		Copper		34.3340234645

		Copper		23.7596722804

		Copper		0.8357441337

		Copper		6.1204343534

		Copper		19.2525681899

		Copper		28.8739777731

		Copper		31.4285714286

		Copper		34.136331192

		Copper		18.6944407589

		Copper		25.3480189689

		Copper		36.9413031772

		Copper		4.8489666137

		Copper		29.4813466788

		Copper		13.7789102313

		Copper		4.5641025641

		Copper		0.0842459983

		Copper		15.6202143951

		Copper		17.6633444075

		Copper		14.5200486027

		Copper		15.9450897571

		Copper		47.5344563553

		Copper		10.3646833013

		Copper		5.1747772447

		Copper		0.8685906416

		Copper		23.4682713348

		Copper		36.8497576737

		Copper		13.9455252918

		Copper		35.138156844

		Copper		6.3873775843

		Copper		58.5242487355

		Copper		7.5163060358

		Copper		6.3565307468

		Copper		2.5954198473

		Copper		2.5588436371

		Copper		21.4207650273

		Copper		2.9437804338

		Copper		5.0017012589

		Copper		0.0736015702

		Copper		17.9610422464

		Copper		16.3701067616

		Copper		5.7887120116

		Copper		16.8824306473

		Copper		13.5160098522

		Copper		21.5490797546

		Copper		9.8743791995

		Copper		23.9783653846

		Copper		3.5736102627

		Copper		1.2860483242

		Copper		18.9627698102

		Copper		33.1013410287

		Copper		16.5840766435

		Copper		22.041082491

		Copper		17.0336269015

		Copper		9.0863828728

		Copper		36.674391657

		Copper		6.9746579951

		Copper		35.5024711697

		Copper		15.4716981132

		Copper		34.2669172932

		Copper		62.8527131783

		Copper		4.6582849774

		Copper		3.8353073886

		Copper		17.7728285078

		Copper		3.9465308721

		Copper		12.2379118528

		Copper		7.8635717669

		Copper		39.2847392847

		Copper		10.3119697167

		Copper		25.678119349

		Copper		36.0902255639

		Copper		0.9534816527

		Copper		0.046692607

		Copper		0.0877192982

		Copper		3.2670454545

		Copper		4.4698205546

		Copper		8.9082245701

		Copper		5.6802565277

		Copper		14.8669317834

		Copper		0.3378885719

		Copper		9.2400218699

		Copper		13.2897603486

		Copper		12.9894058038

		Copper		3.4988713318

		Copper		0.5319148936

		Copper		0.5163511188

		Copper		18.5977011494

		Copper		22.3152022315

		Copper		16.4781491003

		Copper		62.5149224035

		Copper		65.0170068027

		Copper		7.5804162725

		Copper		72.7602466449

		Copper		6.7879636109

		Copper		53.966223132

		Copper		56.5034228541

		Copper		13.3421400264

		Copper		2.9623698959

		Copper		16.1067193676

		Copper		4.8620850865

		Copper		1.936026936

		Copper		55.910543131

		Copper		17.7594217863

		Copper		19.410745234

		Copper		23.2558139535

		Copper		6.9838676741

		Copper		35.8122941822

		Copper		24.6153846154

		Copper		37.9330254042

		Copper		24.2327224553

		Copper		8.2489688789

		Copper		12.2006052745

		Copper		36.7761971549

		Copper		44.0866185453

		Copper		2.7311394672

		Copper		41.0138248848

		Copper		64.6132651053

		Copper		16.8408690546

		Copper		31.3488016318

		Copper		23.6916654242

		Copper		52.1021021021

		Copper		76.4402560455

		Copper		75.1228895063

		Copper		26.354679803

		Copper		17.8565194624

		Copper		15.3673723537

		Copper		32.643271901

		Copper		13.5126777984

		Copper		35.5106694901

		Copper		6.007751938

		Copper		59.2580540189

		Copper		7.1322190965

		Copper		24.1870548157

		Copper		38.4488448845

		Copper		23.8754947823

		Copper		5.5501696558

		Copper		2.7754056362

		Copper		32.8385899814

		Copper		18.8562241617

		Copper		3.8215244784

		Copper		20.3794901506

		Copper		39.7837222538

		Copper		15.5398997426

		Copper		10.2212313497

		Copper		61.4482758621

		Copper		43.4181718664

		Copper		22.2314969393

		Copper		21.8590831919

		Copper		14.2148760331

		Copper		15.2128609705

		Copper		3.1051253273

		Copper		8.6906672781

		Copper		8.8128186453

		Copper		80.7484113909

		Copper		32.5911708253

		Copper		9.326814592

		Copper		32.8455910666

		Copper		14.1877327063

		Copper		24.9421028254

		Copper		7.0797720798

		Copper		7.0853930406

		Copper		21.1709116054

		Copper		24.0114340162

		Copper		9.2752534735

		Copper		61.5967277685
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Physiology determines the interaction with OA

Gametes v Additive increase in toxicity

Larvae v’ Strong synergistic increase in toxicity in 2 species.

Adults

Roberts et al., Global
Change Biology
(2013)

Possible relationship
to acid-base
regulation?
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Priority chemicals impact on microscopic plankton (primary productivity)
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Every fish, shrimp and living organism in the oceans will contain priority
substances and micro-plastics that can concentrate priority chemicals.
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Ref MARBEF
1. PCB concentration in the North sea, 8.8 ng/l, concentration in biomass 600 to 1200 ng/q

(dry weight)

2. PCB concentration in Antarctic 1.2 ng/l, concentration in biomass is the same as North Sea
600 to 1200 ng/g (dry weight)

The above demonstrates that hydrophobic particles, including marine microbes will
concentrate priority substances.




Southern Oceans e \
»
“shark have. Ieve1s ofa?%e -, mercury, P
other toxic compounds 10 times higher than safety
IeveIs recommended by the Foods Standards

o
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North Sea and public health
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Ollvfrsh are'meant to be healthy ? B -

iy R

4

. 8
-

UK, National Health Service
“Pregnant women should not eat more than two oily fish per week from the

North Sea because of pollutants such as dioxins and PCBs (polychlorinated

biphenyls)” %%. «
» L Paul Barrow



_ ed salmon 40 ug/Kg PCBs (wet weight)
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The reduced availability of krill during the
summer feeding season is causing pregnant
mothers to abort and calves to die.
National Geographic
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95% of all life on Earth are .microscopic plankton. They are
responsible for 50% of all atgnospheric CO2 fixation.
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Primary produ&'ﬂy&blodlversny

e Since 1950 the oceanic primary productivity of plankton may have reduced by UP TO 40%,
(nature 2010), but even if it is only 5%, this is still a huge number

* Manufacture of priority substances started during the 1950s




Primary productivity & biodiversity
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* NASA state that primary productivity is dropping by 1% per year since 1998, from satellite
imagery

e Bios in Bermuda report a shift from coccolithophores ( carbonate based) to diatoms (silicon
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The_reductlon of Oceanic productlwty //
may be due to priority chemicals and is
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pH and ocean acidification
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® CO2 dissolves into the water and drops the pH Data from IPCC

# The 40% reduction in productivity accelerates the
acidification because CO2 is not being used as a
carbon source

Historical

pPH (total scale)

At current rates in 35 years, oceanic pH will drop to

pH7.95, at which point there may be a cascade

destabilization of the marine ecosystem.

Many marine fish and invertebrates can not
reproduce at a pH below 7.95

1900 1950 2000 2050 2100



When the pH reaches 7.95 in 25 to 40 years, the
consequences could be;

No more marine teleost fish
No fish then no dolphins, whales, seals,

penguins, seabirds or polar bears

Food supply for 1.5 billion people under
threat

Coccolithophores will be replaced by
diatoms, fixation of atmospheric CO2
drops, climate change accelerates
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Reduction of oceanic
pollution would allow the
marine ecosystem a
chance to recover...

and this could happen
very quickly...
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The prevention of priority chemicals getting into
the air and water, may be our best hope to
protect not only the oceanic but the terrestrial
ecosystem and help mitigate the effects of
climate change.
but
we need to take action now
we may only have 25 years to provide a fix.
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Prevention of priority chemical pollution;

Development of new domestic
products, cosmetics, cleaning agents,
fire retardants

Pharmaceuticals, domestic treatment
systems

Technology to recycle waste, eg PCs,

mobile phones

Prevention of pollution, disposal
stratigies & catchment area
management

Water treatment technology to
remove the chemicals from drinking
water and wastewater.
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" You can’t control Water you don t measure.
_
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GOES, Global Oceanic Environmental Survey

s @ Collect information
.. * Raise awareness of the issues
 Provide possible solutions
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