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"URBANIZATIC 2N

Urbanization

the shift from rural to urban living
and the increased concentration of the
human population in densely populated cities

W I~ NN
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. Environment and human health
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Stratospheric
ozone depletion

Climate change Land degradation

)

7
Agroecosystem productivity

I

.
Diverse pathways

.

Altered precipitation Conflict

N\

Declines in phenotypic, Water quantity and safety
genetic materials and diverse

‘goods and services’
L4

Biodiversity loss and
ecosystem function

Freshwater decline




viratory - Bacteria

cCO - Parasites
' | 7 i 1 - Chemicals ]
Nerve Particulate matter f / Soil
damage Ozone S F contamination
Lead ‘;'?
Volatile Y,
organic ‘G
compounds astroenteritis
C,anc'ér"r}'vs‘i(ﬁ;rﬁ Pesticides
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Sources of Pollution

= Point Sources /
= Non-point Sources 8 of
= Primary Pollutants .E'ﬂ. 27!
= Secondary Pollutants |« B il
= Natural Sources £ %
= Anthropogenic Sources

Non-Point Sources

Septic Sysfems ﬂ )/

v T Point

Sources




Sources g Pollution Sink

' A place or process that removes, stores or absorb
the pollutant. Wetlands are a pollutant sink for
heavy metals and other materials. Atmospheric
carbon dioxide dissolves in sea and is stored in
organic matter such as plants and vegetation.

T

[ i\ Nonpoint m

- S
ources
Suburban Development

Animal Feedlot

Receptor

=

‘.' - -
Annual lncreas*_\ .

A—
O .,'FossllE::cls,

S cement, and
landjuse

change
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g pPlant " i b
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(550) -
e o . et - Surface ocean
Net terrestrial W T (1000}
uptake y - - A Fp A%
3 Microbial Phytoplankton Res;;:;uon
respiration and hotosynthesis decomposi
Soil carbon decomposition 7 e | e ion

Net ocean
uptake

p

Fossil pool
(10,0000 Reactive sediments
(6000)




Sources

Sutturic acid (HzSC.)
Nitrie acid (HNO,)

*

Water vapor and
cloud chemistry -

L]

Sufur dioxide and
nitrogen oxides
emissions
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ENVIRONMENTAL
PROBLEMS

Urbanization Environmental pollution
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Types of environmental pollution

Air pollution
Water pollution £
Soil pollution/ = ey
Waste Pollution b
Noise pollution
Thermal pollution
Visual pollution
Radioactive pollution

POLLUTION

‘ GROUND. AND IN THE WATER. |



Urban Air pollution

Over 80% of urban residents are

exposed to air quality levels that
exceed WHO limits

OF RESIDENTS IN CITIES
MEASURING LOCAL
AIR POLLUTION LEVLS

18N
‘‘‘‘‘‘



Pollution Source contributions to Total PM, ; |-

CANADA TNORTHWESTERN

EUROPE

Y wesTERN
EUROPE - aay,

SOUTHWESTERN

tBRAZIL

25% 22%
19%

34%
*REST of the
AMERICAS ?

16% 21%

Traffic
Industry

Domestic fuel burning
Natural sources including soil dust and sea salt

Unspecified sources of human origin

23%

EUROPE W .

21

16% 16%

*TURKEY?

14%

MIDDLE EAST?

AFRICA

17% 2%

17%

CENTRAL and EASTERN
EUROPE

SOUTHERN

CHINA+

INDIA

2% A%

16%

4% 37%

NORTHERN
CHINA+

0% 1%
15%

15%

REPUBLIC of
KOREA

SOUTHERN

SOUTH
EASTERN ASIA

OCEANIA

5% 5%

13%
11%

26%
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Urban Air Pollution
|

= Atmospheric Inversion or aka temp. inversion:

o Occurs when warmer air is found above cooler air and it
poses a particular problem when there is a stagnant air

Mmass.
Descending warm air
T Inversion layer
:
S c
l-lil breeaezeq f
 Sm——
Temperature
A
Relatively warm air (inversion layer)
.W' lmﬁ | Uﬁ v
v | | L,Ill ’- 1B &:Jlll {15

—_—————
Temperature
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Urban Heat Islands

Reflection

l(circulation \

and turbulence |

Solar radiation Reflection

' Infrared

Warm air

Downtown

Commercial Urban : Urban

------- Residential Suburban
g:g;gﬁzgl . Park Residential _ Rural ﬂow“,.‘,‘
ural Farmland 5
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Nitrogen dioxide WHO guideline*

May 2015-May 2016, pg/m’ UNDER A|w OVER
s .
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Particulate matter <2.5 microns  wwo guideine*

May 2015-May 2016, pg/m’ UNDER <> OVER
o .

5 10 15 20 25 30

AM PM
21 23 45678 9101012123 4567 89101ML

srl [ HHEHEREEEEEEEREEEEEEEEEENE seol
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sioPaulo [ NI ] sdoPaulo
Paris HEE Al e Paris
losAngeles [0 BEEREEEEERC 0 0 LosAngeles
london [ London
Amsterdam 0L Amsterdam
thicago [ [ L Chicago
NewYork [ NewYork
Washington [ Washington
Montreal [ L Montreal
San Francisco |- [0 D San Francisco
sattle [N Seattte
Boston [ Boston
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Deaths from urban air pollution

UAP deaths/million
[ ]0-30

[ ]30-60

[ ]60-100

100 - 150 Estimates by WHO sub-region for 2000 (WHO World Health Report, 2002).
- 150 - 200 The boundaries shown on this map do not imply the expressionof any opinion whatsoever on the

part of the World Health Organization concerning the legal status of any country, territory, city or area
- 200 - 230 or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps
:I N 0 Data represent approximate border lines for which there may not yet be full agreement.

@ WHO 2005. All rights reserved.
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(Community Waste) (Agricultural Wastes )
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Component E-Wastes produced from Health effects

Lead Mechanically breaking of cathode ray | Kidney problems and it effects
tubes(CRT’S) mental development in children

Chromium Used to protect metal housings & Damage on liver & kidneys
plates in a computer from corrosion including asthmatic bronchisties

and lunge cancer

Beryllium Found in switch boards & printed Lunge diseases
circuit boards

Mercury Found in switch boards & printed Damages in brain & kidney
circuit boards

Cadmium Crushing and milling of plastic, CRT & | Effects on kidney & softening of
circuit boards bones etc.....

Plastics Circuit boards, cabinets, cables & It is effected on reproductive &
burning of PVC a component of immunity system
plastic

Acids H,S0, & HCl will be used for separate | Fumes contain Cl,& SO, causes

metals from circuit boards

respiratory problems, eye & skin
problems

30
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Barium (Ba)

Cadmium (Cd)

Lead (PDb)
Lithium (Li)
Mercury (HQ)

Nickel (Ni)
Palladium (Pd)

Rhodium (Rh)

Silver (Ag)



Directive on Restriction of the Use of Certain Hazardous

Substances in Electrical and Electronic Equipment
(European Union, EU)
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v uaallan tastiian +6 (Crto)

v RTusiun luilila (PBB)

v naTusiuun lawiladunas (PBDE)
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WEEE (Waste Electrical and Electronic Equipment)

* Directive 2002/96/EC of the European Parliament

— Implementation Date Beginning August 13, 2005

— Regulates the treatment, recycling, and disposal of
electrical and electronic waste.

— Recycling Law

51U UN1IFAINNIFEIN
NARAUN INWLLae
Jannsaiing 192 WEEE-
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Water pollution

Cause of Water Pollution

Wet market and

. ) Wholesale market ,
Solid waste Livestock animal

Restaurant and food e 3 ve ot
outlets (LB T B 5 air: Sewage industry
4 . $ ! o« |

Domestic

waste Septictank

sewage

Land erosion



TR UR15N81ausS18ANUILEUID AR 1WSI8N E fi ..
§ »;/ -
SN
| =5 2 2F | u
X =/ a el po u Ion ype
- L

1. AAUN38 132384 (Microorganisms)
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Microorganism found in water habitants

-

Unpolluted Polluted Marine

Actinomycetes Coliform bacteria Halophilic organisms
Yeasts Escherichia coli Psychrophilic organisms
Bacillus spores Desulfovibrio sp. Diatoms

Clostridium spores Clostridiwn sp Dinoflagellates
Cellulose digesters Fecal streptococci Mold spores
Autotrophic bacteria Protozean-cysts Pseudomonas sp.
Euglena Blue-green algac Foraminiferans

Paramecium Enternic viruses Luminous microbes




Coliform & E.co)i

d WAaaladnasu (Fecal Coliform) wuaitae lu
a1 lduavau Lazdniilandau gnduaiaaanun
NUAAAISe Laun E. coli Enterobacter spp.
Klebsiella spp. waz Crlfrobacter spp.

d vuilealadwasu (Non-fecal coliform) agjlu
aunazie Tdduiuaiaguuctioniul
dranuavin 19w Enferobacter aerogenes

3 E. coli umaamsvﬂmﬂau
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Types of Waterborne Diseases

S
| . o

Diarrhoea

Filariasis

a’,

Heponu\
Hepatitis B
Heparitis C J #

Giardiasis

.

Salmonella A
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4 Eﬁ‘iﬂa’]&lm’)ﬂ’m L‘D"LL Polychlorlnated biphenyl (PCB)

' "?’-3;; Polycyclic Aromatic
¥ Hydrocarbons (PAHSs)




Bioaccumulation

@ Contaminant Levels

~v——

@ Contaminant Levels Biomagnification

Bioaccumulation ﬂﬁmﬁou‘mmumswwmnmaLLauazau“l"imaaﬂmf;gsiiﬂ FIA1ALT
auamuummmeumﬂmmumumo‘ieﬁmmﬁ
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Diseases Related to
VVaTer

Water- bor'ne Wa‘rer' based 4

Duseases Dnseases
/r'
Water-was hed Water-related
Diseases Diseases
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(Poor personal hygiene)

STOP MICROBES
WASH YOUR HANDS
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Organic Matter

NNTSLagdaasavdUNIag15 Ius558EH natatu Humic
acid wazFulvic acid 1Aa&luiin

mﬂqﬁum%éaéwsﬁu 1 Microcytsins (MC) nn Microcystis
aeruginosa FIdg1anauiuINAITud15AY
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(THM) 1Tlud1sniansiss

Yellow
Brown




d159M19 023N TUN

J Tulasiau wazwadwass (Nitrogen and
Phosphorus Compounds)

3 maﬂmﬂaumaamsua 1AnUs1nnn1sal
(TnsllAdi

=< ”1,,_,'.‘ — o -— — - - é
Sraidie Unionorausion guIuauinaMws £33 0 | E
of NV >
> < 3 =
z & x:‘»: S
= /
f% - /




These
nutrients
cause an

increase in

phytoplankton




Water Temperature
d 1ARINTIINLA

a nsduiion

d finasiadjisenal

WINDD wasradeiginluin
-

22°

22°

Seaﬁi“({m Summer (layering)

Michigan

ERILIMINIGIN]

The surface layer of water that is
constantly mixed by wind and

waves and is warmed by the sun,
from late spring to late fall.

METALIMNION

The middle layer characterized by
a steep gradient in temperature
and demarcated by the regions
above (epilimnion) and below
(hypolimnion). The metalimnion is
the barrier that prevents mixing
and heat exchange between the
epilimnion and hypolimnion.

HYPOLIMNION

The deepest layer of uniformly cold
water that does not mix with the
upper layers and has low irculation.
The colder water within the
hypolimnion is at its maximum
density at a temperature of four
degrees centigrade.
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Epilimnion

Hyoliminon

ANNUAL CYCLE OF THERMAL
STRATIFICATION IN A DIMICTIC LAKE

o high  low high
TEMFERATURE

Healing Cooling

Polar reghons
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&) 3 1dnndindadngity

2 d@aelinndauuay (Insecticide)

3 dstlavnuntaaiuine (Herbicide)
) d1annvattasn (Fungicide)

2 dranrvanuuardaniune (Rodenticides)

Pesticidé
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o5, Promoting a afe
~'—)" and healthy community.
& Green Lawns  Healthy Families
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Routes of Exposure to Pesticides
Inhalation Oral Dermal
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NC STATE UNIVERSITY Graphics from Greg Cope, Dept. of Toxicology, NC State University.
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The amount emitted by the axidizationreduction of

‘ ammiania and NOx gendrabid from manure accounts
for 8% of the total,
L . . ' : L
or
[l 5
. LI
Fma Manure treatment
- process (composting,
b wastewater
b

treatment, efc.)

Nitrous acid/nitric acid

O
0
o7

(source: Ajinomato Group Environmental Report 2008)
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a B
LIVESTOCK’S CONTRIBUTION TO GAS EMISSIONS

“*Livestock production is a major contributor to emissions of
polluting.
“*gases, including nitrous oxide, a greenhouse gas whose warming
potential is 296 times that of carbon dioxide.
“*Share of livestock production in human-induced emissions of
gases.

15% 17% 44%

Methane Nitrous Oxide Ammonia
|- =

Live stock Other Agriculture Non-Agricultural

L 4

2/17/2017 2b 76




Methane

Chickens, turkeys, pigs, and cows
b Sl oy 20x more powerful
producer of methane in the U.S, A
Methane is 20x more powerful at
‘ ~ ‘” " trapping heat in the earth's atmosphere
than carbon dioxide.
Nitrus Oxide
The meat, egg, and dairy industries 300x more
roduce 65% of worldwide nitrous
:xldo emissions. pOWEI’fUl
| Nitrus oxide Is 300x
e more powerful at
v “ - trapping heat in the
| earth's atmospher ethan
carbon dioxide,




ANTIBIOTIC RESISTANCE

Will Kill More People Than Cancer and Diabetes Combined By 2050

How Resistance Develops and Spreads

0%

of all antibiotics are
glven to livestock, mostly
to speed their growth
and prevent diseases

Fertilizing with antibiotic resistant manure

of livestock and grain treated
with multi-use antibiotics
significantly increases the
spread of resistance
in bacteria.

Manure encourages
the proliferation of
antibiotic resistant

bacteria when applied
as a fertilizer in
agriculture

of all antibiotics given to humans
are prescribed unnecessarily or
used inappropriately

78
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20

10

0 b
humans (retall all animals (inc. pets) feedlot cattle
pharmacues)

sCanadian Integrated Program for AntimicrobialResistance Surveiilance (CIPARS) Annua! Report, 2009
=Development of a Longitudinal Antimicrobial Resistance and Antimicrobial Use Surveillance Program for the Feedlot Sector in Western

Canada (BCRC 6.41)
Source: BeefResearch.ca
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L Antibiotics kill
When antibiolics are given to animails... most bacteria can survive and multiply

But resistant bacteria

SPREAD Resistant bacteria can spread to...

T @

A

produce through prepared food through

animal products contaminated water or soil contaminated surfaces

v L.
3;‘3-___-—.-«

EXPOSU RE People can get sick with resistant infections from...

—_— e

contaminated food

_

D

the environment when animals poop

contaminated environment

S a—

Learn 4 steps to prevent food poisoning at www.foodsafety.gov

IMPACT Some resistant infections cause...

g

-

mild illness

N —

severe illness and may lead to death

About 1 in 5 resistant

—p» infections are caused by germs

from food and animals.
Source: Antibiotic Resistant Threats in the United States, 2013

Learn more about antibiotic resistance and food safety at www.cdc.gov/foodsafety/antibiotic-resistance.himl

Learn more about protecti ng you and your family from resistant infections at www.cdc.gov/drugresistance/
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Epidemiologic triad
 uannismIuaNLasiasnuaIug
drdnsandiingau (Source Path Receiver)
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Epidemiologic triad of dlsease

*-;m—-

Agent (virulence, infectvty 7< 7§
of a pathogen;

" o Increase in the ability The proportion of susceptibles
addictive qualities denoguecr e nd 1 e e et porultin
of a substance l H A !
of abuse, efc.) A H
E E
Environmental change Envirenmental change
facllitates agent spread alters host susceptibility
Environment Host
(sanitary conditions; (gonetic susceptibilty, ' T
social context; availability resiiency; nutitional e A
X Immunhf;laigeiiﬂ o MALARIA T
of health care, etc. status, behaviour, efc) el °
Characteristics s
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nannIsALANLastavnuA UdUA IS0

w} s ~p % | f
/ * \ . Path Reeser

. ©O) o
. Source Path Receiver ‘ ) w

Most
Effective

Elimination
Substitution PREVEN"ON
SOURCE Source or process modification

Automation
Isolation / containment / enclosure

Local exhaust ventilation ENGINEERING

g5k General ventilation
AR, PATH Increase distance

— - , Work scheduling
- ADMINSTRATIVE CONTROLS
* INCLUDING WORK PRACTICES -,

PROCEDURES

Good working practice

, WORKER  Operating procedures
Réquires worker Persongl protective equipment PPE

"psh,_so'm\ihﬁsﬁcfwﬁ:soulpmaur T 5 o
SR i i ket (Forndanlun15nnu)

Least
Effective
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EHIA (Environmental Health Impact Assessment)
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Social factors
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Economic factors
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