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HPC: Engineering - Investments - Realizations
Renewable Energies

Environment & Health Infrastructure
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Systematic Approach & Master Plan:

Alir PoIItlon | Enwronen ealth

1.

N

SR

. Definition of Threshold Limit Value

Identification of Pollution Sources &
Pollutants (organics & inorganics)

Concentrations & Toxic Risks Limits.
Definition of Corrective anti-pollution Actions.

Installation of Monitoring Net & Central
Controlling for selected Pollutants.

Health Bio-Monitoring (Epidemiology).
Modelling of Pollution Events & Forecast.
Corrective Actions Implementation.

Administrative Commando Structures & Reporting Training,
Maintenance & Modernization.

Emerging Pollutants. - Environmental POLICE !
7
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Air PoIIutlon Environment & Health
Systematic Approach & Master Plan:

Identification of Pollution Sources & Pollutants (organics & inorganics)

- by Screening: Detection & GC-MS (qualitative & quantitative).
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Air Pollution: Environment & Health
Systematic Approach & Master Plan:

. Identification of Pollution Sources & Pollutants:
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Air Pollution: Environment & Health
Systematic Approach & Master Plan:

2. Definition of Threshold Limit Values Concentrations & Toxic Risks

For ex.: according WHO, EC: Directive 2008/50/EC, US-Clean Air Act /National Ambient

Air Quality Standards (NAAQS), Specific TERQ-Values, etc.:
-> Strong Evaluation Differences for “Gravity” !!!

Europe EU Germany / AT USA/EPA China /Beijing
T T T » Air Quality Index 150
Sevones PrE— - 00 pgslm
e — - Benmuni
Map C trations of PM,, in 2014 o '1" ﬁ Q
| A\ o lIOEDTOTIDR TIDROIEES Ajr Quahty Index {AQI) Values :
= — 82 Moderate
- Eleft‘i z;-lLDn Wed. 14:00
( “ : : Pollution | Index Value E e l — P
e A T = | Verylow 0/25 = : N T
"' % Low 25/50 o 0t || et da|
;-r ) [:l o | [ Medum e R - -
High 75/100 s R T AT
European Environment Agenc ‘b\!') 4dJIiNNEEE SENEEEEEN FEENNOEE EEEN

:::::::::::::::::::::::::::
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rget & Lin:lit Values

for Air Pollutants

o

_ Europe EU: 2016 USA / EPA WHO (2005): Air
Pollutant | py;ractive 2008/50/EC) (2016) Quality
http://ec.europa.eu/environment/air/quality/stan | http://www.epa.gov/criteria-air- . .
dards.htm pollutants/naaqs-table GUIdeIIneS
Unit Averaging | Permitted Unit Averaging Unit Averaging
[ng/m3] | period exceed- | [ug/m3] | period | [ug/m?] | period
ances
each Year
25 1 year n/a 15 1 year 10 1 year
PM2.5 18,,020) 1 year n/a 35 1 day 25 1 day
50 1 day 35 150 1 day 50 1 day
PM10 40 1 year 35 50 1 year 20 1 year
SO 350 1 hour 24 75 ppbV 1 day 500 10 min.
2 125 1 day 3 0.5 3 hours 20 1 day
200 1 hour 18 100 ppbV 1 hour 200 1 hour
NOZ 40 1 100 1 40 1
year n/a (53 ppbV) year year
Pb 0.5 1 year 3 month 0.15 3 month ?
max.
CO (max.) 10 000 8 hours n/a 9ppmV | 8hours ?
co 35 ppmV 1 hour
Benzene 5 1 year n/a ? ?
03 (max') 120 8 hours n/a 0.07 8 hours 100 8 hours
ppmV ?
03 12? 1 year
As 0.006 1year n/a ? ?
Cd 0.005 1year n/a ? ?
Ni 0.02 1year n/a ? ?
I PAHs (BaP) 0.001 1 year n/a ? ?

Air Pollution
Systematic
Approach &
Master Plan:

2. Definition of
Threshold
Limit Values

Important International
Management
Differences !:

Pollutants & Cocktails




Air Pollution: Environment & Health
Systematic Approach & Master Plan:

2. Definition of Threshold Limit Values Concentrations & Toxic Risks
(TERQ). Toxicological Assessment & City Specific TERQ-Values !

Cancer & genotoxic Effects l__“'m"”

Product Safety & Toxicological
i 4= Effects without Effects with
Mechanisms Dose Th se Threshold

reshold Dos
& Cancerous

4 Compound _J
red B

SSA
“SR
Genotoxic [ Epigenetic
¥ —

Clastogenic Mutagenic

. ‘ . Induction & up-rizing of
M‘?_d'ﬁcal"’“ of B Modifications of Mutation Frequency
c [+ (permanent DNA-
maodification)

Hazard / Danger (Potential Effect)

Hazard/ without with
Danger
Types e Cancergenic, e Hepatotoxic,

¢ Mutagenic, ¢ Nephrotoxic,

¢ Teratogenic. e Neurotoxic, etc.....

Gravity Independent of Dose Dependent of Dose
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Air Pollution: Environment & Health
Systematic Approach & Master Plan:

3. Definition of Corrective anti-pollution Actions. Examples:

Emmission Limitations:

» Traffic: Limitations,
Combustible change,
» Coal & Oil Burning,
> Incinerators & Open Fire,
= > Dust creation,
g : = ’E » Changing of Electricity Production (IED: EU, etc.)
. > Industrial Decentralization,
3 » Off Gas Treatments, Agriculture, Smooking, etc.
» Industrial Emission Control & Limitation (IED...).

Cities: Decentralization of Industry
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Air PoIIutlon Environment & Health
Systematic Approach & Master Plan:

3. Definition of Corrective anti-pollution Actions. Examples: - 4
Emmission Limitations (ex. Directive 2010/75/EU): %

> Traffic: partial Interdiction of old Cars & Bikes (> 10 y), limitation of
Gasoil, Emission Control: - Combustible change (to H,, Gas,
Electricity, Public Transportation: Subway, etc., free bicycles...),
» Coal Burning: Limitation, Interdictions, Emission Treatments etc.,
» Open Fire / Incinerators: interdiction / Limitation (Waste, Coal, etc.)
» Dust Limitation: Humidification, Covering of Materials Storage, ....
» Changing of Electricity Production: Wind, Solar, Pyrolysis,
Geothermic Energy, Hydro-electric Power Plants
» Construction Sites: Firing and Dust limitation,
> Industrial Decentralization (- out from the Ci
» Agriculture: Dust, Pesticides, Fertilizers,
> Reinforced Permission Systems,
>&inocen' > Smooking Interdictions, etc.
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Air PoIIutlon Environment & Health

Systematic Approach & Master Plan: IIE

4. Installation of Monitoring Net & Central Controlling for selected A

» Pollutants, for ex.: Dust (PM10, 2.5 & 1), PAH, NO, (NO,,
NO, N,O), SO,, VOC (Benzene, BTEX, etc.), CO, O;, CO,, Pb,

» Other Important Pollutants:

- VOC: Volatile Organic Compounds (BTEX, Polar Solvents, Haloginated
Compounds, as: Haloformes (DCM, TCM, TCE, VC, EDC, etc.), FHCs,

- Heavy Organics; as Dioxins PCDD/F, chlorinated PAH, PCB, POP, Pesticides,
- Other Heavy Metals; as: Hg: Mercury, Fe: Iron, Mn: Manganese, Cr, Zn Cu,..

Cl O
- Acids: HCI, HF, H,SO,, HBr, HNO,, etc., I;[ j@:
Cl (0] Cl

- Microbiological Agents; as Virus, Bacteria,
Mushrooms, Pollen, etc.

- Othgrs: Asbestos, Al, NH,, Salts, Radio-
INOGEN  alements, Aromatic Amines, HET, etc.
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Air Pollution: Enwronment & Health
Systematic Approach & Master Plan:

Installation of Monitoring Net & Central Controlling

4,




Systematic Approach & Master Plan:
5. Health Bio-Monitoring (Epldemlology)

Asthmatic, Bronchitis,
Pseudocroup, Lung
Cancer, Allergies, etc.

THAMHIEEN
NEWS

» XD

Possible air pollution link to Alzheimer's

HOME POLITICS SOCIETY BUSINESS HEALTH EDU/YOUTH ARTS & CULTURE ,‘ﬂ-'q

A Kien Giang Province local collects half a kilogram of
cement dust by sweeping part of his floor one morning.
Photo: Tien Trinh

Cousitty Population Mortality dl‘le to uai_“ﬁc 3 Mortality d}le to n*afflc Ratio
(mullion) accidents for all ages (1) air pollution for adults > 30 (2) (DH/(2)
France (1996)* 58.3 153 per million 501 per million | ’

Austria (1996)* 8.1 119 per million 487 per million
Switzerland (1996) 7.1 84 per mullion 400 per nullion
New Zealand (2002)° 3.1 137 per million 196 per million
Hai Phong. Vietnam (2007)° 0.6 307 per million 1572 per million

Ha Noi. Vietnam (2009) 2.6 174 per million 2473 per million 1:14.2

*Kunzli ef al. [20]; ®Fisher er al. [23]: “Vu ef al. [38].
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Air Pollution: Environment & Health
Systematic Approach & Master Plan:

6. Modelling of Pollution Events & Forecast

Modelling of:

e » Weather,
-Eg% > Pollution Concentrations,
1 > Smog distribution,
E » Toxicological Risks and
i fé% > Needed Corrective Actions.
E

fn
f

<

5696100 : : i Quelle: Umweltbundesamt, Umweltbehdrden der Lander
2552000 52100 2552200 2552300
SinoGeN 18
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Air Pollution: Environment & Health
Systematic Approach & Master Plan:

7. Corrective Actions, including Prevention. — I q

Examples: Main targets include:

+ Tighten the controls for power plant emissions to reduce emissions. L —
* Introducing cleaner fuel standards and switching to electric vehicles.

» Restrict the construction of power plants and other energy-intensive industries near residential areas.

* Improve urban planning to increase green spaces.
+ Take air quality into consideration when conducting environmental assessments for major projects;
for example, flyovers and highways should be far away from residential areas.

* Reduction of emissions from coal burning industries and vehicles .
+ Boost cleaner (Public Buildings, etc.) and more efficient use of coal
+ Promote the use of electricity and natural gas in place of coal

* Increase wind, solar, hydro and bio power sectors (clean energy).

* Encourage the use of waste straw as a resource.

* Reduction in-field burning.

* Implementation of control measures to deal with air pollution.

« Establish legally binding and regional coordinated plans to reach
national air quality standards that include clear timelines.

* Introduce a national coal consumption cap.
Hike up pollution discharging charges and strengthen supervision efforts.
Shutdown inefficient coal-fired industrial boilers.

XINOGEN
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Air PoIIutlon Enwronment & Health

Systematic Approach & Master Plan:
8. Administrative Commando Structures & Reporting. § @ §-

9. Training, Maintenance & Modernisation. - Environmental Police!

10. Emerging Pollutants. — —

[ o & e
Tetrahydrofuran Pyridin Dibenzofuran M. Voc Treibhaus Hgl(t H.O
0 ~ v & \-:-V )
e O O S
0* / N o W % %} ) \__,2.--"
m"} NEL, NH, NH, NH, -‘- Ozon Saurer Regen
© g" © @ &
CH,
= o W (o) ™
Anilin o-Toluidin m-Toluidin p-Toluidin |
L * Vietnam has the third highest number of
motorbikes after China and India on world
L ranking.
L * Cars and motorbikes are estimated to contribute
70-80% of air pollution in Vietham.
TR * With an 86 million population, more than 24
n million motorbikes are registered.
* More than 4 million motorbikes are registered in
L Ho Chi Minh City (official pop: 6.65 million) and 2

million motorbikes are registered in Hanoi.
* Public transportation is very poor.
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=
o
o
m
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Air PoIIutlon Environment & Health
Needs for specific Pollution Cocktail Management:

7. Assessments & Corrective Actions

» Systematic City specific Air Pollution Screenings are needed to identify
& quantify the real local Pollutant Mix acting as Exposure Cocktail to
Human Health.

» Only in that way a real realistic Toxicological Exposure Risk
Quantification (TERQ) / Health Risk Assessment (HRA) can be ensured
for the existing Pollutant Cocktail and for the needed Corrective Actions
concerning Emission Reductions.

» The Pollutant Cocktail can be assessed via the MOA-Methodology,
where Pollutant Cocktails are assessed.

> Definition of TEQ for City (& City Quarter) specific Pollutant Cocktails !

» Only this approach can overcome the non-satisfactory “Single-
follutant Evaluation by Table-List Threshold Values.!

NOGEN 21
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Air PoIIutlon Enwronment & Health
Needs for specific Pollution Cocktail Management:
7. Additional Pollutant Survey & TERQ

» Alcohols: ethanol, 1-propanol, 2-propanol, 1-butanol, 2-propanol, iso-butanol, etc.,

> Isoprenes: alpha-pinene, beta-pinene, A3-carene, longifolene, beta- phellandrene, camphene,
myrcenecarvone, limonene, etc.,

» Aldehyds: pentanal, hexa2-pentenal,heptanal, octanal, nonanal, decanal, undecanal, 2-pentenal, 2-
hexenal, 2-heptenal, 2-octenal, 2-nonenal, 2-decenal, 2,4-heptadienal, 2,4-nonadienal,

» Monomers: styrene, vinyltoluene, 2-phenyl-1-propane, 1,6-hexanediole-diacrylate, 2-ethylhexyl-
acrylate, butyl-acrylate, methyl-methacrylate, butyl-methacrylate, phenoxyethyl-acrylate, 1,6-heaxane-
diisocyanate,

» Aliphatic Hydrocarbons: Hexane, heptane, octane, nonane, decane, undecane, dodecane, tri-decane,
tera-decane, penta-decane, cyclo-hexane, methyl-cyclo-hexane, etc.,

» Aromatic Hvdrocarbons: Toluene, ethyl-benzene, o-, m- & p-xylene, 1,3,5-trimethylbenzene, 1-
methyl-ethyl-benzene, styrene, etc.

» Esters: n-buthyl-acetate, iso-butyl-acetate, ethyl-acetate, 1-buthanol-3-methoxy acetate, 1-ethoxy-2-
propyl-acetate, 1-methoxy-2-propyl-acetate, 1-ethoxy-2-propyl-acetate, 2,2,4-trimethyl-1,3,-penthane-
diol-mono-iso-butyrate (Texanol), 2,2,4-trimethyl-1,3,-penthane-diol-di-iso-butyrate (TXIB), etc.

> Ketones: 2-butanone, 4-methyl-2-pentanone, acetone, 1-methyl-2-pyrolidone, 4-hydroxy-4-methyl-2-
pentanone, etc.,

x Glycol 2- butoxy ethanol, 2-(2-butoxyethoxy)-ethanol, 1-methoxy-2-propanol,1-butanol, 2- butaggl
INOGEN"  etc.,




Case Studies from East Asia:

TERQ (MOA-HRA) Risk Assessment Monitoring on TEQ Base: ICR 10E-5 & ADI

Air Pollutants: City H. Quarter 1a [ug/m?3]*

300

NOZI, etc.

250

200

Relative TERQ-ATL (Air Threshold Levels), based on TEQ (Toxicity Equivalents)

150

Major Emission Sources: Car Traffic

Air Pollution Cocktail Spectrum, based principally on strong Traffic
X'NOGEW Activities: NO,, CO, Benzene, etc. (in Quarter 1a, City H.)

23




Case Studies from East Asia:
TERQ (MOA-HRA) Risk Assessment Monitoring on TEQ Base: ICR 10E-5 & ADI

« Air Pollutants: City H. Quarter 2a [ug/m3]* A"O“"Ia“c Amines & Solvants

350

Major Emission Sources: Textile Dying Activities

300

250

. Relative TERQ-ATL (Air Threshold Levels), based o

150
: | | ‘ |
o I | I
'\f
d\ b\

Ln
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q"@

«'31'\ 9‘1'\ 6‘? & o

Air Pollution Cocktail Spectrum, based principally on Textile and
X'NOGEW Dying Activities: Aromatic Amines & Solvants (in Quarter 2a, City H.) 24




Case Studies from East Asia:
TERQ (MOA-HRA) Risk Assessment Monitoring on TEQ Base: ICR 10E-5 & ADI

« Air Pollutants: City H. Quarter 2d [pg/m?3]* 50'“l‘=‘“t5
[

1
350

Major Emission Sources: Contaminated sites & Solvents use

y,
c\ -»

«?‘*l Q"“N ’L"P 'Ep @ & Q‘°\§ @\@)

300

250

&

)

i %
o QOQ ?@ \ql\'
s w & 2
Q? - Qé'f’é( ® o ‘!&s“ « 3 &

Air Pollution Cocktail Spectrum, based principally on Solvant use and
contaminated Site Emissions: BTEX, chlorinated and polar Solvants and Dust
X'NoGEN with Cadmium (Cd), Lead (Pb) and Mercury (Hg) (in Quarter 2d, City H.) 25




Case Studies from East Asia:
TERQ (MOA-HRA) Risk Assessment Monitoring on TEQ Base: ICR 10E-5 & ADI

= Dust, SO,, NO, Air Pollutants: City H. Quarter 3a [pug/m3]*
“I l— \ Major Emission Sources: Incinerator & Traffic
H
= e HET, PAH PCDD/F
l POP Acids
As I 1 CI-PAH HCl & HBr

250

200

150

100

50

0
D"-S

Air Pollution Cocktail Spectrum, based principally on Houshold Waste
XINOG Incineration: Dust, Arsenic (As), Mercury (Hg), HET, PAH, Acids (Hg&,
BrH) and POP (chlorinated PAH) (in Quarter 3a, City H.)
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Results and Conclusions: 1/2

» The Results are showing, that the Pollutant Screenings are absolutely

necessary to quantify (by TERQ) the real toxic Risks of the identified
Pollutant Exposure Cocktail
and

> to take the right Decisions concerning Emission Reducing Corrective
Actions.

» This should mandatory, because Air Investigations shows, that in
dependence of urban Activities the Air Pollution Spectrum and Pollutant
Cocktails could be very variable, as also their toxic Impact !

» It’s not at all sufficient to limit Monitoring ps==mmy
on PM2.5, PM10, SO,, CO and NO, !!! |

X|NOGEN°




Results and Conclusions: 2/2

» Via the TERQ Risk Assessment (MOA — HRA), City (and City

Quarter) specific ATL: Air Threshold Levels for different Air
Quality Levels can be defined and implemented “on-line” for best Public

Health Protection. Even sensitive groups, as Children (concerning
Pollutants which are at the same Time Carcinogen and Mutagen) can be
better protected by these Pollutant Screenings and specific TERQ (MOA -
HRA) Approach and based on TEQ-Factors & Pollutant Cocktail related
Thresholds.

» This Systematic Pollutant Screening + TERQ (MOA — HRA)
Approach should become Standard for better Public Health
Protection and especially for sensitive Groups, as Children,

Asthmatics, etc. After receiving the Pollutant Screening results a
restricted Parameter Monitoring can be decided.

XINOGEN@ 28







