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Table 1: Types of Units used in Environmental Measwements

Typical Units
Represenation Example (Defined Below)
(mass pollunt) ffictal mas)  mgfhg in sal Py
(mesz pollutast) /(total volome)  mg/lin water mg/1
(volume pollutant)/ {total volume) volume Fraction in &ir ppm,
(males pollutant) /(total volume)  moles/l in water M
G I3 i o sl B e Nman Ol geale 5 L5 885 gy S5
’ ekl
S
(g kS 5 g
ekl dl

30, 25 Jo NG iy S0 2l S LSS0l yedale s

PPT,PPQPPB, PP,
et Y g 5053 W Ol 5 g ad s

o %2033 S &gkt 528 (PPM)
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| S S 05055 s o> 9yl sy 53 L3 85 Sl ses 5
Environmental ) qas (EPA)aSdaa—ulyaey 58l 535 do oSl PPM s
Jagnns :a;lx;l&‘.f;.?ajjé [P PP oy iT@é?JaﬂA;H(PrOLOCLiOH Ageney
WS slodg i SSoyd Lsitgy s pbluslaig, I

BEJYCR NPT J&ﬂﬁ@g;o)@&w:,tﬁ|JAJ|5SJ”J§S:.( PPM)
i S Ma./PPV=1,000,000 M
M. : Mass of pollutants(K,Lb,...)

Ma @ Mass of Air (K., Lb,...)
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PPM=1 mg, k=1 m,, Lit
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e

PPT(PartsPerTrillion
=1in1,000,000,000,000
0r:1/1,000,000,000.000

(PPQ)

pes .n};uf 30,9 goasParts Per Quadrillion
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11n 1,000,000,000,000,000:1PPQ is cqual to

or 11n 10°5 and or 1/1,000, 000,000,000,000
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el QJJJ&JJ:}{ :

ng/m? When Tpgis equal to 106gr (1
mg/ m® (il
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P35l 5 béﬁ*&‘ﬁ')'é;@ﬁ(ug/m’;)‘:j S 5 o Yk )

Urban Rural
Finc Coarse Finc Coarsc

Total Mass 12 27 24 5.6
SO, 17 1.1 12 _
NOs 0.25 1.8 0.3 _
NH, 43 <0.19 23 _
iy 0.067 <0.01 0.114 _
C 7.6 33 33 1.3
Al 0.095 14 0.02 0.2
Si 0.2 3.8 0.038 0.58
S _ _ 37 0.2
Ca 0.15 3.1 0.016 0.32
Fe 0.17 0.73 0.028 0.12
Pb 0.48 0.13 0.097 0.014
New York, 1986.
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A ) 5 09!
> S i s fan 8360058 e s JE 5l Jox 21,200,000 5 g2 50 UK S
30 Mi s e o 0216 gr (Rate )e3las) Lisls HC >3l 3,1 gr ( Rate )o3luasl ,Lizsl sNO,
6 S alona (w2 )315IHC 4l (NO;, NO )5 2t NOx 3. S 3l 5 S 7556, o el
SBT3 A e il g5 S30 peasS
>
—é;l.lﬁldy .&J}aI\Ox s -4
1,200,000 X 30 X 3.1 = 111.6 X 10° gr/day NOx = 111.6 tons / day NOx
—:D_}‘J."'éyi J.Jj:HC > —:\:)
1,200,000 X 30 X 1.6 =57.6 X 106 gr / day HC =57.6 tons/day HC
—MJ;\JL‘NOQ él_.’.‘rAng? —C
MNO; =46 gr/ Mol . V=46 gr/224 liter
220 NO, (55 4150 L
(11,6 X 10°X 224 X 10°)/46=54 X 10* m*/ day
V=16 gr/224liters M CH, = 16 gr / mol
-:A.]‘;‘.so’,l,.c‘..?.s‘;f:} A 5 CH, 3
(56X 10°X224X 107)/ 16 =8.1 X 10" m’/day
g 13,5 X 10" m'/day Rt ed 5 & e HC 5INOX »
ol 91 409 93
cCO 3 pwid syhliveclu 5 3( 1987) WHO 3 wddJydo 5 JLus
350 51400 pgrm’ | 30 mgrm’ s e Sasas 2BIE SO, 5IN,0
S sl e PPM iy S STP i silalé il g2 igr/m’
5 101,325 Kpat ) s o | 5o 510 C':Jj..o‘,ijl.éjg).ﬁl_,,j >
.‘;)r.?oa_,:.:IZZA ‘_;.\lﬂ
[ Conc] ppmyv (m’fm’) = (L/L) = ([Conc] g/m3)/( ( mol wt) gr/mol)
x Videal = 22.4 L/ mole x 10

ppmv = Parts Per Milleion by Volume
ppmm = Parts Per Milleion by mass = | Conc | gr/m’

F 61'




Ju ol Lg%

a). mol wt of co =12 +16 =28 gr/mol

Veo = { (30 x 10° gi/m’) / (28 gr/mol x 22.4 x 10° m¥/mol ) } =
N:o 24 + 10 gr/gr = 24 ppm

b). mol wiol N0 = 14 x 2 + 16 =46 gr/mol

Vo= { (400 x 10-6 gr/m3) / (46 gr/mol ) } x 224 x 10°

’ m’/mol = 195 x 10° gr/gr = 195 ppb = 0,195 ppm

¢). mol wt of SO;=32 x2 X 16 = 64 gr/mol

Von = { (1350 X 10-6 gr/m3) x ( 64 gr/mol) } x 22.4 x 107

m*/mol = 0.125 ppm = 125 ppb
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Acid deposition ¢
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Arbome Particlates TR Poor Indoor Air Quality

Biological Uk and Your Health
Contaminants: |

Wolg, Dust Mites,

Animal Dander; = :
Cockroaches, =711 Headaches

Rodents, Pests AN Memory Impairment,
Insects, Bacteria, [N TEENISECS Fatigue,
Fomaldehyvde, g8 e Wb Eye, Nose,
Aldehydes, ¥ e I Throat Iitations,
:’EJ:.E e .3 Coughing,
NO -NO- Wheermng,
F Respiratory
Infections,

Skin Rash,

Liver, Kidney,

Centra Nervous

System Damage,

| I Cancer,

_Indoor W Other Health
Enswronment ! Risks and

Check Hazards
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Dizziness
Headache
Eya irritation
Nasal irritation

__..~Coughing and
z~~==shoriness of
“hreath

) Sore throat

— ——Possible lung
cancer and
other lung

\..." diseases

Cheasl pains,
increased cold,
allergies
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Health effects of pollution

Air pallution

Water pollution
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Dangers of lead and arsenic poisoning
Arsenic poisoning Lead poisoning

Nerve damage High levels of lead
Skin damage: ® Mental ratardation,

sl oz polals Joar

#Hyperkeralosis
(scaling skin)

=Pigment changes

Increased cancer risk:

Blung
B Bjadder

wKidney and liver
cancers

Circulatol
problems in skin

coma, convulsions and
daath

Low levels of lead

® Aeduced |Q and
attention span,
Impaired growth,
reading and leaming
disabilities, hearing
loss and a range of
athar health and
behavioral effects.

Sourcas: Allnnes 1 End Childhaod Lead Pnusnmra and news wirts The Denver Post

S S5l s
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How a three-way catalytic converter works

Chemical reaction in catalyst
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E-waste Hazards

= Heavy metals:
= Cd, Ni, Pb, Cr*¢, Cu, etc.
= Can cause Environmental and Health impact

= Not appropriate disposal:
= Landfill =
leaching to soil,
surface & ground water

= |ncineration = create dioxins

AN and SVCT (2002)
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FISH CONTAMINATED
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One of the ways humans consume heavy metals is by eating fish that lived in

polluted waters. Photo credit: Photo: Redjar,/Flickr
The most harmful heavy metals are arsenic, lead and mercury. The pollutants encourage

accumulation of free radicals, which injures cells, damages the DNA and creates the seeds for
disease, the article says.
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International convention, agreements and treatics to protect cnvironment.

CLIMATE CHANGEVE

Vienna convention on the protection of the ozone layer
Montreal protocol fro the Greater protection of the ozone layer
Climate change treaty

UK [ramework convention on climate change

Kyoto protocol to the convention on climate change.

Forest sand and wildlife

The Ramsar convention

CITES: Convention on the international trade in endangered species Of
wild fauna and flora

The Bonn convention

International tropical limber agreement.

Emotion on the biological diversity.

PEOPLE AND HUMAN RIGHT

World heritage convention

1LO Convention NO, 169, C

ILO=International Labor Organization

LRTAP: Convention on long range trans boundary air pollution

Basel convention on the control of trans boundary movements of Hazard
wastes .

Convention on the Trans boundary Effccts of industrial accidents.
Rotterdam convention on prior Informed correct.

Stockholm convention on persistent organic pollutant.
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Message from the Ministry of Higher Education

In history.books havc played a very important role in
gaining, keeping and spreading knowledge and science;and they are the
fundamental units of educational curriculum which can also play an effective
role in improving the quality ol Higher Education. ‘Therelore, keeping in mind
the needs of the society and today’s requirements and based on educational
standards, new lcarning materials and textbooks should be provided and
published for the students.

1 appreciate the efforts of the lecturers andauthors and 1 am very thankful to
those who have worked for many years and have written or translated textbooks
in their ficlds. They have oftered their national duty and they have motivated the
motor of improvement.

1 also warmly wclcome more Tecturers to prepare and publish textbooks in
their respective ficlds so that. after publication, they should be distributed
among the students to take full advantage of them. This will be a good step in
the improvement ot the quality of higher education and educational process.

The Ministry of Higher Education has the responsibility to make available
ncw and standard lcarning materials in diffcrent ficlds in order to better cducate
our students.

[Finally [ am very gratctul to the chict of German Committee for Atghan
Children, Dr. Erocs. and our collcaguc Dr. Yahya Wardak who have provided
opportunities for publishing textbooks of our lecturers and authors.

1 am hopeful that this project should be continued and increased in order to
have at Icast onc standard tcxtbook for cach subjcet, in the ncar futurc.

Sincerely,
Prof. Dr. Farida Momand
Minister of Higher Education

Kabul, 2015



Publishing Textbooks

Honorable lecturers and dear students!

The lack of quality textbooks in the universities of Afghanistan is a serious
issuc, which is repeatedly challenging students and teachers alike. To tackle
this issuc we have initiated the process ol providing textbooks to the students
of medicine. For this reason, we have published 176 dilfereni medical
textbooks (95 books (unded by DAAD, 80 books funded by kinderhillc-
Afghanistan) from Nangarhar, Khost, Kandahar, Herat, Balkh and Kapisa
medical colleges and Kabul Medical University. It should be mentioned that
all these books have been distributed among the medical colleges of the
country free of cost. Currently we are working to publish 20 more non-
medical textbooks for Nangarhar University. All published medical & non-
medical textbooks can be downloaded from www.ecampus-afghanistan.org

The Alghan National [Tigher Education Strategy (2010-1014) states:

“Funds will be made available to encourage the writing and publication of textbooks in Dari
and Pashtu. Especially in priority areas, to improve the quality of teaching and learning and
give studenls access 10 slate. o the  arl information. [n the meuntime, lranslation of English
language textbooks and journals inlo Dari and Pashto is « majoir challenge for curriculum
reform. Withour this facility it would not be possible for university students and faculty ro access
modernt developments as knowledge in all disciplines accumulates at a vapid and exponential
pace, in particulay this is a huge obstacle for establishing a research culture. The Ministry of
Higher Education together with the universities will examine strategies to overcome this
deficit.”

The book you are holding in your hands is a sample of a printed textbook. We
would like to continue this project and to end the method of manual notes and
papers. Based on the request of Higher Education Institutions, there is the
need to publish about 100 different textbooks each year.

As requested by the Ministry of TTigher Education, the Alghan universitics,
lecturcers and students, we extended this project to the non-medical subjects
c.g. Science, Engincering, Agriculture and Economics.

T would like to ask all the lecturers to write new textbooks, translate or
revise their lecture notes or written books and share them with us to be
published. We will ensure quality compaosition, printing and distribution
to the Afghan Universities free of charge. I would like the students to



encourage and assist their lecturers in this regard, We welcome any
recommendations and suggestions for improvement.

1t is worth mentioning that the authors and publishers tried to prepare the
books according to the international standards but il there is any problem in
the book, we kindly request the readers to send their comments to us or the
authors in order 1o be corrected [or [uture revised editions.

We arc very thanklul to Kinderhilfe-Afghanistan (German Aid [or Alghan
Children) and its director Dr Eroes, who has provided fund for this book. We
would also like to mention that he has provided [unds for 80 other medical
textbooks in the past three years which arc being used by the students of
Nangarhar and other medical colleges of the country. Dr Erocs has made (unds
available for 20 additional books which are being printed now.

T am cspecially gratcful to GIZ (German Socicty for Intcrnational
Cooperation) and CIM (Centre (or International Migration & Dcevelopment)
for providing working opportunities for me during the past five years in
Alghanistan.

In our ministry, 1 would like to cordially thank Minister of Higher Education
Prof Dr Farida Momand, Academic Deputy Minister, Prof M Osman Babury
and Deputy Minister for Administrative & Financial Allairs Prol Dr Gul
Hassan Walizai, Acting Chanccellor of Nangarhar University Prof Dr M Taher
Enayat and lectures for their continuous cooperation and support for this
project.

T am also thankful to all those lecturers that encouraged us and gave us all
these books to be published and distributed all over Afghanistan. Finally I
would like to cxpress my appreciation for the cfforts of my collcagucs
Hekmatullah Aziz, Ahmad Fahim Habibi and Fazal Rahim in the office for
publishing books.

Dr Yahya Wardak

CIM-Expert & Advisor at the Ministry of Higher Education
Kabul/Afghanistan, Junc, 2015

Office: 0756014640

Email: textbooks@afghanic.org
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