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Course Specification of: Waste Management

General Information about the Course __iall (e dalal) cila glaall
A aud

AN K]
Waste Management <basl) 5 ) Course Title d
Add g )Rl ey
ENV352 Course Code and Number 2
ey Credit Hours izl cilelud)
Total rges (/e s ) palaa Lol Saaiaall cile bl 3
Training | Seminar/Tutorial Practical Lecture Credit Hours :
3 0 0 1 2

. o e )l Sucadl sall
ds¥) Jualll / Gl s gusl ‘g::d; Leﬁg s‘im 4
LAl ABld) cltlatial)
None g (S22 ) S

Pre-requisites (if any)
(@29 o)) Apaliaal) cilthial)

Co-requisites (if any)
Al o ghall (g IS ;;j;rﬁsﬁj;liﬂecc:iﬁl T
offered

SRl (55 Al

Third Year / First Semester

None KET

B.Sc. in Environmental Sciences

EngliSh / Arabic = / ‘é‘." ) Language of teaching the course 8
; Al All s
Semester - Study System 9
slaiua daaly — dgmhal) 3 ) gall y Il 4418 S A (8 (s 10
Faculty of Petroleum and Natural Resources — Sana'a Uni. Locatlonc(:)fut:sichmg the :
Prof. Nabil A. Al Shawafi Bl oxe a0 | Rall Ciliual ga ((9)aa pud 11
Assoc. Prof. Hisham M. Nagi JPENREVEC PN PN Prepared by :
U“‘S;"‘ e @ J\J
2020 Aaalall A2
Date of Approval

Course Description ,_ial G
Al kel cias A alb Rl as
This course introduces students to the basic |dlall o i ) o8l 1 aag
principles of solid and liquid waste management, | 2Ll calalaall 3 Sy Al salully
which include in addition to municipal wastes and el ) daleaYh Jads 3l il
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domestic sewage, industrial, medical, | Gl ( auall (ol il g all)
construction, and hazardous wastes, in addition to | L&) el clalaa g gl g deliall
introduce students to the classification of wastes (a ysliaa s cillal &‘}j At o hall

and their sources, and their impacts on |. il : . i
environment and human health, and the methods 5 Al el . .&y Js s
a pan 48S 9 cu\.uu:}“

used for waste quantification and treatment and Leinllaa 5

ultimate disposal. Leia palddl) ¢l glad g

Course Intended Learning Outcomes (CILOs) __all alai cila A
After completing the course, the student will be able to: A 18 Cullal) ¢y 6 b g jiall Al 3 (pa s LgEY) ay

0

al. | Identify basic concepts and principles and || 4 sall il Jatl) g (g 3bal) g Asslia) atliall i oy | - al
theories related to various wastes. Adlisal) cililialy

a2. | Recognize the human activities that lead to || 4l 4alily) 1) a8 AN 4 pdal) clal&dl) Jaay | - 22
high production of wastes. e

bl. | Analyze the environmental issues that Ll ZU e dadldl dind) oAl Jlay | - bl
resulted from waste production by human Ailady) cllalid) ddaud g3
activities.

b2. | Planning in a proper way how to manage e oalddll 3)0) Al dpulie A8k bbiy | -h2
disposal of waste. Lldlad)

cl. | Use modern tools and techniques that help || & sl (A &aal) cldlilly <) aadieg | -l
to quantify the amount of wastes produced || 4bwd¥) CUalddl) (o AUl Uil e aaad

by different human activities. Al
c2. | Choose the optimum solutions for treating ALl el dallaal el Jolad) sy | - ¢2

the different types of wastes.
dl. | Perform the tasks which is assigned to || ce @b Gad ol 13 ke Lo QIS LAY algall 539 [ - dl
him/her, lonely or as a part of a team, in LT JSUEa datlaa Ja
order to address waste problems.

- el alail) il A g Rl alad cila 3 dag) ga

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)

@Uﬂ\@ﬁé@\éﬂ\&\eﬁ J)M\QASJJAAS\M\QI@J&A
(Program Intended Learning Outcomes) (Course Intended Learning Outcomes)

(bais 130 (o LS malipll Cils Hae e 1IST)
Al dlaial) cilallaaall g salsall g adlial) 7 guage i pd | A2 | Bl g jsabually Asalad) aliadl iy | al
ARl clilially Aag yal)
Al g Al RN 30 A A i) sl aY) A8y 3y | Ad | i) S @8 o Al SUBLED e | a2
Al 590 el ) L e
Alle ABay AB%all @) gAY astall g Al NS Jlay | B3| il L) o Al Adad) cSEA Jay | b1
Ay cbalidl) Ao gy
AQUA A Aagdal) o)) gall g Al 508 At Jd JS2y bbady | B4 | (e gl §)y) Ldsd bl 48y 4k b3y | b2
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Aaal) i) g < 539 (e Ao sita Ae gana BeliSy atdiy | C1 | Soled (A1) Afjasd) CLdill g <l gaY) addien | 1

Ol B bl paad adld JSg aadiad Al Cillalail) e Al il dpaS yaad B
Adbiaa) ddludy)
Al Jsliiall g Llial) Aadlaal Lial) Jolal) dliny JUidy | C5 | LAdLial) cllddl) dalleal ial) Jolad) sy | 2

L2l gl g A
) JSds (@8 Gaidg) 0 jhan W S (Al gl i | D2 | Gad gl MLk W IS A algal) i | d
ABNAY g digall julaal) g A gHAY clay il L) ya LA JSUdia dadlaa Jal e (338

A 9810 g adail] g andil) Cilians) Sl alail) cla e dag) ga
Alignment of CILOs to Teaching and Assessment Strategies

2 9811 g alail) g adat) L) iy (agdll 9 o jlrall) 5 jial) alad cila yia dag) ga 1Y g
First: Alignment of Knowledge and Understanding CILOs

g0 ) sl plall g andail) 4ol i) pgll g 48 jmall /) Ball il e
Assessment Strategies Teaching Strategies Knowledge and Understanding CILOs
IS 85 Jale &t ¢l paladll Al clhilly sabially Aaulad) anliall Gy -al
gl el sl ) Jaaliall LASlALY) cldlially
daadll 43 sl gl Lladl LaliY) ) o AN Ay pded) clblad) S | - 22
Ll

2 9N g (o i) A ey (A A1)l jlgall) ) oRal) alad il e dag) ga 1Ll
Second: Alignment of Intellectual Skills CILOs

s 580 Al i) alail) g adeil) i) i Aia M) &) jlgal) /) Ral) el A
Assessment Strategies Teaching Strategies Intellectual Skills CILOs
5 ymadl) laY) s Alelal) ¢l pealadl) Ao gy LWL L) o Al i) colSEa By | - b
el L) A Caiasl) Ay bl
Jaadll 4y sl Sle sana 2 Jasl LAl (e aldl) 30 At dulia Ay s bl | - p2
Do) claa ALY Oa

i) g i) Al sl (land) g Aigall ol jlgrall) el alas cila i Aap) ga s LI
Third: Alignment of Professional and Practical Skills CILOs

i) o) i) | el pulal) ) i ghaal gl gl /el iy e
Assessment Strategies Teaching Strategies Professional and Practical Skills CILOs
) s Alelal) ¢l pealadll Bt A selad Al Apaal) il g <l ga¥) asdiey -c1
Jadll a4l jlaal 2 Caianll Adlidal) Ay claladl) ¢pe Aailil) el dsag
I alasl Adliaal) clal) dallaal B Jolal) s [ - 2
(gl aladl)

2anil) g (i) dgansi) by (Aalad) <l jlgall) Ball alad cila jia dag) ga slayl
Fourth: Alignment of Transferable (General) Skills CILOs

psil) dyasi) i) alail) 5 adeil] da) i LA Gl A
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Assessment Strategies Teaching Strategies Transferable (General) Skills CILOs
sl 5l sal) Al aladl) dal ¢ G (el o) 1k L IS A plgal) g3 | - I
A Hall calalal (sl alail) el Jslia dadlea
dhadll g5 sl
Course Content J_iall s giaa
Theoretical Aspect s Bl il &l g ga
Saae ﬁ‘ Gl 220 i i) il guda gl s gl i ) e ga gall gl
SRl aladl) Contact ng;(rs()f Sub Topics List Topic List / Units Order
(CILOs) Hours
oblall Cayyet e Aadia
al, a2, el gl e | Introduction
b1, b2, 2 1 bl les o I
cl ablall jobas @
fhl il il ale Al jial) cublasl)
A cllidl Gaiat o | Domestic Wastes
al, 32, el U 4 }‘L}.d\ ‘)LjS]\ °
b1, b2, 4 2 A il )
cl, c2, clall e Jolidll Goh e
d1 Ad sl
ALlaill e galddll il glad @
A yiall
Pocliall Clladl Al o e luall calalall
Acbiall clilidl canai o | Industrial Wastes
al, a2, clalaall gl By e
b1, b2, A 5 Aeluall 3
cl, c2, Glaliall e Jlal 35k e
d1 Aaelinall
Gl e palall 35l @
Ascliall
fiphll clall Al o dudall il
al, a2, Agll clal) Canat o | Medical Wastes
bL, b2, |, 2 Ak LG A 5 4
CI(’JZ’ el e galddll 35l e
Akl
felidl lalie Al @ sl elalig
al, a2, 2 1 sl at.ids.«é\ s o | Construction Wastes 5
b1, b2, el cladaal Al By e
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cl, c2, Gllig e alddll 5 e
d1 Ll
okl el ale o 3 ksl callasl)

al, a2, s,hallcall ¢ 150 o | Hazardous Wastes

bi’ b22, 4 2 sohall clallaad By e 6

c(’nc’ albal e galil) G5l e

Bkl

¢ oxall Sanitary Wastes
Cayall Gldlia Gl Sa e

.M‘

al, a2, o pall cilaladl Al BN e

b1, b2, g 4 >l 7

Cl, Cz, i yall sl dallac cilana o

d1 (eall
olic dallaad dalisal) 3 lll o
@»A.“ s pall
Ciyallsle aladi ulsile] o
.M‘
’8 14 Ahadl) cleliadl g auludl) 23e
Number of Weeks /and Contact Hours Per Semester
Practical Aspect (if any) (< Of) dlead) Cle g gal)
Sl I RS “
alall laia Jsay | dtady o il 8 / G ) /ALeal) sl o
Course ILOs Contact Weeks Practical / Exercises/ Tutorials topics | Order
Hours
al, a2, b1, b2, cl, ) 1 R E AR JETRER Joe 1
c2,dl1 “
al, a2, b1, b2, cl, ) 1 AL Tasalal) L s 2
c2,dl1 “

1, a2, b1, b2, cl .o .
a’aéz,(’n 25 2 1 poanlisll uaS i | 3
al,a2 b1 b2, 1, 2 1 sl LS i | 4

b}

1, a2, b1, b2, cl g .
a’aézbélb’c’ 2 1 Gl S 3 |5
N | o e e |7
aban pLb%el [ 1 EPRITENERCRI-] B
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al, a2, b1, b2, cl, il e s
c2,dl1 2 1 Ohedl e (p=n 9
" azé;)l&;ﬂ, b 2 1 Crasouedl A pS e i | 10
9
abanblLbL L g 1 (g el sl 3 I Y S s | 11
9
al, a2, b1, b2, cl, L i SeS
o2, d1 2 1 elall Hlag 4 (s 12
24 1 Ahail) cleluad) g auludl) Alaal
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies alxil) g aulaill Clbas) i)
el G palalll  w
Al w
lad<sll mw
A8l g ) gall m
Aol pall colalsl) m
Ale gana A Janll  w
oA Glaa ALY Ja m
S aladll
‘5_1‘5‘;&:\3\ ?l:_ﬂ‘ L
Tasks and Assignments <lisil) g dadsy)
l ]
alail) iy i £ gl i e g X ol /sl
CILOs ) MMa‘:l?J ] i< A ‘-‘935 /U-‘-‘S-‘-‘; Task N@
(symbols) Week Due (slas /52 8) SSlgnments asks 0
(L o 1 | ] I | 1]
| [ Il | Total Score 4a_ 3 ) L]
Learning Assessment alsil) aus
l ]
s A ) Ay
<l A dau . j ot SA
pladly gl A &’f“ Al s -
CILOs Proportion of Mark W‘ - Assessment Tasks No
. eek due
(symbols) Final
Assessment
al, a2, bl . s a e 4 s 1
b2l c2 7. 20 30 ws Exam Jeedll cial sl
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?11)129 121» l;; 7333 50 W15 Final Exam (Practical) (cles) Juadll 4lgs JLaa) 2
?11)129 121» 2; 7 46.7 70 W16 | Final Exam (theoretical) (¢ ) Sl &gs sy | 3
7100 150 Total Ay

Learning Resources alill jilas
(ol Al all 1y oS ) il A ecil 3l and) APA Ui s gl i3
Required Textbook(s) (G224 &8 235 Y) dewi ) aa) sall
e LaGrega, M. et al., Hazardous Waste Management, McGraw-Hill, New York, 2001.
e Pierce, J.J.,, Weiner, R.F. and Vesilind, P.A. (1998) Environmental Pollution and Control, 4™
edition, Butterworth-Heinemann publications.

Essential References 5ilwal) aa !l
slaua ‘t\dg:)“ Ko uiljmb aaul) YAD LAJ Jaxs 2017 ¢g\}uﬂ\ sde Juigawadl s (521 @
Ol ‘g;“’)m‘ GUiHe cpan) @ il g A0l LLad ¢1997¢ daa) dana padll o

Electronic Materials and Web Sites etc. < 5 a8 a9 4uig S jalaal)

Course Policies _iall & dagial) cilubaad g Jayl gual)
A Cladpad) ikl (22008 plall 284 ad ) cdlall ¢ sidid as gal) ¢y Al Gaauny
Class Attendance “saslail) cildladl) ) guas

ol SN G pualadl) sae (e 775 e ST pian BUall ey - 1
Tardy Ala) jgaal) 5

b_pualaall o (ga (3583 10 P& ) sumall adle n g5 il jualaall diel 50 llall o sing o) ny -
Exam Attendance/Punctuality ¢laia¥) Ja) ga 3

Al Al 21 g UATaY) Jpaa ey 3aal) i 8 I EAY) ) puian il e o -
Assignments & Projects o bdial) g izl 4

33 eyt 0 Cpe ol gl L S s il 5 il s il ol SV GO e oy -

Cheating &)

iad oLal 4l e iy g ¢ LERY) Aaslia Aom il Al i o ¢ JLERY) & aal) dadl ) IR ST Alla i - [ 5
A il i) gl g el sl vy i) gl i AlLaall i)

Plagiarism Juai)

o mri g LI (e aliad &5 Cogu Ol JERY) A AT (s diad i Jlail Aadl ) (S5 el lllall - | 6
SIS il il il 5 el o o) jaY) HATY O () 5k

Other policies s Al clubua

el ol QA ) ALaYl ccllatey) Aol L) il dalall o5l ekl Jay s Y - | 7

ASIL 453a 5 (i gall 5 Cpans el qe Alalad (8 Bpendl BIATL Ul s of s -
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Information about Faculty Member Responsible for the Course __iall iui ¢e cilaglra
wlele 6 Al C;al.‘sb.d\ ) gl daaf sae a4 ¥l
6 Hours (52) Prof. Nabel A. Al Shwafi Name
Office Hours : )
curedll | el 1 | sUSEN | ol | ol | cudd) slaia gl ad ) 9 lsal)
THU | WED | TUE | MON | SUN | SAT 77787327 & Location &Telephone No.
A )
E-mail
General Information about the Course _iall (& dale cilaglaa
oy Al )
LA 3 )
Waste Management Lalasl) 3 ) Course Title 1
Ay g )Rl Jay
ENV352 Course Code and Number 2
eyl Credit Hours 2aizal) cilelul)
Total e O/ e s <l palaa LAl Badinall cile L) 3
Training | Seminar/Tutorial Practical Lecture Credit Hours :
3 0 0 1 2
. . < P . g.ubﬂ\d‘«aﬁ\j@w\
Third Year / First Semester do¥) Juadl) / <l g glaad) | S dy Level and Semester 4
) Loiall ALl cildlaiall
None By (S S
Pre-requisites (if any)
Gda g ) Aalaal) clulhial)
None X R (“e2s0h e e .6
Co-requisites (if any)
. DA A Gy (o) el )
B.Sc. in Environmental Sciences Al aslad) u g8 | program (s) in which the courseis | <7
offered
. . o JoAal) Gy i A3
EngllSh / Arabic o / G2 ‘ Language of teaching the course 8
plaia daaly — Gl 3 gallg Jo it Als | S ot Ol 0
Faculty of Petroleum and Natural Resources — Sana'a Uni. Locatlonc(:)fut:s?hmg the :
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Course Description _iall ciay
A iVl ) Rl e A oall ) ) il Caas

This course introduces students to the basic | (saluall lUall Cay 23 ) 5860l 138 Caagy
principles of solid and liquid waste Gl Al Al clalad) 5l Al

management, which include in addition to S . o e N
municipal wastes and domestic sewage, Cliliay dalll cbwll ) Ayl Jads

industrial, medical, construction, and ddubll ) Acliall el 6@;43\ s pall

hazardous wastes, in addition to introduce g o e L e fas . s
> , I il dastg o3 adll cullall L) clalia
students to the classification of wastes and ;y N J: ” _ v J e ._j
their sources, and their impacts on Al e Lgia g 55 IS 5l 5 alias s i)
environment and human health, and the |[lgallaey W pas 48Sy (LYl dsiay
methods used for waste quantification and . . .

. : e palddll &) gad
treatment and ultimate disposal. ' = 7

Course Intended Learning Outcomes (CILOs) _iall alad cila A
After completing the course, the student will be able to: | e 138 callall ¢y 68 (i g 5 Rl Al 3 (o £LgaidY) 2ay
1
al. Identify basic concepts and principles and | &asisal) by il g s abal) g o) aaliall iy -al

theories related to various wastes. QNS clilialy

a2. Recognize the human activities that lead to high | 4ltall L2l ) 52358 ) Ay y—dal) el &l juay -a2
production of wastes. R

bl. Analyze the environmental issues that resulted | 4 s CUWI #US) (e 425U dpinl) Sl Yy b1
from waste production by human activities. Alaay) il

b2. Planning in a proper way how to manage | .CUWliall cja (aldil) 5 )a) dsl dulia 48 jhy by b2
disposal of waste.
cl. Use modern tools and techniques that help to | a5 8 solod Al Ahaad) Cldsill g <l ga¥) addiiy -c1
quantify the amount of wastes produced by Adlial) dilaady) cilabidl) (pa dadldll il das
different human activities.
c2. Choose the optimum solutions for treating the Adlidal) cillail) dadlaal ) Jglad) jUdy -c2
different types of wastes.
d1. Perform the tasks which is assigned to him/her, | Ja ¢ @b G g 13 jdia gy G Al algal) 535 -d 1
lonely or as a part of a team, in order to address Ll Jsliia Aadlaa
waste problems.

Course Content __dal) s siaa

Theoretical Aspect 4 bl Cle gua gal) Lk ddad

il ld) 5 . s gl
O ; Aubuadill dile g gall . 3
iy | &Y 2 : al (o I e gagally | 2N
Week Due Sub Topics i . Order
Con. H Units
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el Cay jas Aadia
il g gl Introduction
2 1 ablaill Glaa 1
ablal) jalbeas
e il clilaa) s Lo 4yl clad)
A i) clalad) Cayias Domestic Wastes
4 30 A el clalaall Al Y 5
Al el il e G G35k
A el el e Galadl) cl glad
fieliall il o L e liall cilalaall
Aoelicall colalaal) Cayieas Industrial Wastes
4 5.4 Ageluall clalial gl H5Y) 3
Aacluall el e Julsill (3 4k
Apclual) laldall e (alisll 55k
faghall Ll a Lo Al cllad)
gl el Cagias Medical Wastes
4 7 <6 Adal) callall aagl) Y 4
Al clall (e paladll 5,k
2 8 G le g Dot i LS|
Med-Term Exam
eelidl clalas < L Ll clalaa
bl il g1 gl Construction
2 9 oLl cildlad dan) EY) Wastes 6
bl clilie (e paladl) 35k
95 phall cillail) a Lo 3 yhall )
5 hall el o) il Hazardous
4 1110 okall il da Y Wastes 7
5l G (e (il 35k
fonall G pall clilis 2 L 8 pall Cilélis
ceaall Cipuall cilalig ¢ e s>l
cenaall G jal) cildlaal il Y Sanitary Wastes
8 ‘1153 :llj gl Ciyall ol dallas Cillase 8
cenaall i jeall olsa dallaal ddlisall G5 k)
gl G yeall ol aladi sale )
) 16 Clas sl ares Juadll 45 jlaal 9
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