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GLOSSARY

Air poAlutisnmade up of a number of gases, m
amount sv,apwad @rbon dioxide and argon and ot he
when har mful chemical s andlueatrd i ctd masn aa et ieuni
foricets a concentration that interferes with
environment in other ways.

Air guwalmetayure of the | evel of pollution in

Bi odi verssharytt: form of the phrase O0biol ogical
on this planet and how it interacts within
pl ant s, ani-onadg aniasnnmMds morcrloand and ik twatt eand
organi sm.

CFCsShorthiorodl 6or wbachbhonse chemicals used i
past, in aerosol cans and refrigerators, whi

Envirodmeant which surrounds (from the French
dictionary).

EnvironmentAahadcdhamdnadocemaml teration in the ¢

Environment 8ummarnites i and syntheses of exi st

physical,

bi ol ogical, sociological, and economic respo
EnvironmenA anta nedfufceecdt :environment al change.
EnvironmentAalc hiamga&ct n environment al gual ity
value judgment has been made on the importan
Environment al i Ama@tctavs ¢ ysmersti.gned to i den
on t heeeolpihg si cal environment -laeidngonofmalne gi s
proposal sprogelaimsiog®ct s, and operational proc
communicate information about the i mpacts.
Environment al | Apaer mSdef emewnt f ormal ly in t
Environment Policy Act as a summary of t he

alternativesi ;acitncolnudsitnagg et.he non
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EnvironmentTahle gsutaaltiet yof the environment as ¢

measurements of i1Its components, oOor subjectiy
wort h.

Environment aldi nsittainndgarcdosnndi ti ons of environme
numerical terms and wusually with | egal stand
man's heabehngnd wel l

Environment al ManagemantEnSystoeme t EMIS) Manage
(EMS) is a framewoadkhiteawd ehel penameabdbmpagpal s
contr ol of its operations. The assumption i
environment al performance of the company. T
environment al perf arcrhd reovee dt haetacimustomipany ' s
company's business and goal s.

Effl Lequi d wastes such as sewage and |l iquid
GreenhousGasgassessuch as carbon dioxide and m
radi ating f saomfchabues i bhagr twhabrsmi ng i n the | ower
greenhouse gases that cause i matdaokadCdl
nNitrous 20.xi3eee (NGso greenhouse effect and gl
Hazar douWawtasttehat poses a risk to human hea
handl ed and di sposed of -baareaf wlaliyn.t s x acnaprl els
killers, bleach and waste electrical and el e
Particul aRienemaddleird or | iquid particles that
at mosphere bymade upadcanslesnaamt t he Earthodés s
matter include dust, smoke, soot, pollen and

Noi se pdoli steison:hat di sturb the environment
example continually sounding house al ar ms, |
units and aircraft or motor engines.

RecytTd ebreak waste items down into tnhaekier r aw
the original item or make new items.
Sewalgiequi d wastes from communities, which ma

homes and iguid waste from industry.
Smogir pollution consisting of smoke and f oc
areas and s mainly caused by the action of

I
I
[
Smog can cause eye irritations and breathing



Waste mandbemmanhagement of waste collection,
transport from where it is produced to where

Waste pr &wne rmatsiperc:t of waste management that
waste we produce and minimizing the potenti a

packaging or ingredients in products.
Zer o emABskeogsne, mot or or other energy sou
rel ease any har mful gases directly into the
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EXECUTI VE SUMMARY
Background

i . The Private universities in Bangl adesh st
Uni versity Act was passed with an aim of sup
hi gher education and reducing taleli rumirweersslirte

Bangl adesh were in the public sector only an
i's onee&kfhotwme vate universities and i1t start
has two campuses in S8aver UandebDbakg. AAs @O0
should have its own campus and t husst rtecs sems L

moving the private university to their own ¢
up a project to establBasdhd aa oufn iDvhearksai tNyo rctahm pQui
The sobu@dy area i s considered as 518.455 deci
this area are occcuwpnmed chwdlerrees i¢dheen teiaaslt asnidd e
BadRampur gPrReoatr oni ). As per the DAP, the pr

ur ban residenti al zone and falls within O
Conservat2Oo2n3 FRommvéer onment al cl earance, t he

Environment al (InpEa st uAYs e T o mk Bt ey i ive tod itd
guantify and evaluate the potenti al envirol
el iminate adverse environment al i mpacts, off
wi || ul timately signal whethercambasprepesed

sustainable and suitabl e.

Legal framework and guideline

ii.On the very first note, any t yppeer mafs sh winl,
and they must be in conformity with the | a
Pl an/ Detail ed Anegea wklldn.f oTHerwe adfitfefrer ent | aw
gual ity standards related to building constr

Mega City Building Construction Rul es, 2008,
1993/ 2006viamadnmémrt EGo n(sEeGR/)AZ 3 Aosth gR&IR ®R533t hi s
project required both site and environment
operphaenrn

Baseline condition

iii Previioudiley entire propgdsadd opw. esjBeoate sa rrena t rue
hdbeen constwakteedgwhsebhedofIf aleetr heet cpsrioniee chti n
A small powasooneroefd Ilwvand | ow | yingSarfedtwlihar
been obsetwedvidsittdngWawas &lbhfalea anteithn g on t he
water | olwy tamg as .t hd %BfaoMtdwalss ghel and which 1 s
i nundated under nor maée, fhnmogli gnitfuiadarmtn.end dan

of fl ora afnoduafmbdu mmao waegrre cul t ur al and | ivest oc¢
iv.The proposed site istd hBaddeRaynpalr @z eRlo@mdo X |
Hafhe d.laPe 0) ect . Kur i |l flyover which plays a



of Dhaka <city i1 s connecPtreadgsariiatnhi .t hTeh en eme wa i B
Express highway kmsawaprfoxo mat leé ypooposed sit
manmade drainage system which is wusually bui
Il n the study area with growing number -for <co
mot ori zedn vrechadd ,esl aock of adequate and prop
poll ution and noise. |t hassbB&Bénbmueleaytd 8§ anedbh
v. Considering the wutility fadihlei stesy BEBESGCO
99% have access to water Tosappmi €edi dory aNAB ADI
Compéanyniitsed e sfpmrn s9 uUgdapsl yiilmngt he study area and
i n magottf st he area. tAlbh® uds esWdraegne chaa sofbeen i den
the jurisdiction of WASA and DCC covers maxi

| mportant environmental components

vi . Considering the baseil mmer tcamtdi d@n winr drhmee if to
have been identified; ailranpddloldunl iacnrd, trygies e ,s o
soi l erosi on, vegetation, electricity deman:t
generation, sewage discharge, traffic vol ume
| mpact

vii The i mpact s have been i denpriefonesdt r iu t it ct
constr uodadroant iaonnd. It i s obvious that there \
preconstruction and construction phases and

construction phase with few additional posit
i mpacts identified are not high in magnitude
noi se may be generated from, mabdl cpastoncof o
sheds and st oscyksytaeangs. bBr hiampge ed due to | and

construction activiaueadhelBeracti afftieswill nlt
gual ity may be further deteriorated due to f
const rewgati ipanédn tl existing vegetation in the a
preparatitore. opuwnrharsgeq n alver al | vegetation wil

si Hewe vdiree, wi | | be increased pressure on ut

i ncrease.

EMP measures
vii Environmental Management Plan (EMP) has b
measures plan for minimizing the negative ir
benefits of the posi,tfovEomampiiet meadwmred hhav e
identified and recommended,
Construction machinery should have proper
Vehicle speed I i mit shoul d be at 15 k m/
communities.
x Water to be sprinkled and construction m
and covered with thick polythene while ¢t

| EE BRAC UniveBasdda, aDhaea,ulBangl adesh XV



x Construction materials should be mobili ze
to 4:00 am and should not be dumped on r
The height of dyke should be maintained :

|

Awareness program should be increased th
electricity, gas and water.
x Il ntegrated drainage pl an srmamumald ebien aignep |
system and natur al drainage system;
x Usescdfar panel should be encouraged
x Gas cylinder would be used for | aborator)y
x I ntroduction of recycling of used water
x Keep sufficient number of bins in the car
x The wuniversity should have provision of
faculties and staffs
x Provision of residential facility for the
x Remove road side trading activities to er
x capacity as well as pedestrian wal king fe&
x Ensure proper parking facility of the <car

PubComrsul tation

i X. Public consultation done be&obpoandtdheheopme
ar.dan addition, to ensure occupation safety
identified the potenti al hazard and risks as
possible measures to avoid thgselhlhhazdonds mamd
the risk. The hazards include fire, el ectr
di scharge. An Emergency Rebpeprsdgde oRlIl smfkeay I
identified through Hazard assessment proces

measur es, this safety plan has been devel op
explosion safety plan,dieladc tenoecrugte nocny spalfaent y
materi al managearhe rppte opll @n.r eported both posit
proposed university project. Advantages incl
environment, genemnrta,t i amargd | ioro@d o nReommpigd coyonen 0i t i o0
mo s t |l ocal s expressing positive outl ook. H
changes, traffic congestion, and pressure or
services, oaleonntg awi tdni spl acement . Suggestion
el ectrimaintayg,e ds éenlefal t h and water services, anc
community welcomes the project's |Iimplementat
X . Public Consultation conducted during cons

from the possible affected persons and ot her
i mpact of the project or activityunatr ealals ctelr

materi al concerns in the project or activity
consul tation meeting took placé&iwher 8RAEUNAER
taken all t peematabpupestaeabdr sher eaeiiggdbnce and

(neighbors) expressed their gratitude to BRA



CHAPTEIR | NTRODUCTI ON
1.Blackground of the project

1. Therivate uwumi vBearnsgiltaideessh started functi ol
gover mmentof parl i ament . Unt i | the enact ment
uni versities in Bangladesh were in the publi
and 2@IXvMkas Tdo requirement as the public unive
infl ux of students intending to seek higher
forced them to | eades itdaatxioanngs huapeodnio fit endee ir gn g n
currency of the country.

o education which nurtures fresh ideas and

t ensures a high quality of edotempiomasand
Building on BRAC' ss oelxupteoro cenacl el eonfg esse epkoisnegd by
BRACU hopes to instill in its students a com
and progress. BRACU is acccCedimisdi by ¢UGC)U
approved by the Ministry of Education, Gover

2 . BRAC University (BRACU) was established i
t
I

Mi ssi on

3. The mission of BRAC University is to fost
the creaemdfemreoxtceal | ence in higher education
and able to develop creative | eaders and aft
knowl edge.

Goal

4. The goal of the wuniver sibtay eids etda cprtd wind evi
on professional detvebaopmenthemomwi s hudéret sk,no\
necessary for | eading the country in its que

provides an environment for faculty devel opn
Faculty willh Ree movirdednewitt i n whi 4 atrime yn gc a
skills and contribute tyo dehvee |corpeiantg oann do fu sniem
skill s.

5. BRAOUniversity has decided to construct €
Uni versity

6. Campus spread over 518.455 deci mal of | a
KHAR 2Py aghtairani , Badda, Dhaka 1212). BRAC Un
Clearance from Rajdhani Unnayan Kartipakkhy
Appefidi xand Cl earance Document ) . Pl anning a

WOHA Architects Pvt. LtdfrSemgdépbr elampusotos
10,000 student s.

7. As per environmenk8lCesndegrpwatoifon aRglee pr ¢
1 under <cat e&Sgcoarlye oFfr, affileairttgbeal SEBx a monla®lb ¢ a | (

| EEf BRAC Uni v-B8rasliday ®&dthaMerulBangl adesh 1



mu s t be carried out for this devel opment p
Depart ment of Environment (DoE) under mi ni s
environment al clearance certliEEemdreEnwoluHae b
Consultants Ltd. conduct and updated the | EE

1.2 Objectives of the study

8. The objective of this stiE&€yudy baspdoduc
environment al clearance from the Department

1.Bcope of present study

9. TheE&tudy of the project wildl identi fy ¢tF
anmlrovides outline of suggestions of effecti
enhance the positive envirohbBEaepalt pooeat s at
x Compliance with various policies, gui del
uni versity act, Bangl adesh National Bui |
Construction Rules, 2008.
x Conduct environment al baseline survey;
x Select environmental components | ikely to
x Assessment and evalwuation of I mpacts;
x Preparation of EMP

1. 4. Limitations of the Study

0. Maj or l i mitation of the study was the t
uthority made substanti al progr eus a@afndp reorceu
ook preparations for constructionnicoessidteyi
ampus when they were told that environment s
onstruction wor k.

O o0 o

1.15nitial EnvironmenStudgEx@enamati on (I EE)

11. The Pl &&eondy hpaseplagteasndi ro Con$héet ant s§owt d

te@zmmpmuddd di sci plinary experts.

S. IName Designati|Academic Qualificat:i

1 Dr. JagadiTeam Lead|{Ph. D in Environment a
Saha

2 Md. Rasel [Mechanica/B. Sc. Engg. (RUET)

Md. Al im NSr. Envir|B. Sc. (Hon'"s) Env. S
Anal yst Sci. (BAU)

| EE of BRAC UnBaédajtPhakaMeBahgl adesh 2



4 Most . MahffEnvironme|B. Sc. (Hon's) Env. S
Anal yst Sci . ( BAU)

5 Md. Abdul |Technical |B. Sc. (Hon's) and M,

6 Md . RejwanEnvironme/B. Sc. (Hon's) Env. S
Anal yst Sci. (MBSTU)

7 Md. ArifullSoci al Co/M. A. (Social Wel fare

1.6 Report Strwucture

12. Thi s r eplomritt ioanl tEnevi r onNimnEmt a BRE&W méc amp u © n
contains the following chapters.

Chaplpresents I ntroducti on cont ai ns backgrc
l'imitatia&gsudy. t he

Chap2ceavers the ALegislative and Regul atory /
type of projedtriied| Bahwegls®eegdblieatory Fr amewor |}

Policy, Energy and Power Policies, Environn
strategy and regul atory 1issues pertaining t
Environment al Cl earance Requirements.

Chap3®enm Approach and Methodol ogy contains de
foll owed forl EEbmdlycti ng the
Chap4d4deerscri bes the ADescription of the Project

facilities proposed to be created in the new
Chapbckeaal s on fABaseline Environment al Condi t
physical environment, Hydrol ogy, mleEdetoudoyl ogy
area centering round the proposed | ocation.
Chapten t heEd®Gmemioc Baseline describes the sc¢

near the project area.
Chaplfer describes fildentification of Potenti e
the construction of BRAC University Campus a

Chap8cemr environment al management plan sugges
the i mpact of the negative i mpacts and enha
the positive impacts in addition to suggest:.

Chap®9eCovers the fARisk Management/ Di saster |
project during construction and after constr
Chap#lédeal s APublic/ Stack holder Consultat:.i
Chapi®n AConclusions and Recommendati onso s
| E€Etudy based on which recommendations have
Chapit2r List of References

A List of Figures

AList of Tables

A List of Annexes

| EEf BRAC Uni v-B8radiday ®»DhaMerulBangl adesh 3



CHAPTER ENVI RONMENTAL POLI CY, LEGAL & ADMI N
FRAMEWORK

2.1 Policy and Uegal framework for

13. Anl EE s required for obtaining Environme:i
environment al regul ations of IoREUEt udounftary th
devel opment 860l EHEsbiex ppercajeedcti.n sense of br oac
2.2 Environme n(tAame nRdonteincty),, 12909128

14. The concept of environment al protection t

and decl ared withNathieenad o ptnimemt af Pbokicy,
Environmental KNationaPl Bnyi dé6A8thent al TRel i cy,

i mportance of policies in beefing apfdewme e
international i nstrument s including t he Wo 1
Brundtland Commi ssion Report, 1987. Paragr apg

the necessity of formulation of natriodrealt i pal
and sustainable devel opment.

15. The activity of the pOopogedt pgojecacdcatd

Bangl adesh Environment Conservation Rules (E
Examination hlhBEpewintlcaEMPed out for this pr

TablkeRe&l.evant Bangl adesh Regul ation

Regulations \ Relevance to the Sufproject

National Environment The project required taking proper action to prevent ¢

Policy 1992 (Amendment),| hindrance to biodiversity in natural water bodies and in

2018 aguatic environment.

Environmental The ECA is currently the main legislation relating

Conservation Act (ECA), environment protection in Bangladesh. This Act is promulga

1995 for environment conservation, environmental standa
development and environment pollution control and abatemg

Environmental According to the latest amended ECR Rules 2023shibuld

Conservation of Rules address all the impacts.

(Amended) 2023

Protection and Through this frameworlegislation, the government makes rulq

Conservation of Fish Act to prohibit the striction of, or any attempt to destroy, fish by |

1950 (Amended 1982) poisoning of water or the depletion of fisheries by pollutic
industrial effluent, or otherwise. Protection and Conservatioi
Fish Rules (1985).

| EE of BRAC UnBaedajtPhakaMeBahgl adesh 4



Regulations

National Agriculture
Policy, 1999

Relevance to the Suiproject

According to the policy alignment of the proposed project
must be selected carefully so that the acquisition of fel
agricultural land is minimal. Moreover, adequate meast
should be taken to reduce water logging and hamper irriga
systemsdue o t he construction of

National Land Use Policy,
2001

The proposed project must adhere to this policy so that
environmental sustainability of langse practices is assured.

The Embankment and
Drainage Act, 1952

Disposal of excessaverbedmaterial/dredged spoil may creal
drainage obstructions. So, adherence to the relevant secti
the Act must be addressed in the environmental assessmen

Bangladesh Environment
Court Act, 2010

According to this act, the government can take legal action if
environmental problem occurs due to project interventions.

Compliance
Guidelines

w

The guidelines provide a stdyy-step methodology for the
completion of ElAs. EQS fomir quality, noise, odor, soll,
sewage discharge, industrial effluents, and industrial pro
emissions for Bangladesh are furnished in ECR 2023.

The Forest Act, 1927 and
Amendment Act 2000

The ACT is relevant to the project as the construction of
project connecting the road will require cutting trees.

National Forest Policy
(amendment), 1994

The ACT is relevant to the project as the construction of
projectds connecting roads

Wildlife (Conservation and
Security) Act 2012

This ACT is relevant to the project as an intervention may aff
wildlife habitation and obstruct movement.

National Water Policy,
1999

Clause 4.6 b of this policy states that natural depressions
water bodies in major urban areas must be preserved to recl|
underground aquifers and drain water. Moreover, measures
be taken to minimize corruption in the natural aqug
environmenin streams and water channels (Clause 4.9b).

National Fisheries Policy,
1998

The projectrequired taking proper action to prevent al
hindrance to biodiversity in natural water bodies and in
aguatic environment.

Protection and
Conservation of Fish Act
1950 (Amended 1982)

It is considered that the proposed project construction works
in line with the objectives of the abeweentioned Act and Rules
The project required taking proper action to prevent 4§
hindrance to biodiversity in natural water bodies and the ma
ervironment.

Bangladesh Climate
Change Strategy and
Action Plan (BCCSAP)
2009

Relevant as the country is vulnerable to climate change effe|

The Land Acquisition and
Requisition of Immovable
Property Act 2017 and
Vested Property

The proposed project must adhere to thiglicy so that
environmental and social sustainability are assured in the ar

E&f BRAC Uni v-8radsidtay

dthaMear, ulBBangl adesh 5



Regulations

Amendment Act (2) Khas
Land distribution Policy

Relevance to the Suiproject |

National Land Transport
Policy, 2004

According to the policy, all new roads and major improvemel|
tolled or otherwise, are subjected to an EIA.

The Penal Code, 1860

According to the guideline, safety measures should be takel
labor in a work zone.

The Fatal Accidents Act,
1855

According to the guidelines, insurance should cover labor
employee.

Bangl adesh L
2015

According to the guidelines, GRMhould be taken intg
consideration.

Solid Waste Management
Rules 2021

Solid Waste Management (SWM) guidelines should be ta|
into consideration by a contractor.

EIA Guidelines for Industry
2021

According to the EIA Guidelines for Industry 208mhould be
taken into consideration.

Air Pollution Control Rules
2022

According to the Pollution Control Rules, Air Pollution Contr
Rules 2022 should be taken into consideration.

Noise Pollution (Control)
Rules 2006

According to the Nois@ollution (Control) Rules 2006 should b
taken into consideration.

National 3R (Reduce,
Reuse & Recycle) Strategy
2010

According to the National 3R (Reduce, Reuse & Recyq
Strategy 2010 should be taken into consideration.

Bangladesh Water Act
2013, Bangladesh Water
Rules 2018

According to the Bangladesh Water Act 2013, Bangladesh W
Rules 2018 should be taken into consideration.

Bangladesh Fire
Prevention Act 2003,
Bangladesh Fire Safety
Rules 2003

According to the Bangladesh Firrevention Act 2003,
Bangladesh Fire Safety Rules 2003 should be taken
consideration.

Bangladesh Climate
Change Strategy and

Action Plan 2009

According to the Bangladesh Climate Change Strategy
Action Plan 2009 should be taken into consideration.

2.BBnvironment Conservation Rules (ECR, 2023)
1. The ECR 2023 has <classified projects to |
based on the severity of their i mpacts on |E
A.Green: N of olrmpeancvti;r onment al cl earance, h
submit an application in a prescribed f
B.Yell ow: Slight negative impact (this pr:
Projects categori zed as Afgreeno and A

| EE of BRAC UnBaédajtPhakaMeBahgl adesh 6



environmental <c¢clearance; however, the p
prescribed format along with specified

C.Orange: MediPuno jlenepasc tc;cat egori zed as Or a
submitted to the DoE along with an appl
specified documents; and

D.Red: SeveRedI|amptacedgory projects require
required for the | ocation clearance, an

cl earance.

Steps to I nvolve in Envi AccmedkE@RE ORIBear anc

’ APPLICATION TO DEPARTMENT OF ENVIRONMENT |
I

D [ o | Coowe | S

The application should o The application should enclose: The application should enclose:
enclose: z,l,lslﬁé’e‘fhcam’“ shonld . Feasibility Study Report (for i Feasibility Study Report (for
i General information; i General information; ! g‘dus,t;}’/ pro) ect); erils industry/project);
i Description of raw materials i Description of raw = &eglglsgegggéﬁgma i Environmental Impact
- materials & finished : Assessment (EIA)
& finished products d ii. NOC from Local Authority N :
. products 3 : ii. Environmental ManagementPlan
i NOC from Local Authority i NOC from Local Authority . Process flow diagram, layout (EMP)
| . Process flow diagram, ayout i . NOC from Local Authority
}s)yste'm; G P v. Pollution minimization plan. v Pollution minimization plan;
Approving ECC (within 15 days) ’ T vi. Relocation plan; etc.
T ’ Approving SCC (within 07 days) ‘
I
Suchacl will be subject t 5 :
e - | ApprovingSCC it 21 day9 Conducting EIA following DoE
’ Applying for ECC ‘ approved ToR
[ I
I - -
7 Applying for ECC Approving SCC (within 07 days) after
‘ Approving ECC (within 07 days) ‘ | submitting final EIA
| ‘ Approving ECC (within 20 days) ‘ Applying for ECC ‘
Such a clearance will be subject to
renewal aftereach two-year period | I

Such a clearance will be subject to Approving ECC (within 30 days)
renewal aftereach one-year period

I
Such a clearance will be subject to renewal
after each one-year period

FigutPr@cess of Getting Envirornmem2@GRA3 Cl ear an

2 MDBaf egRalrsddc gt ement (SPS) 2009

16. ADB requires the consideration of envirc

operations, and the requirements for enviro
2009. This states that ADB requires emviront
| oans, sector | oans, sector devel opment p
intermediaries, and private sector | oans.

17. Screening andTbaetegbureabfomnhe environmer
for a project depends on the significance of

type and |l ocation of the project; the sensi
i mpaand ;the avaseféabrctive amf tcgati on measures
their expected environment al Il mpacts, and ar

| EEf BRAC Uni v-B8rasliday ®&dthaMerulBangl adesh 7



(i) Categd®ryyjrcts could have significant a
EI'A is required to address significant
(ii)CategoPryojBe.cts could have some adverse
|l esser degree or significance than th
determine whether significant environi

i kel vy. I f an EIl Asi s egar dededaasd,t htehd il
assessment report.

(iiiCategoPryojcts are unlikely to have ad
EI'A or I EE is required, although envir

(iv)CategoPrnojFdcts involve a credit |ine 't
an equity investment in a financi al i
must apply an environmental management
in insignificant 1 mpacts.

18. Environment al manafpemeMP, plwaan chEMPR).r esse
i mpacts and risks identified by the environr
det ai | and complexity of the EMP and the pri
be commensur aetca 6wi ti mptalce pmaj ri sks.

19. Publ i c dADBR |Iwislulrepost the foll owing safeg

affected people, other stakeholders, and the
the project design and i mplementation:
(i) feernvironment al category A projects, dr

Board consideration;
(iifinal or wupdated EI A and/or | EE upon r
(iiiejnvironment al monitoring reports submi
(PMU) during project implementation up

20. BRAGU as explained above has been cl assif
not expected to have major negative environ
projects require an | EE to identify and mitd.

2 . BB ghiri ve Ye2dado2®12&n,

21. ThEi ght e Year 2RIZnYP JrF&p'rPesent s one of th
pl anning and polgiowgr thoeawmend slalolf mdajeor sect o

Within this document, a separate chapter ide

terms of the goals and objectives, the FFYP
A Participatory, community management based
environment al protection;

A Sustainable environment al management in g
poverty;

A Envirofnrmeenntdl vy activities in all devel opm

| EE of BRAC UnBaédajtPhakaMeBahgl adesh 8



A Preservation, protection and devel opment

A Control and prevention of environment al

water and air;

A Conservatryiomewdadblnon esources @rehesasi ainnic
renewabl e resources, etc.

2.Wbr b&naygr OpegpacPay k NMantdiWatt BReservoir Conserva
Act, 2000

22. The above sitthes arbaraoshlhoadtd be preserved s
charasoteral tered and should not be | eased ou
encroaichmesée¢ areas will. be strictly control

2 . Dletail ed AreDzZ3am (DAP)

23. RAJUK initiated the Dhaka Metropothean D
e a r119\9 Degailed Area Plan (DAP) are prepared for different areas or zones of Dhaka city.
Thelatest Detailed Area Plan (DAP) 202P35has been preparetl o r Dhakaos er

metropolitan area covering about 1,528 square kilometers of RAJUKDaeed.a i | ed Ar e a
(DAP) is a very vital part of the DMDP as f a
As per the DAP, the proposed przojnecsr sanmn e
Residential Zones are intended primarily for
of other uses having potenti al to foster the
as primary school, nur ser YywemmEiqwer, s ictoynmumn ¢ t

i's not per mitdiedeantinteadiihaag a irilsetd orf e pieavna itltaebdl eu ¢
at DAP report.

x Regul ations regardi "fgtNoNeamad ofroni mign gus@s e:r ef

structurlegtahdty was i |l l egally established bu
exi stence of nonconformities is often inco
zoning has been designed. Therefore, t he g

geerr al | y (dSehseil rt eebclhe and Di al 2010) .
x ldentification an d-c oRefgoirsmirnagt i e e sofTam\don St r

nonconforming structures should be identif
neglect of the authority to identify or re
as defined in this Regulation orchs wbssee qoure |
structures from the applications of this R

x Termination aMa€®Removmal ipéUpesi od of ti me
t he-cooamf or mi ng uses may continue or remain

this zoning Regul ati on, or of any amendme:
conforming. -Eoefgr miumcgt Mmwint di egor use shal
compliance with this Zoning Regulation or

before the éxpypepatiod ¢6Bheheech and Dial 2

| EEf BRAC Uni v-B8radiday ®»DhaMerulBangl adesh 9
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28 Dhaka Metropolitan Buil ding (Construction
Removal) Rules, 2008

24. The planning and construction permit for
Building (Construction, Devel opment , Preser
Owner s/ Developers need to apply fomatt@amd cl
the proposals and standards set by the mast

On the other hand, for any kind of deviatio
have to be proowadeédptAwwte vagriittlit)chidel T7)5. I f the
useonfihesmaster plan proposals the plot owr
applied for the planning permission for cons
site and buil diHogve({Mdarh nau dl,ar2g0e0 7s)cal e and spe
applying for plamgmandepelpmpesméebionBCRt 2888 st ¢

project which i smmbeEAMRNand e/b)0 0i ssqaualreer ge sc
proj ecitgt Mehrerer i terion for identifogvergnimanmtge
of Bangl adaisde 290 8)zece da npdr csjpeeccti adpfoos it cbendhi
sect3i2on Subk2s eocft IBCrR, 2008) give the approval ¢
Campus tot &118l. adrbd areedamd | iitels eswpztetv a sg@ahe of
and speci alsiezcetdifotmero | gled $ deg pleopnmental ong wi
departmental <clearance, tSkBeomrojTaet pl ananeéemt
been showga.rZ.n

Land Use @I W
Certif Devel opmen
¢ Specialize[

Appro
Buil ding |
A

l DepartmentJl

DoE
DESA
DWASA
Titas
DMP Tr a

DCC
CAAB

Occupancy Cer

> > > > D> D> D>

Figuzkl @anning permission process in DMI

29Bangl adesBuN&adBodgkhot 28&mended 2020

25. The construction of any structumat iicnaBan
Building Cof€e,2Q20O®)Y. (BWNiBs code provides the

| EE of BRAC UnBaddajtDPhakaMeBahgl adesh 10



constructional operations, constructional pl

well as for storage stacking and handling of
Howevew, sion of it is in final stage and it
Uni vebusl dyng has to follow Bbel dedegd®ed )Btangl
regul ates the technical det ai | s of buil din
construction. 't estarbldediegn ,mi ma mautnr wsd tainadma,r
use and occupancy, |l ocation and maintenance

U Pl ots for Educahe omiani Mwml gdii ngsaf pl ot for
be based on occupant capacity and shall be
size of the plotZ2shal!/l be |l ess than 200 m

0 RequirementNoofbuRelrdmintgg or structure regul at

constructed, enl arged, altered, repaired,
demol i shed without obtaining a separate pe
Of ficial. 3$hel appkiaatompani eslt &1ty edaeef n tneebde r

by this codaclkEthye pplaamans a site plan, a bui
specifications and certificate afjssapaft Vi $
signed by an architect or planner or engin
certifying that the plan on which the sign
this Code.

0O Building Plane®rifed Mnodt iOt herr TShpech @il | Biund
accompanying the application shall have a s
than 20 m and other buil di ngs ilnidkuesotre d wd at
hazardous and mixed occupancies having ar
accompanied with the following information

x Accessibility of fire appliances and ve

and clear motor able passage around the

x Location and di mensions of alternate st

x Location and details of |ift enclosures

x Location and di mensions of fire escape;

x Smoke stop | obby or door ;

x Refuse chutes, refuse chamber and servi

x Vehicul ar parking spaces and vehicle mo

x Refuse area;

x Details of building services,

x Details of exits;

x Location of generator, transformer and

x Smoke exhaust system;

x Fire alarm system,;

x Location of centralized controiln fciomer e
protection arrangement and public addre

| EEf BRAC Uni v-8radidtay ®dthaMearulBangl adesh 11



x Location and di mensions of static water
fir service inlets for mobile pump and

x Location and details of fixed fire prot
ri sers, hose fienesltsal ldarteinocnhse rest,c .CO

x Location of first aid arrangement s;

x A north arrow and a scale factor or a s

x Floor plans of all floors together with

x Use or occupancy of all parts of the bu

x Location of all utility services;

x Sections showing clearly the sizes of t
construction, size and spacing of the f
with their material s, height of the roc
rooft eernrdace (i f any), and details of the
Street di mensions and el evations; and
Al | projected portions of the building.

0O Permit from OfTherowgencshall obtain per mi
agencies r el azdmigngt,o ghruaidledsi,ngsewer s, water
bl asting, streéeétecobccaopagpcyhighways and al l

connection with the proposed wor k.
2 0Private University Law 2010

26. Anyone who wanursi wWdraseisttyabl t akeat emporary
University Grants Commission (UGC) which rem
permit. As a reserve fund for Dhaka and Chi't
is to be deposi taendk.t ol henyc ondh déd winesd t® get

mentioned bel ow:

A For Dhaka and Chittagong metropolitan are
should be available for private universit
A After approving the building plan, within
be constructed.

A Land should nowanbé¢lelasmmhed over to

A At |l easutlib®e wdents will be sibling of fre
poor students of remote areas (o3tWeredni ve
The |list of these students of each sessio
A Provision of safety for the students

A Upon decided by UGC a portion of expenses

2 1Environment al Quality Standards (EQS)

27. The Environment al Quality Standards (DoE
parameters fambiaamter nguali,tyndustri al efflue
odor, vehicular emissions etc. The Bangl ades

| EE of BRAC UnBaddajtDPhakaMeBahgl adesh 12



of devel oped countries, with the aim of enc
standards of relevance tbe tbDepafrptridg reicrt o nammee
( November 2012) . Environment al guality star
di scharge relevant to the proposed project a

Tabl2B&ngl adesh Standards for Ambient

(Al'l values in micrograms per cubi

Air Contamination Limit of Density Averagetime
1 2 3

05 mg/n? 8 hour

CarbonMonoxide 20 mg/m? 1 hour
. . 40 ug/m® yearly

Oxidesof Nitrogen 80 /P >4 hour
50 pg/m° yearly

PMzio 150 pg/n?’ 24 hour
35ug/m® yearly

PM2.5 65 ug/m’ 24 hour
: 100pg/m® yearly

Ammonia (NH) 400pg/n? 54 hour
250ug/m® 1 hour

Sulphurdioxide 80 pg/m? 24hour

Reference of Standardir Pollution Control Rule022

Tabl3®B&ngl adesh Standards for Noi se

Sl. No/Category of areas Standardsdetermined at dBa unit
Day Night
A |Silentzone 50 40
B |Residentiabrea 55 45
C |Mixed area 60 50
D |Commerciabrea 70 60
E |Industrialarea 75 70

Referenceof Standard:Ministry of Environmentand Forest, Notification relatedto
NoiseControlRules 2006 Schedulel andsubsequeramendments
Note: 1. Daytime is reckoned as the time between 6 a.m. to 9 p.m.

2Ni ghtitsi meckoned as the time between 9 p

3Silent zones are ametsr aippnd oh as piatda luss, o
instiownumt seesdiadll i shments declared or to
Government . Lhsoe, nosft hveerhisciugmal s and | ouds
in silent zones.

| EEf BRAC Uni v-8raslidiay ®thaMaerulBangl adesh 13



Tabl4eB&2ngl adesh Standard for Odor

Par ameter Uni t Val ues
Acet al deh PPM 0 .-%
Ammoni a PPM 1-5
Hydrogen S PPM 0.022
Met hyl Di s PPM 0. 000.91
Met hyl Me r PPM 0.022
Met hyl Sul PPM 0.012

Styrene PPM 0.-24. 0
Tri met hyl g PPM 0. 000.50 7

Sour&cehre @ RRlud es Environment 202Co®2g®eBati on Ru
Bangl ades2nb7@d ¢ t2t0&® 2 aturtahneshlitaotoi conr i gi nal Benga
Not(el) Regul atory St anauwatr(ldeptgptl ye mios gihmrs/ed ioud h.
hi gher than 5 meter)

Q = 0. 20 (xXWhHeer e Q = Gas Emission rate Nm3/ h
He = Height of exhaust outlet pipe (m)

Cm = above mentioned I imit (ppm)

(2) In cases where a special parameter has b
for warning purposes, and the higher | imit s

punitive measur e.

Tabl®St2andards ff or Emi ssion from Mot o

Par ameter Uni t St andard \
Bl ack smoke |Hartridge Smoke 65
Carbon Monox/Grams/ km 24
i percent 4
Hydrocarbon [gm/ km 2
PPM 180
Oxi des of Nijgm/ km 02
PPM 600

Tabl@&@B&ngl adesh Standard for Sewage D

Par ameter Uni t Val ues
Temperatu mg / | 30
p H - 6-9
BOP mg / | 30
COD mg / | 125
Nitrate mg / | 50
Phosphat ¢ mg / | 15
Suspended S mg / | 100

| EE of BRAC UnBaddasj tPhakaMeBahgl adesh 14



Oi Il and GI mgqg / | 10

Col i f or mg mg / | 1000
SourScehred®y !l Rlud ,esEnvironment akOg@Baeglatdteesh R
Gaze2blJa,l y) 208@n authentic transl ati on C
Note%: This mit shall be applicabBoditeos .di s

2. Sewage shall be chlorinated before fi
| EEf BRAC Uni v-8raslidiay ®thaMaerulBangl adesh 15



CHAPTBRPPROACH AND METHODOLOGY
3.11IEErocess

28. The guidéininealfoEnvironméntianstExami oatl
devel oped by twohdaimhladodnPlOama@oe zati on (FPCO)
Wat er Resources Planning Organization (WARPC
I ni ti al EnvirofinBEhsaiPeEx@amiemdat BRIMC Uni versit

process foll oweldE€tourd yc oinndculcutdiendg St+hle st eps as
activities undertaken at each step i s descri
, Project Design [|[aA+——I]
\ 4
—— Environment al

A 4

«—>» Envir onAsesndsad me nt

A

=

on

. ‘2

— Scopli 5

~—

= 3
.2 A 4 . .a
2| — Boundi =
1 N
g >
5] A 4 =)
& : : )
2 | ——» Maj or Field In =
2 =
: ! :
- E
=

=

5]

Y

=

«—»| I mpact Quantificaltion

v

«—> Environment al Ma nag—>

|

«—> | EE Report Pre

Fig8LE€he | EE Pr

3.1.1 Project Design and description

29. BRAC Univerospopgedas o establish a per manei

area under Badda Mouza, Word no. 21 in the e
Per manent BRAC Universi tlyE§gGamdpus ling tti lae¢ bag
specifications of the proposed interventions

ThleE€t udy team observed, to the extent possikt
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I n addition, opinion and perception of the |
obtained.

3.1.2 Baseline Data Collection and Analysis
30. Baseline data col | ecrta pui swiatsé uwtpnrdanftcit eerdt a s
BRAC University Campus. The baseline conditi
information collected from secondary source
sources through field invessighehohdeansnd Thbe
condition was =established imeteespkogi mdl toc
physical environment alr efseoaltraoreessr d si ckuer cad sr,, arm

conditions, transportation system and urban
adjoining area.

+Physical Environment

31. Physical environmental data including air
study area were <collected from both second:
professiondal safi pt hemamyl tieam. The ooatsieonwsa so fi
the study area in different time of the day
pattern, ground and surface water quality,

coll ected from secondaryiadwraenas.i olnhn waddivteir @
consultation with the | ocal people during f
assessment in this study.

+Met eorol ogy

32. Meteorological data such as rainfwmdrde tem
coll ected and analyzed for represenmdtaitmg ftohe
selected station was <coll ected f(rMWRD)heofNart
WARPO, which contains l ong time serfers of
met eorol ogical stations maintainedBMWMD)t he Ba

«Land and Topography

33. The | and use data has been collected dire
the |1 ocal peopl e. I n additi on, the gener al C
and its surrounding areas werteurceo lalnedc tseed sfnrioc
of Bangl adesh prepared by Geological Survey
collected from Geological Survey of Bangl ad
( NWRD) .

«Ecloogy

34. Il nformat-eoonol ogi balb zones and their charac
t he publtiheatlinardminfan i omal Conservation of Nat.@
componentE&i fudtyhd ocused on terrestrial and a
and faunal resources which includes fishes
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i nformati on coll ected rel ated t o ecol ogi ca
informati on, identifying ecological changes
35. Field investigation included physical 0b:
Field visitstovedet cemagat eldo iuctal Thhasieheg et croyn
common fl ora and fauna was datadfapleldCN.asleur ic
field visit, public consultation was carri ecf
Key I nformants I nterview (KII) to identify
resources.

«+Utility Services

36. Utility services | i ke water supply, el ec
study area have been defined by gathering d
demand and supply and sewerage systamd was
Sewerage Authority (DWASA), el ectricity dem
Electricity Supply Company Limited and dat a
Gas Transmission and Distribution Company Li

«Transportation System

37. 1 nformation a1 stienmstshpeorsttaudyonar ea was mai
traffic volume survey report conducted by BI
study area were identified through RS i mage
traffic vodmmRUBT rwhegr & ri nf ormati on on the t
of the day was obtained. Further analyzing
system in the area was defined.

«+Ur bani zati on
38. The urbanization pattern in the study are
relevant to the study area. Il n addition, i n
people to know the wurban developmemabopttt éde
devel opment .

3.1.3 Scoping

39. A scoping process was foll owed for sel ecl
(Il ECs) which are |ikely to be i mpacted by t
University Campus. Scoping was dohé&&t nady wo

team made a preliminary | ist of the componen
i mpacted by the project. The second stage

stakehol der perceptions were olkhaisokds aaiboudl
j udgmenltEtteefant me mber s as wel | as the stakehol
sessions was considered in selecting the |IEC
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3.1.4 Bounding

40. Area | i kel y tiPe rbnea n embta ¢BvReAIC bsgwa sCadneplui ne a't
in consultation with the client and stakehol
people during baseline consultation. The pr ¢

t hewmasome error due tohugewsaililutalbgicelrsi toyf otfh er epcr
study area.

3.1.5 Major Field Investigation

41 . ThleE€t udy team members collected intensi v
after procuring the project plan. I ntensive
maj or field investigation stage.erlend tthhirso ucgahs
mi xed method including PRA and KIIl. I ntensiyv
out in eachhpeadappadsi ci pati on. TEEt undiy t t d amc
member s al so made profkescsabinah obsengathenfsi
the concentration was on the historical stat

condition of the same against the proposed i
3.1.6 Impact Assessment and Quantification

42. Environment al i mpacts of the proposed int
Campuso on the | ECs have been assessed throu
interaction of specific projecti nagcst.i vlihtei & smpw
of proposed inter bastidarmdheweneeedbeeit waeadt he
project ( FWOP) cowdijphiopecand FWhP) fobodeti on
were generated through tr eendl oacnaall ypse osp laen.d Tch
the coaflitE€easin the absence of the proposecd

brought about due to the proposed intervent.
Comparison and projection methods werhe used
positive and negative impacts which were con
management plan. The sequence of assessment
i) Changes in the status of the I ECs pertain
of the I ECs pertaining to | and resources,; I
ecol ogi cal resources,; and ipeyt@hanggstontth
system; v) Changes in the status of the | ECs
3.1.7 Evaluation of i mpacts

43. At this stage, attempts were made to quan
on the | ECs. However, it was not possi bl e t
some of the environmental compoeamestseaslerd,t ho

scores werecrags9g gsednwith

| EEf BRAC Uni v-8raslidiay ®thaMaerulBangl adesh 19



3.1.8 Assessment methodol ogy

44. The assessment of effects and identificat
i ncorporated mitigation measures axzdoptiead edu &
wi || be | argely dependent on the extent and

of the resource affected and their sensitiyv
negative and positive (benefi diasl )beeamandptph e

define both beneficial and adverse potenti al
The criteria for determining significance ar
but generally the magnitude of each potenti :
the receptor. Generic critetry auded fdeerf itnh el gy

summari zed bel ow.

3.1.9 Mitigation measures

45. Subsequent to the i mpact assessment discu
have been proposed to avoid, offset, mitigat
Generalllyamedceprnate to critical consequence s
negligible significance can be |l eft alone wi
46. Generally, preference iIis given to the avec
available for natur e, sitting, ti ming, met h
avoidance is not possible, apppoppoatd motr g
the consequence significance of the predict
possi ble, compensatory measures are proposed
3. l1AslYesomemtesi dual i mpact s

47 . The final step in the iIimpact assessment
residual i mpacts, which are the i mpacts that
mitigation/ compenahtheryemeasal es mplade sl Isyh,0u
|l ow significance. For any resi dual I mpact s
mechanism i s necessary to ensure that their
having maj gmidri carnictei ceaplé ashi¢ mer al | y acc
3.1.11 Environment al Management Pl an

48. An Environment al Management Pl an (EMP) f
compri sing mi tigation measures for mi ni mi z
enhancement measures for i ncreasing the ber
measucemptaosate the negative iIimpacts that cz¢
moni toring plan for monitoring changes takirt
Responsibilities of the instituti ors einrs utrlee
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effective participation of all the

parties i
al so suggested for inclusion in the

project

3. 1. HEReport preparation

At the end of the process, this

report has b
| EE€t udy
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CHAPTHB®ESCRI PTI ON OF THE PROJECT

4. 1. Location of the Proposed Project

49. BRAC University has undertaken aBpdoaect
in Dhaka. The BRAC University Authority has
Raj dhani Unnayan KartbpaBlkskytae (| RARBK)IdAMNMr Me
Word no. 21 in the eastern part of Dhaka. B
institutional building with three basements
Badda,-Bhlladma Dhaka @ndyt i Corpgeoagrt adpmri alojled a
23A 46E 24. 55EE N and 90A 25E 2kn. a@aFEf EoMF
Hazarat ShahjAilragodtn3 e3® akmoawdy from Gul sha

S
1

TR e R
)

o L ey L e P

AERIAL VIEW OF BRAC UNIVERSITY SITE

NORTH VIEW NORTH VIEW EAST VIEW

Figuddeogati olmr mfodgehe BRAC University Ca

50. lwaa | ow plalcle.tMHerexcr ement and water c
houses through the toilet and leawgepeatshiisnes.
l and. A pal m tr eoen tah scioficeoonnuB e stirdeees ,watsher e we
smalrlees. The whole placaywasnTheereds wi t é@d wi
stench and breeding of mosquitoes. When cons
arti cwaltaetrebdo di erse valryo unadn sttheeusi €ég Obui i ésngf di

22



trees have been planted. Around 400 differen
small trees have been planted in the project

Figure 4.1.1: Tree Plantation
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LELEL”

Qz)naka

Figue&i4e Location Map of BRAGCBHEmidaer Hihtak aC

The surrounding of -the project is as follow
Nor “acant | and & Residenti al area
SouRksidenti al area

EasPtrra®aroni, Residenti al Buil ding

We sResi denti al area

4. 2 Area of the Proposed Project

51. The Gross area of the project i's about E
(Thirteen) stored insasdmadtosm afl | dan | @n egy winld
m?, The BRACyUmbiuvéds ng height will be 58. 05
buil dicnlgaswirldesmi gn studi o, wor kshop, | abs, d

theatre, Exhibition Gall ery, Mulnttirpaurebesde cHad
4. 3. Project Covered Area

Tabl é. The Proposed BRAC University Campus w
component s.

Fl oor Use 01 Use 01 Tot al @
Function [Area FunctifAr ea ( sgqm)
BasemelPar king 11126 STP 148 127.423
BasemelPar king 11126 Mechan 11126. 1
room
BasemelPar king 10456 Garbad670.0(11126. ¢
col |l eqg
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FIl oor Use 01 Use 01 Tot al F
Function |[Ar ea FunctifAr ea (sgm)
Ground|Auditoriy5245. Gener g260. 4/5605. 8
Amphit hegd
mu kptuir phoasl
°Fl oor|Audi tori yt1966. Substa240.8(2207.0
Circul atii
2| oor|Audi tori U2098.| Gener at 2098. 5
Circul atii LT Par
3Fl oor|Circul atill1565. Guest 749. 3|2314. 6
4'Fl oor|Educati on9446. 9446. 2
5]l oor|Educati o019669. 9669. 9
66" Fl oor|Educati on9724 9724
7'Fl oor|Educati on8145. 8145. 8
8'Fl oor|Educati on8293. 8293.5
9'Fl oor|Educati on8837. 8837. 8
1D0Fl oorfEducati on8990. 8990. 9
19F 1 oorfEducati on7885. 7885. 9
12Fl oorfEducati on7885. 7885. 9
Roof Stair, Lii582. 2 582. 27
Tot al
4. 4 FAR Calcul ation and Gener al |l nf or mati on
Analysis of the Project
Occupancy type :B1 (Educational)
Land use type :B1 (Educational)
Land area (As per do:20980.84 sgm/ 518. 455 d
Land area (after inc:20874.70 sgm
Set Back FrehimmBaeX m,-3simde
Exi st on front road :30.48 m
Basi c( LFAAtRest Detailet5.5 as per | and faremat 20
202035) . m
Tot al FAR 5.5
Al l owabl e FAR 5.5
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Tot al FAR included f:114810.85 sgm

Gener al i nformati on

Name of the Project :BRAC University

Project Location cHol di ng -2No4., KiRa& 1, N-bBoaud:
ThaBadda, Dhaka.
C.S. DAG NO. 1045, 1046,
1167,1172,1173,1174, 117"
1186

Project Proponent On the Behalf ofSUBRAGdI
Sarker, Treasurer, BRAC

Present Address BRAC University, -6551Moh

TedlPdone/ f ax :8802 8824051

Proposed Project :B1 (Educational institu

Proposed build time :Nov e nblelr5
Proposed end time of:Novemdb@Zs8
Proposed continuati o:DecendbC®klS8

Water Use per day :19430g3a.16l707ni35518.68 1 ite
Wat er Source :Dhaka, WA S A

Proposed Liquid Wast:480% dnay
Di scharge point of t:First STruladnmdaitnhen

Tot al Project area :518. 455 deci bel

Tot al Electricity Us:5MW (4 MW from DESCO an
Pl ant)

Total investment of :500 Core Taka

City Corporation :Dhaka North City Corpor

Wor d No. 21 No. Word

Mouza :Badda

Road No. & Number Pragmboini

I n construction phas:7. 00i5AMO0 PM

4. 5. Utility and Services

52. The new permanent campusevewdaled nbd alce d$1ti o w

services. As delineated in the preliminary
and!™lt3ored buil ding. For the continuation o
di fferent wutility services.
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4. 5.1 Electricity, Gas and Energy

53. BRAC University will wuse 5 MW of electric
1MW wi | | came from own sol ar @amwe rD Epfd@On t an
aut hdhetgour céedoft aglansgataiil I of i So IparoAs ydeetde m n
14

4. 5.2 Water Supply, Sanitation and Drainage

54. Water supply, sanitation and drainage fac
campus. Keeping this in mind, a preliminary
drainage facilities by the desi gnentte acna nopfu st.|
Theetat he Wwatat ment apbeanbacAVvdidPdime gr ey water
rai nwateesting with speaemiéfixi cation i s attache

4. 5Wa8t &r supply Source

55. Tweources ofweaéeéeprepoppég fThre tmiaiish groajre
water sDpbakyg WASA. Anot her source i$ mpRAGPOS

undertsyt bed t hWASA wi | | n ott u bpee r meaHtepssemips e s b e
neano bWwdeep tubeowWétwkt e@thtbe ocsmapplky | ine wil/l
in the raw water storage tank at | evel B2 i

provided for treating the r aoalwWadd rp dtraobm eNAW
be st orceodvditsetro hage bankgb&ebdbppletabl e water sy
watwirhll so be free f r ostmeu niprgendtdsvaeatn tha il @&sha n dva
tde conditioned by wutilizing different tre.
treat ment pr otchees sfioslgl aogweilsn:g ISe riemni ng, Sedi men
Di sinfecting and Softeningw@bBerfwaamhbasrir hes
be stored at gBwgpempoesernfnvids umre dvrer fl ow wat
be kept for gray water r esersvtodirreemoTthhee rGrtaye av
water reservdir Addvdliomeal 42mw water supply
water reservoir from raw water reservoir to
wi || be usefdl oahiyod at tHemhaetd mbpferf |daasyh. wat er

4.5.2.2 Design Criteria for Water Demand Con

56. This system comprises of water storage t e
types of water reservoi ractasnkr.awManant ewa treers ern
WASA. Aftent her esvat me ntwi | | be stored in cold
and soft water tamtkhmBrohioeoling tower and
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Ar ea Numbewsel Per <cap De man

(gall on) ( Gall

Educational Spac 1mOO 11.89 | 11890.

Caf e 270 11. 89 3210. (

Guest/ Stuff Acg 50 31.70 1585.

Teachers and Ot Fh 680 11.89 8084 . "

Soft Water 3200 for cooling 32400.

Total water consurn 16470.

Swi mmi ng pool 250 (one third o 8950 . (

Others (irrigati8mO0O0 80, 00
in case of Fai l
from outside wat

Tot al 253, 12

Total: 958, 059.7 Liter of water

Vol ume of wafer 1t@Oh&m= 958m
The tankvawielrppmd e hewateeratasgthti ron manhol e cov
i nspection.

4.5.2.3 Cold Water System

57. Theowdtparessures will be maintained in the
which is suitabl e f orc osnpdndaanricde BINBICi.t aMay efri
be provided to Toilets, Dormitory, Preparat i
irrigation, Car cleaningc dlagtgeirp@asr wddrhiesh,e ePt
gal vani zed steel pi pe and the distribution b

4. 5.2.4 Water Supply Distribution System

58. The water supply systemthoougoh Is elpuwirladieng
namely | ow zone and high zone. Water wil!/l b e
| ower fl oor s, pressure reducing valves wil!/|
cause excessively hi gxht uprree soswtrlee tast. tAld pblownrs
have one duty and one standby system.

4.5.2.5 Roof Top Water Management for Pl anta

59. 1 n t he,tbhueirlediaarge g lha retelaittkyepreisso odf t op pl ant

pl antation and | andscape plantation. Supply
and additional water supply shal/l be from in
water supply epsttieenl dnantheveoobifcal wall plan

| EEf BRAC Uni v-8rasliday ®dDthaMarulBangl adesh 28



sprinkler popup system using pressurization
the range of 7.5 bar. Each booster pump set
unit. Pump unit-resucomphéve|]wierpspwemne baeki ¢b
automatic control valve with timer which wil
stops. This is to prevent excess water drain
4.5.2.6 Soft water System

60. Makwep water for cooling towers wil/| be tr
mi ni mize calcium deposits on heat exchanger
cooling towers and hence cause hi glperwawat er

storage tank and soft water storage tank ui
capaciti’psoof diagmmiapi mumrage ti mé¢heThe ancfte

pump at pump room basement | ewmgl t2wehasl || oxwar
roof . Soft waterilpinpa rgiad evrasdi vgieldli bbbt eBEva D b e
will be polypr opyJoevmha e(rr d st aimmeRIp B@mirngump r oo
The swimming pool designer/vendor will take

4. 5.2.7 Sanitary Drain Services system

61. The sanitary drains sihall be consisted of
afPeparated soil & waste pipe from sanitar
bWast efvaomr ki tchen.

c ¥Vents for soil |/ waste and kitchen waste
dFl oor drains in wet areas

eCentral wastewater treatment plant

f Central grease traps for kitchen [/ pantr

62. The system will be arranged to minimize t

readily accessible '"Roding points'’ in case o0

be taken to ensure that the dfr agntagret isalsltye mo

odor swasScecdlatmidnpisee s wi | | be of cast I ron; %

st delsedagen system wil |l be designed to coll e

in the buildingewndetboreabhmenttplahe. SThi s s

kitchen waste and vent pipe. The sanitary dr

circulation of air in al/l pi pes with no dang
piep sylsonaimna aheahvhyonment, the sewage wil/l
prior to discharge into the site drainage sy

4.5.2.8 Storm Drain and Site Drainage Syster

63. Building roof drainage mwaildWwetederod | iectt @ dt
drainage. We shall provide the | ayout for de
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rainfall intensity desiogn B&NBICt elRamanatead@® s
adjacent to columns on balconies or within t
uPVC. The finalt e semissil ¢ irsghaall |wabteeri ndr ai n ne
site drainage syateamowdullt det deisti gnmai btyai ni
public drain |ine.

4.5.2.9 Hot water system

64. Hot water supply system wil/| be used for
a.Laboratory

b.Gymnasi um

c.Dormitory

d.Kitchen

e.Teadsherrooms

f .Laundry

g.Preparaomemobeéer supply shall from individu

4. 5. mhiPog! SYyESPt em

65. We wil la pswafttede |l i ne in swimming pool M& E
by the swimming pool consultant.

4. 6 PFotecti on

66. Safety issues such adedlitri ewmptnhs &e cstiigon f a
considering the size of t ih@p wlaamtpiucsih saanrde atva |
dependent on the uni vearcsciidgemarceamel apemwi o h. u
consequences in future. Taking these issues
detailed design of Fire Protection System (F

4.8 Addressable Fire Detection & Alarm Syste

Gener al

67. The proposed fire alarm system wil|l enab
detectifomewilnld feature an "intelligent?" Det e
operate i n conjunction wi-ctohmnaunn iscyasttigosmnlaip dwar
enabileefbyha i agmbi nati on of both manual and

Applicable Standards:
68. Fire detection and alarm systems shal/l b
standar ds:
l1Bangl adesh National Building Code (BNBC
2National Fire Alarm Code Edition 2013 (
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Fire detection and alarm system equi pment sh

or approved by Factory Mutual ( FM) i ndi vi du
CompatiAdill iftiyre detection devicaxitthatt i mgc d@ie
circuit or signaling line circuit of a fire
contr ol uni t .

Type of Building as per BNBC:

69. Occupancy: Edueati onal Facilities
Bl1 Hazard typlel:. Light hazard

4.4d4.1 Fire Alarm System Components

Fire Alarm Control Panel
70. Mi croprocessor based Fire Al aroni oanntdrloiln gP
at | east 255aldanomd e .l PDheefli rwa | | respond to

signal (s) from either the aut dmatldioawvsdet ecti o
L by alerting the security staff

L by instigating the fire alarm system wi
L by instigating the broadcast of an appr
L by instigating the associated pressuri z
71.1t will also moriottdrowamdgy/;or control the

ASi | e mbhéamidt Aut o Silence ti mer cooprttiroomls.. |t
AEmergency warning and intercommunicati on
AFiref pgmpsngtatus

ALifts

AAl arm Val ves

ASprinkler system flow switches
AFire water |l eeeérvoir tank
ACentral AC shutdown

AControlling of EM lock of Fire Door. Fir
all magnetically held smoke/fire doors u
AReverse command from FACP to run the ent
AControlling of Smoke spill fan from FACP
72. The FACP shall provide the following feat

+ Net wor k-oowetri d@Q prpoodased.

£« BuiiIlnt Alarm, Trouble, Security and Supervi
« Printer interface

+ Hi story File

« Al arm Verification selection per point wi
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#+ Control Switches: Setup, test, reset, manit

«+ Panel enclosure shall be designed for surf
clear windows for viewing operational st a

Detectors:

73. Eacdat ect or wi || i ncorporate indicate WALE

detectors. Al d e tpd autgoyrsst esnh atlylp eb ec ofnintetcetdi owi t

mai ntenance point of view. The intelligent s

be sofisitchype, addressabl e and capable of sens

combusti on. Detector sensitivity wil!/ be ca

work i n conjunction wirtpho stense. FAeCWI d g \valpipa ho pi

from their position of the <circuit are unac

existing address descriptions and commands |

wi || contain an Udptdecafiaer cohdmbeon, prese.

circuit of detectors and will send a signal

common base to facilitate the changing of se

Occupied area Applicable I nitiatin

Lift Lobby/ CorridorfSmoke Detector

Car parking Heat Detector

Dormitory Smoke Detector

School of EngineerinSmoke Detector

School of Science anSmoke Detector

School of Social ScilSmoke Detector

School of HumanitiesSmoke Detector

School of Design Smoke Detector

School of Business ASmoke Detector

School of Law Smoke Detector

l nstitute of LanguagSmoke Detector

Prayer room Smoke Detector

Kitchen/ canteen Heat Detector

Soci al i nteraction Smoke Detector

Cl assroom Smoke Detector

Design Studio Smoke Detector

Al | Laboratory Smoke Detector

Library Smoke Detector
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Di scussion room Smoke Detector
Toi |l et Heat Detector
M&E Room Heat Detector
Pantry Heat Detector

Beam Detector:

74. For atri ums, | arge open fl oor spaces and
smoke detection in |ieu of spot type detecti
Occupied Area Applicable I nitiating Device
75. Mul ti pur-Beam Bat kctor

Audi t @drefaumm Det ect or

LectureBdamabDeteector

Art G®8lelaenr Det ect or

Rehear sd#@lealio ®mt ect or

4. 6.1.2 Fire Safety Control Equi pment

76. Addressabl e Control Rel ay Modul es (ACRM):

Supervised addressable relay modul e which is
operated via 24 VDC fire alarm power; relay
door holder circuits, elevator recall, etc.

77. Addressable Initiating Modules (Al M):

Supervised addressable solid state electroni
box to interface between tamper switch, wat
kitchen fire system, zone of elereovoabddr desab

devices.

78. Design Parameters for Fire Detection & Al

aFire Al arm Control Panel, Telephone Panel a
Fire Command r-bom at Basement

bAl I smoke and heat i nitiating devices shal
NFPA72. Al | pomigamtwealt ecalfll ow switches, and st
individually addressable devices.

clfrhe notagplciaadnoen shall be ode s ipgnmdé dt ot ot raal nesrnt
signal to a constantly attended | ocation.

dBSpacing of detector wild/| be as per BNBC ando

CcCFACP wi | | hawwep aofbaz4 erourbsa.c k

difhe fire alarm panal mbeopbmwmi deEvacesmmodat e
efhe nuimobewi slolf be folnoeosrosr egwo r e d .

f Al pull stations shal/l be addressabl e.
gphtrobes will be | oop powered.
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hBatterup:baCakpabl e of supplying in minimum 2.
foll owed by no I ess than 20 minutes of Al ar
i The panel s-4®%%| dommawvmrei d&ttiwaonrdkp2B32t sfeorri a l p ot
event Aprsidméeé ee awiBIMIE olvae der .

4.4d4.3 Fire Protection Systems Design

79. The intent of this docofmdmet viasi bos gt ype:
Protection system envisaged for the proposed

80. Applicable Codes & Standards:
Bangl adesh National Building Code (BNBC) 200
Dhaka City Building Construction Act 2008

Standard for Fire PdOf)abl e Extinguisher (NFP
Standard for the Instalil&t)i on of Sprinkler S
Standard for the Installation of Stladn)dpi pe,
Standard for the Installation of Stationary

81. Type of BuiBINBihcgec uapsa npceyr: E d u eBalt i Hbanzaa r dF atcyi p
Light -hkhzard

Type of Fire Protection Systems Recommended:
+«+Automatic fire sprinkler system for each
« Pillar hydrant system phbavideée ngmround t he
+ Fire Hose Reel System with Cabinet inside
+ Portable Fire extinguishing system in con

82. Design Parameters:

«The pillar hydrants wil/l be fixed on the
buil ding.
+l n each floor except terrace, in each ris

headed hydrant valve and a hose rack havi
one end.

+ Each single headed hydrant valve wil/ be
pi pe.

« Pipes wildl be laid in ring from around
provided from maintenance point of view a
#« The ring main around the building wildl b e
within 15 m from the face of the building
+ The Wet Ri ser, Hose Reel & down Comer sys
per relevant standards.

«+ Mi ni mum pressure of 6.9 bar wil!/ be ensur
+All the hydrants used wil/ be oblique typ
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+ Al |l the outdoor hydrants will be provided

| ong with couplings).
«+ Kf actor for Sprinklers at General area: 5
£« Pressure at Sprinkler head: Mini mum 20 ps
+ The system wil|l be automatic in operation

83. System Descriptions:

Pumping System:

The following pump sets are proposed for the
«+El ectric Motor Driven Common-1HyNlor.ant & Sp
+«+E|l ectric Motor Drivenl Cdanmon Jockey Pump

84. Fire Water SApppegr SBNBE mM:
Mi ni mum Fire Water requirement for Fire Spri

Mi ni mum Fire Water requirement for Standpipe
Additional Water requirement 1000 LPM x 7 RIi

Tot al requi rement : 10,800 LPM

But as per NPPA, Maxi mum Water Pump capacity
1250 USGPM = 4731 LPM. Duration of Water sto
51m = 62.5min as per BNBC.

So, mi ni mum capacity of water Reservoir: 47:
As discussed with the Arcwhesttecaorwadrert d olde
water reservoir. Fire pump willvél 383nstThiéte
water body and the associated fire pump stat
with BNBC, design pressure requirement for p

in each fire protecti an (Adne siiy ;a maixnimuaumm po
exceed 655 kPa (95 psi).

85. Pillar Hydrant, Hose reel System:

Pillar hydrant and Hose Reel are provided a
buil ding. The Hose Reel consists of fire wai
hydrant valve. The pipelines winlgls.bd&hleaird nign
will be |l aid below the ground | evel around t
materi al i n osdedr it &4 ipomdwpielple sfe otmapped from
Al | the risers andhda ntterrcaocmemeate ngf pMBe®i pe
charged with water to the system design pre
through the pressure switches installed in t
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86. Automatic Sprinkler System:

An automatic sprinkler system wil|l be provid
according tosdwumda@QuishkPAesEdPonse sprinkler
hazard areas, including office tenancies. T
heads so that a fire can be more quickly con
sprinkdsrwihlel be used in ordinary hazard are
wi || be provided i n:

x AI'l occupiable spaces including car ©parks

x Conceal ed spaces contsaeirnviincggescombusti bl e b

x Prreection sprinkler system wil/| be provide

from accidental water release):
A Electrical substation

A Generator room
A Transformer room

AChillier Plant room

A Diesel Engine Driven Common -Hy dNmant &
Various sprinkler head types wil/ be used as
0O Pendant type heads wicei lbienguss.ed i n areas
0O Upright heads wil |l be usedr svthearcedsal wiet lte

space depth is more than 800 mm.
The site hazard ratings for occupiable space
0 Ordinary hazard for: al/ pl ant rooms, ga
U ALight Hazard for: of fQlcaes sarrodo@nst e o rer iTd @r

Li braries.

87. The fl ow rates, system pressures and bult
requirements of the NFPA 13. FI ow switches,
alarm valves wild/l be provided in adedr daomrce

each escape stair.

88. Areas Covered

The following areas will be covered by the A
89. Working PrinciplePr&ystrimz®Opieomatspant em:

Il nitially, the system wil be charged with w
The system presadude tic mixmperctleaakages. When
predetermined pressure of 6.0 kg /cm] the re

the signal to the Motor Control Centre (MCC)
be switoxheldewant & t he system pressure to the
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pressure is reached, the respective pressur e
panel to switchTlodl$o ctkheey jpauarkpe ywigudmpmai nt ai n |

90. System Oplemr aCGaven of Fire:

The normal system pressure wil/ al ways be ma
pump cannot meet the water requiafldmeheri nWhe
the pressure reaches 5 kg/ c¢cm] the respecti
driven main pump into operation. | f mai n fi
reasons, the setasmproes sawsr eangyf od ek p/fcmlhe fire
operation the jockey pumpterl|l bckepswovidbddi a
water pumps (main and standby) wil/| be switc«
extinguished completely. Si amese cromackgitd e n
entry to use it easily Ty DdipeaerFtimeen tF iwgihtthi ntgl
equi pment may connect | ine to the internal p

91. Sprinkler System Operation:

The spsysantkemr wi | | have installation control
switch, associated piping, et c. The sprinkl
system desi gonp eprraeyssshugrne .wiTlhle be automatic thr
installed in the system. When -+tohue ,s ptrhien kplreers
wi || droppdopwehiTihe tdhep i n pressure is being
The pressure switch is connercttehde tpr it he mcC\Ce
whemesgsisgnal from the pressure switch.

Fire Hose Cabinets and Standpipe Stations

92. Fire standpipes will be provided inside e
exit stair shall be equipped with a 65 mm di
use. Fire hose valve and hos¢éoreeldestraiguome
generally adjacent to each emergency exit dc
occupied areas. Fire standpipe and hose stat
a 25 nmntndtleocmg bber heotsee wiotmMmplnozzl e for occ
personnel use and 65 mm dia hose valve for

there will also bfei maeffii@ghearciomgposheéer &mndea
inlet connections for each fire protection p
site to allow easy access for the fire briga

93. Portable Fire Extinguishers
Dry <chemical and carbon dioxide extinguish

throughout the building. The dry chemical f
areas. A dry chemical extinguish’¢6, @00bffbe ¢
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protected area. The nor mal UILO IB:stC.d QCaarth onng
extinguishers will be provided in electrical
at | east WL TCae¢ i inmstod!l I1Ht i on and rating of p
in accordance with NFPA 10.

94. Pipe & Fittings:

Pipe for firefi-SghBliancgk w3 dd mlbees sMSs t4e0e | pi pe ¢c
for wet riser [/ hydrant system and Sprinkler

tees anchor fasteners etc and will be of rep
95. Pipes 150mm dia and below will conform to
and welded conforming to BNBC. For pipes 40
be used and fittings wil!/ be havingvef degott
joints wil/l be used.

FI anges wil |l have appropriate number of hol e

bolts and 3 mm thick compressed rubber gaske

96. Al | pi pes above ground and in exposed | o
oxide primer and two coats of synthetic enan
wi || be protected against soil cprpesi wnl byl
adequately supported from ceiling or walls f
fromSM.rSuctur al e. g. rods, channels, angl es .

per site conditionsthAbhectams wfltebdeophbdat

97. Cable & Wiring:

All the cabl e -atnat iwo m i ;naogdhfdr reeem gsustepd contr ol w
have been proposed to be of fire rated. Ther
of Pumps at Fire Pump Room. Power up to this
Power distriPanelonBdarodn ttohiFRumps shall be un
4 Emvironment al Commi t ments of proposed BRAC
98. BRACU wunder stands I t ss orce sephopmnsai sloiubr icteise s 1
environment . Hence, we ensure conservation
regul ations as per the 1 SO: 14001 environmen
AComplying with applicable environment al I
AConserving natural resources through resp
AAdopting cost effective measures in the p
AMotivating and preparing all employees toc
t heevironment
APl annmpgemantdi ngyi ewing environment al obj
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4. 8 Green Building Concept of BRAC Universit

99. Green building (also known as green cons:t
both a structure and etnhvei ruosni nmegn toafd npoke SreaesspsaEnss
effittchremughout ac ylwd iel:difrrgo'ns sliitfta ng to desi g

mai nt enance, renovation, and demol ition. I n
finding the balance between homebuilidiersg an
close cooperation of the design team, the ar
stages. The Green Building practice expands
concerns of economy, wutility, durability, an

100Al though new technol ogies are constantly

practices in creating greener structures, th
the overall i mpact of the built enwmenonimgnt
A Efficiently using energy, water, and other
A Protecting occupant health and i mproving e

A Reducing wasteenvipoolninetnitcan adnredyr adati on
4 . ™ ee Plantation Pl an

101BRAC Uni vebresibwyitimi t he regul ationTobéegree
pl anation program covering number o f trees,

responsibility of nurturing anldn ntahinst ecnaampues
roof top tree plantation, pl antation for t he
gain and thermal comfort. Enhance natural ve

condition space only BRAEWUnVertrisl atyi €@ mpade
4.2 BRAC Universityntwoldeauseas® | talme plooved @fl &
t hreai nwateesting system for decreasing the |

wat er is used for irrigation purposes and
University has a roof top playground (2838.
s udents and teachers. The following figure

given-bel ow

~

Pl antation for Ther mal Comf ofetr t i ¢c al Green \
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Tabl2Vdnti |l ati on Mode for BRAC Univers

Ventil ation MoAr ea (sdPercentage%

NV Natur al Ven 59221 39.60
HT Hybrid Temper 19103 12. 77
AC Full AC 246738 16.50
MV Mechani cal V| 46537 31.12
Tot al ar e g 149539 100. 00

4. 9Project | mplementation Schedul e
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BRAC UNIVERSITY NEW CAMPUS DEVELOPMENT PROJECT CONSTRUCTION SCHEDULE
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CHAPTBR BASELI NE ENVI RONMENTAL CONDI TI Ol

5. 1Introducti on

102Thenwonmealsi@eie should be established in
environment al conditions and seasonal var i é
assessment of potentials effects and to prov
The nelkedyvawyl by project and potenti al envi
encompasses the following baseline study ir
bi ol ogical resources and socioeconomic statu
103Environment al baseline is considered by
project site against which potenti al i mpact .
during i mplementation and operationeplbéses
establishing the baseline for I mportant Envi
soil, noise is influenced by the project int
physical components of the project area.
104Baseline I nformation on t e cBnfdistrhoen neexnits ti
environmental condiimpaontdndtitoni dedtevgl taei
task is generally achieved by reviewing al/l

settings and by performing field reconnai sse
for col lheacst ibnege nd actaar r i ed out by adopting st a
in accordance with ogaopmriezdeud eageaamrayi.ed out by

5.P2roject Boundary

105The boundaries of a project generally id
Project boundaries represent one of the comp
called AThe Project Boundariesofdeheéeiprojpeécb
(tdeope pPaarbiserves as an efficient tool f
project wor k.

5.3 Physical Environment al Resources
106Physical Environment al dQReslougyiebk, i met edec
condition, hydrol ogy, ambient air, surface a

and floodiagpebtt®!| bgi thk f ol | covihneg psreocjteicaon sa
di scussed.

5.3.1 Geomorphologic Study

107Geomor phol ogi cal mapping plays an essent
processes, geochronol ogy, natur al resources
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invol ves the partitioning of the terrain int

include mor phol ogy (form), genetics (proce:
environment al system associatasnspétaald tope
relationships of surface features (|l andf or ms
was primarily relied upon for analysi s, i nt
selection of criteriaandf oprl acemeat n o$ e gbnoeunntda
mor phol ogical study will do after | and devel

5.3.1.1 Land and Land use

108The proje«kh awaynflryo.Razar atAi $ipahjtal al nk

to the Rampura Bridge or Hatirjheel area. Wi
residential, bmurep.casfedse ¢ e mmer diialt l e i ndustry
situated within thMo telrygy pheirlyd ionfgrstubme ngrso joact
hi storic archeological interest wereaolkserve
anare found surroundi nnga ttunrele ePordoujrercotu nsdiitneg. aF re
use piast tceornesdisdt i t uti onal , industrial and resi
i's no other inst alolnadeiraownn d ft reen v irtoem.meThtealpr o
the BRAC Uni vgi yieny bed mwpu s

Area (s Percent %
Ground floor ar ej 6845. 8 32.80 %
Road, MPampye&ay 4341.5 20.80 %
Green area 5179.1 24. 81 %
Retention pond 4508. 1 21.60 %
Tot al area 20874. 100. 00 %

5.3.2 Topography and Climate conditi on

109The | and of the planning area i s composed
height of the | and gradually increases from
of alluvial soil of t hSehiBaallua kRkilkevwye@al uMaitnh eRi v
and the Buriganga, Bangladesh is |l ocated at

where the clTimateesmaltvepyzal of t he -lcyoiumg r vy
area cause moderoaft et esnppaetriaatlurwgr iparteiconpi t ati o
speeds and other climatic variabl es. However
tempor al variability. THiasdens mbersaanse wbhds
predominant it hWwesomduhengosummer and the comp
western winds during winter.
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55 Dhaka, Bangladesh Climate Graph (Altitude: 9 m) .66

12.0
10.8

-
o

io

as 350
- —a_
30 300
2
25 /9( 25(®
el
2“\_/ = =S
20 /.,/ L 208
-
=
1is = 158
-
s
&
=
&

m
o

s

\ oL

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec
EEEmPrecipitation (mm) Min Temp (°C)
—aX Temp (°C) Average Temp (°C)
\Wet Days (>0.1 mm) —Average Wind Speed (Beaufort)

Days with Frost Daylength (Hours)
—Relative H umidity (%)

- O

Temperatures/ Wet Days/ Sunlight/ Daylight/ Wind Speed)/ Frost

ClimaTemps

Figud®h@dka Bangladesh Climate Graph

110There are two marked seasons: the rainy
more than 85% of the total annual rainfall C
The beginning ovfartihees mr yieray & ea syoenar , heavy

anywhere bA&pwelenamddearly June and may end
SeptembeiNoammbesmir awilnyter season is dry with o
summer season is -Apnbl debDedi hgomuMmetht ver gi
l ow humidity. Early summer is also dominated

111The <climatic variables monitoregdanatzat hen
Dhaka station have been assumed to represen

Di fferent met eorol ogi cal d ehtuami liinkde/ ,wri anidn fsapl el e
moni tored at the meteorological staticdom oins [
and summarized in Table 5. 1.

Tabl kMoot hly Averages of Climatile@&2ri ables o

Mont h| Jan Feb Mar| Apr| May| Jun| Jul| Aug| Sep Oct| Nov Ded

Rainfal|{ 5.2/ 24.|34.|(153|251]317]359|249|188,212)21.| 16

MealnemfC)19.|22.|26.| 28. 29. 29.129.] 29.]29. 28.|124./20.

Max Tem| 20. 24| 28. 30. 29. 29.| 30.] 30.| 29. 28.1 25| 21.

Min Tem| 17.| 21.| 25.] 27. 27. 28.| 28.] 29. 29 27.124.19.

Humi dit|68.]60.(59./69.,74.179.!!81.]79.{80.|76.]68.|71.

Avg. W 2.5 2.6/ 2.4 3.2/ 3.2/ 3.0 2.7, 2.8 2.5/ 2.5/2.72.H5
Speed

SourBcaenigl adesh Meteorol ogical Organization (I
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5. 3. 3. Environmental quality

5.3.3.1 Water Quality
112The area ofitlkee poaoaposendygi on cemltirescptreed efurl

remains dry in summer and winter. Both the
ut most I Mher twgautaelgi. ty of the area wil!/| most |
devel opment. There is no complaint regardi ng¢
BRAC University wil!/ use water for all the g

supply arl loft hERAVGtENni versity. GBRIACBS WE8] 6 & e ¢
|l iwatrer per day.

5. 2S8rface water Quality

113The drainage system in the studynatea adan
dr aisnyagteenrd, t he emnahdeer. iTghaethemadnr ai npgevsdsetemidt
by the municipal or any ot her waosctaelwagtoevre rfnrnoe
houses and stmarde wataeg magMamysueaedter gr amssuch | $ iy
sewer beneath the road. Most uUdch her aionrage (&

114The surface water samples weBBugae®il&ct ed
which smowg htehateasured parameters are within
Conservat i omp aRutl efsr o2n® 2t3he di ssol ved oxygen (
( BOD) and chemical .6xygen achedmandat €AD)t hat

industri al and commauscsed!| tbewageedssvbkarcgac e
and absence of dissolved oxy@heen pornojtehcet swirlfle
i mpl ementation of suitable mitigation measur
sources.

Tabl2Sbrrface water quality parameters
SN | Parameter | Unit Concentration | ECR-23 Standard limit
1 pH 7.6 6.58.5
2 DO mg/l 4.5 >6
3 BODs mg/I 9.8 <2
4 COD mg/l 32 10
5 EC ps/cm 805 2250
6 TDS mg/l 801 1000
7 TSS mg/l 12 -
Ref erence: Il nl and Surface Water Standar d, Enviro

5. 3GBound Water Quality

115Groundwater data have been collected and
|l ocamed hediBhakat. An analysis has been carr
Water Table (GWT) at the driest (April) and
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to 2003, considering 3s.i A9P449D9cEDoOBBDEAONVGEI] S
20@0O=B) .

116The ground water samples wer éAcoglusecreds3
which shows that alll the measured parameter
Conservation Rules 2023.

TabGeound water gquality parameters

SN | Parameter | Unit Concentration | ECR-23 Standard limit

1 pH 7.6 6.58.5

2 DO mg/I 4.5 -

3 BODs mg/l 9.8 -

4 CcoD mg/l 32 -

5 EC ps/cm 805 -

6 TDS mg/I 801 1000

7 TSS mg/I 12 10

Ref erlernicneWa thgr St andard, Environment Conservati ol

Tabl3® eB.ow showdsetphdasGWET DHAO0OO01 station during t
September.

Year Average Groundwater Table (meter)
April September

1992-93 13.5 13.5
1994-95 17:5 17:5
1996-97 20.7 20.5
1998-99 25 24.02
2000-01 275 29.9
2002-03 36.15 36

Source: BWDB
5. 3ABr 4Temper atur e

117Air temperature I s a computation of how h
measured weat her parameter. The temperature
I n the month Jahu®drey emmbe e machopledn,at the temper a
increasing in the month of March, April . We
Met eorol ogi cal Organi zation during | ast 13
temperature 35.6 AC in t hreaéyuenaars @21 .280 0AC & md -
2003.
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Tabl&M&nt hly maxi mum and mini mum temp-erature
2012

Year/JarnFebhMar|Apr | May|Jun  Jul Augl  Sep| Oct|Noy\y De
2016/18.|24 27./30.4 28.|129.|28.| 29.|129 28. 124 .21.
2017 20.{23.| 25.(28 29.129.128.| 29.]29.|27.|24.21.
201817.|{23.|27.(27.3 27.129.129.| 29.,29.|27.|24.20.
2019 20.(22 26 28.329.129.(129.|29.(29.|27.|24.109.
2020/18.(21.] 26.(27.9 28.(29.(29.|] 29.|/29.|28.(24.20.
202119.|{22.| 28.{30.429.|128.|29.,29.,29.|128.|24. 21
202219.|{21.| 28.{29.¢ 29.129.,30.,30.,29.|128.|25.21.
'ic) |20.]24 | 28./30.429./29.|30./30./29.|28.|25.[21.
Uiy |17./21.  25./27. 3 27.[28.|28.| 29./29 |27.[24.[19.
SourBcaenigl adesh Meteorol ogi cal Organi zation (I
5. 3T8sted Temperature and Humidity | evel i n
118A digital humi dity/temperature meter was

Measuring range: Humi dity 10% to 95% and Te
Accuracy: 0.1% RH for humidity and 0.1AC for

119The result of the workplace Temperature I
Humi dity | evel ranges between 68. 4% RH to
measuredonstB8&. NA@teh psiojecaf and the | owest
is B0oR2Athe tWestprsojdecif The highest lwmmi dit
the Southespdejett and the | owestohumhdi Ngrt
side of the project are shown in Table 5. 4.

Tabl®R&present the temperature amé@aHumi dit

S| Name of Se Locat Obt ained Resul
No Temperatu Rel ative Hu
1 North side o 36. 0 74

2 East side of Proj 35.1 75. 1

3 ' South side o ar e : 34. 2 74 .09

4 'West side of 34.1 74 .8

5 Middle point 34.9 74. 8
Source: FXB&upg,usd2l0v ey
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5 coO CarMomoxi de

5. 3N8i e Analysis

121Existing ambient

using a noise | evel
sensitivity to noise

Bangl aNdoeisshe (Contr dl
Bangl adesh.
122Noise | evel shoul

Facility operation
from the facility.
80 dBa. The
proposed area are

institutional area.
54.5 dBA and 58.5
bel ow in Table 5. 6.

Tabl 2ZR&present the

Proposed

During

thin the range

Noi se

Deci
t hose
skRoebkd

d not exceed 75

should ensure that

Hearing protectwvebs
Project site 1is

of

L e(vi38ln daQ4paurntde rt )h e

Results in dB DoE (Bangladesh) Noise Standard for
SN Location A (Leq) Commercial Area (Schedulel), Leq
Day Time Day Time
(6 AM-9 PM) (6 AM-9 PM)
01 NORTH- 68.88 70
EAST
02 SOUTH 71.66 70
EAST
03 MIDDLE 68.06 70
04 NORTH- 66.86 70
WEST
05 SOUTH 72.45 70
WEST
Method/Instrument Sound Level Meter
Model: SL T 4033SD

Source:

F2 38Aludg ussur,v e€2y0 2 3
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Results in dB DoE (Bangladesh) Noise Standard for
SN Location A (Leq) Commercial Area (Schedulel), Leq
Day Time Day Time
(6 AM-9 PM) (6 AM-9 PM)
01 EAST- 65.28 70
NORTH
02 EAST- 74.40 70
SOUTH
03 MIDDLE 80.63 70
04 WEST- 74.43 70
NORTH
05 WEST- 75.65 70
SOUTH
Method/Instrument Sound Level Meter
Model: SL 7 4033SD

Source: F2eDcd osblerryvey 023

5.3S8i B Structure

123The |l and is not as an intensive agricultu
project site is suitable for the preparing
report is good for the safe angdulppirlopcomadiet

5.3S8i 9micity

124The Stesmonic Map of Bangl adesh shows t
conformity with the presenting knowledge of
resign. e&weginnhgtuhaek eshel f zone are random and f
fault. Dwnhuwlkmaetreasbritebguake di sastFeirrditeepd pulsatmie
density is very high in Dhaka city. Secondly
breakkutngfrom gas and eloe et dii csiatsy rloiuse i wiplalc t h
Thirdly, not only building codes ar ehingph mai

riapartment buil di ngs and moaslt stdgay mérave f e
constructed without open spaces and most hav
a result, the collapse of these structures w
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EARTHQUAKE ZONES

50 0 50 100 km
L 1

1 1 1

BAY OF BENGAL

Earthquake Basic Seismic
Zone Coefficient
Zone | 0.08g
Zone |l 0.05g
Zone |l 0.04 g
Source: GSB

Figue&abt h Zwankke of Bangl adesh
5. 3.30.11i0d Waste Management

125Solid waste means any garbage, refuse, sl
supply treatment plant, or air pollution con
solid, Isiogluiidd,, osrentiont ai ned maiserodwst madler i @adr1
mi ning and agricultural operlant i Sinnsp, F fa& Vdo d fdrso r

wastaenyi sdi scarded or abandoned mateswsiodl 1. o080 |
containerized gaseous materi al
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5.3.3. Municipal solid waste

The solwas wpesder ahgdconand ucperoat i onal phase
University project.wadadaaeev gpraipceurs tpypgegd hefnes ol
waste, construction wastbel oedtecg. r aTdhaeb | bei owdaesgtrea d
segregated, transferred, and disposed of a ¢
procedure aré&.l3hown in figure

Waste generation

'

Storage
Collection
h 4
Transfer and Transport | Processing and Recovery
Y
L Disposal >

FiguB&obi d MWansatgee ment Procedur e

126 BRAC University will set different types
category in every floor of the campus and h
waste or municipal solid watbeal Tkki $ yumciov @0

collection of solid pmemadweneystday . waste from

-

Figud&obid waste Storage bin
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Bi ol ogi cal Environment

1 Background
This section of the report deals with flo
sultant e maddsesge scsathent of existing flora an
study odaeandésfavcal idi versity. The ecol
tly homestead and roadsi debeeagefsiaetiodb nt,r iept
il able published and unpublished informat
2 Eao@Gomseratati on Designations

2.1 Overview
The Bangladesh Wi ldlife (Preservation) Or
er No. 23 has been enacted and amended i
eservation) Amendment) Act. This pirfoewi des
ctuari es, game reserves, and private gam
cribed bel ow:

2.2 National Par ks
ational Park is defined in Bangl adesh as
natur al beauty, in which the protection o
na in their natural stiadhe tilse tphweb Ipird maayy
ess for recreation, education and researc
ks include hunting, trapping, felling, de
i ng or pollutionatmPwatesxrivedy a.n Neéhe Area ¢
the project.

2.3 Wildlife Sanctuaries
I n Bangl adesh, Wil dlife Sanctuaries repre
an undisturbed breeding ground. Such sit
l uding all natur al resourcescbacB3asWvedl
ctuaries are assigned a greater degree o
hough the restrictions on activities are
il able in the AOI

2.4 Game Reserves
These represent an area in which wildl:i
ortant species to increase. Here the capt
shooting may be all owed on a peamed bmaso
rrany reserve forest.
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5.4.2.5 Private Game Reserves

131A private game reserve is an area of | anc
same purpose as any other game reserve. The
of ficer under this Act establiséted pucjheartr es
not situated in such reserves.

5.4.2.6 Reserve Forest

132The ForesftamehdoO®dSiRahl es the government t
or waste land to be reserved for protected
reserve forests although certain actions suc
under |l i oeeaskted nf rrest . Prohibited activiti
cultivation and quarrying etc. The existing
forest.

5.4.2.7 Other Designations

133Bangladesh is also a party to the Convent
and Natur al Heritage (World Heritage T@envent
Sundambagsove forests, Nalwuar Haor represent
Heritage Sites]/ Ramsar Sites. These sites a

away from the project AOI.

. 4. 2.8 Ecological and Conservation Designat

341 UCN, the Wor | d -Bcaonngsl eardveasthi ohna sUndiiovni ded t h
5 Bioecologiaal e20OR3 WNatisdhlzabgniteeaxisi ttyo. The
rea fall s undleamutnhae FB roaehdnpd paugtnrcaa bi pone. The
amuna floodplain possesses a unique variet)
ungl e shrubs, cr eepreeress,banedt cc.l,i ntboemmes ,o ff |tohwee r
he B@mkiyaums ben{am(@meismadri)ichn ¢$aad a (kAlrboiizi a pr oc
i muBombaxandiMséhpwactuhs r el i gi osa) .

N~ — o NRFR O

35The pr omibreeanrti nfgr wirte a stehoef M@EViagsogz 6 ee a |1 nd
ackfAwut dcar pus ahnedt elLriotpchhyil | (ulsi)t, c hi chinensi s
ma |l | game birds suchPasvo t & Rie gtognuw@P apfd@ikdo w |
al lweg)e, commonly found. On the other hand,

anded Bkurnagiatr usi f atsitiiatasene, which coul d eas|
|l ack and yell ow bands. No p rwattedtne d Hkarb iotf a tt
t is, therefore, concluded that these areas

— OO mwmKQe u g B

5. Terrestri al Ecosystem

136The terrestrial ecosystem is composed of
the current studies are given bel ow.
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5. Hetrestri al FI or a

137Tree survey was carried out along the pr

(Mangifera indica), Nari kel (Cocos nuci fera
average girt-bO0Oyi me NO maoetof 3endandgeduerdi nsgp e
field studies. A |l arge portion of the project
(Cynodon dactylon). These types of Il ands are
such as Kansh (Sacchar um s peo nntoarntehuent)n apraer tc oont
area. Onh atnadg,obhder portion of the Project ar ¢

and has no referable vegetation except grass

5.5.2 Terrestrial Fauna
138Terrestrial fauma pedird $three paij ®tcit n fehrdeab i t
populaft itoedrrestri al faunal species is very p

i nterventions and urbanizations.

5. quatic Ecosystem

139The aquatic ecosystem in this project ar
Ditches are considered as seasonal wetl ands
dur at 6o Mmoonft h4s. The seasonal wetllaamndgps acmadwepy

nouri shment to aquatic fauna by flourishing

5. Agl aRlicr a

140Al1 1l ditches awvraestsideteeced fblyo autribnagk ipcl hahnotrsn,i aK
cras)sigpres domi nant species i n t hAez oDil tag hpa sn naft
and Khudiepmmma panmr gugiolmimao)h, species here. It
|l i ke Salviniaceace, Lemnaceae, Araceae etoc.

5.6.2 Aquatic Fauna

141 Nat urweeltllya,ndsf opprdo vaindde shel ter to the
skippdEupphdégcti si syaommpmbhyandsfound in all \
been the most successful iIin adapting to

in the project areads wetl ands.

5.7 Agriculture Resources

142Presently, there is no | and used for agr.i
site of the BRAC @niseenbsaint yoi sirdanuvuarea. i MHe
no possibility of impact on agriculture res

(Picture 5.6).
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Figubé#&i®w of fallow | and and water hyaci

5.8 Transportation

143The site proposed for BRAC University per
Pr a @art Bmid-Bampur. Rlohaedr e wiayoaneaabfdythe campus f

area of Dhaka city. The project is only 8.2
Ai rmpaardt 3. 36 km away from Gul shan 1. During
BRAC University will PafafSesdt Batd-RBamp u a.f RDRRAG ol u
University has already conducted traffic i mp

5.9 Urbanizati on

144The study ar dloywamg aornedsduthad ,area i s fl oode
during the rainy season and thus substanti al

Likely the proposed site has been filled up
al most urbaniaetdcommecenalratutseni s more pr omi
shows spontaneous residential area devel opme

close proximity tarthai pfefremne ditddpretsi dlhereo
educatmne®mni.tuti ons

5.1860CI-BCONOMI C BASELI NE

5. 10ntlroducti on

145The baseline study was co0newotnedni tco ceoxntda |
of the study area Iwiitthi aal vH newi rt ool nigEnetpaalyr d Enkga oai
the permanent campus of BRAC University Proj
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3T RBAT 1T 1 EA ~ AOAI E

expl ohedpstateat of the study areas in two wa
intensities of the proposed project. One wa
another as 0Gener al |l mpact Aread (GIA). DIA
wibé establishhean@,@nr eher st her peripher al sur
project may have indirect i mpact.

146The following figure shows that the |1 st
baseline area depemaent a@ameas | i ke economic,
transport and communicati on, d e mogrcaupthtiicn,g h
issues | i ke poverty alleviation, gender empo

Parameters
of Social and
Economic
Baseline

Health and
Sanitation and

various cross-cutting
issues

FiguBe®absameter Selectedtddby. Soci al Ba

Tabl&P&r ameters consi dered Basdlhienesoci al

Rel evant Thema Parameters consi de
and Economic Bas
Economic Empl oyment

Land Price
Wage Rat e
Il ncome and Expenditu

Social and ArcheogCul tur al Heritage
Archeol ogical sites
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Demographic Household size and H
Age

Occupation

Mi grati on

Transport and ConRoad Communicati on

Utilities Water availability
Heal t h, Sanitati|Gender
cross cutting iIssPoverty

5. 10oation of the Study Area

147The proposed area of BRACU campus is appr
at Merul Badda -ZH®1 adbagir Noi , KBAdda, Dhaka 1:
Thana of Dhaka North City Corporation.

5. 1MoBul andoB8oci al Structure

148The total popul ation of Dhak-a4 984 t810 @ p acal nidt
Fema3l9%e74237), sex ratio 125, population dens

5. 10i.vMing and Cul tural Condition

149The Study area is connected to Bir Uttam
facilities are available in the study harea.
remaiamienckacha road. Al kind of heavy vehicl
Il i ke Sc ®Ratckrph aoyarosn, bot h hi ghway and branch
at Mer ul Badda, Bhalkadaaclaedflentliynsititusi onal
culture of the area is a composdmsitBaudarmd simas
|l sl am, and Christiani twi.t hTeh ep hPyrsoijceaclt awnid |c unlof

5. BOccupation

150Service is the mainstay of |l iveli hood e
households are engaged ofn de®e vecgagedeisndpst
and industry and only 2% are engaged in agr.
Corporation, agricultural l and Iis rarely fou

mi grated from dfi fBenrglnadasulr a(l Saureae: oPopul at

5. 6Bmpl oy ment

151In the study area, about 60% of popul at i
are engaged in household work (mostly women)
(it includes children and physi caildg fccral wern
(Source: Popul ation Census, BBS, 2011).
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3T RBAT 1T 1 EA ~ AOAI E

5. ITI0and Pri ce

152Land prices vary based on | and type and
el evati on, proximity to the road, and variat
the |l and. Since the prMejraadt Bardaa ir Pliradcaet e ¢ |
of the peripheral area 1is increasing rapidI

comparatively higher than homestead one.

5. 8Wage Rate of Labor
153Since the study area iIs under Dhaka City

reducing day by day. As a resul t, farming
avail abil iltaypoosermedif amm There are several in
factory; swe-at eamf faadio ysyweied ene a t factory, f
cottage industries, handicrafts, bamboo wor

| aborers varies considerih@gbobypes gkt womok e a
femal e | abor. Thel anbaogree mr@pastse beeft wtelewa diadkyl. ef 0 0 /f
and Tkp.er50dOa/yf afrom ancotni vi ti es. Besi des;pefremal e
day and-plekr. d2a0y0 /f o rf aframm ma catnidvinones i maels geadteisv
gender discriminabhiohi.snrwggenl aboring

5. 8Poverty

l154Based on the upper poverty Il ine, it is fo
the poverty | ine which is | ower than that of
(SourcelliBBS, 20

5.10ncome and expenditure

155Househol d I ncome amdi mpiqgrednadsidtt worre tios me a:
socioeconomic condition of people. In the st
expenditure varies from 5000 tk. to 20000 t
people <2000 Tk. aremeinVishblei bgcdwekl ehe i
t haot her part of thheandWwnoeof yHHONnhabéei ot bme a
has expenditures >20,000 (Source: Field Suryv

5. 1®Popul ation Migration

156 According to BBS, 5,644,643 peopl eofhad mi
peoml grate from urban (Dhaka) to rur al area
urban area (Dhaka) (Source: BBS, 2011) . Mi gr
the reasons of migration are pushyaofl patura
di saster s, |l ack of working opporauveiatBieead epu.
wor king opportunities, bebner caedhndovE rn g u sfiance d s
i mprovement of science amidgtiamth® adrelggn al so p
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5.1@Drinking Water

157Supply water by Dhaka Water Supply Autho
drinking water in tdhfe pdapglypiaped. s Apmopt wa816E€
pur pabiebke 13%wveulsle alrubeonly 1% use other sou
drinking water in the slum area. The city dw
Census, BBS, 2011).

5. 1&anitation

158l n the study area, about 96% households r
of which b5-8#%abed, waheoWwatseerdd %tdlaeaenrde m%i af ng
the peoplseanhdawea yndmtrines. The people who dc
negligible. Il n the s-WwWamsmalead |Itaterienas e( Soun
Census, BBS, 2011).

5. 1Heal th services and facilities

159The study area is situated under Dhaka Ci
bettthecant tpmarrotfs t he country. The rapid growth ¢
|l arge cities Is creatingcameatsaanvwiuce Pr eBwallrle
area reported that seasonal diseasesasax.h as
Recently, AstbhmekaupsdeDiabmtas reported by t*h
|l ot of health serivincleudirmg i Md dhigc a |0 ¢@atlahiuet g eo na
headarmdi ti on of the study iatrse af oiusn dg otohda.t Atchcec
comprises only 1.5% of all types of disabild]
0. 3% peopl e are vi adaalcliyngi nmpeanitrael d sa ncdk nle.s25%

5. 1Ro0ad Communicati on

160Dhaka is one of the | argest mega cities i
business, commercial and cultwural activities
of the study ar-kRa mpurgosRdaa gHaacteinrt Jthoe etlhe st ud
hand, Badda residential ar ela drmd s@ulugl erdd h 8Bre:
Ni kunj ot hd&Jt ¢ eonfdhirtoiaodn i s good.

5.1&Archeol ogical Heritage

161There ar e no hi stori cal sites or Struct
architectural significance within the projec

5. 1ReSettl ement

The propased nsgintheebi ted before the project ir
from indivvdluant aarwinley.s Therefor e, i nvol untar
this project i mplementation
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CHAPTBRDENTI FI CATI ON OF POTENTI AL ENVI RONMEN
AND MI Tl GAME AONER E

6. 1 General Consideration

162This chapter deal s wi tehv aildueaneteisfmpcaacttiso nb ro fe
suggest mitighei ohmeatklaesd tiess. used forbotmipact
constrawmdt oprer ati on phase. Significanéel of i1
presantbeacfkl pestenti al i mpact associated witt
oper-mbiohenance phase. Reltfeaphvampoméanef @
selected which may have significant i mpact
parameters are broadly classified into three
1. Physical Environment

2.Biological Environment

3.Socdoonomic Environment

6. 2 Key i mpacts

163Key impacts indicate potenti al I mpacts t|
operation of the project. Key i mpacts associ
Water pollution
x Generation of solid and hazardous waste
x Noise pollution
x Air emission
x Occupational health and safety ri sk
x Empl oyment creati on
x Traffic I mpact

6 2



TablleChéeeckl i st of Potenti al Environment al | mpact s
Action Affect|SEls without mi Type Comment s
ProjEnvironmental INon|Mi n{Medi|[Maj dAdve|Benef
Phas Resources
Land use valu| 1 I Using for educatio
2 Loss of and d 1 No di splacement i s
> homestead | an
s Loss of agric| 1 | Presently used in
3
g Damage to nea I No i mpact antici pa
g installati on
L;-: Di sruption to| 1 No | mpact
A~ - .
Encroachment I No precious ecol og
ecol ogy
2 Generation of | | Dust generated by
= cutting and fillin
s Removal of tol| I Mud works, constru
g ] et c
2 Soil erosion [ Due to excavation
(=]
© Siltation of | | Siltation may occu
surface water
Water pol l uti | I Controlled dispos a
construction
di sposal
Air emission | | Unavoidable but fo
machineries o
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Action Affect|SEIls without mi Type Comment s
ProjlEnvironmental INon|Mi n{Medi|[Maj JAdve|Benef
Phas Resources
|l ncrease volu | Mi nor i mpact will
Extraction of | Supply from centr a
Noi se gener at I I Di scontinuous noi §
construction
Empl oyment ge| I I Significant benefi
Occurrence of | | Follow good housekKk
% Occurrence of | Activities will <co
= near by commun so on i mpact
= resources
é Ambient air p | No i mpact on air (¢
g and gaseous e
& | ndoor air po| I No | mpact on heal't
house activit
Surface water I | Mitigation measur e
poll ution fro
Surface water I | Maj or concern for
pollution fro mi tigation measur e
l' i quid efflue
Noi se Gener at I | Il ndoor discontinuo
occupational eal t
Solid waste g I T I nstitutional wast
wast e
Empl oyment ge| I | Good employment o
Occurrence of I | Source identificat
|l ncrease volu I | Mitigation measur e
| EEf BRAC Uni v-8raglidtay @&thaMearulBangl adesh 64



Action Affect|SEIls without mi Type Comment s
ProjlEnvironmental INon|Mi n{Medi|[Maj JAdve|Benef
Phas Resources
| mmi gr ati on | | Rel ated with empl o
| mpact on com| |1
Depreciation I Landscape will enh
aesthetic aesthetic
| EEf BRAC Uni v-8raglidtay @&thaMearulBangl adesh 65



6. 3 Potenti al I mp aRert@o nmsit triugca ti ioonn pdhwarsien g

l164Potenti al | mpact may arrive oi n the foll
A Land use value depreciation

A Loss of and displacement from homestead |
A Loss of agricultural 1| and

A Damage to nearby operation

A Disruption to drainage pattern

A Encroachment into precious ecology

165Mi tigation Measure

A Land use value will increase

A Loss and displacement will properly addre

A No | oss of agricultural | and

A Take precaution before construction work

A Prepare alternate drainage system during

A Protect encroachment into precious ecol og
6.4 Potential I mpacts mitigation during Cons
A)l mpacts mitigation on physical Environment

64 1 Air pollution
166 Pot enmpadt s:

A Dugteneration from landfilling, land clear
A Exhaust emissions from machinery used in
A Emi ssi oweshifcrloe's used in carrying construc

167Mitigation Measur es:
Project site is surrounded by boundary w
Access roads and exposed ground should
effectively keeps down the dust.

x Stockpiles of fine materials should be w

conditions.

x Workers in the site should be issued witdht

x Use the catalytic converter for fuel bur

x Vehicles and other machinery c¢clear off m

x Materials covered by tarpaulin while car
64. 2 Soi l esrbsmadbnoand

168Pot einmpadt s

A Soélosi wrurffracrmnd uexé&avati on works during
A Soi l erosion from dust generati on

A Soi l rfenmaw aclonstruction site due to di spo:
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169Mi tigation Measures:
x Prefer dry season for starting construct

install barrier net.

To the greatest extent possible, minimiz
Recover exposed soils with grass and wit
possi bl e.

x Monitor areas of exposed soil during pe
construction phase of the project.

x Pile up spoil soil on flat surface away

64. 3 Noi se and vibration

170Potenti aNoiismepaacnid :vi bration wil |l be gener
wor ks, piling and foundati on wor ks, noi se
construction works &etc.

171Mitigation Measur es:

x Constructing activities that wild/l gener ¢

nor mal working hour s.

x | f required | ocal residents should be gi

reduce the degree of annoyances.

x Wor ker should use ear plug while working
64 4 Water Utilization

172Pot einmp adgisng of water for construction w
avail abl e water sources. Therefor e, water us

173Mit i gMeetaisounr e s :
A Wa swaet elhoultdr elme e usa@adt he toilet flashing
gardening etc.

64. 5 Solid and Liqguid waste generation

174 Mi ti ghaetaisounr e s :

A Provided space for temporarydidsppebdl obf
wastes .properly

A Arrange adequate sanitary facilities for
A Monitor/follow up to ensure appropriate
contractor and construction workers.

B) mpact Mitigation on Biological Environment

175The site i s all ocated for setting up T
bi odi vSeornsei toyf. t he trees that exi sted previo
construction of thei npprlogneent, a hceo npprroegphoenresnitv ew
green | andscaping around the project site.
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176Mi tigation Measur es:

A Avoid unnecessaeyg.cutting of

A Allocate space for greenbelt devel opment
A Avoid noisy activities and keep | imited i

C)l mpact Mitigacomoamioan EBmwei monment

64. 6 Empl oyment

177The project wild.l generate employment, bu
technical hand and materials suppliers etc.
the | ocal people at construction worKks.

64. 7 Accident/ exposure to health hazard

178Acci devemedlyy o ctchuer cionnph asuec.t i on
Mi tigation Measures:

A Create awareness on safety issue among Wwo
A Monitor the practice of following safety
A Ensure use of appropriate PPE while worKki

65Pot enmpakts mitigation during project oper
A)l mpact Mitigation on Physical Environment

65.1 Water pollution

Mi tigation Measures:

x Septic tank and soak pit for sewage tre.
x Il nstall Sewerage Treatment Plant (STP)
x Maintain cleanliness of floor and diff el
65. 2 Generation of solid and hazardous waste
Mi tigation Measur es:
x Apply 3R method for waste management of
x Train emphsyeesontr ol and di sposal pr oc
x Segregates wastes at source and store |
x Use separate demarcated bin for kitche

di sposal system.
65. 3 Noise and vibration

179Mi tigation Measur es:
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x Air plug wil/ be provided toewor gerentwhi |
working in noise area such as Generator r

x Arrangement for separate generator and coc

canopy shield for generators.

Procure and use macwimeirye generating

Regul ation of wvehicle movement

|l nstall stock absorber, damper/isolator (

X

65.4 Air pollution

180Mi tigation measur es:

A Provide adequate fvemsa itlhae iwonr kaplda ceex.h a u st

A Spry water on bare soil

A Maintain open air exhaust for generator

woul depaasr esdtoon as possi bl e.

A Regul ate movement/speed of vehicle.

A Pl ant tree with dense.canopy on boundary

A Properly use chemicals in the | aboratory.
B) mpact Mitigation on Biological Environment

Sewage ef af teeqpguatmacy habitat.

Enhancement Measur es:

x Construct septic tank and soak pit for se
Devel op waste manayetmemt and di sposal

Mai ntain buffer zone around the project s
Devel op greenbelt and plant native specie
Avoid noisy activities andgketepméei mited i
Train employee or officer on environment a

X X X X

C)l mpact Mitigacomoamioan Bmwei monment

65. 5 Empl oyment

181To run the praojaddt rpegrumarmrant olfha nwyi | di rbeec t:
per maenmepnltoy ment
Enhancement Measures: Give priorgqugygl itfoi d atciad

65. 6 Occupational RHdMaktigaanonSMeasbuyr es:

x Conduct job safety anal ysi s.
x Use of personal protective equi pment.
x Arrangehle&latpplswor ker s, refcfoindderess iasntde rk. e e p

65. 7 Ot her Safety Provision

182Besides the above measures thier efriogietcit n g |
and a medical center of i1ts own.
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65. 8 Buf fer Zzone

183Toprotect the environment and occupants o

arising from |l and devel opment activities, %
trees/ plant is desirable and should Peapteyi
and shrubs i mprove the gener al qguality of tt
t ogiacses and particulate matters, reduce noi s
erosion of soil, maintpioveé hehecostegicabedbal
66Traffic | mpact Assessment

184BRAC University already has done TI A fro
given below and attachAndetx20d eARl Ac@BYETY eBep
j amsobasreer ved in different | ocations of the s
wel | as its capacitev-escneatsadfo§ fci cviod utmet. o Mmoe
proposed campus i s expected to generate more
traffic congestion scenario. Therefore, traf

185Traffic i mpact assessment (TIA) is a powe
ndt rusmeesport interaction analysts, to deter
ansportation and traffic system (Regidor
tenti al effects of traffic generatdeéaed fror
ansportation network in its iIimpact area. I
the direct i mpact arealamekegadunmeeri mpasur
sociated to the development (Regidor & Teo
with adjacent road can also be measured
se studies whikel typey depenadinndgl ocati on of

~ cQ ~+ +75 ~+ —
>onw »mw o <" O T Y
(0]

(¢

(o2}

861t is a welcome movikarl t iopafRealyk)a ntih alkn niaty &
h condition of conducting TIA before givin
n Dhaka. I n Iine with RAJUKOGs requirement,
t
f
n

D

1
t
i
its existing campus -Baddanelwasi beehoasked o
o] a study that investigates the potential t
University campus.

67Traffic I mpact I dentification

187The -posjtect scenario in terms of traffic
parking facilities has been compared with th
project. I n this method, t he -pheoaukr llyourrsafhacs
estimated to conduct | evel of service analys
in relation to the capacity of the road, so
the nearby road BsBet vasrskk.ssBhaesée¢d, osombesugge
measbawbeen given in this TIA study for the s
University campus) .
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68Location of the Study Area

188The traffic i mpact assessment i's based o
BRAC Uni ver Biatdyd aat | derasled in Ward No. 21 of
The site has an area of 5.27 acres uaendt hiast ac
connectG@GulilBsaldadm Li nk Road in the north and Ha
surrounding areas of the study area include
Nagatrhe amalstGul shan in the WwebBati Bodhe&lU| Ehhka
t he East We s tn eld nhiev esristiege.y Tahree | ocati on of t h
University, its surroundi ng 6.rlaadssh oausd tahree apsi
devel opment on the site and its entrances (r

Figud®h®éws the proposed devel opment on the si
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69Met hodol ogy of TI A:

Identification of the Research Problem

|

Literature Review

+

Fixation of the Objectives

|

Primary Data Collection

v A 4

Field Survey (Geometric Feature.

uestionnaire Survey : A
Q ’ il Traffic Volume. Trip Count)

Pl  Forecasting Traffic Volume [

Forecasting of Background Forecasting of Development Traffic
Traffic Volume Volume

|

Traffic Impact Assessment

:

Mitigation Measures

}

Preparation of Final Report

Figuedl&. Met hodol ogy

1891t can be ded@.ct&hdatf rnoenarHiyg unhrael f (46%) of
accounted f-mot dryi ztehde moodre s , where rickshaw
contrary, mo d a l shares of omaa®d iraiedlosahoswess a
found to be the main contributor among mot o
respectivel y.
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K Motorcycle
9%

True
3%

Bicycle
4%

Rickshaw
42%
Human Hauler
2%
Microbus

6%

FiguB#MoBal Distribution of Traffic Fl ow on B
(Adjacent to the Study Area)

6. 1Determination oGenveratciudrmr f fTemp Proposed
Uni versity

190To estimate the modal share, a sample of
and | evel s) and 60 faculty members and st e
guestionnaire. From their i nfusrégattibenm hease In
found. 6. Biressreent s t he percentages of the trip

ei ght categories of modes for travelling to
represent ebduskeysi phubli sc f ol Icoawresdc whbsghnagp r wa b ke n g .
Bi cy anlog o r cayncd ergsiud¢ loshaw have mini mal usage &
transport (mainly bus service) avail able o
represents the | owest share.
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191Levels of Service (LOS) are commonly meas
of the road net wor k. I n case of Bangl adesh,
categorization of perf ormance measseegsi ce./] C
However, due to the similarity that exists
features between Bangladesh and I ndia, the s
(IRC) is wutseedyi®rrdamges ofevelcofatsieoviacre eactl
arteri al road.(26dadihypaini j n20@B) e

Tabl2L&vel of service Criteria for Ur
Level of Service Volume to Capacity Ratio

A <0.6

B <0.7

C <0.8

D <0.9

E closeto 1

F =1
Source: Kadiyali (2007)
192Level of Service analysis, pedestrian mov
pattern and its impact (both existing and fc
road network and overall deteraprattgg hawveu,
been given i mportance in this Traffic I mpact
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6. 1Mi ti gMdaasowmre of Traffic | mpact:

193New devel opments are one of the major ca
maj or cities of developing countries, due to

1Much can be done to reduce the worst traffi
attractive urban regngestwbhl never be free
2Ef fective |l and use planning and appropri at e
for delivering high qualeiatsy access in conge
3Road wusers wdawrtoorreltiralplsesttdieeasrsar e free of
4Targeting travel time variability and the
rapid, t angfifbdicahpawel ecnmoesntt s .

5The age of unmamgddgdutabdds £ @teads eind.comi ng t
6Transport authorities wild./ i neviptaa kb pndgn e e d
road pricing measures to lock in the benef]i
aimed at mitigating traffic congesti on.

6. Tkaffi c Management Pl an

194Devedopomprehensive traffitchemamagemd milg p
consideration o&sweagdmarst fawadiodp strtai hige di s
definingmasipgememout e pl anning, training,

personnel/ flagman and enhance traffic safety

Assessment a hde rPtl iatfnynai fhfgigch ar ea s, peak traff
bottl enecks through traffic surveys and dat
anticipate congestion points. Consider input
ad traffic engineers.

Speed Man&@ge meamptp;r opri ate speed | imits based
environment, and traffic density. l nstall S
measures such as speed cameras or police pat
speempsbu rumble strips) in residential areas

Rout e PlDeenvneilnogp: al ternative routes and deto

construction, or special events. Use dynamic
drivers about -toiumee. cGoaonrgdeisn aitne rweiatlh navi gat
upcecgdatrouting information.

Training andr ®ensomm@aélfic management personn

directing traffic, handling emergencies, an
flagmen are equipped with reflective vests,
regul arnddrsiilmMud ati ons to prepare personnel f
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Vehicle MaBRACGUWaskceul d establish regul ar ma i

control equi pmentsisguncahg ea,s amnrda fbfaircr iseargsn.alEsns ut
management (e.g., patrol cars, maintenance t
necessary safety gear.

Conduct inspections to identify and address
Communication arEdt@ddri dsihnatlieanm: communi cati or
management personnel, |l aw enforcement agenc
depart ment s. Devel op-tpmet ocalf$i Eoi nBbamango
response eiffoirdentdsu.riutgi | i ze radi o communi Ceé
platforms for rapid information disseminatio

Emergency PrPpaekdpescsoonti ngency pl ans for
emergenci es, accident s, or natur al di saster
swift response and clearance of incidents. |
alternatreeghoptubki thawareness campaigns.

Continuous Evaluati Maniathar |tmpa fofvieanefmt ow and
through regul ar assessments and data anal ysi
driver s, residents, and Dbusinesses, to ide
management pl annbagsedadfbnc epat verns, techno
community needs.

By following these guidelines and integratin
pl an, can minimize disruptions, enhance tra

uni versity area.
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CHAPTER GRI EVANCE REDRESS MECHANI SM

195A prepecific grievance redress mechanism

evaluate, and facilitate the resolution of /
social and environmental performance at the
a thomend and transparent mechamidsne ntvo r g D me B
concerns |inked to the project.

196 BRAClWJas its own GrievancehRegpheeassedProcedd

any dissatisfactsiuom camrediadegmplsairmetgsarkdyy ng i1 ts
out BRACResettl| ement Policy Fr aARIWDA RNOELR/P F) ,
approvedTlhiys GwmBocedure will be applied to a

during i mpleBRACHti on of the

197BRACol icy as set out in its RPF is to t
through negotiations with community | eaders
For this program these diPdddusasnidb nsnwol Ve bthe
members of the relevant Zonal Level Coordina
and Chief Engineer of the Construction Contr
this way it wild@l bee salbuniittt tread€ d MBRC)Gr ileevda nixy
Director, with two other members who are (i)
area who is known to be a person of integrit

(i) a representativenofhias |oasad NGO MGEO CiE
Resettl ement Pl an).

198The Project Coordinator conveneasr ea m@aat i
conducts proceedings informally to reach an
report of the committee is recorded in writd.
invol ved. For this program the G@GRCIiI wiloh et
days of receiving a complaint (verbally or i
will also be an appeals procedure where, if
he or his represeepkatimeeipmaeyp etotdbt ¢ e tclaesier. 1M
will -tbesi der the case in private, after whi
still not satisfied, he has the right to tak
199The PMU Resettl ement Specialist wildl kee,

examine these for recurring complaints and
i ncorporated i n s Uhbesreeq dafrseb uRIBIs feectmeld 4 FEdEss e h o |
ar e s g ueatctreordBRMCWS | | also publish the outcom
boards in each area. I f the aggrieved AP is
has the right to refer his/her petition to t

200AI1 1 costs invol ved I n resol ving t he |
communi cati on, and information. di sseminati on
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201 No major grievance faced during construct
griewuanog thewrtbwbhh&RMel p of BRACU which was
Figure 7.1: Grievance Redress Pro
Grievance Discussed and ¥ ol resobed
MAssessed at Management Level Court of Law
GRC- Level lll
g':‘ F .
v — 2E.
W EE;';
Grievance Discussed and ﬁ
Assessed at Corporate Level
GRC- Level Il E
L s = 5
= e EE E £ §
E 2
- Grievance Discussed and E o -
Assessed at Site Level GRC £4
55 E%
t B £d
g
B Grievance Registered at Site =2 i
- Level-Level | £z -
f =2
Grievance Raised by :
Stakeholder

| E&f

BRAC Uni v-Basiday
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CHAPTEBR ENVI RONMENTAL MANAGEMENT PLAN

8.General Consideration

202Environment al Management Plan (EMP) for t
campus cammirti pgami dror mini mi zing the effect
enhancement plan for increasing the benefit s
the EMP have been described in this chapte
Operati oMRIl al Sdhei iecl udes an environment al m C
changes taking place in the envi rboemneefnttasl acr

derived from the project.

203The Environment al Mamangcemiatrdid tPh e ni riEIMPme n
the measures necessary to minimize or offset
The prime function cannot be achieved wunl e

measudentithieedtwaiyul |y i mpl emented. Al Il me a s
when they comply with the Environmemushle Qual
objectives of EMP of studied industrial pr oj
+Mi tigation measures toi mpawautce. and el i mi na
+Enhancement measur @asnptactmaxi mi ze positive
«Monitoring requirement and monitoring ind

£« Costing for EMP i mplementation

8.EEnvironment al Management Pl an
204The Envi Manmgeimah:t Pl an covers alll envir
key to ensure that the environment al gual it

operation of the promaeraygermampli semdrhteatmosn o fmyg
EMP. The mai ni nbpeametftdistgsat @ fo nt lpé an ar e:
x Ensuring that environmental standaeds$. are
x Providing offsets to negate project i mpac
form of codoompesgs atreeceynbel t devel opment and
x Complying with existing regulations with
measur es
205An i mpl e men twaatlSioa maetdh stkhd iismportanwe eni ti ga
included there with time frame, assi dgmirng r e
prcconst amdt Tasande TBa b2t en8t BuLori on arneds poepcetriat @ lo
Here I mpl ementati ont re spprocojpeobntietin ittt hye bperl aojnegcst t
may assign a representative on behalf.
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TablleEn8v.i r onment alPl M&wnraigreghems e r ucti on Phases
Potent Proposed Mitigat. Ti me fr{Loca Responsi bl e O
Environit
| mpact | mpl eme Supervi s
Land us¢Land use value wilThroughouProje¢ContracRepresen
depreci g construct|{site project
Loss of [Loss and di splac{ThroughouProjeContracRepresen
di spl aceaddresprasemptr|l aw. construct/site project
from hon
l and
Loss of INo Il oss of agricullThroughouProjeContracRepresen
agricul't constructsite propeopo
Damage tTake precaution bé¢éThroughouProjeContracRepresen
near by dstart construct/site project
Di sruptiPrepare alternate ThroughouProjeContracRepresen
drainageconstruction work construct/site project
EncroachProtect encroachnThroughouProje¢eContracRepresen
into preecol ogy construct/site project
ecol ogy phase
Low | andSoil should be taDuring | aLow [[ContracRepresen
devel opnunused | and, aban¢(devel opmeof tf propeopo
| and of t he pr oj ¢ pr oj ¢
coll ect the sand. site
Soi | eraWetl ands and fl cDuring LaProje€ontrac|Represen
siltatiagmeasures Devel opmeSite project
Erosion and sedi me
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Potent Proposed Mitigat. Ti me frjiLoca Responsi bl e O
Environit
| mpact | mpl eme Supervi s
Develop drainage
flow of water to (

Traffic |As the project wasBefore coLow I[RepreseRepresen
Managemeroad and | ow | andwork starjof thof proj project
within it. Howeve projepropone

done by the <conce site
the traffic I mpact
OccupatifRi sk Assessment Before coLow I[IRepreseRepresen
Heal th afSafety Planning wor k stariof thtof proj project
fDesign Control s projeéepropone
TfRegul atory Compl i site
fTraining and Ori e
Communi tfConducting risk aBefore coLow |IRepreseRepresen
Heal th &@fEngaging with thework starof thof projjproject
1 mpl ementing envi projeéepropone
measures site
fMaintaini ngommamis
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Construction

Tabl22Emv.i ronment al Management Pl an During

Potent Proposed Mitigatio Time f|  Locat Responsi bl e (
Environ
| mpact | mpl eme|Superv

fSurrounded project s ThrougltProjeContrac|Repres
Air pol|fAccess roads and exp|constriysite of proj

regularly wetted in phase propon

keeps down the dust.

fTStockpiles of fine m

covered with tarpaul

fUse of <catalytic con

machineri es

fvehicle and ot her ma

before | eaving the s

fTMat er i albsy ctoavrepraeud i n

truck or wused covere

fPrefer dry season fo ThroughlProjeContrac|{Repres
Soil er| in case of working ijconstrusite of proj
siltati net phase propon

fTTo the greatest exte

area of exposed soill

fTSetting up monitorin

neighborsd residence

fBuil ding Diaphragm W

fBuild retaining wall

fBuild Diaphragm to p

and assets
| EEf BRAC Uni v-Braglidtay @&thaMarulBangl adesh 8 2
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Potent Proposed Mitigatio Time f|  Locat Responsi bl e (
Environ
| mpact | mpl eme|Superv
TRecover exposed soil s
appropriate species
fMonitor areas of exp
heavy rainfall throu
of t he purpojsepooti IPislod |
away from drain
fConstruction activit ThrougProjeContracjRepres
Noi se a disturbing sounds sh| constr|site of proj
Vi brati wor king hours phase propon
f11f required | ocal re
noticed of indeed
fnoi se act irveidtuices gtisheee
annoyances Worker us
with noisy device.
| mpact fEnsure minimum use o ThroughProjecContracjRepres
fWastage of water sholconstriysite of pr o]
monitoring phase propon
fTDevel op rain water h
Solid afYProvide space for te ThrougltProjeContrac|{Repres
Liquid waste i n dtirse dsshed esvfaasniconstr (sit e of pr o]
generat| properly. phase propon
TArrange adequate san
| EEf BRAC Uni v-Braglidtay @&thaMarulBangl adesh 8 3



Potent Proposed Mitigatio Time f|  Locat Responsi bl e (
Environ
| mpact | mpl eme|Superv
TFol | ow to ensure
and sanitation pract
construction workers
Setting ThrougtProjeContraciRepres
l abor ¢ construsite of pr o]
phase propon
| mpact |fAvoid Unnecessary cu ThroughlProjeContrac|Repres
Bi odi velfAll ocate space for Gconstriuysite of proj
fAvoid noisy activiti|/phase propon
|l evel ndghtngi me
| mpact |fControl Vehicle move ThrougltMater{Contrac|Repres
Traffic| foll ow ocal trafficlconstruy¢Trans of proj
phase rout e propon
Firel/ EfEstablish own firefi|ThrouglProjeContrac|Repres
coll aboration with gconstrisite |of Pl U of proj
civil defense depart phase propon
fTOrgani z fire dril!l
staffs.
Empl oy mN/ A ThroughProjePl U Project
Gener at constriuysite propone
phase
| EEf BRAC Uni v-Braglidtay @&thaMarulBangl adesh 8 4



Potent Proposed Mitigatio Time f|  Locat Responsi bl e (
Environ
| mpact | mpl eme|Superv
Occupat fCreate awareness on  ThrougltProjeContractProject
Heal th and contractors Monijconstruysite |[departmepropone
safety foll owing safety gui phase Pl U

contractor

TEnsure use of approp

the construction sit

sign in the project
| mpact The precautionary meaThrougltProjeContractProject
surroun/shoabdsvideerrati on, set|/constrisite Design spropone
Structu/effect of shore pile phase

structures.
TrafficlfSeparate entry pedee® ThrouglProjeContractProject
Managem and vehicles. constr(Site pr opone

fWhere wal kways cross phase

clearly signed and |

drivers

fControl entry to the

TAl'l ow Materi al Movem

TAdequate people were
Occupat fDaily I nspections ThrougtProjeContractProject
Heal th [fI1 mpl ementing Controlj/constrySite propone
Safety fOngoing Training phase

TEmergency Drills

1TCl ear Signage
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Potent Proposed Mitigatio Time f|  Locat Responsi bl e (
Environ
| mpact | mpl eme|Superv
flncident Reporting
Communi |fOnRsite supervision. ThrougltProjeContractProject
Heal th fHazard control s. construiSite propone
Safety |fPPE enforcement phase
TEqui pment maintenanc
fTClear communicati on
flncident reporting
fWaste management
| EEf BRAC Uni v-Braglidtay @&thaMarulBangl adesh 86



TablI3ENv.i ronment al Management Action plan for Operational

Environtr Mi tigation measure{ Time frn Locat Respons
| mpact
Water po| xSeptic tank and soak pit fThrough|ProjecReprese
xMaintain cleanliness of prloperat. of proj
xl nstalled STP propone
Generati| xApply 3R method for waste Through|ProjecReprese
Solid an xTrained iemptsbgeesntrol andoperat:i of proj
hazardou x Segr ewasatées sour ce and stor € propone
X

Use separ atbe hdemai cahed an
deveal oymaistsposal system.

Noi se an| xAipl wgsl | be wooknmhds® ke thear Through|ProjecReprese
Vi bratio genereaqtuiinpgme nito rrka Hysgeniem at i noper at i of proj
such asrgoemsr ator propone
x Arrangement for separate g
with canopy wall or instal

xProcure and use maawiimirdyief
depar tlnaebnotraalt or i es

x Regul ation of vehicle move
Il nstall stock absorber,) .da

X

| EEf BRAC Uni v-Braglidtay @&thaMarulBangl adesh 87



Environrt Mitigation measure{ Time fn Locat Respons
| mpact
Air Poll| xProvide adequate fvemda itlthag i Through|ProjecReprese
wor kpl ace. operati of proj
x Maintain open air exhaust propone
converter and f awelptaysr esl@ga m
possi bl e.
x Regul ate movement/ speed of
xPl ant tree with dense.cano
xProperly used chemicals in
| mpact o|xTrained employee on spillaThrough|ProjecReprese
Land x| f oil and tcohpesnb echa | steoppasreaitl o per at i of proj
and dpsoppsesel y. propone
xMaintain cleanliness of th
bin.
xGreen belt Devel opment for
site
| mpact o xControl vehiotgamobmredewdyi Through| ProjecReprese
Vol ume traffic instruction oper ati of proj
propone
Firel/ Ex xEstablish own firefightingThrough|ProjecReprese
with government firefightiloper at:i of pr o]
|l ocally. propone
x Or ganidzreialhldsr er ai ni ngs tf.afrf c
| EEf BRAC Uni v-Braglidtay @&thaMarulBangl adesh 8 8




Environrt Mitigation measure{ Time fn Locat Respons
| mpact
Occupati|xConduct doal gafety Through|ProjecReprese
Health a xUse of Personal Protectiveoperat. of proj
Ri s k xWi Il formulate health safe propone
devices.
x Awar e and trai n e ndpelvoiyceeess.
x Maintain hygiene of sanita
Statutor| xMeet all statutory requireThrough|ProjecReprese
Requirem frame. operat.i of proj
propone
Decommi s/ x A decommi ssioning report wWEnd of ProjecEnviron
environmentaaslpeand .soci al Operatijand Experts
x A decommi ssioning plan sho surrou
Soi l er ¢ xBuilding retaining walls oThrough ProjecReprese
siltatio xBuilding Boundary Wall operatijand of proj
xPlanting Vegetation. This surroupropone
deep roots capable of hol d
x Geotextil es.
x Applying Mul ches
x Ref orestation.
Traffic xMonitoring traffic conditilThrough|ProjecReprese
Manageme xControlling traffic signaloperatiijand of proj
x Managing incidents surroupropone
xProvide appropriate Signag
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Environrt Mitigation measure{ Time fn Locat Respons
| mpact
Occupati| xRegular I nspections Through|ProjecReprese
Heal th a xRoutine Maintenance operati of proj
x Emergency Preparedness propone
x Heal th Monitoring
x Regul atory Compliance
xConsistent PPE Use
Communit xErgonomic considerations Through|ProjecReprese
and Safe/ xHealth monitoring operati of proj
x Regul ar inspections propone
x Mai ntenance
x PPE wuse
| EEf BRAC Uni v-Braglidtay @&thaMarulBangl adesh 90




8. 3
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env
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X
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8. 4

207
i de
onl
fac
t he

R

Record keeping, Documentati on and Report
Record keeping, Documentation and Report.
i ronment al Management Pl an. Record keepi
sent-ed bel ow

All statutory momms pshcel d obeqkiepgtk refere
Condsucchtedadmodni t ori ng and al l monitoring d
folder which can be easily accessed.

The Presentation of the results should al
Documents shoul dpbsikepin.at a decl ar ed

Aladccidadt sncidents shall bec a unsvheds tp rgoabt!eedn
and take action to prevent a recurrence.
Empl oyees required to perform investigat.
technique.

The recommendations of the investigation

Management Pl ans

The poitmmadtalassoci ated with the operatic

ntified in the previous sheomaiionnlsy. bTeheen fporlc
y for managing the environment al situat.i
il ities. Since water, acoustic, air and F
foll owing manageméretr epl an have been prop
Sewerage wastewater Management Pl an ( SWMP
Solid Waste Management Plan (SWMP)

Emi ssion Contr ol and Management Plan (ECNMN
Noi se Management Pl an ( NMP)

Occupational Health @OB&aMRYy Management P
Traffic I mpact Management Pl an

Wetl and Management Pl an
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8. 4.1 SWawsetreangaet er Management Pl an ( WWMP)

208The objective of the SWMP is to ensure that operatbtunhsobiwvasiWwemwpg
to the environmenenamobdeoat atnlde axame ttaibrhe iqtual ity of drinking water.
of water wusage and dischawgestewat pphhutressutrouwndiemerwat em @mviron
monitoring of sewernplee meanteat iqumlaft yr eocnomsmearedatii ons andct mt oi gat eopnpc
ensuring that the conditions subjected to |license approval with res

Tabl4eSeBwer age wastewater mitigation action pl an

| ssu Pot emNegativ Proposed mi Environme Respon Ti me fr a
conc|/Environment measur es Moni tor.i actor
Surface and-Proper Manag/ - Monitoring-BRAC -Wat er gual
Gr owmd er . -Proper desig Drinking vUniver sbe ¢ h e ehkoeud:
Pol |l utiaommd, {and conti nuol Aut horiregul arly &
Wat ePol Il uti on operationswmdk- Monitoringworkersto submit [
pol | we;l | Solid Wast
-Occupation{-Proper <coll e Management-Occupa-Regul ar mol
segregation, System (SvVvSafety Auditing of
di sposal of ¢-Use PPE HeaOt hi

8.4. 2 Solid Waste Management Pl an

209The objective of the Solid Waste Management Plan (SWMBpossgedtofén
may be generated from operational activities atBRBARRACW iaedr sdhueryi nwyi |al
Met hod of Solid wasepromgmademéeépanetrhéypgyrhaverage of this waste. The

inventory, implementation of recosmmeepati onhs mespegat i oo melhisdr as ma
subjected to |icense approval with respect to solid MmRapgremestr ac ki
wast e, educational waste etc.
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210Wasdenerated at BRACU due to construction camps, construetj osnoiak,;
workers and community health and safety if i nadequaatned agruraanntg et neenst SO
segregation and collection, designated storage ar eafsgr dbotplp sad n satnrdu
operation phase prepared.

211The management plan includes effective implementati onbbteOmMBddli gat
constrnwctciogplaé¢t edinused material s/ waste should be taken away and di
cl eared.

Tabl5eSo08.id Waste Management Plan (SWMP)

| ssuel/ Potenti al Proposed mitig;: Environme Respons Ti me fr
concern Environm Moni torijactors
i mpact s
Solid WasAir, Water Proper Solid Wa¢x Regular mBRACU t|- BRACU
Generati ( poll utio System whircd! s of the solmanagemkeep I n
Managemerna)Odor ema a)Solid Wast e I managemen | daily re
from deg shoul d clear|l facilitie{BRACU solwiagt e.
wast e. category and x Monitoriniworkers
b)Di scharg Wast e. acceptabi | -Mont hly
solids t b)Solid Waste C¢ effectivelOccupat/ By annua
water and Transport a Solid WastSafety |Reportin
c)Poodi gpo Facilities ManagemeniHeaOt hi
waste majc)Waste Reductio -Nei ghboa
drai nage Recycling Faci
d)Solid Waste di -The gen
e)Awareness abou publ i c
f)YProvide traini
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8.4.3 Noise Management Pl an

212The obj ectMawme geefmeMNai s°Pd an ( NMP) i s t o ens.t
University do not generate much noise and re

community. The NMP is to be achieved by <cor
i mpl emeht aecommendati ons and mitigation meas
noise pollution and ensuring the conditions

management are adhered to.

213BRAC University can be minimized by asses

against noise; proper maintaining and equipm
surveillance; Aasdaiwmorse mewikesws . nvol ves identi
at wolhr&k pdluadeng construction of the project ani
Empl oyee protection involves elimination or
by use of good pr arcitng ec omtprpaloprd md ee mmiga yneeee
use and maintenance invol veequwippmamptaipptr ®pu s €
use of hearing protection. Tr a&impil rogyceceessisismeamy s
information and training on noise risks, C C
surveillance involves hearing checks for ex

protection of the workers.
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TabléeN®i. s e

Management

Pl an

( NMP)

| ssu Potenti al Proposed n Environmental Respons Ti me fr a
conc Environment measur e actor s
-l mpl emenan -Noi se surveys- BRACU-Noi se su
-Noi s e indueffective periodic noistomwanage|/ shoul d
| oss. and heconstruction carried
conserpwatgirtnei ghbor hood |- BRACUpreferabl
-Reduced prc determine noijworkers.levery 12
and effici-Noi se meas/time to ti me. mont h.
wor kpl ace -Occupati
-Fitting No-Medical severSafety a-Medi cal
-Fatigue, he¢with noise| medical tests Officer. severance
Nervousness devices to be exposed be carri
and high pr l evel s. -Districtevery t
Noi ssiresul ting i -Providing environnmmont hs
poll (workpl ace. hearing pr of ficer;
wor ker s.
-Stress to \ -Nei ghbor
Reduced con-Carrying o and
audi ometri
-Training o -The gence
Al ntroducti publ i c
attenuator
-Provi sion
barriers a
generating
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8. HDckLupational
214The working
Sshould be

designed

Heal th and

and

Safety

envmoohntheme dosltaiplad | e a l
i mpl ementéetebypcedpatobmahd aSapebyeblesnionhat
occurrer

Management

pl an

hazar ds

dur i

r el

Aut hority should mai nda@adindmdtreicoeg als @od adrcct upfata ochanger ous
Tabl7eOc8c.upati onal Heal th & Safety Management
| ssue//Potential Proposed mitiga EnvironnRespon Ti me fra
concer Environm Moni torilactors
I mpact s
Alnjury t(AGood and sound Acci dent BRACU [ The mit.i
empl oyee!{ practices. i ncidentmanage|/measur es
Alnjury t(APrjeob Ri sk Asse wor ker|proposed
Alnjury -t (AWork permits & AVisual [Safety be put i
by and g( hazardous wor Kk at wor kOffice/project
publ i c AProvision of a the ge/ i mpl emen
APl ant an{ working tools |ARecordspublicland dai l
equi pmeniADevel opment an empl oy e operatio
AAbsentee| use of work opr trainiorn continuo
wor kpl acAProvision and i mproved
Occupa ANegative personal prote sustaine
Hazard 1 mage ATi mely repair t hrougho
of plant and e operatio
AEmpl oyee train the proj
AUse appropriat
other lifting
conveying buil
high | evels
| EEf BRAC Uni v-8raglidtay @&thaMearulBangl adesh 96
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8.4.5 Traffic I mpact Management

215Traffic I mpacts of Development identifies
arising from |l and use devel opments. |t provi
with the design, devel opment andmematnsa.g eTnheen ta i
i's to ensure consistency in the assessment a
the needs of all road wusers and the effect
transport pl anning contngxt ifnecrd udr agfita avepa
parking and access management i ssues. It pr
assessment s, and a detailed procedpraet somand
mitigating their effects. Assessment of saf

covered.

216So, unless and wuntil any structur al i nter
condition in this area will degrade graduall
project | ike BRAC Universityagnurseas crootsiarelry ct
to the mini mum, its traffic impact but al so

of the development traffic.

217As the project |l ocation falls within urba
mi tigation measure could be to construct al¢t
sal e oafbitlhiet ypl ot s or flats in the project are

gual ity ofbetnhcehinmmoreké .t o a

A Presemtnlyghi cl es use the space along Bir

periosli ceen parking because of 1 mproper i
A However, such prohibition can beRALp!ied
University authority has no role in thi
concerned to do so. Neverthel ess, Uni ver

ot her otshreanretlhated to thhestudyyensiatchhi agi} |
knowl edge s hairpiamdk eowmernthe, sdtre.et .

A The study team suggests bus service for e
must be made available from the very firs
A An obvious response should be with regarc
Uni versity. The r oudtnisnd atuttri eomésindugnebaerrt noefn t

students (trip makers), should be designe
avoid peak hour (both in the morning and
A Other thanundomamd tgoi ng unamee r &iheep e wi | |
i ntermedi at e utnriivpasrosfirtayent iawnidt iteos | i ke eat.
education related services | ike phaoawyocopy
such activities should be accommodated wi
A To facilitate tlhRe fpeeede srtoraida mast, tthhee sloQut h ¢
that i1t can be extensively used by pedest
A After identifying impact of forecasted p:

has been found that the required parking
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proj

BRAC University proposed a total of 418 r
l evel s. Therefore, the designated number
expected demand.

Al t hough BRAC University is considering

teachers and other staff in the new campu
of bus on campus. It can be strongly sugg
for cars can be reallocated for bus. I n ar
Al |l the measures as stated andinfr e dupd iemg
uni vearediattyatifi c and trips; but not all of

have mini mum possi bl egeinmepaacttisoni.n ter ms of

nents and stakeholdense Déatsermirmdtfi aen w
unding conditions necessitates the cond

p
r

The purpose of a TIA is to provide deci
cerning the impacts of a project on the t
il gation measures where iIimpacts exraffitmp
transportation infrastructure are often
ect has the capability of generating and
0

0

6 Wetl and Management

Bangladesh is a |l and of wetl ands; the to
iously estimated at seven to eight millic
popluilvaet ioom wetl|l ands are mostly depends
el i hoods. The wetlands | ivelihood optior
| bei ng.

220Wetl ands are dynamic areas, influenced by
ntain their bi ol ogi cal di versity and prc
ources, there is an urgent nee@ntoacomnoarns
management to be effective, the followin
an understanding of the habitats and spec
how these interact to form ecosystems,;
the natur al prtchccam,d esht dbats susttahease proc
I n particul ar, management must wunder stand
future i mpact, and the means by which o]}
ective management, therefore, means unde
ions necessary to sustain the site. 1t al
text and be able to respond to any potent

the surrounding area.

8. &oreen Belt Devel opment

222A green belt or greenbelt isl angpodsgeyplaaard
retain areas of | argelwesdndevaeldopgd.,or winlet
ur ban areas. Sd mMme ¢ reosra Yoo receenp twse dggrees whi ch hav

may run through an urban area instead of
BRAC Uni v-8asliday ®dhaMarulBangl adesh 98


https://en.wikipedia.org/wiki/Land_use_planning
https://en.wikipedia.org/wiki/Land_use_planning
https://en.wikipedia.org/wiki/Land_use_planning
https://en.wikipedia.org/wiki/Land_use_planning
https://en.wikipedia.org/wiki/Landscape
https://en.wikipedia.org/wiki/Landscape
https://en.wikipedia.org/wiki/Landscape
https://en.wikipedia.org/wiki/Greenway_(landscape)
https://en.wikipedia.org/wiki/Greenway_(landscape)
https://en.wikipedia.org/wiki/Greenway_(landscape)

seques

trati

the green
provi de
and other
The stated

X

X

X

on

suitable habitats

Protect

Protect
e X panmnduibug bs

The green

X

X

X

X

8.6

Wal ki

ng

Better

223The
emergency

project
management

tarleegredmal tabepypl ant ed

objectives of green

ar ea a

and tvhiel IGrreeefhfitheceutsteh Bh ¢ mplagant af i
cover of the project

nd | oc:

for a number of bi
on both si
belt policy a

nantaruarlalorensveamionment s
| mp raoivre gw & linii toearne a s ;
t h e urnui cgaunemuwrhiatr

belt has many benefits
camping, and b

ai

r and water

iaece etr h aotf

mi ght oth

for

i king areas
Contilgabusawor kpf aanimmidis | dl i f e
Cl eaner

|l and use of areas within

Emergency Management Pl an

peopl e:

cl ose

the borde

Tabl8BEMer gency Management Plan of
Hazar Preventive me Response
Fire AFire Water Rese ARing fire al
AFire hydrant an|/ASafe evacuat
AEmergency |l ight|AFirst aid in
ATraining of stal/ACommunicate
extinguisher and civi l de
ASmog detector i
Expl osiARegul ar checkup/AShut down th
Alnstallation of ASafe evacuat
APreparation of |AFirst aid in
providing train/ACommunicate
and civil de
Il njury AAutomation for |AFirst aid in
of ficerAPreparation of |ASend to hosp
student Training AProvi de Comp
wor kers
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8.7 Environment al Monitoring Program
Table 8. 9: Mowniit @mmmemgt &€lr ogr am During Construct |
Component Monitoring Means of | Frequency Location Responsible Agency
/Issues Parameter Monitoring Implement Supervise
During Construction
Air Quality | PMyo, Ma2s SOx,Performance, | Quarterly |Main gate Contracto Client
NOx, and CO and Eny Construction representative
conditions. site, Labo
camp
Noise At various | Performance| Quarterly | Main gate, Contractor Client
Quality educational space and Eny Construction representative
conditions. site, Labor
camp
Drinking pH, Chloride,| Performance| Monthly Main gate, Contractor|  Client
water Total Coliform,| and Eny Construction representative
Fecal Coliform,| conditions. site, Labor
TDS, As, Total camp
Hardness etc.
Surface Water  Quality | Performance| Quarterly | Main drain Contractor|  Client
water pH, BOD, COD,|and Eny representative
DO, TDS, TSS conditions.
ECetc.
During Operation
Air Quality | Main Gate, NealPerformance, | Quarterly | Main gate, Cal Client Head of
garage/workshop, fand Eny parking area | representative Environment
Near generator roorconditions. and safety
department
Noise At various| Performance| Quarterly | Main gate, Cat Client Head of
Quality educational space . and Env. parking area| representativg Environment
conditions. Near generato and safety
room department
Drinking pH, Chloride,| Performance| Monthly Canteen Client Head of
water Total Coliform,| ., and Env. representativg Environment
Fecal Coliform,| conditions. and safety
TDS, As, Total department
Hardness etc.
Surface Water  Quality | Performance| Quarterly | Drain  after Client Head of
water pH, BOD, COD,| . and Env. STP representativg Environment
DO, TDS, TSS| conditions and safety
EC etc department
| E€Ef BRAC Uni v-8asiday &thaMearulBangl adesh 100



8. 7.1 Madeiqtuarriemme nt

21Environment al Monitoring is an essenti al t

as it provides the basic information for r at

of monitoring are

x To check on whether mitigati olne isamdgbd plt eerde f i
and are providing effective i n practice.
x To provide a means whereby i mpacts which
of preparation of EMP, or which were unf
taken to adopt appropriate control measur
x To provide information on the actual na
effectiveness of the mitigation measures
consiidnertede pl anning @majiencefcwtturoen. of si m

There are two basic forms of monitoring:
x Visual observationiobquichee&ing, couple wi
x Physical measurement of selected paramet e

2241t is iIimportant for the facility managem
assess parameters of th2a023%3TV7hirosnmenitt asi ¢ i [
help to identify changeagtiivoinndghe ppovituomnme et
appropriate control measures. A comprehensi v
usage.

The basic actmonitt @esi igrpraogoamdshoul d be | e

x Coll ection and analysis of relevant envir
x Preparation of proper effluent monitoring
x Proper RisRréAdgsamsment

225The costs incurred by the conthreactomrs tfraurct
peri od, i ncluding wages, soci al i nsurance, f
amount to approxi mately 705,000 BDT per mont

TabllefDEBvi ronment Management Plan (EMP) B

SL Component/ Mitigation and Frequency| Quantity | Rate Total
No Issues Monitoring (Yearly) (in Amount
Parameters BDT) | (in BDT)
During EMP Implementation
1 | Ambient Air | PM1, PMes SOX, | Quarterly | 4 25,000 100,000
Quality NOx, and CO

2 | Noise Quality At various| Weekly 52 1000 52,000
educational space

3 | Surface Water Water Quality pH, | Quarterly | 4 10,000 40,000
BOD, COD, DO,
TDS, TSS, ECetc.
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SL Component/ Mitigation and Frequency| Quantity | Rate Total
No Issues Monitoring (Yearly) (in Amount
Parameters BDT) | (in BDT)
During EMP Implementation
4 | Drinking Water pH, Chloride, Total Monthly 12 8,000 96,000
Quality Coliform, Fecal
Coliform, TDS,
Arsenic, Total
Hardness etc.
5 | Cost for dust Spray water twice { Daily 300 days | 1,500 450,000
suppression measures day
health and safety
measures i.e.
6 PPEs foworkers, LS 200,000
safety equ
(barriers, posters,
banners etc. should bg
allocated.
7 Cost for LS 300,000
training/capacity
development program
for the construction
workers and BRACU
staffs.
Sub Total 1,238,000
During Operation
1 | Solid Waste At various| Weekly 52 2000 104,000
educational space
2 | Noise Quality At various| Monthly 12 1000 12,000
educational space
3 | Temperature and | Use automatic| Daily daily 50,000 50,000
Humidity Temperature mete
4 | Wastewater Water, Water Quality pH, | Quarterly | 4 10,000 40,000
BODs, COD, DO,
TDS, TSS, EC etc
5 | Drinking Water pH, Chloride, Total Quarterly | 4 8,000 32,000
Quality Coliform, Fecal
Coliform, TDS,
Arsenic, Total
Hardness etc.
6 | Green building | Operational Phase| LS 500,000
Development
Sub Total 738000
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8.8 Organizational Chart
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CHAPTBER RI SK MANAGEMENT AND DI SASTER MANAGENI

91l ntroducti on

226This study has been carried out to ident.i

the different phases of the project, possi bl
with the safety plan for minamakysgsthasr bsesk
out to identify the root cause of such hazar
92Hazard categorization and potential hazard
227The potential hazards associated with the
BRACGPer manent campus have been screened and
assessments. The potential hazard points are

TabllePodt.ent i al hazard points possessed

Hazard CalHazards Points

Mechani ca|lMachineries which wil!/ be used

El ectricalEl ectrical wor ks which wil!l be

Fire and Gapi pel ine

9.G3onsequence analysis

228The potential hazards, root causes and th
assessment . Mor eover, specific safety measu
hazar ds. Given the scope of thisishudyggthe:
safety plans are presented in Table 9.2 belo

Tablz2H®zard assessment for the propos

Hazard Us e Poten Root Ca| Conseqgly Suggest
Haz ar Safety n
Machin/Site cl|/AccidgUnconsci (Heal th |Regul ar
and activit Mechanicdginjury,land main
equi pm | oss
Constr
Hi gh HConstruFall ¢Unconsci (¢Heal th |[Fall pr o
of bujwor ks |[Equi pmentl i fe | ojlawarenes
steel
and
foundat
pai ntin
wor ks,
wor k, €
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Hazard Us e Poten Root Ca| Conseqgy Suggest
Ha z ar Safety n
TranspoNoi se,Noi se Traffic
Mot or accidegengine f measures
vehi cl tire f checking
hydraul i ¢ servicin
unconsci ( mai nt ena
vehicl e,
CuttinFor BurninEl ectric|Eye I|Proper
and construelectrnlack of thealth |PPE, awaé
wel di nfpur pos e exposur e warning
wor ker s for pass
Passerby. adoption
wel di ng
Practice
Funct.i
Gas pi|TranspgFire HhHl mproper |[Health |Regul ar
gas e f connecti (loss ofjinspecti
over of awarenof I nstall a
di stanc Environ|{fire def
gualitylfighting
Gener a damage |Regul ar
equi pmeli nspect.i
continuo
Moni tor.
Sewer alProducegChemi ¢Chemi cal [Heal th |Chemical
Treatmcl ari filhazargand mi ([Loss of|safety,
pl ant water accident gdegradajentry, u
rel ease air, walsafety s
soi l guwash and
faciliti
9. HHazard and Risk Management Plan of BRAC Un
229Hazard and Ri sk Management Pl ans are dev
hazard scenari os, emphasizing the tasks reql
have been developed |isting variousiametionas
predetermined sequence I f 1t is to deal effe
accidents. The primary objective of the pl an
incidents for healthtkRazand, tygnadft ocnamiemii il z e
damage, i mpacts on the environment to mini mu
x Fire safety plan
x El ectrocution safety plan
x Medi cal emergency pl an
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x Hazardous material management pl an

9.4 Emergency Response and Disaster Manageme

230Environment al emergencies are incidents ¢
and wel fare and include hurricanes, fl oods,
spills, acts of terrorism, anatiodrh,ercausMidre
most have an environment al component . Emer ge
and directing of available resources in orde
under control. The pjomde oifs tthd sp rcotoe ati npau keldi
the 1 mpact of the event on the community a
Response Plan (ERP) is to:

Assi st personnel in determining the appro

Provide personnel with established proced

Noti fy t he appropriate Company Emer genc

regul atory/ Govt. agenci es.

Manage public and media relations.

Noti fy-tthien noefxtacci dent victi ms.

Promot-géeparnrtement al Communi cati orortda neanseur

emergency response.
x Minimize the effects that di sruptive eve
reducing recovery time and costs.

x Respond to immediate requirements to saf
community.
Generally, the initial response is guided |
priorities are:
1.Peopl e
2. Property

S.Environment

231Emergency Response Procedures will ident.i
an emergency. Responsibility for who is in c
shall be identified. Nature of Emer @émncyf&tlh
foll owing categori es:
| Emer gency

x Fire

x Expl osi on

x Medi cal Emergency
Il Nat ur al Di sasters

x FIl ood

x Earthquake/ cycl one,

x Storm/typhoonCtoudabdosst ahdghting.
| I1Bx.t er nal Factors

x Food poisoning/ water
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Sabotage, and

x War .

9.5 Steps i n emergency response

a)Det er mi ne t he potenti al hazards associ e
circumstances and take appropriate actic
dangerous goods involved and any known as
b)Determine potenti al hazards stemming frc
weat her, water bodies etc. and endierse t h:
conditions

c)Determine the source/cause of the event r
| osses.

d)Conduct an assessment of the incident sit
remedi es.

e)Report the incidence its nature cause I mp
assistance required etc. to tlhendapwmnempri a
f)Take appropriate steps with respaeddr e&sos ha
public and media concerns and i ssues, as
human | ives, property and the environment

9.6 Emergency procedures in case of fire
1.Sound the alarm by activating the neares
Department from a safe | ocation. You can
personnel

2.Alert your neighbors only if you can do s
3.Leave the building i mmediately, cl ose doc
proceed to the designated emergency evacu
4.1 f you have information on how the fire s
it to the Fire Department.

5.D0 not try to put out the fire. Use your
than property.

9.6.1 Fire Extinguishment and Confinement

232Fire Extinguishment i's the responsibil it

that the fire alarm has been activated and t

made to extinguish a small fire.

2331 f a smal/l fire cannot be extinguished wi

extinguishing system, or the smoke presents

ensure the fire department tas thheerd inmaet idfeipead
234Attempexmigmguiishe i s a pebtwine aarye agnop ©Omll wy
and feel confident in the use of a portable
use of a portable extinguisher can | ead to s
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9.6.2 Portable extinguisher Instructions
235A fire extingui shert,i voer feidreev npgeoitgescetdi ,otnd s e |

or control smal | fires, often i n emeofency
control fire, such aei lemegamwbecst hhe wveacheid.
smoke, explosion hazard, etc. ). fioe depar wms

Typically, a fire exhteilndg uwiypl h ensdsroi cceashit et she mfg &
agewhti ch can be di sdh.arrged to extinguish a

Safety Pin ———»
Nozzle —P -
©

‘\

‘\ Handle

'

High Pressure
Gas Canister

Pressure gauge

Dry Chemical,
Carbon Dioxide,
or Water

Figud®i 9ferent parts of portable ext

9.7. Types of Fire

There are 4 types of fire such as:

Cl ass A: Class A fires are fires
cloth, trash, and plastics.

Cl ass B: Class B fires are fires
oi | and paint. Class B fires als
but ane. Class B fires do not i ncl

Class C: Class C firees|l eaacgétqifidpgiheen
motors, transfor mers, and appliart
becomes one of the other cl asses

Class D: Class D fires are fires
aluminum, and magnesi um.
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Cl ass K: Class K fires are fanr efad
and vegetable fats.

9.8 Fire Safety Risk Assessment

236A fire risk assessment i's an organized &

activities carried out there and the | ikelih

and around the premises.

The aims of the fire risk assessment are:

x To identify the fire hazards.

x To reduce the risk of those hazards causi
x To decide physical fire precautions and
ensure the safety of people in your build

The 5 Steps Guide to Fire Safety Risk Assess
l1.1denti fryi stkhse. f i r e
A Sources of ignition
A Sources of fuel
A Sources of oxygen
2.l dentify people at risk
3.Evaluate, remove, reduce and protect from
4 Record, pl an, i nform, i nstruct and train
MRecord significant findings and action t
5.Review
A Keep assessment under review
A Review where necessary

9.9 Managing Fire Safety

237A management commitment to fire safety is
fire safety standards in premises and in the
chapter covers management st andeanidsse st hiant rsehsc
of :

x Fire safety Policy

x Emergency fire action plan

x Fire safety information & training

x Fire dril

x Mai ntenance of fire safety measures

x Recording information and keeping records
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Figueé&i929e Safety Equi pment

Fire is spread by three met hods:
l1.Convection
2.Conduction
3.Radi ation

PLANING AND MANAGEMENT

INFRASTRUCTURE ELECTRICAL SYSTEM
SN INTERIOR DEGINING SRR
~ ”\ —
FIRE SAFETY TRAINING > EQUIPMENT/SERVICES
AND PRATICES PLANING
= V2 BN
SAFETY/ SECURITY FIREPROTECTION FIRE PRTECTION
EQUIPMENTS EQIPMENTS SYSTEM

FiguBé&l 9w Di agram of Planning and managemen

9.10 Safety training

238l n order to reduce the risks associated w

natdi salaasteakety training program is essenti
should be a regular training program on safe
also to reduce the risks. Provisisarn eaofy weoardl
enhance the effectiveness of safety. Safety

around the project ar eoaft hseo rtihsakt atnhde yc acna nt abl
preparation.
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9.11 Environmental safety management team
239There shoul d be provi sion of environme
responsibility of implementation, inspection
The team wil|l al so be responsible forofi mplen
EnviroHeeltnld, Safety. The team should be a
professionals. The team composition could be
A Environmental Quality and Safety Manager
A One Emergency Manager

A One Fire Safety Manager

A Two Safety Managers

A One Chief Security Officer

A Five Security Officers

A One Chief Medical Officer

A Five Medical Officers

A Ten Rescue Officers

9.12 Disaster Management Pl an

240The project authority wil!l have to take r

the properties from water |1 ogging [/ flood et

undertaken at a higher | evel tia&mngDit as the g

occur if the environmental protection equipm

may arise any of the following causes

0 Whem!| ammurs absiotrummthictinsas emi ssion | evel i N
l evel

g I'f Il'iqgovdré&ahedtwveol | ute the surrounding

Di saster management plan should consist of p

foll owing

A Formul ation and strict implementation of

A Periodic inspection of safety redtuiedmermtl v

A Preventive maintenance

A Aware the workers about electric shock

A Dec!| dmictNgpr Smoki ng zone

A Mock dr iflilrse fbiyg ltlthsen g

A Provision arddrieisgthtsingn of

A Proper training of employee about fire an
A Training the reenspiladeyndtdsearsdirtrmaundi ng vill ac

be taken during an accident or disasters.

913 Environment al Heal th and Safety (EHS)

241Environmental, heal t h and safety (EHS)
department s, are entities commonly found wi
protection, occupational health and safety a
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and whi ch therefore have manager s aAnrd depa
Environment al , heal th and saf et ypeegrEfHS) manecgd s
the entire facility community in relation to
sedddittoonlgs .

This regisntcéemnudehoul d
+Fire extinguesbedsservicing
+ EHS meeting schedules and training recor
«+El ectrical instillation
+Generator inspection and maintenance reco
+Waste diecpodsl.
#«l nventory Records
«Emergency response procedur e.
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CHAPTHR PUBLI C CONSULTATI ON

10.1 General Consideration

242Public ConasuMddmgadrotnanits i ssue f or the 1 mp
devel opment p mejpnectometd tpucbalni cbeconsul tation
proponent to provide the members of the comm
stakehol ders with an opportunity to express
and readt ingn trhegamroj ect . I nterested parties
activities including potenti al I mpatctt sm@mtn dt am
provide informati onf rtdoh e npdr ajoe cetl inca itg hfbeoerdsb aa
stockhol ders for i mproveHulpd @amnsnulntga tainodn diesc it
social assessment separately to ascertain th
know the peoplebds perceptions about the proj

The Objectives of the consultation were:
To ascertain the public views on various
To encourage extracting positive benefits
To obtain neswi-geersiifgfaicr neantd appr capadis ati dd | e

mitigation measures based on | ocal knowl e
x To ensure the minimization of soci al con
Perception, regarding the positiv-e and ne
x Both men and women participants confir me
bring about temporary benefits to the con
x People expect they will get beneficial fa

10Agproach and Met hodol ogy

2431 an dpere public meeting, some prefixed ac

di scussed. The issues were raised in such we
without hesitation. A frientdheg ottt antotsgp henéor
di scussion. A checklist was prepared coveri |
inclubdengobbtbm area with the potential soluwu
i mpacts of selected i nonresrwletnatiioonns neetect.i nDgu r(i R
i ssues within socioeconomic, agricultural, I
det ai |

244As BRAC University new campus project 1is
mostly a <civil infrastructure, people livir
consul tation process. Accordingly, t hesre wa
representing a wide variety of academic, age

245A Soeecccoonomi st -dofs ctilpd imulrtyi consul tant team
meeting where the other members of the tea

facilitators explainedeaadbl eetkgapbrpocnpant
the proposed interventrieosnpaothadot dvingl gs Phepet
perceived views over the impacts on i mportart
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along with perceived benefits, risks, threat
consul tants paid the utmost care in recordin
t heEReport .

The i ssues were as foll ows:

x An Overview of the project, i1ts backgroun
et c.

x Overall i mpact on the surrounding physic
observed or anticipated by participants
operati onal activities.

x Overall safety and other precautionary me
di saster.

x Local Peopl eds aspiration about proposed

10. 3 Peopketion

246Durithg dikoccaakipeople mentioned that the

BRAC University may create some probl ems. S
t heir pr oftehses icoonesa hdeueenotcoc upati onal groups as
This empl oyment situation may | ead to growth
in soci al i mbal ance such as | oss of social t
detri oration of | aw ancevemrdern ni getnlee all g c pleiotpy
have a positive attitude on constructing per

10F4ndings of the consultation

247There are some positive as well as negat:i
peopllhee. advantage and disadvantage of t he g
mentioned bell ow

Advant ages:

x This university will provide higher degre
ri ght <choinciensd efdors tcuadeenetrs wheduoneadi bnsf as
This proj eatnwvwirlonmnernetatoefam ead ma mtgp a3 h ve é |
Mo s t of thdhapar aill ciep@lytr soeececnabout the proc

because they are ththéopadgapetopl e | iving
x |t wi | | create empl oyment for | ocal peop
empl oyee section.
x I n general, the | ocal peopl ebs response |
woul d bet cloenfpmejdect premi ses onl y.
't is hopeful -¢oormrmmiacnceondietisormi @f t he p
Participants seem to be happy for the i mp
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The d
x Th
pe
on
x Th
co
x Th
el
x Di

ch
10. 5
248Th

i sadvantages are noticed by || ocal peopl
e proposed project will change the |ife
netrate into the traditional culture an
individual, family as well as society.
e project wi || I mpact on road communi
ngestion.

e extra human pressure wil/ mani f est

ectricity, Gas, health services, housin

splacement of habi tlaamtddmayst begatmays dbme |

ange their profession.
Suggestion from | ocal peopl e
e suggestionspaopel eaoticed by | ocal

x Ensuing own electricity service gsro dlhiante .i

x Semdnagement o f health and water supply
uni versity.

x Ensuring adequate hostel facilities for e

249Th

e overall opinion of the participants

consul tation is positive toward wedndotmeuct i
project to be i mplemented as soon as possi |

10. 6

BRAC
expec
consu

Future Stakehol der Engagement and Discl

i s weébcrarkinmogend mmu rt ihtey antdsewbkaibmengdg P
ted that there would be anfeabdak het ak:
' tation i s rtlye i oweddi stiidadb eo fd iBsRcAICo sUend veetr
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CHAPTEIRR CONCLUSI ON AND RECOMMENDATI ON

The BRAC University has taken up a proje
ead ovdeerc i @wl8 Isa:m% | ocated at Me2 2P Bgatdia |
rani, Badda, Dhaka 1212). Pl anning and
hitects Pvt. Ltd, -Srneapégh Eampasus$ed abhb
dent s.

|l mpact asls®wsisanientthe project will resul t i
construction and construction phase such
ume, <clearing of thHdowxdasrt,j mg pegttaondnr
y of them wil| be minimized such as air |
reased traffic volume wil/ have negative
ctricity andasgeads wlaesnaen dg eamedr atnicare. Al | t h

structing this wuniversity are not of hig
geod mini mize them through proper environ
| ement ati on.

Therefore, following EMP measures have be
acts and enhancement pl an for Il nclr easin
struction machinery should have proper si

Vehicle speed | imit should be 15 km/ hr on
Water to be sprinkled and construction ma
covered with thick polythene while transp

Construction materi altshe hpiug [de rbaeb Imy bb d ti we
pm to 4:00 am and should not be dumped on
The height of dyke should $er macet ai ned 3
Awar emrecsgsadamsal d be increased through publ
electricity, gas and water.

|l ntegrated drainage pl an nsahnoma dda ibrea g empsl yesn
and nat ursaylstdermrai nage

Use of Solar panedlGasds owyldi ke re nchhaulag elde
|l ntroduction of wused water recycling.
Keep suffici eann hceaumpbuesr. of Dbi ns

The University should have provision of t
angdt af f s.

Provi si on fodc irflegtisi dedste in & Is

Re morveea dtsriadcei ng activities to ensure maxi |
as wel |l as pedesltrtgn wal king

Ensure prédpmaernflagdrneleismg s used by tshafdtsuder

[l n addition t o ensuring t he occupation
| ementati on of Emergency Response Plan al
ety pl an, el ectrocution safety pl an, me
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management plan) should be enforced. Mor eoV e
health and safety would enhance the effectiyv

2541t is obvious; No project canebhei eopeamenteec
aspects. The benefimeardi agnpuiches dvewdldopmeryt b
sustainable i f the i mpacts are minimized th
contr ol measures as proposed and recommend e

care monitoring andvelubsegunéent monetary
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ETF Design Summary

bellow:

(1) Design Flow: 20 m'hr.

(2) Design Process: Biological

(3) Chemical Coagulant and Flocculants: De-Color & Polymer .

(4) Pollution Load :(According to STP Design Basics )

(5) Unit Process and Operations

(6) Dimensions of Every Tank ,Volume and Retention Time

The design Summary of Sewage treatment plant of Brac University are given
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Unit Name Volume of Tank (m’) | Retention Time (Hr.)
Bar Screen Chamber Suitable to drain line 3 Nos
Collection Tank 10 m’ 0.5
Equalization Tank 240 m’ 12
PVA Gel Tank 80 m’ 4
Biological Tank 480 m’ 10
Secondary Clarifier 100 m’ 5
Clear Water Tank 20 m’ [
Sludge Collection Tank 5m’ 0.25
3
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Chemical Dosing Requirements:

L e P

Chemical Name

Dose Preparation

Remarks

De-Color .

Pour 1000 L fresh and pollution free in the Gazi Tank
* Add 8 kg De- Color in the Tank.
e Wait for 10 minutes and start dosing

As Required

Polyelectrolyte °

Pour 1000 L fresh and pollution free water in the Gazi Tank
® Add 1.5 kg polyelectrolyte in the Tank.
e Wait for 10 minutes and start dosing

As Required

ETP PROCESS FLOW DIAGRAM
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Wastewater Discharge Calculation for Brac University

Total Number of Student=11,000
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Per Student Water Consumption per day= 36 Ltrs.

Amount of water for 11,000 Student per Day =11,000 X 36=396 m3/day = 16.5 m3/hr.

Blower blow down and others = 24 m3/day=1 m3/hr.

Total Amount of waste water = 396 m3/day +24 m3/day = 420 m3/day= 18 m3/hr.

With safety margin, we have ensured 20 m3/hr or 480 m3/day flow rate of the Total ETP capacity.
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Details Description of Effluent Treatment Plant

BASIC UNIT PROCESS & OPERATION:

Effluent treatment plant of Brac University was designed as compact Biological.
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Manual Bar Screening
Equalization Tank

PVA Gel Tank

Biological Tank

Secondary clarifier Tank
Filter Feed Water Tank

Dual Media Filter

Sludge Collection Tank
Sludge De-Watering Machine
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DESCRIPTION OF THE UNIT OPERATIONS:
Manual Bar Screening:

Maqual Bar Screen is a mechanical device which is used to remove large objectives such as floating dust ,Yarn and pieces of
fabrics from inlet waste water. Manual Bar Screen which are used in drain line.

Purpose of Manual Bar Screen:

* To remove suspended solid.
* Increasing efficiency of effluent transfer pump.

EQUALIZATION TANK:

Effluent is collected for equalization, which is designed for a normal storage minimum (10-12) hours. Coarse bubble aeration

is provifled by means of an air blower and distribution system to achieve a uniform and homogenous mixture of concentration
of the discharge.

Design Calculation for Equalization Tank:

!’7 Influent Flow, Q = 20 m3/hr.
:’5 Volume of Equalization tank is =240 m3
) Retention Time: 12 hr, :
4 Treasurer
i SRAC University
PVA Gel TANK: PVA Gel Tank Is Used PVA Gel Media. PVA-GEL BASED MOVING BED BIOFILM REACTOR
PROCESS is describe bellow.
1.01ntroduction;
Full-scale applications using different types of bio carriers for treating various kinds of wastewater have repeatedly
demonstrated enhanced performances in comparison with that of the conventional activated sludge process. In the moving-
bed biofilm reactor (MBBR) process, the carriers are suspended and moving in the entire water volume of the reactor and
retained by a sieve placed at the reactor outlet. Biomass grows on the surfaces of the carriers, while excess sludge detaches
from the carrier and is separated from the water downstream of the MBBR without any return of biomass (as in the
activated sludge process) to the bioreactor. Carriers can differ from each other in material composition, shape, specific
surface area and treatment capabilities.
8"\’K?—fUﬁi\/ersity 9 B
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One of the efficient carriers is PVA- gel which is made from polyvinyl alcohol is slightly heavier than water. The gel beads
consist of 4 mm diameter spheres that are hydrophilic in nature and have a very porous structure with only 10% solids and a
continuum of passages from 10 to 20 um in diameter tunneling throughout each bead. Depending on the operating conditions

one PVA-gel bead can hold up to 1 billion microorganisms. The Scanning Electron Microscope photograph and characteristics

of PVA gel can be shown in Figure and Table respectively. .
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TECHNICAL SPECIFICATION

—

. PRODUCT NAME
2. SUPPLIER

3. SHAPE

4. COLOR

5. SIZE

@

. BOD LCADING RATE
7. SURACE AREA

8. DESIGN FLOW (MAX)
9. DESIGN BOD

10.PVA GEL QUANTITY
11.PACKING RATIO

12.PACKAGING TYPE

PVA GEL
KURARAY JAPAN
SPHERICAL BEAD
WHITE
4-5 mm
25-30 kg/m3/Day
2500 m2/m3

30 M3/HR
650 mg/ltr
10 M3
10%

IBC CONTAINER
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Influent Flow, Q = 20 m3/hr = 480 m3/day

Then, volume of PVA Gel Tank = 80 m3
Present Retention Time: 4 hr.

Biological Reactor (Aeration Tank):

The Acration process again takes place by which oxygen is added through the air pipe line in order to minimize the amount of
Bio-Degradable BOD Load from water. After the aeration tank the wastewater enters a secondary clarifier where the activated
sludge settles to the bottom and the clarified wastewater is discharged for further Treatment .

Biological treatment process where live micro-organisms are nourishing .Bacteria are populated in microbial process .These

micro-organisms digest remaining color of effluent as well as minimize Biochemical Oxygen Demand (BOD) & Chemical

Oxygen Demand (COD).ETP is operating almost 24 hours a day to ensure that the bacteria are provided with sufficient food.

& oxygen to keep them alive. Like other living creatures micro-organisms need a balance diet with source of carbon, Nitroge,
Phosphorous & Sulfur. Textile Wastes have enough carbon sulfur ( Sulphate), So lacking compound nitrogen & phosphorous
are adding from outside source of urea and di-ammonium phosphate (DAP). Activated sludge is a secondary biological

suspended growth treatment process that utilizes microorganisms in the wastewater to achieve treatment objectives.

| E€Ef BRAC Uni v-8rasiday

Hth aMear ulBangl adesh

13

-University

126



E&f

BDetails Besign Calculation for Biological Tank

Influent Flow, Q = 20 m3/hr = 480 m3/day
Volume of Aeration tank = 200 m3
Retention Time:10 hr.

Organic Load: Organic Load is defined Per Day Biological Oxygen Demand (BOD) Load. The equation for Organic Load is

shown below
Organic Load= Inlet Effluent BOD (mg/L) x ETP Flow Rate Per Day (m*/day)

Calculation of Organic Load:
ETP Flow Rate Per Day = 480 mllday

Inlet Effluent BOD =650 mg/L=0.65 Kg/ m’
Organic Load= Inlet Effluent BOD (mg/L) x ETP Flow Rate Per Day (m*/day)
=650 (mg/L) x 480 (m*/day)

=0.65 (Kg/m®) x 480 (m’/day)
=312 Kg per Day
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Mixed Liguor Suspended Solids (MLSS): The total suspended solids in the mixed liquor. MLSS can be expressed in units of )
mass (Kg) or concentration (milligrams per liter). Our ETP Aeration Tank MLSS is (2000-4000) mg/L.

Mixed Liquor Volatile Suspended Solids (MLVSS): The volatile suspended solids in the mixed liquor . MLVSS is used as
an estimate of the active microorganisms in the mixed liquor and can be expressed in units of mass (Kg) or concentration

(milligrams per liter), the relationship between MLSS and MLVSS is shown below.

MLVSS=MLSS X Percent Volatile Solids.

Calculation of Active Microorganisms (ML VSS) in Aeration Tank:
Let,

Aeration Tank MLSS Maintain = 2500 mg/L.

Mixed Liquor Volatile Suspended Solids (MLVSS)=MLSS X % Volatile MLSS
=2500 mg/L X 80 %
=2500 mg/L X 0.80
=2000 mg/L
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Hyvdraulic Retention Time: The Retention time in a Aeration tank is determined the volume of the Aeration_tank dividing
by the flow to the tank. The equation is shown below.

; 3
Hydraulic Retention Time = Volume of Aeration Tank (m")

Flow To Acration Tank (m*/hr)

Calculation of Hydraulic Retention Time in Aeration Tank:

Given, i
Volume of Aeration Tank= 20100 m
Flow to Aeration Tank =20 m"/hr.

Hydraulic Retention Time = Volume of Aeration Tank (m”)
Flow To Aeration Tank (m*/hr)

= 200( J)
20 (m*/hr)

= 10 Hr.

16
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Sludge Recirculation Rate: The Relation between Sludge Recirculation Ratio & Influent Flow is called Recirculation Flow
Rate. The equation for sludge Age is shown below

Sludge Recirculation Rate = Sludge Recirculation Ratio X Influent Flow

Calculation of Sludge Recirculation Rate in Aeration T'gnk:

ETP Flow Rate =480 m"/day
Let us Consider Sludge Recirculation Ratio=0.5

Sludge Recirculation Rate = Sludge Recirculation Ratio X Influent Flow
=0.5 X 480 m*/day
=240 m’/day
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Removal Efficiency: The Efficiency of Aeration Tank is generally in terms of the percentage of 5 days Biochemical Oxygen

demand and suspended Solids Removed .The Percent Removal is based on the Aeration Influent and effluent values as
follows:

Removal Efficiency = =
(Influent) BOD
al i moval Efficiency in Aeratio nk:

Influent BOD; ( BOD)in =650 mg/L
Effluent BODs(BOD)out= 45 mg/L

Removal Efficiency = (Influent) BOD-(Effluent) BOD X 100
(Influent) BOD

(650 mg/L-45 mg/L) X 100
650 mg/L

605 m X 100
650 mg/L

= 9%
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