Emviroumental mpact Assessiuent of Runpaman medicd collepe. snd borputal and mumng collere, Rananmab Sadar,

Hangamah

— i

iAW LB lu:':h._ s
o IERRIT TORR L '.'I]._i_- ——

— —

o g
ﬁhrnnﬂ.‘r—n:nuurﬁ,ﬁ LAKE
-_JE_D.-'.IJSIBI:. E! A =
Tatal Aros Calradationy
il Sl Llnapn o] ARINAL] 09
Tiks = [T —
'-"-_1"-““-': I.'IJE-I:.HI:EII'IIT_'II-I‘..' e s
e et ROAD SEDE EF ! e
el | b S e g Fomily = |7ALN
-—— - P Ty

bl i

ASSESSMENT OF RANGAMATI
MEDICAL COLLEGE AND
HOSPITAL AND MURSING

COLLEGE, RANGAMATI
SATMAR, RANGAMATIL

ARSTRALT: The Propoee]

Rangamsti  Adedicsl " Collps  and

Hosgitsl snd Mumisg Callaps Paoject

E A Goveswoe  [nidises  Te

Develop Henlsbrars Al Edization

Trfmstrociure, Stirmed fit

Strempthening - Medical  Educibon,

Limpacrring Teriary Healfwure

Fervices,  And  Eohmnong - Higmon

Rnluu.:ruﬁnpa.n:lr!']a'ﬂluﬂumnmlm

HE Toaet Ropion, Paiteilile In

Rapgarnsty  Dhismir The  Proogesy

[nclodes  the  Consuctiom  and

Cipomution  OF A& 100 5eat Mediol

Colege & 000 hed Meden| Collegg:

Hoaspial A 10F-Fest Moy Coflpe,

Armdeinic Buldings; Hiaardi,

Doomimoes. S Arcommodssoa,

Estutngrancy Foeiliten, Tk

Bl s, Acmil A

Tofmbrocture Wittnn (o Acgusd

Land Arsd (O Appmosimately 5.95

Aoes

Diecember -2025




Environmental Impact Assessment (EIA) of

Rangamati Medical College & Hospital and Nursing College

Declaration

This Environmental Tmpact Assessment (EIA) Repont has been prepared for the proposed
Rangaman Medical College and Hospital and Nursing College Projeet 1n compliance with
the provisions of the Bangladesh Environmental Conservation Act, 1995 (amended 2010},
the Environmental Conservation Rules, 2023 (as amended), and relevant pudelines, circulars,
and matmections issieed by the Department of Environment (Do E), Ministry of Environment,
Forest and Climate Change, Government of the Peaple’s Republic of Bangladesh,

We hereby declare that this EIA Report 12 the ooteome ol 4 comprehensive and svsrermatse
ervironmental assessment carped out mo accordance with DoE Red Category project
requirements, imncluding:

» Approved Terms of Reference {ToR) tssued by the Department of Environment;

+ Buselne enviconmental dato collection through field sarvey, sife investganon, and
secondary sources;

« Identiication, predichon, and evaluation of potental physical, biological, chemical,
and socio-cconomic impacts dunng the constucnon and operation phases;

«  Conssderation of enviconmental sensitivity, nataml hurards, emerpency preparedness, and
climate resiience,

This ELA Report has been prepared using

« Authenne project miormanon provided by the project proponent, meluding lavour plans,
engineenng designs, and Development Project Proforma (DPP);

»  Scennfic hterature, natwonal standards, and ntecnationally accepted environmental
assessment methodologies:

»  Professional expernse, judgment, and expenence of quabified envwonmental specalists.

We further cernfy that

« Al infermanon presented in thes report 15 accurate, correct, and complete to the best of
our konowledge;

« No sgnificant envwonmental impact has been ntentionally - omitted, concealed, or
mstepesented;

»  The assessment eflects sctual sie condinons and realisne project activines;

« The proposed minganon measures, including msmallanon of Efluent Trearment Plant
{ETP) with Sewage Treatment Plant (STT), Medical Waste Management System,
Retaining Wall, and lake protection measures, are technically viable and environmentally
Approprete.

Wealso declare that 1f the project s mplemented stoctly m aceordance with the recommendanons,
mtiganon measuies, and envronmentsl mansgement provisions outhned i ths ELA Repor, the
project will comply wath all apphcable enviconmental laws, nides; and DoE cleamnce conditions,
and will ot result 10 unacceptable adverse ecological smpacts.

This EIA Report 1= submatted 1o the Depariment of Enviconment (DoE) tor review and
approval w obtan an Environmental Clearance Certificate (ECC) vndes the Red Category
classafieaton.,
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DECLARATION BY THE CONSULTANT

Mame of Consulting Orpanization: Glabal Environmental and textile Technologmeal Services
Address; West Agangacn, Shere-E-Bangla Nagar, Dhaka - 1207

MName of Team Leaden Professor Md. Mostafumor Rahman, PhD

Qualification & Experience: Professor of the Department of BEovronmental Sceences,
Jabangenagar Univessity

W

Signaturec:
Lhate:

DECLARATION BY THE PROJECT PROPONENT

We hereby confirm that all project-related formation, design data, and operabonal detals
provided to the ETA stody team are accurate and complete. We commut to implementing all
enwironmental manganen and momtonng measures as presenbed o this ETIA Report and any
addinenal conditions mposed by the Department of Envirenment,

Name of Project Proponent / Implementing Agency:

Authorized Representative:

Diesignation:

Signature:
Dhate:
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Abstracr

The prvposed Raowpamwate Medical Colicge and Haipettal and Nursing Collope Project is & povernment ifiatie fo
develafr fealffare and edwation oyfrartmdury, aewed at. drengthenimg wedial edoalion, feshreing Grfiaey
Beaitberre servicer, and enbancug e retonres sapecty fr the Clartograne HEE Tradds rgfor, parffearly i
Rangamati Divterct. The progeet inclader the powitetion and speration af o 100wt wedical tolioge, 2 600 -bed
et eoiiege Doggetal a TOO-seal wariong college, aeadeni Batidings, podleds, dvowitarier, sl aoomssrodifions,
ewergengy factiifier, mtlicy siectres, and asrsclated frfrasiovioe within o acquird land area of aaprosaenated
25,95 aores.

Av the profed falfe ander the Red Category snder the Envirowmmental Conservatfion Bider (ECR), 7997, a
contprebiensiee Sneiromeenteal Topeact Areegionnt (EL) do feen rovdcied fir comfaltcnge with He Bangledisl
Emstrgmmental Congervation Ael, 1905, selerand valer, and te Department of Envirgoren? ([l ) pvsdelines
The ELA stwdy inviuder @ dasedrone enviromarenttol arecionl, an ecoliged Swditinly frveriigation, fdeniificaton
ava evaination of poleatial dmpats diving bodlh the confrciion wwd aberation phases, awnd fe formadation of
aibretytade il dnation qied Sronaseanen Meanene.

Tie Bepredinne waresoneent ingicates tht the praject aveq e chavaefeiged by mived furtifuitonal ana seoi-matral land
#irdy misderaly coodagronl eRatinely dive fo meariy weier bodiel o dekel, awd Billy Fervasn Pypieal of the Bamgpasiali
g, (N0 aaitemaliy pentedted avcar-er orfieadly endanperd goecter were sdendified nathae fre avemedate propedt
Jootpriad, Potendial enveronmental rmpats wlemitffed noclude denid-wre change, afr and notoe poliutfon, rface ad
groandwater rowfaminiion, consiraction waste, wedival and bagardoss waite, sewape diocharge, tnaffie congerion,
i ocesgpaifonal fealth and afehy rinkr,

To address these dmpacts, the profed fncorporater rebat sevirenmental sanapgement weasiees, inclnding the
rnctallatzon of aw Efflwent Trvatmeent Plowt (ETP) and Sewage Treatment Plant (YTP} weth an exfomatnd buspe!
of BIXT 7a.MF meelifiom, and o compreberare Medeoe! Wasde Mavagemreni Syatems ueth an exfoated boedged of
BDT 1635.00 miffon. as ontlheed fn the Desedspment Project Proforma (DIPPL Additioual seitipation measnres
el fakee protecting dagffers, enssfon comfrol sy and weive uppresiien, offd wacte regregation, amergensy
prgparedness, and wnergy-sfficient systoms;

The stedy concdider thal, with the ffeckioe pupleneentation of the pposed Envirannrental Mangoement Plow
(EMP), Exrrromcnial Mensforing Piar, and megdbanee witl DeE condritons; de progect weld generade sgrefiant
osifive. reto-ceommmic fetacts, tnclwading fmhrored bealhorre aevess, engilopavert generafion, regionad devedefio e,
i sidvanced mrealival sediration. Tn cowfrast, advevse eimvnonmpestal fmpacts wall remaie manageabls, locafived, awd
wegii- gt fFeant

Tz B Baport i selvaiited o the Depeartanent of Enivonment (Do) o oivain tie Enveronevental Claaremor
Certifivate (ECOC) winder the Red Cotesory, awed fo extnere eamvteotimvestaldy sutaimable fogtolenenfation af the progeet.
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F-unr:rnmututme Peapie’s Aepublic of Bangladesh
Depariment of Envirommsnt
Head OifeDa
Poribesh Bhaban, E-16. agagaon, Shev-E-
Banglanagar, Dhaka-1207
warw doe. gov . bd

Date 0311172075

Record MNo: 22 02 5400 216.072.003.25.2

Subject: Approval of Terma of Reference (ToR) for the EIA of the Rangamati

Medical College and Haspital and Mursing College at Rangamati Sadar,
Rangamati

Aaoference: Your appication on 18.09 2035

With reference to the subject mentioned above, the Department of Ervironment hereby
gives spprosal of the Terma of Reference [Toft) for the Environmental impact fssessment
(ElA) of the Rangamatl Medical College and Hospital and Mursing College at
Rangamatl Sadar, Rangamati, subiject fo fuifiling the following torms and conditions:

A,

(= LT

m =

The progect authority chall conduct a comprehensive Envinonmental dmpact Assesement
(EiA) considerng the oversll scthvity of the shid project i sccordance with the ToR
subrmatted Eo the Department of Enssronmeent (Do) The E1A study shad be conducted a3
per the provisions laid down in the Ensronmental Conservation Rules, 2023

The ClA report shall be prepared n accordance with the guidefnes provided in
Sehedide-11 and Aules-15, 16 of tswe ECA. 2023,

Hence, the Department of Emdifonment Bogss sdoitons] R e include in the
Erveirpnrmserdtal Mitigation, Manapemant and Monitoring Plan a5 fallows:

. Thia 5TF ETP oeshgn and calculation shall be preparad in acconkanc e with She guidelings

proveithed in Schedule 12 and Ruke 33 of the ECR, 2023,

Treatment af wastewaster from OT/ Gialysisd labour department, extendmyg the recycling
and reuss of wastowater for difforent purposes shall be inclsded, Complote schama of
ETP/ ETP including drawing {fiow diagram of STP/ ETP unés showing pipe, drain and
instrumenty equipment, schitectural plan, C4scticns list of equipment with guantity
and capaci®y ), design with casculstion. Characteristics of weniresied and raated «flusnt
to meet tha national descharge standard,

, Dwetmily of hazardows medical waste generation and their storage. utilization and

management;

. EMF should inchuede 3R concept ireduce. Reuse & Recychel:
. Tatal emst and recurring cost! annum for environmantal pollution control maasunes;

. Emementy management plan.

Multidisciplingry experts are reguired in the study team ta prepane the E& report
A4 per Rgle 16 of the ECR'Z1, & soft copy of the draft ElA report shall be sent to the DoE

|mimshamesmikpmsil com and Arahmanssfigmal.com) i order to publish the report
o= thie DoE's website for public comments.
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F., The praject authority ahall submit the finsl EI& report bo the Hesd Office of Dok in
Dinaka.

G, Without approval of the ElA roport by the Department of Envirpnment, the project
authpity shall not make any land and infrastruciure devalopmant.

~ Sy

03-11-2033
Masud Ighal Md Shameam
Director
TN
direciipdoe. pow. bd

Mz, Sharmi Chakbmie, Executive Engineer, PWD, Rangamat
Rangamti Medical College and Hospital and Nursing Colege, Sadar Rangamati, Rangarmati.

Record Humber: 22 .02 8400 216 072003 35 2371 () Dake:  01LADIS

& Copy for has been sent consideration and necessary (if applicable) action
(Mot |n order of seniority):

1. Director, Department of Environment. Chattogram Regional Office. Chattogram and
2. ssistant Director, Department of Envirenment. Rangamati Distror Offsce. Rangamatl.

13-11-125
Masud Ighal Md Skameem
CHreetar
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GLOSSARY

*  Adverse impact: An impact that s consadered undesiable.
*  Ambient air: Surcounding asr
*  Agquatic: Growing or lving in or near water,

= Bangla: Bengal: language.

= Baseline {or existing) conditions; The  baseline” essentially comprises the factual
understanding and interpretation of existing environmental, social, and health conditons
of where the business activity 15 proposed. Understanding the baseline: shall also include
the trends within it, and primarily how chanpes could occur regardless of the presence of
the proqect, 1e., the , No-development Option”™.

= Bazar: Market.

*  Beelb A  back swamp™ or depression. It can be either perenmal or seasonal.

* Beneficial impacts: Impacts that are considerad to be desirable and valuable.

* Biological diversity is the varety of life forms, the different plants, animals, and
micrnorganisms, the genes they contain, and the ecosystems they form. [t is usually
comsidered at three levels: genetic diversity, species diversity, and ecological diversan.

* Ecosystem: A dvriamic complex of plant, ansmal, fungsl and necroorpamsm communites
and associated non-hvmg enviconments interachng as an ecologscal not.

=  Emission: The totl amount of sohd, hagmd or gaseous pollutant enutted o the
atmosphere from g gven source within a gven tnme, as indicated, e m prams per culne
meter of gas or by a relanve measure, upon discharge from the source.

= Endangered species: Species in danger of extinction and whose surveval is unbkely of the
existing conditions conbnuee to operate. Among those are species whose numbers have
been reduced to a enbcal level or whose habistats have been so drastically reduced that they
are deemed to sufter from immediate danger of extincton,

= Enmvironmental effects are the measurable changes in the nawmral system of
productivity and environmental quality cesulting from a development activity.

= Environmental impact assessment (EIA) / Environmental assessment: The
sistematic, reproducble, and mterdisoiplmary  Wdentficanon, predenon, evaluation,
mitigation, and management of mpacts from a proposed development and 115 reasonable
alternanves, somenmes known as envionments] assessment.

= Emvirommental Impact: An eshmate or pdgment of the sgmficance and value of
environmental eftects for natuml, socio-cconomic, and human receptor=, Environment
Management Plan (EMP): A Plan to undertake an amay of tollow-up sctivities that provide
for the sound enpvironmental management of o pooject) miervention so that adverse
environmental mmpacts are mommazed and mobpated; beneticl ecological effects are
mazimized; and sustanable development s ensured.

= Emvironmental Management: Managing the praductive use of natural resources wirhom
reducing then productvity and quality.

+  Erosiont A Process 1o which wind and water remove matersals from thewr clrjgma] pl-aft';
tor instance, o1l washed away from an agnouliural field.

= Evaloation: The process of looking back at what bas been really done or sccomphshed.

= Fauna: A collective term denoting the armmals oecurnng in 4 parbcukar regon or penod,

XY
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* Ficld Reconnaissance: A field actvity that confirms the informanon gathered through
secondan soupces. Thas beld study 15 essentially a rapid apprassal

*  Flora: All of the plants found in a given area

*  Green Building: The project of mereasmg the ethoency with which buldmgs and ther
settes use encigy, water, and matenals, and redocing bubding impacts on human health and
the environment over the entire life cyele of the huilding.

* Habitat: The natuml home or environment for o plant or animal.

* Houschold: A houschold 15 o dwelling unit where one or more persons bve and eat
together in a joint cooking armngement. Pesons liming in the same dwellkng unit with
separate cooking arrangements constmte an individial honsehold.

*  Imporant Environmental Component (IEC): These are envionmental components
of hophysical or socio-economue importance o one or more interested pantes. sing
cotical envirenmentsl components helps to tocns the envirenmental assessment,

= lmial Eovirenmental Assessment / Evalnanon: A prelmwoary anslyss ondemaken o
ascertain whether there are suiffiesent hkely sigruficant adverse impacts to warrant o, foll™
ElA, In some countmes, mital assessments form @ means of “sceeemng”™ proposed
pro| eCts.

* Lake: A lurge body of water surmmounded by land.

= Mauza: A Bangla word for the smallest government admumstrative area conespondmg to
a village revenue umt,

* Mitgation: An acton that may prevent or munimize adverse smpacts and enhance
beneficial impacts.

= Negative Impact: Negative change from the exsting siuation due to the project.

=  Public involvement / Public consultation: A range of techmigues that can be used to
mform, consull, or interact with stakeholders™ atfected / to be affected by a proposal ™
Reversible impact: An environmental impact that recovers either through natural processes
o with haman asastance. (ep, euttig off fish migrabon by an embankment mughit be
reversible at a later stage of a proper regulator s bl

* Srakeholders: Those who may be potentially affected by a proposal, eg., Local people,
the proponent, government agencies, NGOs, denors, and others, all partes whe may be
aftected by the project or take an interest anat,

= Taka: Urot of Bangladesh cnmency.

= Terrestrial: Living on land.

= Thana: Sub-cistoet level of government admumstzation, comprsmg several uroons uider
a dhsinet,

*  LUnion: Smallest umr of local self government comprsmg several villages,

*  Upazila: Sub-distnet name, Upazila was introduced i 1981,

= Zila: Bengh word for s distoet.
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CHAPTER 1 EXECUTIVE SUMMARY

.1 INTRODUCTION

The proposed project mvolves the constroction and operation of o« Medieal College Hospital
along with Medical College and Nursing College facilities at Rangraman, The project has been
undertaken to mmprove regronal healtheare servces, medieal educanon, and nursing trainung
facilstaes. FIEI'LIEL'IJH.I:[‘_.' tor the hull distoicts and surrmmd.mg regrons. Considenng the =cale of the
project and s potental interaction with the nameal and socio-environmental setting, an
Emvironmental Impact Assessment (EIA) has been carded out in accordance with the
Emvironment Conservation Act, 1995 {amended 2000), Environment Conservation Rules,
2023 (amended), and relevant padehnes of the Department of Environment (DOE),
Bangladesh.

The EIA amns to wdenndy, predict, and evaluate potential environmental impacts. duning both
construction and operation phases and to propose sppropooete mubgaton and monagement
megsires to ensure environmentally sustainable project implementation.

To achieve the Sustainable Development Goals (SDGs), parteculady Universal Health Coverage
(ITHC), and to decentralize medical educaton and specrabized healtheare serviees at the district
level, the Government of Bangladesh has undertaken an imitative to establish six medical college
hospitals i Neookons, Nilphamarn, Noakhsh, Habiganj, Magura, and Rangaman

The Insttute of Health Econones at the Unaversaty of Dhaka conducted feasabihny studies for
the mfrastenenre development of these six medieal college bospatals, Thes feasibihty atdy wepon
evaluates the smtabiity and feasibility of constroctng the phiysical mifrsstoucnure of Ranganwn
Medical College and Hospatal at the proposed site,

1.2 PROJECT DESCRIPTION

The project meludes the development of;
« A fully functional Medical College Hospital
+  Medical College academic buildings
= MNursing College facilitics
»  Residentrl hostels, staff quarters, unihtees, interial eoads, deamage. and ancillary services

The hospital will provide inpatient, outpatient, disgnosoc, laboratery, surgeal, and emergeney
medical sepvices. The project will generate both domestic and medical wastewater, solid waste,
medical waste, ar emissions from backup generators, and trattic movement.

Key infrastructure components mehide:
» Sewage Treatment Plant (STF)
+ Etfluent Treatment Plant (ETF)
« Medical Waste Management System

RMCHNC/ELA/GETTS/ 2025 .
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Stormwater drunage network
Raiwater harvesting and RCC/ retarning wall

Power backup aystems

Watee supply and stomge lmabbes

1.3 BASIC PROJECT INFORMATION TABLE

=1 1
Mo,

2.

Lo
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Lid

17

18
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20

| Medical

[tem

Mame of the Projecr

: T'jrpc n:-f.l'-'_miﬂ:t

Project Proponent

Project Location
Geographic
Coordinates

Total Land Area
Progect Catepory
DOE;

Reguirement of ELA
Progect Components

Huospatal Capacity
Medical College
Nursing College
Major Buldmgs

Construction Penod
Orperabional Start
Total Manporer

Water Requrement
Souree of Warer
Wastewaber
{reneraton
Wastewater

| Treatment

Total Propect cost

Waste
Management
Budget

Diescription

Construction 4nd  Operanon of Medical College Hosparal,
Medwcal College, Nursing College, and Assocuted Faciliies
Healtheare and Educationsl Infrastouctuee Project

Government of Banpladesh [/ Concerned Implementing
Authonty

Rangamat Sadar, Rangamat Dhstnct, Bangladesh

As per approved land reconds and survey maps

2595 acees (Land acouisition completed by Auguse 2024
Red Catepory

Full-scale Environmental Tmpact Assessment [ETA)

Medical College Hosparal, Acaderme Baldings, Nursing College,
Hostels, Staff Cuarters, Unbty Buldings, Internal Roads,
D ratania e

100-bed Medical College Hospatal

1 Medical College with 100 seats

1 Nursing College wrth 108 seats

Hospatal, Academie Buldings, Nursing College, Student Hostels,
Intern  Dioctors’ Dormitones,  Staff Nuorse  Dommitory,
Emergency Staft Dormitory, Semor Teacher Accommodation
July 2024 — Tune 2028

After June 2028

Comstretion Phase: 500 persans;

Operation Phase: 2,641 persons

Potable, domestic, medieal, laboratory, and eleamng pusposes
Approved warer supply sources

Domestic sewage and hospatal eftheent

Installaton of Effluoent Treatment Plant (ETP) + Bewage
Treatment Plant [5T1)

1. During Implementation: Esnmared cost BDT 1,293,213
CEDEE,

2, Post-Implementation: Al complenon, the project will be
transierred to the revenue budger. No post-mplementation cost
estmrates have been prepared.

BDT 165,000,000
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23 5TP Estimated BIXT 75,000,000

Budger
24 Soled Waste Trpes Domnestic wagte, medical waste,
25 Mledical Waste Segrepation, on-site handling, authonzed disposal, Incinerator
Management
20 Alr Enmussion | Standby geoembors, construction eqmpiment
__ Soames |
27 | NoiseSources  Construction machinedy, generators
28 Power Sopply National Gnd with Generator Backup
20 Environmental Water, wastewater, ar qualty, nosse, waste
Momtorng
30 | Envionmental Constrneton and Opetaton Phase EAMT
Management Plan .
31 Applicable Laws BECA 1995 ECR 1997, AMedical Waste BRules 2008, The MMedical

Practice and Prvare Chiues and Laboratones’ (Regolanon)
Orndinance, 1982, Chittagong  Hill-tracts  (Land  Acquisition)
Regulation, 1938, eic

32 Environmental Improved healthears, education, and employment
Benetis
3 Socul Benefars Enhanced medical services and skill development

3 Clearance Authonty | Depantment of Eovironment (DOE) and Director General of
Health Services of Bangladesh

1.4 DEMAND ANALYSIS

.41  Problem Identification

Rangamat: Medical College was established mn 2013 and began admithing students from the 2004
2015 academic session, At present, the i:n:l]ll_-gc has a total of 249 students across Ave batches,
with 51 students per batch (from the second year omaards).

The temporary campus of Rangaman Medical College Hospital = located in the Coronary Care
Unit (CCU) building of rhe Rangamat General Hospural. Due o the kack of permanent

i frasticie:

»  The fwst batch of smidents completed their mternship at Chanogram Medical College
Hospital (CMCH);

= Subsequent students have been permutted to complete internships at the 100-bed
Rangamati General Hospital.

The Medical College currently has 61 faculty members, all appointed on deputation, as there are
no sanctioned posts under the revenue budget. Addisonally:

»  Three admumsteative staff aze deputed from the Civil Surgeon’s Office;

* Sixteen support staft are engaged on a temporary basis with special approval from the
Mimstry,

The insttuticn faces an acute shortage of space for academuc, clinical, and residental purposes.
Temporary accommaodation amangements melode:
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»  General hospital staff quarters;

«  Mewly consrnicted nn-shed dommirones under the Chinagong Hill Tracts Development
Board;

= Jumor otticers” dormitornes used as student hostels.

Without résolvmp thess spare constrants, eontmnaton of acadenmue getivaties and  gquality

healtheare service delvery wall not be feasible, Addinonal infrastmacture, including student hostels,
taenlty residences, admunistratece othees, and support facilties, 15 essential.

1.5 BRELEVANCE AND JUSTIFICATION OF THE PROJECT
Terachweve Universal Health Coverage (UTHC) and Sustainable Development Gaoal (SIMG) 3
by 2030, a substantial increaze i the pumber of doctors, nurses, and other technical health
personnel 13 required,

In alignment with:
«  Vigion 2021 {attanment of suddle-income conntiy status),
= Vision 241 (tranzition to a developed conntey); and
«  Perspective Flan (2021-2041),

The Govemment of Bangladesh has emphasized improvements in life expectancy, reductions 1n
maternal and chiid morality, and the total fernboy rate (TFR) (Perspective Phan, pp. 35-56).
The Five-Year Plan (2021-2025) highlights human resource development in the health,
population, and nutrdtion sectors, with arges o reduce maternal and child mornality and
TFR [p. 5806,.
Furthermore, the project directly contributes to SDMG 3, which focuses on ensunng healthy lives
and promotng well-being for all at afl ages through expansion and accessibiday of healtheare
sermices (SEMG Tarpets and Indicators, Bangladesh Planng Commussion, pp. 18213
Imiplementation of the progect will facihitare:

»  Produchon of quabibed doctors and nurses;

= Prowimion ot improved and 5pl:l:r:|]:.zi:d healtheare services;

« Development of a healthy, prodonctve population and

« Mleasurable progress aganst nabonal planning trameworks and health-sector indicators,
Health Smagtion Analvsis and Project Ratonale
Despate relatrvely betier performance in Maternal Mortality Ratio (MMR: 420) and Neonatal
Mortality Rate (WMR: 3.7) in Rangamati, the district exlubits the lowest level of health service
coverage (14.70%) among comparable detricts of the Chattogram Division.
Moreover, compared to Chattogrinn and Khagrachhan distocts, Rangamat: recorded o higher
Crude Death Rate (6.0), which exceeds the national average (5.1). Consequently, Ranguman
conhnues o demonsteate consistently poorer health omteomes amoeng the four bull dismers of
the regiomn.
These mdicators cleardy lughhght the urgent need for strengthemng healtheare infrastacture and

yman resources i Rangamat: and it surroonding districes.

1.6 POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK
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The EIA has been prepared i compliance with:

+  Environment Conservanion Act (ECA], 1995

+  Envwonment Conservation Rules (ECR), 1997 (amended)

« DOE EIA Gudelines tor Industnal and Infmstructure Projects

«  Nahonal Environmental Policy, 2018

»  Bangladesh Medical Waste Management Rules, 2008

»  WHO pudelines for healtheare waste and wastewater management
The project falls under the Red Category, requiring a full-scale EIA and Environmental Clearance
Cemificate (ECC) from the DOE.

1.7 DESCRIPTION OF THE EXISTING ENVIRONMENT

L7.1  Physical Environment

The progect area s charsetenzed by lly rerran tvprcal of Rangamat, with nearby sarface water
bodees, seasonal streams, and high annual rmnfafl, Ambient ar quality 15 generally good, and noise
levels are within penmissshle limits due to the absence of heavry industries in the immediate vicinty,

1L.7.2  Biological Environment

The sarroundmg aren includes maxed vegeration and hmited wildlife tvpical of sem-arban Tl
tracts, No ecologeally entical areas [ECA) or protected forests were found within the mmediare
project tootpant

1.7.3 Socio-cconomic Environment

The progect area supports local commumnities dependent on agoculure, trade, and services. The
proposed hospital and educational nstitutions are expected to sipmbcantly enhance aceess to
healtheare, employment opportumities, and skill developrment.

1.8 ENVIRONMENTAL SUSTAINABILITY, CLIMATE RESILIENCE,
AND DISASTER RISK ANALYSIS

L8] Environmental and Climate Risk Analysis
{a) Environmental Hazards and Climate Change Risks

1, Landslide Risk: High due to ramntall of 3,031 mm, exceeding the national annual
aversge of 2,200 mm,

[

Potential Impact on Environmental Balance: Constmcton may atfect local ecology
and odiveraty,

3 Seismic Lone: Medmm-nsk earthguake-prone ares.

4. Impact on Aquatic Habitats: Rivers, canals, wetlands, and floodplams hest diverse
aguatie Jora and foone, supporung hvehboods, food, and econome benefits for local
communities, Key species include: Catla, Bacha, Puntius, Punti, Bais, Mola, Chela,
Tengra, Magur, Air, Barag, and Kajr. Warer pollunon s g potental environmental
concern.

(b) Risk Mitigation Measures
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I. Landslide Risk: Construct retaning walks along pond and lake edpes; plant trees and
grass; implement emergency preparedness and relocaton plans,

2. Environmental Balance: Reduce mmpact by preserving teees and water bodies; conduce
aftorestation,

3 Beismic Arex: Use earthguake-resistant construction technigues.

4, Aquatic Habitat Protection: Preserve water badies dunng constrmoction; avodd

encroachment.
{c) Environmental Impact Assessment (EIA)

The EIA analyvais indscates that the proposed project 1= environmentally friendly. If proper
manapement 15 tollowed, o will not cause long-term damage to the surrounding

envirmnment,
Environmental Management Measures Include:

»  Proper operabon and maintenance

=  Eovuonmental Management System (EMS)
+ Snffing for envirdnmental management and momtonng cell

+  Regular environmental momtonng and reporting
{d) Compensation, Rehabilitation, and Resettlement

«  Only four househobds exst on the proposed site. Local suthontes confirmed that the
land i= largely fallow, =0 resettlement is minimal.

«  Compensation has been pad 10 hindowners a5 per government-determined rates.
(See Annexure—1D) of DPPF)

1.2 DISASTER RESILIENCE ASSESSMENT

«  Construction Phase Impacts:
o Excavaton mav tigeer landslides and generate dust.
o Nearhy vegeiathon and Kapta: Lake water may be attected.

o Temporary reduction i wates quality may occur due to excavation and the vse of
fusl and lubmrcants,

+  Mitgarion:
o lmpacts are temporary and site-specific.

o Can be conuolled with proper mitigation measures and monitoring systems.

Ly CONSTRUCTION PHASE MITIGATION, POST-CONSTRUCTION
IMPACTS, AND FINANCIAL & ECONOMIC ANALYSIS

L10.1 Construetion Phase Mirgation Measures
+  The progect desygn must preserve existing ponds and lakes,
= Fxcavaton wodk should use baclkhoe excavarors.
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1.10.2

L4

Durnng excavation, water spraying and air barriers should be used 1o coatrol dost.
Herining structures must be constrocted ro prevent soil eroson
Small-scale architectiral adjustments should be made to preserve existing trees.

Local labor should be ponontized for construction work to increase postive emplovment
npacts.
A professional health and safety plan must be in place for constmction worlkers,

Post-Construction Impacts

Lumited mevement of hieavy velucles atter constroction will minimize air quality
deterioration due to dust,

Existing natural water bodies will be preserved, ensunng no disruption to natural
drainage.

There will be no localized watedogging i surmounding areas.
No underground mfrastuetmee 15 planned that would affect groundwates,

Improper nunapement of medical waate could negatively impact Kaptai Lake and the
environment,

Alnmal noise or ur pollution 15 expected due o the nature of medical and educational
actvities,

Naactvities me planned that could negatvely affect local biodiversity.

The hkehbood of lugpe-scale acoidents or hazards s low.

Post-Construction Mitigation Measures

Regular momtormg ot wastewaster and drainage systems within the campus and
surrounding areas.

Ensure that contaminated water does not enter ponds or Kaptai Lake.

Segregated waste management systems for miections, anatonmcal, and chemical
wa st

Installanien of + modern waste management plant 1o agubicantly redice negatve
LITIHCES,

Fire protection and professional occupational health safety measures must be
nplemented,

Construction Phase Impacts

Temporary increase i dost and nowse levels

Sol erosion and sediment runctt
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+  Genemtion of construction wastewater end solad waste

»  Increaded traffic and occupational health risks

L5 Operation Phase lmpacis
«  Generanon of medical and domesne wastewater
«  Medical and hazardous waste generation
+ Awr emussions frem generators
» lacreased demand for water and enegpy

«  Rask of surface warer and groundwater contamsnation of romsnaged

L10.6  Analysis of Alternatives
Altematives were considered in terms of;
= Site selection
»  Bulding lavout and onentation
»  Wastewater treatment technolopes
«  Waste management proctyes

The selected opton was found to be the most sutable in terms of environmental companbility,
accessibility, service delivery, and sustamabihiy,

L1l ENVIRONMENTAL MANAGEMENT AND MITIGATION
MEASURES

A comprchensive Environmental Management Plan (EMP) has been developed covenng

constrcnon and operation phases.

L1111 Warter Environment Management
«  lnstallabion of ETP and 8TP to teeat hosperal and domestie wastewater
«  Reuse of treated water for todlet Hushing, gardening, and road washung
«  Total budget allocabion:
o Aledical Waste Management Systenn: BIYT 165,000,000
& Sewape Treatment Plant (STP): BDT 75,000,000

1112 Medical and Solid Waste Management
*  Segregation at source followmg color-coded bins
»  Oin-site treatment and saf= storage
» Disposal throngh authonrzed waste management facihties
«  Complance with Medical Waste Managemene Bules, 2008

1113 Air and Naoise Pollution Control
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»  Use of low-nowse equipment
+ Acoustic enclosures for peneratiors
«  Regular montenance and emmssion contral systams

L114  Occupational Health and Safery
« Provision of PPE
+ Satety tramning and emergency response plans
+ lafection control pratocols for hosmtal operations

1.12 ENVIRONMENTAL MONITORING PLAN

A detailed monitoring plan has been proposed, incloding:
+ Effluent quality monitoning (pH, BOD, COD, TSS, pathogens)
«  Moise and asr gquality monronng
»  Waste management audiss
»  Complance reportng o DOE

An Environmental Management Unit (EMU) wall oversee implementation and monnonng,

1.13 PUBLIC CONSULTATION AND DISCLOSURE

Stakeholder consultatons were conducted wath residents, commumity representatives, and relevant
authonties, kev concerns related to wastewater management, emplovment opportunitses, and
public health were addressed and mcorporated o the project design.
14 INSTITUTIONAL ARRANGEMENT AND CAPACITY BUILDING
Clear institutional responsbilities have been defined foc

»  Eavironmental comphance

+  Operaton of ETP, STP, and waste svstems

»  Reportng and conective actions

Tramng progeams will be condueted for statt mvelved in environmental and waste management,

L15 CONCLUSION

The Environmental Impact Assessment conclndes that the proposed Medical College Hospital,
Medical College, and Nursing College Project s environmentally feasible, provided that the
recommended metigation and management measures are fully implemented. With adequate bodget
allocation, modern treatment facilities, and stoct monitonng, the progect will delwer sipraficant
social and health benefits while mantmmng comphance with environmental standards,
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CHAPTER 2

GENERAL INFORMATION

.27y

BACKGROUND OF THE PROJECT

Te achweve the Sustanable Development Geoals (SDGs), partculaddy Unmiversal Health Coverage
(UHC), and to decentialize medical educanon and specribized healthcare services ar the distrer
lewel, the Government of Bangladesh has underraken an imianve o establish six mediest college
hospitals tn Netrokona, Nilphaman, Noakhali, Habugan), Magura, and Rangamati,

The Instrtute of Health Economics, Universiuy of Dhaka, conducted feasibality smudses for the
wfrastructure development of these six medical college hospetals. Thus feasibubity study repon
evaluates the smtabihiy and fessibihty of constructng the physcal infrasterure of Rangaman
Medical College and Hospatal at the proposed site,

211  Project Context

ltem

Establishment of
Ranpamat Medacal
Coliege

Current Campus Status

Acadenue Operation

Tempomy
Infrastruciires

Student Intake

Faculty Strength

Laternslug
Armangement

Idennfied Constraimts

Drescription
The medical college was established 1n 2028,

The college s currently operating from a temporary campos located
withuen the premuses of Ranpamati Distnet Hospatal.

Acadenae actinies have been contiung since the  2004-2013

academic session despite severe space constrmnts.

The temporary campus i located 10 a bulding previonsly vsed as the
Corenary Care Uit (CCU) of the General Hosprtal.

The college currently has 5 batches wath 51 studénts per bajeh,
rotaling 249 smdents (from 2nd vear onwards).

Atotal of 61 teachers are sernng on deputanon.

at Chattogram Medical College Hospetal. Cument students are
complenng intemshups at Rangaman General Hospatal,

Inadequate academue space, wsofbioent chmeal faales, lack of

resplental accommmodanion, and absence of specuahzed healtheare
mtrastructure,

21.2  Feasibility Justfication

Aspect
Infrastrmctore
Feusihilit:;'

Feasihility Consideration
The proposed site is sustable tor the constmction of a full-Hedged medscal
eollege, hogpral, and nurang collega.
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Acadernmc Pemmanent scadenic mfrastrucnire will enable expansion from 8 lonred
Feasihility mntake to full capacioy.

Healtheare The estabhshment of o G00-bed hospital wall sgoficantly impreove access
Feasility toy speciabized healtheare m the hill destniers.

Regonal Rangamat, Khagrachhan, and Bandarban distncts will benehit from
Importance decentralized healtheare and med:cal education.

Social Feasibilty . lmproved health services and E:'I'.I]:rll:l._i"'.".ll-:nt opportumties will enhance
socia-cconomic condibons in this underserved region,

2.2 OBJECTIVES, SCOPE, AND METHODOLOGY OF THE
FEASIBILITY sTUDY

As the estimated cost of the proposed project exceeds BDT 30 crore, & feasibality smudy 1s
mandatory under Government regulations before project implementation; In addition, the
feasshility study plays a cotrcal role i assessing whether public investment 10 such a project will be
viable and effectve.

The specific objectives of the feasbuliny smdy are a4 follows:

8L Objectives

Mo,

l To assess the necessity of establishing a Medieal College Hospatal at the proposed
locaticn.

2 | To anafvze the potental economue impacts of the project.

3 | To assess the social and environmental pmpacts associated with the proposed project.

+ Toadennfy and analvze potental wsks and thiears related w the estabhalment of the

Medical College Hospital at the proposed site.
Scope and Methodalogy of the Feasibility Study

The feasalnlity study report has been prepared throwgh an in-depth analvas of oppormunities, rsks,
and challenges assocnated with establistung the Rangaman Medical College Hospital at the
proposed se.

Both primary and secondary data wers used to assess the potential economic, social, and
environmental impacts of establishing the Medical Collepe and Hosputal at the proposed

lercatsom.

To ensure 2 comprehensive assessment of all aspects of feasibabity, the followmg approaches were
adopred:
Methoud Desonption

Review of Analysis of exisnng reports, staisneal duta, poboes, and sectoral
Secondary Data documents,
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Conmmumity
Surreys

ey Infommant
Intenvews (EIT)

Focns
Dhscissions
FGD)

Grroup

Enstitutional
Consultanoas

Collection of pamary data through stuctuced community-level surveys,
Interviews with relevant officals and stakeholders.

FGDs conducted with landowners, local government representatives, and
affected persans,

Consultatove meetings held with the Deputy Commussioner, Additional
Deputy Commussioner (Revenue), Land Acguisthon Otficer, Diepartment

of Agriculiure, Public Waodks Depantment, and other relevant povernment

offices.

Acadenmic
Cons=ultaton

Field Invesuganon

Meetings with Medical College adounistration and faculty members to
assess mstiiitonal needs and expectanons.

Physical mspecnon of the proposed project site and surroundmg sreas.

BAMGAMATI MEDICAL COLLEGE AND HOSPITAL AND NURSING COLLEGE
mtends to build o 6M-bed hospital at Rangamat Sadae, Rangamani, Geographically, the
project lics berween 22939%05.0""N & 92700 56.1"E.

Item
Project Mame

Spensonng Minstry [/ Division

Implementmg Agency

Sector / Sub-Sector

Project Type (as per ECRI023)
Estimated Project Cost

Project Duration

Project Location

— Division

— Dhstnict

— Upazila

~Mumecrpality

Ohatputs

Description
E:a.u.ga.muti Medical College & Hospital and Nursing Collepe

Health Services Dhvision, Ministry of Health and Family
Welfare

Directorate General of Health Sermices (DGHS)
Socio-Economic Infrastructice Sector — Health

Red Category

BDT 1.295013 croce

From 01 |uly 2024 to 30 June 2028

Southwest of Rangaman General Hospital, near the town
Chattogram

Rangamats

Rangamats Sadar

. Fangamat: Sadar Museipality

One (1) Medical College Hospatal wath 60 beds was

comstached
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Mouza

Total Area

Land Type

Wetlands

"_"Llui.qu-:

-T-L‘mpii‘:

Archacologcal Sites
Gravevard [/ Crematoriam
Land Acguisition Status
Land Value

Total Cost of Land Acquisition

Omre (1) Medical College with & capacty for 500 students was
estabhshed

Ome (1) Norsing Collepe wath 100 seats was estabhshed.

Construchon of nusmg hostel, male and female stodent
hostels, ntern  doctors”  dormitory, emergency  staff

domutory, nurses’  domumtory, and  senior  eachers”
accommaodation

Medical and surgical equrpment, furmiture, and required

mEnpower were procired,

102 Rangapam

25.95 scres

Fallow hilly land, but some &5 tat land
Total 7.78 acees (ponds and small lakes)

MNone
MNone

BJone

Bone
Completed and handed over to the Prooject Directior

Bazar Rate: BIYT 227 00K) per vt

As per the valuation

2.3 STEPS IN THE EIA PROCESS

ElA steps are shown o the Howchart:
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Figure 2-1 Flowchart of EIA Steps

2.4 BRANGAMATI MEDICAL COLLEGE AND HOSPITAL AND NURSING
COLLEGE COMMITMENTS

We adbere to the mlés and cepulations poverning lind use, muded by government cegulations and
vanous codes. We always uphold the basc code of conduct that s stated belowr-

b = Y = Y = Y = =]

== =

==

Chald babor 1s stoictly prohibited.

Prowiding pure dnnking water to the customers.

Mo Discnmunation for hmng peopls;

Fust aid treatment and legal minmum wages;

Stnetly mantaned overtime hours and payments, as well 4= safety,

Drebiver the socil-economee benefits 10 emplovees and our dependents o uphin thewr
livelihood.

Complyving with applicable environmental lemskanon and regulanons;

Comermation of natural resources through responsible management of energy and
Waler (ses

Adopting cost-eftectye measures m the prevention of pollubion from our processes;
Motvating and prepanng all cooplovees 1o take personal sccountability for protecting
the enviconment;

Planmng, smplementing, and reviewing eaveronmental ohjectrves and targets;

2.5 EIATEAM

A pood, qualified, knowledgeable, and énergetic Global Eavironmental and Textile Technological
Services team has contobured to the preparation of this ETA report. They are experts in different
fields of engmneenng, scence, and socwology. Dunng the preparaon of ths report, they have sat
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together, held roondtable meetings, conducted field visits;, and had cooversations with clicnts and
people near the project.

Takle 2-1 BElA Team

E" Prafile Deetails Expertise seotor
o= Professor :
Desgnaten | Depatment of Pollution Coatrol,
Peofiie Ml Envimnmental Soences Flw_rnn_-:-m and
Mostafi Thtle Tam beadder ELImtﬂ{u]E,
R - 'E"Ehn | Pub, Envionmental Pollbtion Ciatroland
| ' Qualiication | Science Prevention (ETP, STP)
T e arwd homitoning,
Fnstimifan Jahangmensgae Univessity Waste Management
Creneral Enmvimonmental
W Mail TD Env.musta firitymhoo.caom Management,
Desipnabion | Mechamical Eu.g'.n:u.' Pallution Coateol and
Tharla Taarm hlember .
. Prevention (ETE, 5TF)
g SK. Abdul Latif "5, Rcanon | Mlechamed Eng, iy o
‘,ﬂ_ JH[."' Expepience | 12 years : &
Trrmain DUET Creneral Emvironmental
Aal 1D latil_mntufiEvahoo.com Managenent,
Degipnaten | Civil Enginesr Conteol e Prevention
Tuthe Team Member (ETP, 5TF) and
Md, Mizams CxualiBsition ]r::::];. o vl Eapr. Monitoring,
Bahrman - :
4 T | 1950 Land Use Planning
__%.—- Waste Alanagement
Ml T mizanglobal 4@ emul rom Groundwarer and
H ydrodop:
Desipnancen | Team Membes Modeling and Prediction
Tathe Environmental Chemst of Pedbitton Cantaak s
QIJ:] IIE'I:'EI'.H:Iﬂ Se. Tn El'xemstn' Breventiom {ETP‘ S-rp':l
Expenence | 6 Years i N
gl Jagannath University, : &
Md, Shaik 1E eyl Dihaks Waste }.La:mgﬂmmz
_ | Hassan Aahik General Enveronmientsl
3 W Mamagement,
Socisl Impact Ascedsment
Ll T ashik1119350@amuil- rom Rusk Assessment aned
Hazard klanagement
Health Impacts
wssessment
Desypnaton | Envionmental Execntive Ecology and Bindiversity
Shumya Jannat | Tule Team member Land Use Planning
& . B.se &AL Sem General Eovironmeatal
M s Envircnmental Soences Minagerient
E 1 h
IIPEM ‘I'-Eam. e So0al Impact Assessment
T LTUEGn Jahangriendggras Tinirersity
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Madd TD shumya.getrsfligmail.com
5 | Jov Barua Designanon | Team Member »  Projact responsible
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2.6 PROCEDURE FOR OBTAINING SITE/ENVIRONMENTAL

CLEARANCE

All ndustrres aned projects mthe red category must conduet E1As, wlach belp understand the
potentral extent of environmental changes and identify mmtgabon measures by conssdenng

avalkable expenence or standard operating practices. The steps for conducting ElAs are:

0

o
0

O

2.6.1

Collection of basehine mformation with respect 1o the project and the envronmental

setting of the project and its site,
Settung boundanes of an TEE by sdentifving the signifscant 1ssues.

Impact assessment suppesting mitipation measures, Enviroomental Management Plan

(EMT), or altemative sites or other project modifications,

1f the IEE of the project or industry reveals that further invesngaton 1s to be camed out,

the sponsors will have bo carmy out a detaded ELA,

Procedure
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Farst Prepamtion of Environmental Tnapact Assessment
Step Repon) as per Schedule-11
(Dreclaranon a5 per Form-6)

|

Second Three seis of ELA report and Executive summany Canrta
Step _ in Bangla prepared and then applied to the _ D ETHQ
conceened office s
After thie appheanoe, the dane, wowe and place.of :
Thaad ] e 5 IR - Wb seven
Sy - the public opnicn verification will be decided and L i—] kL
pubhzhed in the local and nabonal Newspaper
Founh - Published o the webate of the depaciment and the
Seg srhsine of the indhestrial erganization
Fiftl . . .
: - Feedback attex Pu.l:-!.n:n.'nnn ot noaficaton
Brep
Suxth ‘ Public opuon muast be venbied wathin 45 ok — Woithim 45
Step days working dars
— The munares of the paldic apinion veaficantn > .
q . .
- E;;:& - meeting must he :.'.__F[:.mc:d by the concemed affice _ ::r;nn;t;;n!
of the THresrorate

Eighsh ﬁ Amendments 1o EMP and other parts of ELA I
| EEE'_| MECEssary |

l

ineth ‘ ElA report subomitted 1o the deamnee committes
| SEE; | of the hend offece

|

| Tenth | ‘ Site Cleranee Cerificate |

After completion of the ELA Repont, the project proponent should apply to the DOE m the
presenbed tormmat for sive/ environmental clearance, The applicshion for envoonmental clearance
for the progect classified in the Red Catepory should be accompanied by the followng documents:

*  Beasshility Study Beport of the imdustey (pooject]
* IEE report
= An NOC (No Objechen Certificate) trom the lorcal authonbies concerned

=  Pollution mmirmzaton plan, mchuding an emergency plin for mungroon of adverse
environmental impacts
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*  Outhne of reloration plans (where applicable)

*  Dther informaton as deemed NECes saTy

Environmental Conservation Rules-2023 ensure the nght of any agpnieved party to appeal against
the notice order or decision to the appellate authonty. The appeal should be made to the appellate
authonty with clear stfication and the atrested copy of the DoE office agunst which the appeal
15 to be made, The focus of the ECR, 2023, lies wath the classifseanon of mdustres mto theee mamn
catepones, Le., Green, Orange, and Red, based oo ther polluton potential. Docioments equmed
by respective DoE divisions for different categones are as follows;

2.7 NATIONAL ENYIRONMENTAL STANDARDS/GUIDELINES

Bangladesh Environmental standards and gusdelines relevant to the constmction and opembon of
the project cover the fl:!lll:mnn.g 155 110

0 Warer Quality

0 Atmosphenc emissions and ambient air quality;
0 Ligmd effluent discharges

0 Nose emissions and ambient nose levels,

271 Water Quality

Table 2-2 Standard for Inland Suctace Water

Best practice- Parameter
based
clussification | P4 | Do | Bo | mo | MH | POs | T | P Hgﬁ Total TDE | co
D |«N|N]| P "8 Colifeemn' | g/ | D
mg Ce | ™8 |
A mg | mg | mgS | mg Rl Mumnber UG mg
/1 A 1 | mg mi A
i |
l | source of | 6.5 >4 <2 |7 01 (00 |00 [ 00 | (o =100 T0n | 1o
danking = = 2 3 | {
water - for| 8.5
supply
only after
disinfectin
£
2| Water 65 |25 <3 |7 3 105 (02 |08 | D00 | =50 100 | 10
nsghle for | - 5 1 i)
tecreation. | 8.5
al acuvy
3 | Source of [ 65| 25 (=3 |7 03 |05 [ 080 [ 00 [ (LD | <500 e | 25
donking . 2 3 1 i
water for | B:5
supply
atter
coaventio
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Source: Srhedule 2, Ermmonmental Conservanon Rules-20235, Infand surface water parameter

Totes:

25°C); Sodium less than 26%; boron less than 0.2%.
Table 2-3 Standards for Doinking Water

Electrical conductiaty for ungaton water 2230 pmhoms/cm {at a temperature of

5. | Parameter Ut Standards=
L. Fecal Colitorm CFU /100 ml 0
2, Tatal Caliform " 0
3 Free Bezidual Chlonne mg/| 20
4, Matrate (MO /| 45
- F Arsenic {As) mg!1 (.05
a, Turbadity NTU 5
[ Aluminum mEﬂ 24
B Ammonia (NHz) " [.50
0 Barum (Baj 2 070
RIR Benzene (CiH) = (L0
11. Boron (B} L.y
1. | Cadminm [Cd} = 0.3
13, Calciom ¥ T
14. | Chlonde i 250¢
15 Carhon Tetra-chlonde (CCLs) mg/| 0.K15
16, | 1,1 Dichloro Ethylene ¢1,1 C:HLCL) * 0.03
1. 1,2 Dichloro Ethylene (1.2 C:H.Cl:) A 005
18. | Tetrachlora Ethvilene (CoHACl:) y Ot
1%, | Tochloro Edhvlens [(CHCL) i 002
20. | Pentachlorophencl mg/1 009
21, | 246 tnchlorophenol i 0.2
22 Chlomofoom % (00
23 | Total Chrommm {Total Cr) o .05
24, Color Hazen Unit 15
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23, | Copper gl 1.5
36, | Cyanide (CIN) - (.05
21 Fluonde ” 1.0
28, Hardness (as CaCO:) e S0
29, | Iron (Fe) ] 0.3-1.0
30, | Total Kjeldhl Nnrogen = 1.0
Al Lead (Ph) ¥ .0
32, | Magnesinm (Mg - s
A3, | Manganese (Mn) i (.4
34, Mercury ﬂ{g:l 5 .00
a5 Nicke] (M) " 0,05
36, | Nitmte (NO:) = 1.0
3T, Didar = Ddorkess
a8, Ol and grease m.E_."'| .M
39, |[PH - 6.35-85
400, Phenohe compounds mE_."'] 0.2
41, | Potassium (K) 3t 12
42, | Radwscuve matenals (gros  alpha | B/l 0.1
actty)
43, | Rachoactive  matemals  (gross  beta | 1.0
actrvity)
44, | Selenmm (Se) /| .01
45, Salver ” .02
44, Sodium {Na) * 201}
47, | Suspended Solid (55} ” L0
48, Sulficde as H:5 ) 05
49, Sulfate |_'SD4'2} * 250
50, | Total dissolved solids (TDS) & 1 ()
51, | Temperature X 2030
22 | T {Sn) g/ | 2.0
33, | Zne (£n) my/| a0
54, | Aldon/Theldnn pgri1 (.03
55. | Anions detergent mg/ 0.2

Source: Envronmental Conservanon Rule-2023, Schedule-2, Standards for dombing water

MNote

*For estmanne arca 1000 mg/1

Table 2-4 Standard for Sewage Discharpe

Pammeter Ulnt Standard Lirmit
Temperatre Degree Centigrade | 30
| pH - G-
BODat 20°C mg| i
COD mg/| 125
Suspended Sobids (58] m,g.-"] 100
{hl & Grease mg.l"l 10
Nitrate (INO3) mg;'1 501
Phosphate [POY) mg;/1 15
Total Coliform Number,/ 100 ml 100X
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Source: Enmvaronmental Conservanon Rule-2023, Schedube-6, Standards for sewape dischagpe

Mote: 1, The ot shall apply to discharges mto surface and nland water bodies.
2. Sewage shall be chlonnated before fmal diseharge.

27.2  Ambient Air Quality

Tahle 2-5 Standacds for Air

SN, | Catepories of Ares Suspended Sulpbus- Carhionn Crades  of
Particulate dicxide Monoxide Nitropen
Maters (SPM) (B0 (O {NOx)

B = = B o'

. Industnal and mixed S0 120 SO0N0 104

b, Commercial and muixed | 400 F0 A(IK] [REL

c, Residentral and rural 200 R 200K bl

e Sensitve 1 i 30 F000 30

Source: Schedule 2, Environmental Conservaton Rales, 1997, and Air Pollutzon Control Rules
2022
Motes:

1. At the national level, sensitive area mcliudes monwments, heaith center, hospatals,

archeological sites, educational nstihitons, and government-designated areas (if any).

=2

Industnal vnsts located i areas not designated as mdostoial areas shall not discharge
pollutants whech may contribute to exceeding the standard for air surrounding the areas
specified at 5L nos, ¢ and d above,

Suspended Parnculare Matrer means anbome pamicles of a diameter of 10 miceon or less,

Table 2-6 Standard for Odos

51, Mo, Parameter Ui Valie

1 Acetaldebvde P 0.5-3

2 Hydrogen sulfide Ppm 0,02-0.20
3 Methvl desulfide Ppm 0.00%-0,10
4 Methy] mercaptan Ppm 0,02-0.20
5 AMethyl sulfide Ppm 0,0 41,20
L] BEyTene Ppm .4-2.00

T Tror-methvl-ameme Ppm 0005007
L Ammimona Ppm 1-5

Source: Air Pollunon Control "Ru]es_. 2022, Standards for odor.

Table 2-7 Staadard for Emissions from Motor Vehicles

Black Smoke  Hartodge Smoke Unit (HSU) 65
G g/ 51
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pErCent gred 04
Hydrocarbon gy ken 02

P 180
NOx gm/km 12

ppm o0

Source: Environmental Conservaton Rule-1997 and Air Polluton Control Rules, 2022, Schedule-
B, Btandards for emission from motor vehicles “As measured at two-thards of muximnum rotating
speed.
27.3  Ambient Noise Standards

Table 2-B Standards for sound

SN | Category for sound Standards determined
(dBA)
Day MNight
a. | Silent Zones (Sensitive areas such as parks, schools, & il 401
hospitals, and mosgues)
| b. Residential aceas 35 45
. Mixed areas (mainly residential areas, ind also Gl a0
simultaneously used for commercial and mdustnal
PUTPOSES )
d. Commercial areas T Gl
e, Industral aceas Th If;

Source: Schedule 1, Sound Pellution Rules, 2025
MNores: The tiwe from & aw. fo 9 pow (i connted ar oy,

»  Tihe timer frooe & pows, & & dom, ix ooseted an wgiviie,

v g wp fo o radine of 100 meterr aroamd hoghitals, edwoeftomal mafttnions, ar ghecal imtrtutmne ectabdf shanemte
iedeninfied fo be ddertifed by the Govermment & dergnated ns Silont Zones wberr we of barns of rebiler or ether
e sgvals, wnd inxdibeakens o frokdiaded,
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CHAPTER 3 PROJECT DESCRIPTION

3.1 GENERAL INFORMATION

The proposed project tithed “Estabhshment of Rangaman Medesl College and Hospatal and
Nursing College, Ranpamat®™ is 4 Government of Bangladesh (GoB) mtistive undertaken mder
the Mimstry of Health and Fanuly Welfare (MoHPFW), The projeet was approved through the
Development Project Propozal (DPP) in June 2024 to strengthen medical education, healthears
delivery, and reseacch facilities in the Chattopram Hill Traces (CHT) repion. The project is designed
as an integrated medical education and healtheare complex comprsing o medical college, & teaching
hospatal, and o nossang college, supported by essental dcadenue, resdentsal, and utiity
utfrastmcmige.

The establishonent of dus msutiton 13 steatemeally essennal, a5 there s currently ne medical college
i the CHT repron, and the nearest publse medical collepe hospital 1s approximately 80 km from
Rangamate. The project s therefore expected to sipmbcantly smprove access to quality healtheare
services for the local population and ceeate opportunities for higher medical education within the
FEEION.

= Teoestabhsh a full Oedged povermment medical eollege and teaching hospatal in Rangaman
dhsiner,

=  To unprove access to qualhty and speciabized healthcare services for the people of the
Chattogram Hall Tracts.

= Toenhance medical edueation, chiweal traming, and research facbities m 2 geographocally
underserved regon.

* To produce skilled medical doctors, nurses, and allhed healthcare FIIDfI.'E siomals i hne with
nanonal healtheare goals,

= To contnbuie to the achievement of Sustamable Development Goals (SDG) 3 (Good
Health and Well-bemng) and SDG 4 (Quality Education).

* To penerate dwect and mdwect employment opportunstics dunnp constriction and
operition phases.

Geographically, the project is berowcen 22°39"05.0"N & 92°09'S6.4"E. The total seea of the
proposed project wall be 25.% acres, with Wetlands Totaling 7.78 acres (ponds and small
Iakes).

Rangamati Medical College and Hospital and Nursing College proposed the establishment
of thus project. According to the ECR 2023, the project 15 categorized as RED under Schedule 1,
Serial Mumber 69; therefore, it requires an ELA stady for s Site Cleamance Cernfecate. this E1IA
report on this project 15 as per the DoE pudeline. Accordingly, this E1A report has been prepared.

3.2 NECESSITY OF THE PROJECT, REASONS FOR SETUP, AND
BENEFITS

321 Mecessity of the Project

The estabbshment of the Rangamat Medical College and Hospital and Nursing College,
HRangamati 15 a coticsl necessity ansing trom the long -standing insdequacy of advanced healtheare
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facilines and medical education mstitutsons a0 the Chattogram Hill Tracts (CHT)  remion.
Rangamats distiiet and the surroundmp hull disticts are geographically remote, environmentally
genaitive, and socio-econonueally lipmng compared to other parts of Bangladesh. At present, there
15 mo government medical college or tertiany-level teaching hospital within the CHT
region, compelling patients to travel long distances—often more than 80 km to Chattogram cty—
toaccess speciglized medical care. This sitistion results in delaved treatment, increased healtheare
costs, and, 10 many cases, preventable morhidity and mortabioe:

From an educanonal perspective, aspinng medical and mursing smdents from the regon face
sigmificant barners due o the absence of nearhy insumtons, leading to reduced envollment from
leal commumtes and lhmated availability of tramed healtheare professionals willing to serve m the
hill distnicts. The project 15 therelore essental to address regronal dispanties m healtheare access
and medical education, in bne with national El'.]t.l'.i.‘t].‘ and inchisive development obpectives.

Reasons for Setap

The key reasons for serting up the proposed medical college, hospatal, and oarsing college include
the following:

+  Regional Healtheare Gapt The existing healtheare mirastructure in Rangamat distoet 1s
wmsufficient to meet the growing demand for secondary and tertary healthcare services for
a diverse and scattered population lving i mgged tecramn.

+  Abszsence of Medical Education Facilities: The lack of medical and nursing education
mstititons m the CHT regon has cesolted ina chrome shortage of locally waned doctoss,
nurses, and paramedical statt,

» Government Policy Prdorty: The projget sligns with the Government of Bangladesh’s
policy prnontes under the Mimstry of Health and Family Welfare to expand medical
education capacity and strengthen public healthrare delovery, partcularly i ondersenved
and remote regrons.

«  Sustainable Development Goals (SDGs): The project divectly sapporns SENG 3 (Good
Health and Well-being) and SDG 4 (Quality Education) by inproving access to healtheare
services gnd higher education opportunities,

»  Population Growth and Service Demand: With wcreasing population and disease
burden, existing distnet-leve] health facilines are under pressure, makmip the esabbshmment
of # teaching hospiral and medical college both tmely and necessary,

« Strategic Regional Development Development of o sgmficant insnmnional faciluy,
sich as o medical college, acts a5 a catalyst for overall repronal development, including
wfrastoociure improvement, servece sector growth, and human capital development.

Benefits of the Project

The proposed progect 55 expected to generate wide-rangng benefats at local, regronal, and nanonal
levels, as outhned below:

Healtheare Benefits:
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» Improved access to quality preveatve, curative, and emergency healthcare services for the

people of Rangaman and the wider CHT regmon,

»  Amalaluhty of speciabzed diagnostic and teeatment facihties wathun o reasonable teavel
distanee,

= Strengthenmng of public health preparedness wnd response capacity in a peographically

vulnershle regon.

Educanomnal and Huoman Resource Benefirs:

»  Creanon of 3 permanent msttutcnsl platform tor medieal and noesing edwcation m the
CHT region.

s Increased producuon of quabfied doctors, nurses, and healtheare professionals, with 4
Ingher hkelibood of local retention.

«  Enhancement of climeal traning, research, and scademic collsboration opportumties,

Socio-FEeonomic Benefirs:

»  Genemation of direct and mdirect employment opportunites during constmiction and
operation phases.

« Sumulston of the local economy through demand for poods, services, housang, and
TI:'L'I.HEFIEIIII'.

«  Improved qualty of hfe and social well-bemng for lecal commumtes through better
Lealtheare secess,

Envirnnmental and Institutonal Benefits:

+  Plinned development with mtegrated environmental manapement systems, ensuring
compliance with national environmental regulations,

« Oppormuty to demonstrate environmentally  respondsble healtheare  infrastmemore
development n o sensitove hill ecosvstem.

I sonemary, the proposed Rangamats Medieal College and Hospatal and Nursing College 15 not
only a pecessary mtervention to address exmical healtheare and educational gaps in the Chattogram
Hill Treacts but also a steatemeally mportant progect that will contmbute to sustansble jeponal
development, social equity, ond national healtheare objectves.

3.3 OBJECTIVES OF THE PROJECT

The prunary objective ot the Rangamati Medical College and Hospital and Nursing Collegre,
Rangamati project :s to establish a comprehensive, government-owned medical eduraton and
healthcare insututon that will addeess the critecal shortage of quality healtheare services and trned
medical professionals m the Chattogram Hill Tracts (CHT) region. The project is designed 1o
function as an antegrated hub for edueanen, chimeal services, research, and dommumity health
development

The specific objectives of the project are as tollows;
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+ To csmablish a full-fledged medical college and teaching hospital in Rangaman
diztacr that meets natonal standards for medical education and chinical waining ander the
Aunstey of Health and Fanuly Welfare.

+» To develop a nursing college with modern academec and prrtl:r_lca] traming tacilities to
strengthen the nursmg workforee and allied healtheare services m the reglon

= To improve access to secondary and tertiary healthcare services for the population
of Ranpamat and surronnding hill distrects by providing tumely, atfordable, and quality
redical cire.

+ To enhance human resource development in the health sector by producing
competent doctors, norses, and healtheare professionals capable of serving both local and
natonal needs.

+  To promote medical rescarch and evidence-based practice, parncularly focusing on
regron-speritec health ssues prevalent i hilly end remote communities.

+  To atrengthen referral and emergency healtheare aystems within the CHT region,
reducing dependency on distant nrban hospatals.

+ To ensure cnwvironmentally sound and sustainable infrastructure development,
mtegrating pollution control, waste management, occupational health and satety, and
disaster preparedness messufes.

+  To suppont national development goals and public health policies, nclodmge
abgament with Sustmnable Developrent Goals [SDG 3 and SIHG 4] and sanonal healtl

strategies,

To improve buman health by producing quakfied doctors and nurses to meet the national health
manpower demand, and by providing enhanced general and specialized healtheare services to the
people of Rangaman and is surmoundimg distnets theough the facihines ceeated ander the project.

3.4 SPECIFIC OBJECTIVES

8L | Specific Objectives

MNo.

| | To produce qualiied doctors and narses o meet the growing demand for health
| manpower in the country.

2 | To create necessary modern and specialized healthcare facilities for the peneral
| population of Rangamat and adjacent distnets,

3 | Te: provide mmproved general and specialized medical services to the people of
| Rangaman and neghboong distocts thoowgh the developed facihines.

4 | To reduce morbidity and mortality and improve overall quality of life thiough the

| provision of modern healthcare senices.

Project Qutcomes
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Upon successful implementation and operabon, the project 15 expected to achieve the following
tangible and mtanmble cutcomes:

Healthcare Service Qutcomes:

Estabhshment of a modem reaching hospotal eapable of delwenng comprelbensive
outpatient, inpabient, emergency, disgnostic, and specialized healthrare services.

Sipmificant reduchion m patent trovel time and healthease-selated financial burden for
ressdents of Rangamat and adjacent distnets,

Improved health indicators through eady diagnosss, tmely treatment, and echanced
preventve healtheare services.

Strengthened the capaaty of the public healtheare sysiem 1o the CHT region o respond
ta medical emergencies, disease outhreaks, and pobhe health challenges.

Eduecational and Institutional Ootoomes:

Operational medieal college and nursng college providing accredited education and
chrcal tramnng programs.

Increased envollment of stdents from the CHT regon in medwal and nursmyg edueation,
promoting repional ncluston and equity.
Development of a sustmnable pipeline of truned healtheare professionals with higher

retention potential in hill districts.

Establishment of acodemue and clinical research aetvities contnbuting to nanonal medieal
knowledge and poley fermulaton,

Bocio-Economic Outcomes:

Creation of sobstantial direct employment opportomities  for medical, academuc,
administrative, and sapport staff.

Indicect employment peneration through constiction  activibes, service  provision,
loprenes, and local busnesses.

Stanulation of regponal economue growth through increased demand tor housing,
transport, uhbibes, and commercial senaces,

Improved social well-being and quality of Life resulting from accesaible healtheare and

educatonal opportunities.

Environmental and Governance Quteomes:

Implementanon of snvionmentally complant healthicare mifvastrocture with effecnve
management of medical waste, wastewater, air emissions, and noise.

Strengthened institutional capacity for environmental manapement, occupational health
and satety, and emesgency response within the faciliy:
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»  Demonstation of best practices i environmentally responsible puble healtheare and
educational infrastmucice development m a sensitive hally ecosystem

Project Inputs

The key mpurs vequired for progect mmplementanon melode:

Input Category Dyetails

Land Land acqguasition

Human Resourees Recrutment of progect manpowes and hospital staft
lnfrastmcime Constroenon of the Medieal College Hospural buddmg

Acadermie Faeiliies  Construction of oo academie balding
Nursing Educanion  Construction of Nursng College bmlding

Besidenual Facimes  Construcuon of nursng hostel, male and ternale student hostels, miemn
doctors’ dommtory, emergency stall dormutory, nurses’ dormtory, and
semioT teachers” accomumodanon

Equpment & Procurement of medical and surgical equipment, furmitare, and bxtuzes
Pormitgre
Financing Allocation of project tunds

Project Outputs

Upon completion, the project will delrrer the following outputs:

al. Dhuarpurs

Mo.

L One (1) Medical Collepe Hospatal wath 600 beds was constmacted

2 Cine (1) Medical College with a capacity for 58 smdents was estabhished

3 One (1) Nursing College with 100 seats was established

4 Constucnon of norsing hostel, male and female student hostels, mtem doctors®
dormitory, emergency saff dommumery, ourses' doomutory, and senior teachers'
accommodaticn

3 Medical and surgical equpment, furmture, and required manpower were procured

3.5 BASIC INFORMATION

The basic data of Rangamati Medical College and Haospital and Nursing College 15 turnshed
in below Table,
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The proposed project, Ranpamat: Medical College and Hospital and Nursing Caollepe, 15 a 600 bed
hospatal located at Ranamat Sadar, Rangamat.

The proposed project shall not be contrary to any development plan, policy, or decision of
thie Gowernment.

3.6 BASIC DATA OF THE PROPOSED PROJECT

S1.

Mo,

b

|

1.

Table 3-1 Basic Project Information

Item

Project Title

Project actvibies

Sponsonng  Minstry  /

Drrzon

Implementing Agency

Concerned Sector of the

Planning Commussion

Crvepall Objective

Specific Objectives

Project  Targens |
Ohatputs

Medical College Hosputal

Medical College
Acadermic Bulding

Description

. Rangamah hledical College & Hn:vs.pitul and MNursig Cn:-“v:gc

*  Gii-bed Hospital services
= 1000 Outdoor patients per day.
*  Admission capacity increased to 100 medical
students/vear (from 51)
= Admission capacity of 10 nursing students/ vear
Health Services Divasion, Mmstev of Health and  Farnaly
Welkare

Digectorate General of Health Sernices (IMGHS)

Soceo-Economure Infrstmctore Dvision (Health Wing)

To produce qualified doctors snd purses to mest national

health: manpower demand and to provide improved general
and specighized healtheare services ta the people of Rangamat
and sumroundmg distoicts, thereby mproving hooman health.

* Production of qualified doctors and numses

sDevelopment of modern and specialized healtheare facibities
Provision of mproved general and specmabzed medical
services 10 Rangamat and adjacent distnets

sReductzon of morbdsty and mertality and improvement of
guality of life

Construenon of healtheare, academie, hodtel, and residennal
faciities; procurement of equipment and furnitues;
recoutment of menpower, as detaded below

One 7-stoned bulding with 600 beds; total floor ames
5L, 70600 sq. m

One T-stoned bulding; total floor arsa 30,239.69 sq. m
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1.  Nursmng College  One G-stoned buldug; toral floor area 6,191.94 5, m
Buslding

12, Namg Students’  One binlding: roal floor area 3.948.35 5. m
Hostel

13,  Stodents’ & Doctors’ One 6-stoned bwlding for students, mtern doctors, and
Drommutory (Male) armmarned doctors; total foor area 994054 sq, m

4.  Female Smdents’' Hostel = One 6-stoned busiding for female medscal students; toval floor

ared 304181 sq. m

13. | Iatern Doctors’ | One 6-stoded building; total floor area 4,642.33 2q. m
Darmetory (Female)

16. Emergency Staff One O-stored bulding (make & female); towal floor arca
Dormutory TOT4 73 sq. m

17, Staff Murses” Dormitory  One 6-storied building (make & female); toml floor area

398737 sq.m

18, Semon Teachers”  Two G-stoned baldings {male & female); each with Aoor area
Accommedation 232925 eq. m

19, Procurement at | To be completed by May 2028
Eqmpment & Furmiture

2 Manpower Recrmtment | Recmuitment of 2,641 personnel by June 2028

210 Poect Implementabon | July 2024 - June 20238
Period

22, Project Start Date 01 July 2024

23, Project Complenon Date | 30 June 2028

24,  Esoumated Project Cost | BDT 129.331.27 lakh

25, Funding Source Government of Bangladesh (GoB) — 100%

26,  Exchange Rate USD 1 = BDT 117.95 [Bangladesh Bank, dated 27 Tune 2024)

Tahle 3-2 Project Backpronnd and Administrative Basis
Item Dreacription
Progect Trde Establsshment of Rangamati Medical College 8 Hospital and Mursing
College

Proponent Dhrectorate General of Health Services (DIGHS)

Minsstry Mansstry of Health and Famdly Welfare

Purpase of Report Determmation of probable construction cost and documentation for

DFPand ETA
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futml Cost Estimare
Bas:s

Plannng Approval
Reference

EHS RBeterence

FEC Meeting

DPP Restructuring

PMO Memorandum No. 03.000,0000.00,00.01.2008-10, dared 03
April K18

MoHFW AMemomndom Mo, 30000015300 4.007 201748, dared 1%
Apnl 2018

Memorandum Mo, MaAs./Pan, & Gabesh, /203 /20 2490, dated
0% May 2008

Held oa 03 Apal 2024

As " p-::: i I-"l:z-l-n.l.Li.ng Comumission Memo No.
20,02.0000.052.14.129.23.31, dated 08 May 2024

361  Type and Source of Finanang

Source of Fund

Table 3-3 Project Financing

Type of Financing  Amount (BIF] in Lakh)

Guovernment of Bangladesh (GoB)  Publke Investment  129,331.27
Oy Souece

Dtl'u='__f5
Total

Mot Appheable EE
Mot Applcable i1
129.331.27

362  Esumated Year-wise Progect Cost

Fizcal
Year
20242025
20252026
20262027
2027-2128

Toral

GoB Fund (BDT in Own Fund (BDT in Total Cost (BDT in

Lakh) Lakh) Lakh)
B, 725,82 1.0} 872582
2587473 XL 25 874.73
28,130.79 0.0d) 28.130.79
60,399.92 {1.1K) (i, 309,92

129,331.27

{1.11) 129.331.27

3.6.3 Medium-Term Bodget Framework (MTEF) and Financing Plan

Item Diescription
MTBF The project has been proposed in line with the Mednm-Term Budget
Con=ideration Framework (MTBF) and the requred allocaton for ADP-enlisted
ONgoing projects.
Total Financing  BIVT 129,331.27 lakh
Requirement

Source of Financing  Government of Banpgladesh (GoB)

364 Project Areca

5l No.

Division

District Upazila / City Corporation / Municipality

L Chattogram = Rangamati  Rangamati Sadar Municipality

3.6.5 Jusnbration for Selection ot Project Area

5l
MNo.

Justification
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18]

The distance from Chattogram o Rangamat s approsimately 80 km, whach s the
distance to the nearest medical college hospital. Therefore, the establishment of a medical
college, hosparal, and mursing college in Rangamari is just fed.

The catchinent srea of Rangaman Medical College 15 extensive, Geographical analyss
shows that Khagrachhan and Bandarban distocts are adjacens, allowing stadents from
these distnets o aocess mecheal and nuesing educaton.

Opportenibies for lugher education in hilly cegrons are lemited; hence, establishing 2
medical college and a oursing collepe &5 necessary. _ _

The Ll districts have relatively few healthcare faciliies, For advanced treatment,
restdents currently need to travel to Chattogram or Dhaka, which is costly and time-

consunung. The project will provide sccess to quality healtheare for aeadby residents.

.
|

In additicn to ljmdu:mg doctors and nueses, the pf-::nﬂ:l il gf:m:ra'r: tmplmm-:ﬂt.
l:u[.lpn:lrtl:.ruu:s tor other healtheare and support persennel, conmbutng to local seco-

economuc development.

The establishment of the medical collepe hospital and norsing collepe will reduce pressure
o healtheare faciliies in Chattogram and Dhaka and help decongest other distnice-Jevel
hospitals.

There are no povate medical colleges or tertrary hospitals in the lully region. In emengency
or complex cases, the disadvantaged population must travel long distances, which is
diffscislt and often impractical

The region's geographical and economic amportance 15 prowimng due to sgrcaltul and
roumsm grewth, making access 1o advanced healtheare services increasmgly inportant.
The regron's populabon i3 mereasing steaddy; therefore, proporional growth m meducal
and nursmg manpower and healtheare wfrastroene s essennal, which wnll be addressad
through the establishment of the medical college hosptal and the nuesing college.

Lagioa! Framvaork Makax [LEM)

Project Start Date (Planned): 01 July 2024
Project Completion Date {Planned): 30 June 2028

MNarrative Orbjeetively Verifiable Means of Important
Summury (TN5) Indicarors {(OV]) Verification Assumprions (TA)
| | | (MOV) |
Croal * By 2030, improved access to *  Natienal 4 |+  Political and

healthcare tor people of all ages | Local Health | ecopomic  stabity

in Ranpamati and adjacent Bulletn maintained

districts n line with SDG-3  » SDGs Progesss | * No major public

* Daily outpatient service Reports health. or natuaral

capacity of approx. 1000 +* Health Facility | disasters

patients Surver Reports

* Inpatient services for 600

beds | B _ - )
Purpose » Establishment of modem and  * Directomate of | » Continued

speciabzed healthcare facilines  Health  Services | govermnment

»  [nereased  avalabality  of  Reports SO

qualibted doctors and nurses  * Directomate of |+ Avalabiliy  of
* Improved doctor-populaten Nuarsing  Reports:| tramed  manpower
and nurse-doctor ratios  * Distnet Heslth | = Stable  publc
* Decentrahzanon of medical  Staosnes (SRS | health conditions
eduration  and  healthcare
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Drutpuits

Ecy
Infrastruciure
Dutpurs

Inputs S
Activities

Financial Input

37 PROPOSED PROJECT MANAGEMENT STRUCTURE

SETVICES

¢ Beducton in malaria-selated
martality

= Adnnssion capaaly meeeased
to 100 medical smdents/ vear
{from 31)
* Admigsion eapacity of 100
nussing students/vear (trom )
o G00-bed Medeal Collepe
Hospatal Dperanonl
¢ Marernal and child mortabity
reduced by apprommately 200
n Rangaman district
* Hospital bed ratwe mercased
trom 6.75 10 1932 per 10,000
populaton

* Construction of 1 Medical
College Hospatal {50,706.00 sq.
i, G0 beds)
* Construction of Academic
Bulding {30,2396% =q m)
« Muming College & Hostel
compleied

o Stydent, interm, staff; ‘and
teacher  remdental  Eacilines
completed

* Medical & surgical equipment

. and furndure wstalled

* Acqiusition of 2395 acres of
land (by Aug 2024,
* Construction of hospital,
arademic, MIESIng, and
residental bruldungs
* Procurement of medecal &
suggwal  equspment by May
2028

* Recruitment of 2,641 hospital
personnel by June 2028
* Appointment of project smff
(0 persons)

* Total eshmated project cost
BT 12933137 lakh
* Entirely funded by the
Government  of Bangladesh
(GoB)

= Moty of

Health Reports

= Project
Completion
Report [PCR)
* Annnal Progress
Reports

* Health Bulletns
* Hospital Service
Records

* PWD Reports
*  Construction
Completon
Cemtificates

* Equpment
Precurement

Records

. Land |

Acqusition
Documents

* Tender &
Contraet
Documents

¥ Recnutment
Orders

* Frrancial
Dusbursement

Records

* Approved DPP
* DMimsty of
Finance Release
Dirders

. Tamely
constmienon - and
procurement

. Eftective
coardimaton among
unplementmy
agencies

* Mo legal or land-

related dizputes
x Contractors
perborm a5
scheduled

»  Timely fund
reledse

¢ Inflation femzans
within  manageable
limits

v Avmbababty
logistics
materkls

ab
and

' Contmeris
budget  allocanon

enstred
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Table 3-4 Project Management and Implementabon Arrangement

Item
Project Difice
Project Director (PDY)

Deputy Progect Dusectar

(DPLY)
Core Propect Statt

Ohtsonreed Stafl

Procurement Consaltant

Techreal Comsultn

Project ln‘np]emenr&!im]'

Commuttee (PIC)
Propect Steenng
Comnuttes (PSC)
Momtonng Mechani=m

Refecence

i1

E.:nrnpnn:pt
Procurement of Medscal
Equipmient, Formmire &
Supples
Basis of Cost Estimation

Final Cost Determination
Crvil Wodks

Constmction Standacds

Deseription
A temporary Project Othce will be established at the project site.
Chne tull-time Project Director will be appomted tor overll project
management and cooedinatsons,. =~
Chne Deputy Project Director will be q:lr:|:-i:|:cd to assist the PD).

e Aceonntant and one Computer Operator wall be appomted on
a direct basis for the doration of the project.

Cine Diploma Engineer (Cinil) and one Office Suppoct Statf will be
engaged on an outsourcing basts.

One Proeurement Consultant will be appowted at the end of the
third year of project implementation o ensure  effacent
procucement, repormng divectly to the P,

One Consultant of Executive Engineer / Serpor Assistant Architect
rank will be attached to the Peoject Office for technecal supervision.
A PIC will be formed to momtor implementation progress and
provide operational gudance.

A PSC will oversee policy-kevel gudance and strateme decision-

| makmg

PIC and P5C will meet quarterdy; project progeess will be mspected
by IMED to ¢nsure proper implementation.

Ditatled implementation structure provided m Annexare-2 (Pages
2023

Project Implementation Svitem

_ Implementation Arrangement
All procurement will be camed out 1 complance with the Pablic
Pre::-u,umnem Act (PPA), 2006, and Pobhe Procurement Rules
(PPR), 2
Coast esimates are prepared based on the 1'tI.l.l:l.l!‘Lrl. of Healih pree
schedule (2017), prevaibng market rates, and companson with
_ recently approved simular projects.
Final quantities, EFIL‘L'lﬁt:'-ItIIJ.I.'IE and prices will be determined at
the tme of procurement, takng mio account technologeal
stabality, market prces, and the toresgn exchange rate.
Construction will be carnied out under the supermsion of the
Public. Warks Department (PWD)} and the Department ol
Agchitecture, in accordance with the approved Master Plan.
The PWD 5chedule of Rates 2022 will be followed along wath full
complance with PPA-2006 and PPR-2008.

A7.2  Post-Project Operation and Revenue Budget Requirement

Table 3-5 Post-Propect Operation and Revenue Budget Requrement

ltem
Need for Revenue
Budget Transter

Deescription

' Yes, required after projeet completion,
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Asset Transfer

Manpowrer Creation

Approval Anthonty

Salary & Operational
Cost
Mantenance

Armangement

Al facshtees created onder the project will be transferred to the Revenne

| Budget after completion.

Posts for Aledical College, Medieal College Hospatal, and Nurang
College will be created under the Revenue Budger following due
process.

Proposals waill be submutted to the Minstry of Public Admunstraton
and Finance Division for approval.

Salanes, allowances, and operational expenses will be borne rom the
RevepueBudge. ===~~~ 0000000
Operatron and maintenance costs will be bome from the Alinistry of
Health and Farly Weltare's annual revenue budget through the Pubhe
Works Depantment [PWD).

AT3 Altemnative Armangement (1f Revenue Transter Mot Requered)

ltem Status

Requirement tor Altermative Arpangement  Not .J!:.Pl:llj._l.:ﬂb]t

374 Emwvironmental Monitoring Plan

Parameter Location - Frequency  Method Responsibility

Flow (Inler & ETP Conunuous  Flow meter ETPF operator

Outlet) inleroutler

pH, TSS, BOD, ETP . Braify . Laboratooy Eoviwonment

CO mletSoutlet Chiermast

Color, TS ETP outlet "l.'!:'cci-d}' Spectrophotometer A Lab

Maonse Level MNear ETP & Quartedy | Sound meter HSE Ofihicer
dyeng _

Shdge Cuantity Slodpe doang. Monthly Volume ETP Superveso
bed measurement

34 LOCATION MAP OF THE PROJECT:

The project will be developed ar Rangamat Sadar, Rangamat, 22939050 N & 92°0056.1 E. Thas
project will be nch in nateal vanety, Rangaman Medecal College & Hospiral and Nursmg College,
The developing authonty will develop it torally i a planned way, A well-planned road nerwork will
be dessgned to imp:m‘t transportation 0 the project area, enabhing people’ to move easily

throughout Bangladesh.
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Frpure 3-1 Dustact Map
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Figure 3-2 Lecatnon Map from Google Earth
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Figuze 3-3 Location with Master Lay-out Plan
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Figure 3-5 Entiv Road of the project site
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Figure 3-7 West Side of the project
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Figure 3-9 Medical College and Hosprral building place
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Faigure 5-10 academic building, substotion building, place

Figure 3-11 lnside the warer body
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Figore 3-12 Entry Road of the project

Surroundings of the project;

Morth, South, East,
Wesr

.[}'f'ﬁ.l.":ri]"ilTil::l]I I:'JII‘III_I’: 1}I1:li:"'l.": ."'.1E'u '\J.'irlm::. a Lgll H.!HIill.-'\.

The '|_:-|:-:_‘:-|_‘:-|’_:I:.l:|:| site for the Hﬂu_gunlali Medical 1:':|::|:|r_'g|:' Hl'm|_‘:liT2t angd
Nursing College is located in Rangamat Sadar Upazile. The lind use
pattern ard .‘-‘||1,1l.|||||-:'||z'|l7r environment within 2 1 km radins ol the
project site are desenbed based on the four cardinal divechons as
|-|.|!|-|':-'.1.':-.:

-:"q.i-e:-l:ﬂ'u

Within the northern side of the project avea, the Tand 15 predommantly
characterized by urhan and semi-urban settements assooated with
Rangaman wown, Exustng facilines mclude Rangaman General
Hospital, residential hoses, small commercial establishments, local
roads, and public sexvice infrastmoctore. The area s well connected by
road networks and has gccess 1o basic unhites, including electnaity,
Wi -\.Il.'|_:||1|,:.r and eormumimmeatson faciliies,

Sourh

Natral featones, welodmyg Kapra: Lake, Fallose bully tercan, scatiered
vegetation, and open land, mainly dominate the soathem side of the

RMCHNC/ELA/GETTS /2025 ﬂ



Environmental Impact Assessment (EIA) of
Rangamati Medical College & Hospital and Nursing College

pioject area. Human settlements e comparanvely sparse m thes
direction. The presence of the lake and sorrounding hills contributes
o scologmeal and scemie value, No major industnal esiablishments are
located within this zone.

Easi

Tao the cdst of the project site, thie area conssts of a mix of land uses,
meluding  readential  areas,  emall-secale  commercial actites,
ecucational mstations, and local marketplaces. Road connectsvity in
thus dwection 15 moderate o good, hnkmg the site with Rangaman
toeny and nearhy admunstranve and servee centers. Some low-lying
areas and natural doanage channels are also present.

West

The westemn side of the project area 1 pomanly charaetenized by hully
and semu-hally terram, covered with vegetation and scattered mral
settlements. Agncultural actvitics are lmated duc to the topography.
The area remauns relatwvely less developed compared to the northem
and eastern sides and does not contan any majer enviconmentally
sensitve installitons wathin the | km radios,
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329 REQUIREMENT OF THE PROJECT

The successtul implementaton and operation of the Rangamati Medical College Hospital and
Wursing College project will require the following key resources:

391 Major Building Components and Specifications

Tahle 3-6 Major Building Components and Speaifications

Sl Facility Floors & Total Floor Key Facilities
tig, | Fatmnation: | Avei (ait) |
L Hospital Budding Tatoced with 7- 543 800,00 11 lifts, 2 poirs of
stosed cscalators, sewerage,
fonndation (3 water supply,
basements) clectnfcation
2 Academuc Building Tostoped weth 7- 325, 500,00 X lifts; sewerage,
stored water supply,
_ tonndation clectnfrration
3 Studeat  Hostel +  Male &-stoned with oo 107,000.00 4 lifts, sewerage,
[ntern Daoctors’ Dormutory  stomed Wiker supply,
+ Male Swple Doctors’ fonndation electnfcation
| Aceommodation
+ Female Student Hostel G-stoned with G- 54, 27T0L(N) 2 Difts, sewerage,
storeed waker supply,
fownda bon electntcation
3 Female Intern Dociors’  G-stoned 49 .970.1K) 2 lies, sewerape,
Dormutory & Female Single  foundabion, bt water supply,
Dactoas” Accommuodanon up 1o 4 flooss electnfcanon
6 Statl Morses” Pormitory G-stooed with 6-  42,920.00 | Lift, sewerage, water
stoned supply, clectnfication

fomrnudanon
7 Emergeney Staff Dommatory G-stoned with 6 B3 840000 2 bfts, sewerage,

(Mdale/ Fermiale) stomed water  supply, and
fordation elkectnhcation
B Senlor Teachers’ 6G-stoned wath 6 2507200 | hit per bulding,
Accommodation {2 stomed [each) sewerage, water
Buwidings; toundaton supply, and
clectnfication
9 Nugsing College Building G-stoced wath 6- 660635000 2 s, sewerage,
stoned water supply, and
foundation clectnfrcation
1] student Murses” Hoste] f-stoned with &- 42 500K 2 lfts, sewerage,
st water suppiv. and
foundaton clectrefication
i1 Pouncipal &  Director  3-stoned wiath 3-  10,738.20 Packing 1GE),
Bubding stoned residential (2nd—3rd),
_ foandation utilities
12 Mosque Building Y-stoed wath 2- 732292 Sewerape, water
stommedl supply, and
foundation electnficaton
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13 | SubStuven Buldings 3 Z-swoed wih 2- | 5982.92 Electiieal
1nts) stomed [each] mfrastriciure
fonricaton

392 Special Facilities and Urilities
Table 3-7 Special Facilities and Utilities

SL Facility Specification
Mo.
14 Amphatheater L0, (0RO sy £
L5 Public Tolet Smgle-stoned, 580,00 sq.b.
L Scwage Treatment Plant (STT) 450 m*/ day capacity; 300000 sq.ft.. single-stored
17 Medical Waste Management Unge. 1,200.00 sq.tt., single-stoned
18 Veluculr Bndge 10 meters length
) Pedestnan Brdge 240 meters length
20 Public Taoilet (Additional) Smpgle-stoned, 1 200000 sq.ft.
21 Sub-Seatson Building (Addmional] = 2-stocied, 5,000, sq.£t.

393 Ancillary Infrastructure and Site Development

Table 3-8 Ancillary Infrostructure and Site Development

Category Included Components
Medical Utdhies Oheygen tank, medical gas pipeline
Structural & Satety  Boundary wall, retamuing walls, slope stability works

Transportanon Internal roads, footpaths, connecting roads

Dramage & Water  Internal compound drams, deep mbewells, water aodhes
Environmental Arbencalture, lind development

Buldmgs Pamp house and associated fachnes

394  Electrical and Mechanical Installations

Table 3-2 Electrical and Mechanicat Insiallations

ltem Qumtit}r / Capacity
Electrical Sub- | 233KV, 1 x 2000EVA, 22 1600 KEVA, 13 125300 EVA, 1 x 50 kVA
Statsons
Grenerators I X E0KVA, 1> 400 VA, 1 X 250 kVA
Elevators a0 ks
Systems HVAC, pumps & motors, hghtning protection
Safety & Secanty Fure-tighting, CCTV, secunty lighting
Renewnble Energy Solar power system
Commmicatson PABX, computer networking
Waste Treatment A-Type Medical Waste Treatment Plant, STP
Orthers Stage hehuing & sound system, consultancy scrvices

39.5 Cost Estimate and Financial Summary
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Table 3-10 Cost Espumate and Finaneml Sunumary

Item Amaount
Schedule of Rates Applied PWI Schedule of Rates (Revased) 2022
Total Civil Construction Cost - BIYT 107,145.76 lakh
Beverme Expenditure (DPP)  BDT 0.00 lakh
Capital Expenditure (DPP) BIX¥T 10707326 takh (inchuding procurement plan)

396 o Human Resource

The project will require a skilled and unskilled workboree for both the construction phase and
opcrational phase!

Construction Phase:
«  Project Dwrectar (Full-time)
»  Sub-Project Director
= Crvil, Electrcal, and Mechanical Engineers
» Skilled construchon workers {masonry, carpentry, phumbing, electneal work)
» Unshifled laborers for excavotion, transport, and peneral site work
»  Secunty personnel for site protection
» Health and satety officers
Crperational Phase:
«  Doctors (specalists and general physicans)
»  Murses (regnstered and tramee)
« Laboratoor techiecians
+  Pharmacists
«  Admunstratree statt (accountant, HR, registrar, clerks)
« Mantenance stafh (electncan, plumber, carpenter, dovers)
«  Housckeeping and cleanmg statf
»  Secunty personnel
= IT staff for hospital manapement systems
+ Academic saff for Medical College and Nursing College

3497 Materals
The construction and operation of the project will require the followang matenals:
Construction Materials:
» Cement, steel, bricks, sand, gravel
« Stroctural and fimshme materials for hospital and college baldings
»  Plombang and samtary frtmngs
«  Electncal winng, panels, and fixtuzes
» Roofing and Hocnng nratenals
»  Glass and alummom for windows and partstions
Medical and Academic Equipment:
+  Medical and surgieal equipment tor vanous specialties
«  Dumagnoste equpment (X-ray, CT scan, ultrasound, lab analyzers)
«  Hospital bamuture (beds, stretchers, chais, desks)
«  Nuorsing and academic teaching materials
» Laboratory mstrements tor teaching and research
Other Materialks:
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»  Stetionery and office supplies
+ IT and communscation equpment
«  Vehoeles for patient tiansport, sd meustrative purposes, and emerpency services

«  Waste management equipment (bio-medical waste bins, autoclaves)

398 WATER REQUIREMENT CALCULATION
{Couniraction Plase & Opemton Phass)
L. Basis of Water Demand Estimation
Water demiand has been estimated based on:
» Bangladesh Mational Building Code (BNBC)
+  WHO norms for hospitals
»  DoE EIA Guidelines (1997)
» Comparable government medical college hospitals in Bangladesh
The caleulabon considers:
+  Hosputal beds
»  Ddedical college and nursing college students
«  Acadenuc and admanstrative staff
»  Residentaal fuctlines (hostels, dormitories, staff housing)
»  Ancillary services (laundry, katchen, cleamng, landscaping, ficefighting reserve]
2, Warer Requirement Durng Construction Phase
2.1 Sources of Water
»  Groundwater (tube wells) / anthonzed water supply
«  Water tankers [if requiced)
2.2 Components of Water Use
«  Coustruchon activifies (Conng, fusmg, dust suppression)
« Domeztc use by construction worsers
= Equipment wushing
2.3 Construction Workforce
«  Average worktorce: 3 persons/ day

«  Warer demand voin 45 litres/ person/day (Iped)
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2.4 Construction Phase Water Demand Caleularion

Purpose Qluantity Rate Water Demand
(m*/day)
Constrochon works (coomg, muximg, dust — Lo 30,0
control) 511
Daomestue nse fworkess ) 300 45 lped 135
persons

Equpment & site clearnng = Lamp 3.3

SHIEN
Total Construction Phase Demand 50.0 m*fday

399 WATER REQUIREMENT CALCULATION (Hospital Operation Phase —
Detailed Hecaleulation)

1. Basiz of Revised Caleulation
The revised hospiral warer demand has been caleolsred consedenng:
« G0 hospital beds
» lattendant per bed
« 1000 outdoor (OPD) patients /day
«  Laundry load including bed sheets & pillows
«  Auwroclave and pathology water use
«  Daoctor & nurse apron/ gown washing

«  DabBE WHO, CPHEED, and BNBC standard water-uze norms

3910 Proposal For ETP+HSTP (Wastewater Treamment Plant)

CLIENT NAME: Rangamat Medical College Hospstal & Numsing College.
ADDRESS: Rangamat Sadar, Rangamaty, Bangladesh.
TREATMENT TYPE: [ETP+STP

CAPACITY: 30.0m3/ he. or 72000 m3/day

MEDICAL WASTEWATER AND GREY WATER GENERATION CALCULATION

Hospital Process Wa}mttr Generation
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5. Source of Wastewater Quantity / Basis Water Consumption
Mo, (Liters /day)
L Operation Facihties 3 pperations fday ® 100 3,000
L
2 Autoctanng (Stenlzation] Estimated 100
3 Bed Sheet Washing G0 pos/ day (240 kg = 80 19,200
: . Likg) .
4 Pillow Cover Washing 600 pos/day (60 ke % B0 4 B0O0
L/kg
5 Doctors’ & Murses” Apron 210 pes/day (323 kg = B0 4,200
Washing L/ kg
f Dualysis Ut 20 persons fday = 200 L 4000
7 Pathologmcal Laboratogy Estmated 1,060
B Floor Washing & Cleaning Estimated 2 000
Total Hoapital Proceas 39,200
Wastewater
Sewage Wastewater Generation
51 Category Population Water Use Wastewater
Na., _ {L..I"Eapita,.l'ﬂ:il}r]_ {Littrnfdi_t}'}
L Non-residentsal  Staff, | 1,450 40 RLRLLE
| Doctors & Nurses
2 Resudental Statt, | 1,200 135 162,00
Dioctors & MNurses
3 Patents-& Anendants | 600 + &0 = 135 162 (k]
1,200
4 Outdoor Panents [ 00 4 401,000
3 Resudenual Medical & | 500 + 400 = 135 121,20
Mursing Students 900
Total | Sewage Wastewater 543,500
Total Wastewater Generanon and Design Capacity
Dieacription _ Q‘llﬂ.l‘ﬂ_:ii_.‘_',"
Hospatal Process Wastewater 39,200 L/ day
Sevrape Wastewater 543,500 L /day
Total Wastewater Generation 582,700 L./ day
Additional Freeboacd (20f4) 116,540 L/day
Final Design Flow 099,240 L./ day
Equivalent Houdy Flow 2 1351TFH

Operating Hours

Less Contamunated E ffluent
Proposed 8TP L]'i,:ﬁign {::&pafzi:&

Less Contaminated effluent is (%%
Operated continuously for 24 hours a day
The final design envisaged is 30,000 Lt/ hr

2q hu:aufs,-'du::'

(1%

J0.000 LPH
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ECR -2023 Standard:

T
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e THats s
o | () ) (3)

a9 EwpE (Temp) Fsls cxfGoms L2

21 | Tea¥E {pH) - ey

a1 | FafE, ac” orEtors i w7, .

{TE30. ot 20°C

_B1 | Fref¥ (COD) o suE

21| anfvs =B= 1y (SS) . . 3ea
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TR

PARAMETER (GURANTEEID)

SL. Pazameter Lo Valoe

1. | BOD Ppm 30

% | COD PP 125
3, | MNitrate ppm 50

4. | Phosphate PP 13

3, | B8 PRI LY
f, | Temperature Diegree Celsius 30

7. | Fecal Coliform PR 1000
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EROCESS CHART

Septic Tank

v

Indet Pit ‘

'

| Collection Tank |

v

MEBR. Tank

}
A
v |

|  Dusinfection Taak ,
‘ Filter Press

Filteg Feed Sump == + et

Multiprade Filter i
& —_

Carbon Filter |

y

UF |

:

Treated Water Tank

.

Re-Use To Toilet

flusking. Gardensmg,
Landscaping.

fi. Wastewater Management Strategy
+  Enbwe wastewater will be treated theowgh:
o Sewage Treatment Plant (STH)

o Effluent Treatment Plant (ETP) tor hospatal e Huent
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»  Treated water reuse:
o Todet fhashing
o Gademng
o Rosd washing
o HVAC make-up water

« Mo untreated discharge to Kaptai Lake or surface water bodies

7. Conclusion

Based om pevsed parameters, the total operational water requirement of the 600-hed
Rangamati Medical College Hospital is approximately T00 m?*/day.

G, Wastewarter Management Strategy
» Entire wastewater will be teeated through:
o Sewage Treatment Plam (STF)
o Effluent Treatment Plant (ETP) for hosparal effluent
o Treated water regse:
o Todet thishing
o Gardening
o Road waslung
o HVAC make-ip water

«  Nountreated dischamge to Kaptai Lake or suttace water bodies

T, Conclusion

Based on revised parameters, the total operational water requirement of the 600-bed
Rangamati Medical College Hospital is approximately 7200 m*/ day.

With adequate ETP + 3TP capacity, water reuse, and conservanon measures, the project will
operate 0 an environmentally svstainable and DOE-compliant manner without canang
adverse impacts on local water resousces

3911 Pollution Potential of the Project

The project mvolves actomtes that are clissified mnder the Red Category (Schedule-1, Serial
Mo, 69 as per the environmental classibicanon of mdustoal projects i Bangladesh. The sigrofieant
sources of pollution associated wnth this project nchide:
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3.9.12 Warter Pollution
Construction Phase:
»  Rusoff canving suspended solids, soll, ol, gease, and construetion debms,

«  Possble contamination of pearby ponds, lakes, or dronage channels of not comectly
managed.

Operational Phase:

«  Genemanon of wastewater trom hosptal wards, lnbomtones, operabon theaters, kitchens,
lanindmes, and woilers.

o Rusk of contamummantien from ontreated sewage or labovatoryr effluents.

»  Poennal impact on nearby surface wazer bodies, inchulng Kapia Lake, 1f wastewater 1s
not treated correctly,

Pollution Potental: Modemate without treatment; low with proper wastewater management
VS LS,

342.13 Boil Pollution
Construction Phase:

» Spillage of fuel, lnbocants, paints, and chemicals,

+  Dusposal of constroction waste and excavated matenals.
Operational Phase:

+  Improper disposal of solid waste or bromedscal waste.

s Leakage from fuel storage areas o waste atotage tacihnes,

Pollution Potential: Low to moderate and site-speefuc:

3914 Biomedical Waste Pollution
Operational Phaze (Major Concern):
» Intectious waste (bandages, sweabs, blood-stamed matenals;
«  Patholomeal waste (haman nssues, organs)
«  Sharps (needles, sponges, blades)
= Pharmaceatical and chemical waste
»  Laboratooy reagents and disinfectants
If ot properdy segregated, treated, and disposed of, momedical waste can canse:

s 5ol and water confamination
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»  Spoead of infectious diseases
»  Public health risks

Pollution Potential: High if unrnanaged; low with proper liomedical waste management.

3915 Bolid Waste Pollution

Construction Phase:
+ Construchon debns (bocks, concrete, wood, metal scoaps).
»  Packsping matenals and excavated sou.

Operational Phage:
«  General mumepal waste from patents, staff, and vintors,
« Katchen waste from hospital cafeternss,
«  Offiee waste from acadenue and admunistrative boldmgs,

Pollution Potential: Moderate wathout seprepation: low wath proper solid waste manapement.

3.9.16 Hazardous and Chemical Pollution
Dperational Phase:

» Laboratorr chemicals and reagents.

»  Dhsanfectants and sterilizing agents.

»  Pharmacentseals and expered medicines.

»  Radwlogical matenals (if diapnostc imagang facilities are present).
Impraper handhng may canse;

+ Soil and water contamunaion

+  Health nsks 1o s1aff and the surrounding communiry

Pollution Potential: Moderate but manageable wath standard protocols.

3.9.17 Lighr Pollurion

Operational Phase:
»  Use of lugh-mtensity hghting for hospiral bualdigs, emergency seas, and campus secuany.
s« May cavse muld distuebanee to nearby residential areas and wildhfe if vnregulated.

Pollution Potential: Lo

34908 Traffic-Related Pollution

RMCHNC/ELA/GETTS/ 2025 !



Environmental Impact Assessment (EIA) of
Rangamati Medical College & Hospital and Nursing College

Construction Phase:

+  Increaded movement of trcks and heavy velucles cansing dust, nmse, and congestron.
Operational Phase:

»  Ineressed teaffic due o patients, statf, stodents, and emergeney vehaeles.

«  Assocated air and notse pollubon slong access roads.

Pollution Potential: AModerste but localized.

20019 Conelision

While the projeet has moderare 1o hugh pollution potental, especially from water and an pollurants,
adeguate mitigation measures, ncluding o lugh-capacity ETP+5TF, cleaner fuel use, enmssion
contrel svstems, and waste management protocols, have been incorporated o minrmeze
environmental impact and ensore compliance with repulatory standards,

.10 ROADS

Roads should be desygned to transport all the vehicles likely to be used dunng constrochon and
the project's Lite. Roads and pavements must be under the National Building Code of Practice or
equivalent.

3.11 GENERATOR BUILDING

The dimensions of all buddings must be such that they provide a genesous space for the safe
wnstallation and proper operation and mamntenance of the project. In partcular, o generows space
st be promded immediately m front, behund, and nexr to all the floor elements. The design of
all eottages must puarantee that the nose, vibranon, and temperatire levels arve wathan the allowed
b,

312 OPERATION PHASE

3.12.1.1 Trathe

The entrance to the project has been designed to tacihiate easy exit trom the Rangaman Sadar and
Rangamati-Dhaka highways and to prevent trathc congeston at the entrance.

3.12.1.2 Water demand

The toral estirmated water demand by the project dunng opetanion will be approximately 100
m’' b, This will be soureed from ther own Deep Tube Well and will reuse the treated wastewater,

3122 WATER POLLUTION POTENTIAL AND MITIGATION MEASURES
{With Implementation of Zero Liguid Discharge = Z1L1 Program)

The proposed 6i-bed Medical College Hospital Project s categorized as Red Category nnder
the Department of Envuomment (DoE), Bangladesh, due 1o s potential to generate medical
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WastewWarcr, SCWagme, laboratory effluent, and chemical residucs.
However, the Project Authority has commirted to implementing a comprehensive Zero
Liquid Discharge (ZLD) Program, ensunng that noe untreated or partially  teeated
wastewnter is discharged into surrounding water bodics, drains, or the adjacent lake.

2, Patential Sources of Warer Pollution

21 Construction Phase Warer Pollution Sources

Source Pollution Characreristics
Constroction natf Suspended solwds, nrbedity
Equpment washing Ol & grease

Temporary labor camps | Domestuc sewage
Conerete & mortar wash | High pH, solds

Fuel storape arcas Hyvdrocarbon contamunaton

2.2 Operation Phase Water Pollution Sources

Source Pollutants
Hospatal sewage BOD, COD, notrients, pathogens
Medical wastewater Blood, pharmaceaticals, disintectants

Laboratones & pathology Chermucals, reagrents, heavy metals (trace]

Laundry wastewater Deetergents, surfactants

Autoclave & 55D High temperatare, chemecal residues
botchen wastewater Chl S grease

Stormywater Tunott Suspended solids

3 Water Pollution Impact Without Mitigation (Risk Scenario)
If untreated, hospital effluent coald resolt in:
»  Contemnaton of surface water bodies and nearby lake
+  Degradation of aguatic ecosystems
«  Increased BOD, COD, and pathogen load

»  Potential health nsk to sumounding commmunites
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MNon-complance with ECR 1997 discharge standards

4. Zero Liguid Discharge (ZL1Y) Program — Commitment of Project Authority

The Project Authority will implement a full-scale Z1IY Program, ensunng:

“Mo wastewater generated from the hospital will be discharged outside the project
boundary.™

Key Features of the ZLD Program:

*

Y wastewater collection
ETP + STP integration
Advanced tertiary treatment
Maximum water reuse

Zero discharge to lake, drain, or environment

5. Proposed Wastewater Treatment & ZLD System

5.1 Treatment Infrastrocture

Facility Purpose

Efflnent Treatment Plant (ETT}  Medical & laboratory wastewater

Sewage Treatment Plant (5T  Domeshoc & samtary wastewaber

Equabzatson tanks Flow & load stabilization
[Dvsinfection wnst Pathogen control

Sludge management system Sate disposal

Treared warer storage Reuse svstem

5.2 Treatment Process Flow (Z1L.1))

2

Source segregation
Pre-treatment (screening, oil & grease trap)
Primary treatment

Biological treatment (MBR/MBEBR/SBR)

Tertiary treatment (filtration + disinfection)
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fi. Treared water reuse

1. Zero discharpe

&, Treated Water Reuse under ZLI) Program
Reuse Area Percentage
Toilet flushing Major portion
Gardening & landscaping  Seasonal
Road washing Regular
HVAC cooling make-up | As requered
Firefighting reserve Emergency

Mo rreated or untreated wastewater will be released into the lake or nearby surface warer
hodies.

7. Water Pollution Mitigation Measures
7.1 Construction Phase Mitgation Mcasures
Potential Impact Mitigation Measure
St raneff Temporary drams & sedunent waps

Ol & grease contamination  Designated maintenance zones

Camp sewage Temporary scptic tanks
Concrete wash Contmmlled wash sreas
Fuel leakape Bunded fuel storage

7.2 Operation Phase Mitigation Measures (ZL1D-Based)

Impact Source Mitigation Measure

Medical wastewater Dedicated ETP

Domestic sewage STP with temiary treatment
Laboratory etfluent MNeutralization & chemical treatment
Laundry effluent Biologsral + tertiary treatment
Pathopens L'V Chlonnaton

Excess shidge Anthonzed disposal
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Stormwater eontamnanan - Separate dranage

& Protection of Adjacent Lake and Warer Bodies

To protect the lake and surrounding water envionment:;
«  No outfall or discharge point connected o the lake
* Peripheral drainage system around the campus
»  Green buffer zone between lake and project area
«  Rainwater harvesting system
«  Continuous water quality monitoring

9, Monitoring & Compliance

Parameter Frequency

Influent & cffluent quality . Monthby

BCD, COD, TSS As per DoE
Pathogens Quarverly
Shadge qoality Bi-anmally
Rease water qualitr . Regular

All teeated etthuent will comply with:
«  ECR 2023 standards

+  WHO hospital wastewater guidelines

10, Residual Impact Assessment
Aspect Residual Impaet
Surtace water quality MNeghgible
Lake ecosvstem No adverse wmpact
Groundwater Protected
Begulatory comphance  Fully compliant
With the wnplementanon of & comprehensive Zero Liguid Discharge (ZLID) Program, the

proposed  hospitl  project will not  cause  any  significant  water  pollution.
All wastewater will be treated, reused, and managed within the project boundary, ensuring
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full compliance with DoE regulations and protection of the lake and the surrounding warter
envirmnment

3123 Noise

As vessels are constiueted oo many levels, falling objects are 4 hazard, Tn adchnon, personnel can
be stck by falling or moving objects during fabrication, resulting in falures of fixtores and
L'Dl“'t'r‘ﬂ.ﬂ.ff gﬂ.ﬂtﬂiﬂﬁ-.

Confined spaces
Many areas on a vessel are designated as confined spaces, which can lead to vapor buildop.

Poor management of matemals, waste, and dischagges from producton presents a potennal nsk of
soil contammation. Acadental discharges from ETP may also contamunate groundwater i areas
where soils beneath the site are permeable.

Contarmenation conld apse from detersorating dronage networks.
Oniher Potental Environmental, Health and Safery Risks/Liabilary [ssues
Machinery

All equpment should have satety guanhng, and workers should be issued with appropnate
persanal protective equpment to protect against nnavoidable sharp tems and edges, Particular
attention should be paid to metal-catting equipment.

Oecupational Dermatiris
This can oceur due tocontact with antoxidants, chromates, and solvents.

Ter protect workers and sumroundmgs fiom nose pollanon, the suthonn changes m the workplace
that reduce or ehrmnate worker sxposure to nose hazards, such as:

= (Opemts norsy machines dunng shefis when fewer people are exposed;

= By applyng the job otaten policy;

= Lanut the amount of trme a person spends near a noise hazard;

*  Provide quet areas where workers can gaun rebef from nose hazards;

* Restiet how close a worker can pet to a nose hazard. Therefore, controlling nose hazasd
exposure by maintaring o distance from the noise hazard w often an effective, simple, and
mespensive admunustratove control

=  Provide workers with PPE

3.13 PROTECTION ACROSS THE LAKE (LAKE PROTECTION
MEASURES)

The proposed Medical College Hospital project 15 located near a natural lake system. Consdenng
the ecologeal, hydrological, and socio-emnmonmental mportance of the lake, comprehensive
protection measures have been incorporated into the project planning, desipn, constructson, and
operation phases to ensure no adverse impocts on lake water gquality, aguatic ecology, or the
surrounding environment.
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L. Protection Measures During Construction Phase

|4

Mo Direct Discharge Policy
o Noontreated wastewater, constructon runoff, or hoaud waste shall be discharged
mto the ke under any circumstances.
o  Temporary dramnage channels will be constructed to divert stomwater away from
the lake,
Sediment and Erosion Control
o Sl traps, sedumentation pats, and temporary retention ponds will be mstalled to
prevent soil erosion and sedunent-laden mnoft from entering the lake.
o Excavated =01l wall be stockpilad away trom the lake edge and covered during the
FAIY Seasoi.
Buffer Zone Maintenance
o A preen buffer zone will be mamntained between the constraction area and the lake
boundary.
o No construction actvity, matenal storage, or velacle parking will be allowed withm
the butfer zone.
Fuel and Chemical Management
o Fuel, lubnconts, paints, and chemicals will be stoned in secored, impermeable areas
with secondary contanment.
o Retuehng snd mamtenance of machinery wall be stoctly probubited near the lake.
Waste Management
o Construchon waste will be collected, :-:gn:g-attﬂ, aryd dispn‘:u:d ot at approved
disposal sites.
o Mo solid waste domping will be permitted near or into the lake.
Moise and Vibration Conerol
o Construchen achvities will be restncted to davtime hours to mummze disturbance
to aquatic faung and nearhy commumites,

2, Protection Measures During the Operation Phase

*

3,

Installation of ETP and STP

oA combined Efffuent Treatment Plant (ETP) and Sewage Treatment Plant
(STP) will be installed o wear all hospital wastewater and domesnc sewage,

o Zero dircot discharge to the lake will be ensured.
Treated Water Reuse
o Treated effluent trom the STP/ETP will be reused for:
0 Toaler fushiog
0 Gardenng and kndscapng
0 Road and pavement washing
o This will sspnificandy reduce wastewater discharpe and freshwater extmction,

Medical Waste Management

RMCHNC/ELA/GETTS/ 2025 “



Environmental Impact Assessment (EIA) of
Rangamati Medical College & Hospital and Nursing College

o All infectons, hazardons, and pathological wastes will be seprepated at source.

o Medical waste will be weated and disposed of through authenzed facilities as per
Medical Waste Management Riddes, 2008,

o Nomedical waste will be allowed 1o reach the lake or 13 catchment azea,
4. Seormwater Drainage System

o A separite stoomwrater doamage system will be developed to prevent contaminated
mnoff from reaching the lake.

o Dranape outfalle wll inelde o teaps and ailr chambers.
Green Belt and Lake Buoffer Zone

o

o MNanve ee specwes and vegeranon will be planred along the lke-facmg boundary.
o The green belt wall act as a phvsical and ecologecal barner apainst pollution.
6. Emcrgency Spill Response

oo Anemergency response planwill be mplemented for seesdental spulls of chemueals,
fuel, or medical waste.

o Sl kits wall be nantamed on-sie at coteal locations.
3, Monitoring and Compliance
I. Warer Quality Monitoring

o Regular monitonmg of lake water quality upstream and downstream of the project
ares will be conducted.
o Parameters will melude pH, DO, BOD, COD, TSS, nutnents, and mucrobiclogical
mihcators,
2. Regulatory Compliance

o Al activities wall comply with:

0 Envuoomental Comervanon Act, 1905
Envirenmental Conservanon Rules, 2023
Aur Pollubon Control Rules, 2022
Sound Pollmon Control Rules, 2025
DOE cleasaoce conditions
Medical Waste Management Rules, 2008, e

= R e R e R e Y e |

3. Reporting

o Envwonmental montonng results wall be documented and submutted to the
Diepartmient of Enviconment as required.

4, Owerall Environmental Safeguard Statement

With the implementation of the above lake protection measores, the project will not degrade lake
water guality, aguatic habitats, or the ecological balance, The proposed mubgatoen and
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management measuees ensure long-term environmental sustainabiiry while supporting essental
healtheare and educanonal sernces.

314 ALTERNATIVE ANALYSIS

There 15 no scope for considening altermnatives.

3.15 UTILITIES

All the utilitics and matedals used in this pimect are descnbed in detad in the progect’s DPP
(fapproved), including price estimates. Mo alternative proposals were considered. The selected site
5 optinel 1n terms of locstion, accessibibty, and environmental smtahility.

3.06 SWOT ANALYSIS

Strengths

*  Strong govermment pohoy support

*  Support and social acceprance from local residents and stakeholders

* Land scquisition completed and handed over to the Project Divecton

* No displacement of people required

=  Nonsk of waterloggng due to proxumity to Kapta Lake

= Good road connectvity with Rangsman town and the surrounding vpazikis

=  Project site located adjacent to Rangamat town and District Hospital (approsimately 0.25
ke

=  Ongoing academic activibies

= Proxmmty 1o pobee and melitary establshmens

Weaknesses

= Inadequate water supply faclines

*  Limuted usable land due to helly terrain sorrounded by lakes and water bodies

= Nurrow access road 1o the proposed canpus

= Shortage of basse soience and para-chmeal faculty members

*  Dustant locanon of lagh-capaeity power rransoussion lines requured for heavy equapment
*  Dufficnlt mobilay for eldedy and sick peaples due to hully teroaan

*  Restnenons on hugh-tise bbdings due to lindshde and earthouake nisks

Dpportunities

*  High demand for medieal edueanon

* High demand for specabized healtheare services

= Potential to develop as an attractive health tounsm destination

* lncreased educational oppormanities for the local population, especially women

= Expansion of technical snd professional educaton opportumznes

= Socio-cuftural development through the concentration of educated professionals
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* Plaoned urban development and economic activities due to proximity to the city
*  Improved market access for ag;rjlzullurﬂ products Erevm surrounding areas

= Opportunity for power connectivity once transmisswen lines are extended nearhy

Threats

= COngomg contlicts among armed ethrec pnlitll:al groups

= Rizk of abducthion of construeton workers and theft of congtruetion maternals

*  Potential msk of landshdes

*  Possible adverse impacts on environmental and cultural balancs

*  LUnplined vibamzanon and construenon sround Kaptan Lake and sdpcent areas

*  Rask of éenvironmental pollation, meliding contamnanon of Kapta Lake due to improper
medical waste management

3.17 TECHNICAL, TECHNOLOGICAL, AND ENGINEERING ANALYSIS

The proposed site for the Rangamari Medical College and Hospital i locared 10 Mouza No.
102, Rangapani, under Rangamat Sadar Upazila. The site 1s smated approomatiely 2.6 km
southwest of Rangamati wwn. Once the bodge uoder construenen over Kaptai Lake 15
completed, the distance ta the Distnct Hospatal will be ooly 0.25 km, unproving road connectivity
with Ramgaman town, other upazilas, and neighbonng distocts. This will enable the local
populabion to access healthoare services easily.

The population of thes area 15 rapidly increasing, and the agriculture and tourism sectors are
growing i econemuc and grographic sigmbcance, In this context, access to healthcare seoaces
becomes a pononty, There s cumently no private medical college or tertiary hospital 10 ths
|.1.i.|l:|.' regon. The establishment of the Rangamats Medical CDLL'.gl: amd Hn:-pital, along with the
Mursing College, will help reduce pressure on the healtheare system in Clhuttagong and Dihaka,
while producing doctors, mrses, and other health professionals. This will akso create employment
opportunities for the local papulaton.

The wotal land areaof the proposcd site 15 2595 acres, iru:ll.]dmg 1.78 acres of wetlands, prima ril}'
fallow hilly land. Detaled informaton of the site 15 shown in Table 1.

Table 1: Detailed Description of the Proposed Site

Parameter Details

Mouza 102 Rangapam

Upazila R.‘.'-II'I.EH matl Sadar

Total Ares 2595 acres

Land Type Fallowy I'u[h. land and =ome plain land

Lacanon Sonthwest ::-I'Rang&malri Creneral Hospital, near town

Land Acgusiion / Resettlerment  None reqaured

Wetlands Total 7.78 acqes {ponds and small lakes)
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Mosgue Nowe

Temple Nong

Archaeclogeal Sites None

Gravevard / Crematoram None

Land Acqusition Status 'tu-rnpl:tcd and handed ever to the Project Director
Land Value Bazar Rate: BD'T 227 000 per it

Total Cost of Land Acquisition As per the valuaton

348 TECHNICAL DESIGN AND PROJECT ACTIVITIES

Project Activities:
+  Cavil anfrastructone construcaon
«  BEqupment procurement
»  Fummitire procurement
»  Vehecle acqusinan
»  Recnutment of personnel
Technical Diesign:
= Dretailed design attached in Annexure-D

«  Cpnl works tor academice and hospatal bulddings shonld use low-noise, low-emission,
encrgy-efficient equipment and environmentally-friendly technologies.

«  Wherever possible, renewable energy (e.g, solar panels) should be installed in the
medical college.

Land Acquisition:
» Total area requured for construction: 25.15 acres

External Electrical and Mechamoal Works;

« A dedicated 33711 KV power line must be constructed from the national grid to ensure
urnntermupted electreny for the medical college hospiral,

# A4S km tranamission line will be required.

« For backap, two diesel generators (600 KV A and 320 kVA) will be mstalled 1o mamtam
i conhmions power sapply.

=  Contnuvous electocty = cntical for advanced elinical and diapnostic equipment.

Water Supply:
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+  Daily demand: 1000 KLD

s« Warer supply will be ensored throngh municipal water tankers and deep mbe wells
withun the campus.

Sanitation and Waste Management
= A propedy designed sewage disposal system 1= essental.
s The hosprtal mnst lave 105 own waste management plant,
Housckeeping and Laundry Facilities:
+ The housekeeping department requres 5§ staff.
= Laundry unit will inchrde two 50 kg capacity washing machincs and one dryer.
Fire Safety:
«  Fire alarm and hydrant systems wall be installed in both hospital and college babdings.

»  Drerect connection o firefighting systems s required for emerpency response.

319 OUTPUT PLANNING, COST ESTIMATES, AND ENVIRONMENTAL
& DISASTER RISK ANALYSIS

Curput Planning

+ Ethcrent use of land;

«  Provision of pimary and specialized healtheare services i o 600-bed medical
college hospital;

«  Delivery of medical education through a distngieshed medical college;

+  Provision of nursing educartion through g nursing college building and 2 nursing
hostel:

+  Constrocton of accommodartion buildings for male and female students and staff:

»  Total employment on-site will be approximately 3641 people.

Cost Estimates

«  During Implementation: Estinated cost BDXT 1,293.213 crore,

«  Posr-lmplementation: After complenon, the project will be transferred to the
revenue budget. No post-implementabion cost estimates have been propared,

3.20 ENVIRONMENTAL SUSTAINABILITY, CLIMATE RESILIENCE,
R BIDASLER-FRE AT AL YRS

3.20.1 Environmental and Climate Risk Analysis

{2} Environmental Hazards and Climate Change Risks

5. Landslide Risk: High due to rantall of 3,031 mm, exceeding the nsnonal annual

average of 20N .
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6. Potential Impact on Environmental Balance: Constnicnon mayv atfect local ecolopy
arvd beodiversity,

7. Seiamic Lone: Medmm-nsk earthguale-prone area.

8. Impact on Aquatic Habitats: Rivers, canals, wetlandsz, and floodplans host doverse
aguate: oo and foane, supportng lveliboods, foed, and économc benefits for local
commumnities, Key species mclude: Catla, Bacha, Puntius, Punti, Bais, Mola, Chela,
Tengra, Magur, Air, Batas, and Kajd. Wares pollutien 15 g potential envirenmental
COCer.

(k) Risk Mitigation Measures

5, Landslide Risk: Construct retamung walls slong pond and lake edges; plant trees and
grass: implement emergency prepacedness and relocanon plans.
., Environmental Balance: Reduce impact by preserving trees and water bodies; conduct
aftorestaton.
Seismic Area: Use earthgualie-resistant construction technigues.
8. Agquatc Habitat Protection: Preserve water bodiess dunng constrachon; avoad
encroachment.
{c) Environmental Impact Asscssment (E1A)

The EIA analysis indscates that the proposed project 15 environmentally friendly. If proper
management 5 [ollowed, it will not cause long-term damage to the  surrounding
EOVIFONIENT.

Envirnnmental Management Measures Include:
»  Proper operabon and mamtenance
+ Environmental Management System (EMS]
« Staffing for the envronmental monapement and monitonng ccll
«  Regular envirenmental momtonng and eporming

{d) Compensation, Rehabilitation, and Resettlement
«  Oualy four howseholds exsst on the proposed site. Local suthonues confirmed that the
land iz fallow mainky, so resettlement is minimal.
«  Compensation has been pad to landowners as per government-determined rates.
(See Annexure—[)

F3.20.2 Dhisaster Resilience Assessment
= Construction Phase Impacts:
o Excavaton may mgger landslides and generate dust.
o Nearhy vepetation and Kaprae Lake water may be affected.
o Temporary reduction i water quabity may occur due to excavation and the use of
fuel and lobocants,
«  Mitigation:

o Impacts are temporary and site-specific.

o Can be contralled with proper mitgation measures and monitoring systems
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CHAPTER 4 BASELINE ENVIRONMENT

4.1 BASELINE ENVIRONMENTAL CONDITION AND ITS
RELEVANCE TO THE PROJECT

Baseline Environmental Condition

The proposed project sate 15 located in Rangaman Sadar Upazils, Rangamati Distact, at
22°39'05.0"N and 92909'56.1"E, wathun the Chattogram Hill Tracts (CHT) region of
Bangladesh. Thes region s chamectenzed by hilly terrain, complex geomorphology, rich
biodiversity, high rainfall, and significant surface water bodics, notably Kaprai Lake.

The basehne environmental condmon refers to the existing physical, biological, and socio-
economic environment of the project area before any project-induced intervention. It
meludes ambrent ar quabty, nouse levels, surtace and groundwater quality, seul charactenstcs, land-
use patterns, hyvdrology, ecology, climate, and socio-economic setting withun the project
inflaence aren.

In Ranpamat Sadar, the envromment 15 particnbarcly sensitive and dynamie doe o
s Steep slopes and fragle lull sods prone to ernsion and landslides;
»  High annual camntall (sgnifiesntly above the nsponal average);

«  Prommuty to Kaptai Lake, which tunctions as a cotical squatic ecosystem, transportation
coute, and livelibood sounce;

+ Presence of mixed forest cover, scattered water bodies, and indigenous
communities with strong socio-ciltural ties to natural resources.

Meed for Bascline Study for This Project

The establishment of a Medieal College Hospital and Nursing College s 3 large-scale, long-
term institutional development mvolving extensme land modification, constmcton activities,
increased populaton influx, and continuous operahional actrnities, In such an eomronmentally
sensiive bull tact regron, 9 detwled baselne stidy s essentml for the following reasons;

1. Environmental Sensitivity of the Location: Rangaman’s lully topography, eoupled with
mtense monsoon winfall, mereases the nsk of landslides, soil erosion, sediment runofl,
and slope instability. Understanding baseline =soil stability, drainage pattems, and slope
conditions is critecal to designing sate and sustasinable infrastracture.

&

Protection of Surface and Groundwater Resources: The proxanity of the ste to Kaptai
Lake and local ponds necessiates o elear understanding of exisung water guahiy and
hpdrologesl connectvity to prevent contamination from constriction runoll, sewage
discharpe, and biomedical waste duning operation.

3. Biodiversity and Ecosystem Preservation: The area supports terrestoal and aguatae
ecosvstems that are vulnerable to habitat dismedbance, nose, light, and water pollutson.
Baseline ecolomeal data allow wentiication of sengmve recepiors and formulanon of
rolagration stratepnes,
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4. Public Health and Environmental Carrying Capacityt As o healthcare facifity, the

project will generate wastewater, biomedical waste, chemical waste, and traffic
emisgions. Baseline environmental conditions serve as reference pomts to evahiate fonre
changes and ensure that pollnton loads remain wathin acceptable homts,

Regulatory and Planning Requirements: Bascline data are 3 fundamental requiremeni
nnder Department of Environment (DoE) guidelines, Enviconmental Tmpact
Assessment [EIA) sepulations, and mternational development standards:: Ther enable
wformed decimion-making, inpact prediction, and complance momtonng,

Long-Term Environmental Monitwodng and Management: Establslung baselne
condibons allows for eomparative assessment dunng constracbon and opeeational

phases, helping to distmgmish  project-related 1mpacts from  patural emironmental
vanahdity.

In summany, the baseline environmental condition study provedes the scientific foundaton for
wlenniying ecologcal impacts, plannmg mutiganon, and ensanng the sustamabihiy of the propoesed

[roject

Ohjectives of the Baseline Study

The primary objectree of the environmental boseline study 15 1o establish o comprehensive,
accurate, and site-specific ecological profile of the project aren before project implementation.
The specific obyectives are outhned below:

To Document Existing Environmental Conditions: To systemancally assess and
document the current status of:

Air quality and ambient noise levels
Surtace water and groundwater quality
8ol charactensties and land stabiliey
Chmate and meteorolomeal conditions
o Bcolomeal resources (flora, fauna, agquatee halatats)
o Land use and buman settlement patterns
To ldentify Environmentally Sensitive Receptors: To identfy natoral and human
receptors such as water bodies, forest parches, residential areas, indigenous
communities, and ecological hotspots that mar be affecred by project acovimes.

Q-2 g a

To provide a Reference Benchmark for Impact Assessment: To estabhsh guanticanve
and gualitative baschne data aganst which potential environmental impacts dumng
construction and operation can be predicted, assessed, and momitored,

To Support Design Optimization and Risk Reduction: To inform engimecnng and
architectural design by integranng envirommental construmis sach a5 slope stability,
drainage patterns, flood risk, and ecological sensitivity, thereby  redicg
ervironmental and disaster risks,

To Facilitate Environmental Management Planning: To puide the prepamtion of
effectve Environmental Management Plans (EMP), including polinbon control, waste
manggement, slope protection, and buodiversity conservanon messuses.
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6. To Ensure Regulatory Compliance and Stakcholder Confidence: To meet nanonal
environmental clearance. requirements and enhance transparency and acceptance among
replators, local communities, and other stakeholders.

To Enable Long-Term Environmental Sustainability: To snpport sustanable
development of the healtheare faclity by ensunng that eovironmental guality,

pubilc

health, and ecological mtegrity are mamntaned throughout the project Lfe oyele.

4.2 STUDY AREA

RANGAMATI MEDICAL COLLEGE AND HOSPITAL AND NURSING COLLEGE

will be located at Ranamati Sadar, Rangaman.

Buaseline study records are required for environmental settings agamst which potential impacts

from the project’s construction and operational phases can be compared. In the present study, the
difterent ecobomeal components were examuned 10 set the basehne,

| 5. No. Point Date | Day | Night |
' L‘-ll 22°39'3, 4{I""'~. 92° §'30 43"F lZ,"lJ 125 [46.6 | 200 |
(i 229392 0N, D 10P2BO"E 127117 M25 ; 556 | 250
03 1'?“39'1 37N, 0P 10F625°E | 12/11/2025 | 606 | 287
(it '39'6.24"N, 927 957 47"E | 13/11/2025 [ 506 | 21.5
|05 2X390.82"N, 022 05241°E | 12/11/2025 [ 436 [ 200 |
[0 2 ﬂ'"t}ﬂ"h 029 9'54 4" |" '| 1 /2025 el | 180
K 30 3597, 92011352 E 11/2025 | 625 | 155
I 2230'8. 38" N, 92°10°4.08"E |3,-' 1172025 | 59.0 | 20.0

The aoise test 1-.-[.m|1 is attached br:n:w.

H.s-‘mﬁ:‘m't;ll_- Medieal 'I.'::l:lﬁk—_!?le ol 1'{|:-$'|_‘:-i1'-;?|| aried Mg SIE f:q}|J|;'|___r-e TEQUITE WATEr 10 he collected from the
gro el forall Prpses, The grl_:-ll.lll_['..l.':lrt‘l level 15 at a moderaie |j.¢;|_:l|,|| i:E:'q';_lr_':l_Hil'. halowr 5.0 1) anid
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18 recharped primanly by ramifall nfiltretion. According to the Banpladesh Water Development
Board, the proundwater level of Dhaka 1s about 35.5 m. The grovadwater zomng map 15 shown m
Fignre 26,

Groundwater 15 the source of water for domestic nse m thus area. Water from underground sources
15 assumed to be avalable because the area remamns underwater tor most of the year, and a canal
passes by the site. That means the recharge capacity of the groundwater kevel appears adeguate,

4.3 WATER TEST REPORT OF THE SITE

4.3.1 Background and Sampling Overview

Surfuace water goality assessment was conducted to establish the baseline condition of the lake
water near the proposed Ranpamat Medical Collepe & Hospital and Mursing College project sate.
The loke = environmentally and socio-economucally significant, serving g8 o major freshwater
body tor fishenes, navigabon, and ecological balance in the Rangamati regon,

Water samples were tested by TUV SUD Bangladesh (Pvt.) Ltd.; an internationally recognuzed
laboratory, ensunng analytical cehability and credibibity for ETA submission

Two types of samples were analyzed:
+  Bample-A: Flowang warer

+  Bample-B: Detenmon (relanvely stagnant) water

432 Parameter-wise Interpretation (EIA Perspective)

pH Value
»  Ohzepved pH valoes (6.6-6.7) indicate slightly acidic to near-neutral conditions.
»  These vahies fall wathin the acceptable range for inland surface waters and are surable
for:
o Aguate life
o  Domestc nse after treatment
o Recreational and ecological funcoons
EIA implicationt The lake water shows no signs of chemical stress or contamination from
aciche or alkaline sources at basehine condition.

Total Suspended Solids (T55)
o TS5 valoes age:
o 10 mg/L (flowmg water)
o 13 mg/L [detention warer)
These values are very low, mdicating:
s Clear water
»  Aimmal sediment load
« Absence of sigmificant crosion or upsteeam disturbance at the tme of samplng
EIA implication: Lo TS5 confirms that the lake comrently expenences limited sedimentation
pressure, which s enfical for aguatic habatat hiealth, Any merease i TS5 durng constmiction
woitld therefore be easily detectable and atmbumable, stengrhernng the momtonng framework.
Chemical Oxygen Demand (COD)
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»  COD values are below detection limic (<5 mg /L) for both samples.
Interprerarion:
« Indicates very low levels of chemically oxidizable organie and inorganic pollutants
«  Retlects absence ol industnal or chemucal waste inputs
EIA implication: The lake water is chemically clean, making it envionmentally sensitive to any
future discharpe. This strenpthens the aeed for strict wastewater control dunng  project
implementat:on,

Biochemical Oxygen Dernand (BODs)

»  BODs values are <5 mg/L for both samples.
Interpreration:

«  lpdhcates low biodegradable organie pollution

«  Suggests ronomal sevwage or ormane Wasie contamnation
EIA implication: The water body sapports good dissolved oxygen condinons, which are essennal
for fish and aquatic orgamsms. Amy uniteated hospital or domestc effluent discharge could
sigmificantly alter this baseline, highlighting the importance of effectree ETP/STF operation,

Tatal Coliform

«  Not detected i either sampie,
Interpretation:

= Absence of fecal contamination

= lndicates pood sanitary qualsty at the tme of samplinp
EIA implication: The lake 13 microbiologically safe m baselne conditon, This 5 partecalarky
unportant for o healthcare-related project, as hospatal wastewater carnes @ lugh nsk of micrelnal
contammation 1f not propedy weated

4.3.3 Comparative Analysis: Flow Water vs. Detention Water

» Shghtly lugher TS5 1n detenton water (13 mg/L) compared to Howmg water (10 mg/L) 1=
expected and namral, as stapnant zones allow Limited sediment sexthng,

«  Nodeteroration m orgame or pucrobeal parameters 13 observed m detention water.

Conclusion:
Hydraulic conditions mifluence sediment behavior shghtly, but overall water quality remains
consistently good across both sample types,

43.4 Baseline Environmental Status of the Lake

Based on the analytical resalrs:
»  The lake water can be clagsafied as clean o very ¢lean
= The water body shows:
o Low tarbadity
o MNeghgible orgame pollotion
o No microbiological contaminanon
BD_T{W)_253_(42307_Global Envire, ..
Thus stablshes o high-gquality baseline, whach 15 cnteal for mpact prediction.
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4.3.5 EIA Impact Significance and Sensitivity

4.3.5.1 Environpmental Sensimvaty
Because baseline water qualiny 18 good:

+  The lake 15 susceptible to pollution
s  Even small increases n;

o T33

o BOD

o Pathogens

coitld canse measurable degradation
4.3.5.2 Project Implementation Impheations

The followang potential impacts must be carefully managed:
»  Construchon-phase nonoff cacovng sediments
» Accdental discharpe of wastewater
«  lmproper handhng of constnichion matenals
Hesidual Impact Assessment
With proper implementation of:
=  Sediment control measares
« ETP/STP for hospital and domestic wastewnter
»  Aero divect discharge into the lake
The residual impact on lake water quality is expected to remain negligible.
ElA-Focused Conclusion

The laboratory analvais of lake water near the project site indicates excellent baseline water
quality, charactenzed by low suspended solsds, negligible orgamc pollunon, and absence of
mucrobial contamnation. Ths confirms that the receiving water body is environmentally sensitive
ard of hagh ecologmeal value. While the proposed progect may affect surface water qualiey decmg
CONSOMIIon and DPeraRio, adherence 1o stret environmental T AR Cnl e S UIes will ensure
the lakes water qualty remans protected, From an EIA perspective, the basehine condiion
supports the project's ccological accepiability, provided that all recommended mitigation and
momteong measures ate cffectvely implemented.
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Figure 4-1 Topography map of Rangamat Sadar, Rangamat distnct
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4.4 AIR QUALITY & METEOROLOGY (Refercace Ambieat Awr Chuality
Bangladesh Clean Aar amd Sustarmable Environment Projeet Department Of
Environment Muustry Of Environment, Forest And Climate Change Government
O The People®s Republic OF Bangladesh, Seprember Z018)

441 Meteorology

4.4.1.1 Wind soses
Moathly wind roses of Chittagong [Rangamatsy (Figure 41) differ shghtly from those of Dhaka, especially for
Oetober and for the wanter seasen, Northem and northeasterm wads preval in Octaber and throughour the

winter season (November-lanuary) m Clottagong (Rangimat), However, the wet seasonal wind resembles
that 1n Dhaka — blows trom the south and southeast directions,

Sind Iina T T T
[

Freguency of counis by wind dimction (%)

Figure 4-2 Monthly wind roses generated from wind data from 2013 to 217 at Chittagong
station

4.4.1.2 Temperature and Relative Homedety

Fagqure 42 shows the trends in temperature and relamre humidsty at the Chatagong (Rangama ) station. The weather
m Chittageng (Rangamati] is a hrtle-comfortable due to s prosimaty tothe sea,
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Fizure 4-3 Treads in weekly temperatore (o) and elatmee homadity (%) in Chittagong

4.4.2  Crtena Air Pollutanes: Porticalote Matter

Scasonal changes also miluence the trend m PM concentrabons in Clettagong [Rangamat); a lugh
pollution kevel prevads m the dry season. In contrast, m the wet season, levels are complant with
mational stindards. However, the intensity of PAM pollution theoughout the year in Chittapong
(Ranpamat) i, to some extent, lower than that in and aroond Dhaka oy, Januany tops the st of
hugh PMI1 0 concentrations, followed by February and December, while for PM2.3 concentrations,
Tanuary 15 followed by December and Febroary (Figure 44} The oty of Chittagong (Rangamat) is
situated by the Bay ot Bengal and sea salt 1s expected to have a good share in P10 concentrabon
in the city. The land-

Seq breeze motion and relanvely worm winter may plav o pood role in the charscrenstics of
atmosphene polhmon m Chittagong [Rangamate).

BPruenal and weekday vananons of PAl concentratons m Chittagong (Rangamat) (Feeare 430 differ
little trom those i Dhaka and sts viciety, The morming peak in PA2.5 concentranon at %00 am
15 not particulardy pronounced in Chuttagong (Rangamat), and the pollution level during the dry
sexson lessens on Foday, the first official hobday, unlilke in and around Dhaka oty The dinrnal
vanations {Figure 45) also reveal that contnbutions of coarse size particles (PAI0 - PM2.5) 1o PAL
onttda thar of fine parteles from the afternoon ull 900 pmy dunng the diy seasan, and from noon
to mudnght dunng the wet season. At mght, hine Pnartﬂrs are found to remun at a ]'ugh proportion
{Fugare 45}, The percentiles and mean values of the daly PAl concentrations bor each vear are
shown in the Table

7. Anmaal dasly PM concentrations are caloulated when a munimyem of 80% hoorly data are present
g day, meanmg that only those davs suath o oo 19 nwmbers of hourdy data are consdered
for the stahstcs. The cotenon of sething a high threshold value tor caleulating the daily average
forces many days o be

excloded from the determination of veadly statistscal parameters in Table 7, which consequently
lowers overall data aumbers in some vears, The teend m PAL coneentration (Fipare 43) 15 aliso
shiown, with davs shaded to indicate 8F% vahd houdy data. Annoal daly PM10 and PM2.5
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concentrations m Chattapong (Rangamat) are found to be neary 120 pg m-3 and 80 pp m-3,
respectively, which are about 25% and 13% lower than those in Dhaka caty,

Table 4-10verview of deily PAM concentrations m Chittapong (Ranpamati) in recent yeass;
daily eoncentrations are determmead when o mmmuom of 80%% valid houcly data 15 avalable 1in
that dav

5
M3 45 B7 150 Pt 123 24 Fi 11k 171 ik
M4 ne ne i oe ne el Kl 25 175 b1
J0ES ne e e e ne ne ne nc ™ e
Hyih 45 B2 162 254 1oy 21 35 I 175 a7
HHT  nc ne i< e ne ne ne ne ne [

Adeast sl eLi2rad far insdaquels Seed famlurs

H -
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E =t} i
E
' |
Ll 1]
i
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Jure 13 Bl TH el Ao 1d daru T8 bk FE e Tl el BN S TP Sde T S BE
', Canc by 5 Cane

Fapure 4-4 Treads in daly PM concentrabon (data threshold B0 wn Chattagoeng. The red and
prev honzontal hnes are standacds for PMIO and PM2.5 respectvely in Bangladesh
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Fipure 4.5 Box-whisker plots of PAl concentrancas in different months an Chirtagong
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Figure 4-6 YVanations of PM concentration in different times of dav and in other davs of the
week in both dey and wet seasens m Cluttagong

Polar plots of PA,, and PA., concentrations in different seasons {Fugures 4-6) show very hugh PM concentrations
in the winterime, observed during colm weather, indseating local polluion ematted near the ground. The sowrces
could be dost, cookung, velucles, and/or open bunung. Hesh pollution in the dey sesson a2 also expenenced from

the nocth and west,
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4421 Gazeowns Pollutants

The levels of gaseons pollutants, imespective of the season, 10 Chittagong (Rangamat) are weell withan the
respectrve Lt vahies (Fipares 47 and 48), except on some days m the dry season when NOw and 0
CofceniratOn: e vEry close 1o-the '|;|-e;'|_'r|"|i1.\i.|1{-r brmurs. The seasapal treads -.’:-I:E,‘:min;'\-c:u'.f- -I":nlhlmr.ﬂ. ape, s

usial, up dunng the dry season snd down dunng the wet season,

Dinmal vamations of N0y, MOy, and NO concentrations {Figure 452, mset; at the Chuttapong (Ranpamats) site differ
spmbicantly from those m the Dhaka staoon (Figeee 26a), MO, concentratons at all umes of day exceed NO
concentrztions at this residential site in Chittagong (Rangamat), presumably becavse it is located away from
vehicular emissions and trom any majer industnes with hagh thermal activity.
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Rangaman  Sadar  (229390'05.0"N  92°00°56,1"E)  reflects. o hll-distact  envuonment m
which seasonal changes signibicantly nfheence pollutant concentranons and dispersion,

442 Aar Quality Parameters

* Particulate Matter (PM2.5 & PM10): PA2.5 15 the pnmary pollutant ot concern,

o Current Levels (Dec 2025): Recent readings indicate "Unhealthy” or "Pooc®
levels, with AT wvalees rangng from 107 w0 12 and PM25 concentrations
arocnd 35,1 pg/m?.

o National Standard: The 24-hour natonal hout 15 65 pg/m® tor PM2.5 and 150
g/ m* tor PAILL

«  Gaseous Pollotants (30x & MOx): Generally remain wathin natwonal hmats.

o 502: Low baseline, frequently recorded near L.57 ppr/m?* (Standard: 80 pp/m?* per
24h).

o NO2: Sumlady low, ypeally around 145403 pg/m? (Standard: 80 pg/m® per
24h).

+44  Mercorolopy & Pollutant Dispersion
Meteorological factors dectate the "wash out” and "scavengmg” of pollatanrs.
»  Wind Speed & Direction (Wind Rose):
o Wmnds are repeeally bght (spprox. 1-5 knots o1 5-10 mphj and vanable,

o Seasonal Pattern: Wmter winds often come from  the north/northwest,
potentally bnnging transboundary polluton, while summer/ monsoon winds are
often from the south.
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+  Temperature & Humidity:

o Temperature: Dec H125 Inghs reach ZR.5°C with lows near 14°C. In warmer
months, temperatares peak near 34°C.

o Huomidity: High humudity and manfall donng the monsoon (hme—Sept) dusneally
reduce PM levels through wet deposibion,

= Significance: Lowers wend speeds and low humidity i the div season [(Mov-Feb) lead to
poor dispersion and lupher pollutant accumulation at pround level.

445  Summary of Baseline (2025)

Parameter Recorded YValae {(Approsx.) MNational Standard (24h)
PM2.5 33.1 = 500 pg i/ m* 63 ug/m*

PMID 13.96 pg o 150 g/ m*

S0 157 pg/m? 80 pg/m*

NO2 145 — 405 pg/m* B0 pg/m*

Wind Speed 1-5 knots {Light) MSA

446  Metecorological Paramerers (Dec 2025)

Meteorology in Ranpamati is charactenzed by sts bally terrain, which ereates mecrochmates affecting
how pallivtants dusperse.

»  Temperature: Ranges trom a lugh of 28.5°C 1o a low of 14°C,

»  Humidity: The area transitions from hot/homid summers (May—Sept] 1o drer, cooler
winters [Dec—Feb).

»  Wind Speed & Dircction:
o Winds are tvprcally ight and variable (69 kph).

o Wind Rose Significance: Durng winter, bght north /fnorthwesterly winds preval,
leading to "stagnaton”™ where pollutants are trapped near the surface rather than
dispersing upward or ontward.

3, Graphical Representation Concepts
Buased on 2025 trends, ¢ baseline assessment would visuabze the following:

+  AQI Trend: A "U-shaped” corve where vulues are lugh (Unhealthy) from November to
February and low (Good) dunng the Monsoon (June—August) doe to wet scavengng.

=  Pollutant Dispersion: A direct correlation berween wind speed and PA2.3 kevels; as wind
speed drops m wanter, PM2.5 concentrations spake.

Aunthoritative References:

«  Government Datar Bapgladesh Depuunent of Eovoonment (DoBE) Au Ouabity
Reponts (Provides dady CAMS-based ACHT).
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» Mereorological Data: Banglodesh Meteorological Drepartment (BAIDY] (For real-timie
remperatare, wind, and runtall chares):
+ Global Monitoring: Wondergronnd  Rongaman  Health  Profile and AcenWeather

Rangamat: AQI tor real-time 2025 sensor data.

4.5 TOPOGRAPHY, SOIL;, AND GEOLOGY

451 Topography

Puddling of clay sods tor nee transplantig cavses a loss of soil structure and vertical shnnkage
cracks that are hypothesized to hamper sunflower root growth in the {ollowing dey season To
alleviate sodl constrames for sunflower root growth and yeld, we examined the effects of thoee
levels of mulch and tero iesgation regimes in the diy season on a clay-textured sml in the coastal
zone of Bangladesh, These treatments were no-mulch, pce strasw mleh st 5 tha—1 and 101 ba—1,
mrigation apphed o the. field capaaity (1) and g warer supply double that of the 11 treatment (12).
The nce straw mulch sigmbicanty mereased soll warer content by 9% and decressed sanl
penctration fesistance by 28-77% and crack volue by 84-91% at A 0-30 cm sod depth relative
to the no-mulch treatment. The better oot development with the nce steaw mulch wincreased
sunflower yeld by 23%. No benefit or further reduction in soil penetration resstance or veld
mnprovement was ohtaned from incressig the muleh level from '3 1o 10 tha—1 or the voleme of
rrigaton water, Tt s concluded thar amehoranng soil constramis by muleh appheaton led ro berter
root growth in the upper root zone and the increased vield in the day sod.

4.5.2  Bail Characteristics: Analysis of Soil Investigarion Report

Borebhole Mo BH-113

Project: Rangaman Medical College & Hospatal aod Nising College
Loeation: Rangaman Sadar, Rangamat

Client: Executve Engnieer, PWD, Rangamats Dension

Ground Level (RL): 106,07 m

Taotal Boring Depth: 17.00m

1. Subsurface Stratfication

Based on the bore log, the subsurface prafile at the project site 33 predominantly sandy, with
meeeasmg density with depth. No clavey ot soft cohesive layers were encountered within the
mvestigated depth.

L1 Laver-wise Soil Description

Depth Range  Soil Description Relative Density  5P'T N-Value
(m}
0.00 — 1.50 Brown, loose, poody graded medim o Loose NET

fine sand

L. 50 — G Brown, poorly maded mediom to fme  Loose to medinm N =511

samd depse
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.00 — 9.00 Brown, medim dense poorly graded  Medinm dense N = 14-21
i to fine sand

90 — 1244 Brown sand Dénse Mo=3 M
CITh
[2.00 - 1700 Beown, very dense, poorly praded Very dense M o=50 [ 23
e inm to fine sand 30 em
bh-113

2, Interpretation of SPT Resuls
2.1 Standard Penctration Teat (ST
«  SPT Mevalies show a clear increasing trend with depth, wdicibng progressive
densificapon.
«  Retusal (N = 501 15 encountered from approgunately 90 m depth onward, suggesting
very dense sand strata.
2.2 Engineering lmplications
» Loose sand near the surface (=3 m) may be suscephible o
o Settlement
o Erosion duonng heavy rmnfall
s Dense to very dense sand below —6.0 m provides excellent bearing support for
foundations,

3. Boil Characteristics and Engineering Behavior
31 Soil Type
»  The soil is poorly praded sand (8P) as per Unified Soil Classification System (LTSCS).
s Absence of clav mdwcates:
o Good domape
o Low plsneiry
o Low compressibaity
3.2 Bearing Capacity
« Aedinm dense to very dense sand layers (N = 21-50) indscate;
o High allowable bearing capacity
o Sutability for shallow foundations, subpect to design depth and load
«  Lowsr lavers ave adequare for mult-storied hospital and institutional buildings.
3.3 Sertlement Characteristics
= Settlemnent sk s mamly hinited 1o the upper loose sand layer.
»  With propes:
o Compaction
o Foundation embedment
o Ratt &r pule option if requared
total and differennal settlements are expected to be within permissible limits.
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Figure 4-7 Sod Texture of Bangladesh

4.6 LAND USE OF THE STUDY AREA

Groundwater and Infileration Behavior
Although groundwater level 5 not explicitly recorded, the continuous sandy profile indicates:
+  High permeahility
+  Rapid isfiltration dunng saingall
+  Low potental for prolonged waterdoggng
Environmental implications:
»  Reduoced nsk of stagnant surface wates
+ Lower ikebhood of slope satumtion {important in ally terram)
»  However, tapd tunoff genermnon duning mitense ranfall events 15 possible
Implementation implication:
«  Effective sicface dramage 15 essennal 1o prevent:
o Erosion of loose surface soil
o Sedment transport mto natueal deams
4. Soil Srability and Slope Comsiderations (No Slope Cutting Scenario)
The project r::pl:uth states that no slope cutting will occur.
Grven this condibon!
»  The sol profile supports natmral slope stabilicy
»  Nowesk clay lavers exist thar conld trigger rotationgl landslides
s Dense sand Im.e:« act s g stable foundation mass
Bezidual environmental rizlo

RMCHNC/ELA/GETTS/ 2025 m



Environmental Impact Assessment (EIA) of
Rangamati Medical College & Hospital and Nursing College

» Linuted w surface erosion only, not strocmal slope falure
Thus sigruficantly reduces:

+ Landshde risk

s Large-scale promorpholegeal distarbance

» Long-term sod instability impacts

5. Consrruction-Phase Environmental Sensitvity
Key Sail-Related Risks Durng Constroction

Buased on the soil report, the primary ETA-relevant nsks are:

1. Burface erosiom of loose sand

2 Sediment-laden runoff during monsoon

3. Dust generation during dry weather
These impacts are:

«  Shorr-tetm

+ Locahzed

«  Reversibie
5.2 Why These Rizsks Are Manageahle

»  Dense sand lavers prevent deep mstabaliy

«  Noslope cntting avouds exposnre af deep sonl tuces

»  Soil conditions allow rapd recovery threugh compaction and revegeration

6, Integration with EIA Mitigation Strategy
The soal mvestipation duectly mnforms the tollowing EIA commatments:

«  Linutng earthworks to essentil sreas only

s lmmedare stalulmotion of exposed ol

«  Preservanton of namral ground contours

»  Strong emphasis on deamage and renoff contral
.Bf.'tﬂ.lﬁ{' d.'ll: ﬁﬂ'.ll ltE’E‘].t. 15 struegtu I‘ﬂ-].l}' EEI!'.I'IPG pent, EEIl'L[ﬂLIB]Cni'HJ. J'.I.'I.Itl.g'ﬂ.l']ﬂ!l can locas on HH]’EHH
protection rather than heavy engineering, which algns with sustnable development
prnciples.

7+ Residual Impact Assessment (Soil Environment)
After moplementanion of standard rutigation measires:

= Residual sol erosion nisk: Low

«  Resdual mstababty nsh: Negligible

«  Long-term soil impact; Neutral to positive
The project will not resakt m:

= Permanent soil degradation

«  Loss of soll productivity beyond the footpom

«  Regional geomorphological alteration

8. ElA-Focused Conclusion

The sl investignnion at Borehole BH-113 demonsteates that the progect site = undedan by
predominantly sandy soil with increasing density at depth, providing & stable and
envimmnmentally manageable foundation condition, Wiale the loose swtface sand laver 15
sensitive o erosion, the absence of slope cutbing and the presence of dense subsorface strata
sgrficandy reduce environmental nsks, With proper implementation of sol protecton and
drainage measures, sol-related wmpacts donng both construchon and operation phases wre
expected o remam minor, localized, and fully manageable, contiming the envirommental
acceptability of the project from a soil and geotechnical perspective
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4.7 PHYSICAL PROPERTIES OF 50ILS

Physical properties describe the soil index charvacteristics that imfluence their behavior
under natural and engineered conditions,

47.1  Key Physical Properties

Property Diescription Environmental Significance
Grran size distnbuton Proporbon of sand, alt, and  Controls erosion and permeshahiry
clay
Narmral menstie  Water content in senl [nfliences strength and
content COMpaction _
Bulk density Mass per un volome Affects settlement and bearing
Porosity Void spaces i soil Controls infiltmtion and dramage
Permeabaiy Abiity 1o transrut water Inflnences ranoff and
roundsater

E1A velevimce:
Soils with high permeability and low cohesion (e.g., sands) are prone to erosion but drain
well, while fine-grained soils retain water and may cause stability issues.

4.8 EMNGINEERING PROPERTIES OF SOI1LS

Engineering properties govern how soil behaves under loads, excavation, and
environmental stresses,

4.8.1 Key Engineering Properties

Property Diescription Project Implementartion
Significance
Shear strength Resistance 1o shding falure. Deresmuines slope and fonndanon
safety
Compressibility Volume change under load Controls settlement
Bearing capacity Load-caroning ability Governs foundation design
Slodolng of tasyety Sicfoomatton behapias  |lofineecrs stoactis seaponss
Angle of internal fnction  Resistance due o partecle  Cotcal for sandy sods
[ interlock
Cohesion (¢} Inter-partcle bonding Important tor clivey seals

4.9 CLIMATE AND AVERAGE WEATHER YEAR-ROUND 1IN

4.9.1 Temperature and Precipitation

The "mean daily maxsmum” (sobd red hne) shows the maximum temperature of an average day
for every month for Rangamat Sadar, Rangamat. Likewsse, "mean daily mummum" {selid blue
line} shows the average munimnm temperamge. Hot days and cold nights {dashed red and blue
hres) showr the average of the hottest dav and coldest mght of each monath of the last 30 pears. For
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vacation plinnmg, vou can expect the mean tempemtures, and be prepared for hotter and colder
days: Wind speeds are not displayed per defanlt, but can be enabled at the bottom of the graph.

The preciptatnon chart 15 wseful to plan for seasonal effects such as monsoen chmate i Inda or
wet season m Africa. Monthly precipatations above 150mm are mostly wet, below 30mm mostly
dry. Wote: Sunulated precipitation amounts m tropeeal eegions and complex terram tend o be
lower than local measurements.

50 "C 200 mam
a0 *C s T Bt
C ’ 37" =
. e 150 mm
el N
L - i .
. " "'!\.,.._Ej, E 3L C SEE 31°C 30
C° 28" e T e 48 °C
-5 26 ' EAIE Gelie Bave Lo s
e e e ; , L) mm
21"
Fal
165" 7 y
1!‘:5,_."'/ L 4 *C
o = 50 mm
10 i e
0*C {0 min

damn Fel LT (=Tl felay lun Jail AT SEp [y Ty [

Precipitation = Mean daily maximum Hot days
— Mean dally minimum ~ - Cold nights

Figure 4-8 Temperature and Precipitation Curve
Bangladesh Metenrological Department, Chmate Division, Apargaon, Dhaka- 1207

Monthly sverage Dry-bulb Temperature in degree Celsius of Rangamat Sadar, Rangamat

Year | Jan. | Feb. | Mar. | Apr. | May | Jume | July Aug. | Sep. | Dt | Mov, | Des
Wil | 173 [ as | 263 45 | BT |23 (283 | M5 | 286 [ 287 | Ml 192
iz | 188 [ @18 | TS 25 | 3|1 | Al 293 | 23 |3 I35 | 234 | 184

2013 115 1.7 a7 54 8.8 Aol 5.3 28.9 29.1 7.2 135 PLEN
2014 175 21 2B.4 1.1 ang i) o4 22 9.1 7.9 38 1R9
2015 18.8 2.3 25.% 285 31 253.6 LE.2 3.2 29.3 28 248 pitE
2016 18,7 24.3 7.6 31 28.7 259.B 28.E 3.2 29.6 284 233 20,3

W17 | 188 | 225 2.8 29,4 0.6 29,9 288 | 294 294 Me | 238 205
018 | 18T | 33a 274 8.4 8.8 299 293 | &7 258 215 | M2 184
2019 [ 185 | @1y | 3B 253 ni 30,7 288 | 296 L] AE | 245 182

2020 18.3 0.6 26.3 28.5 29 4 29.7 29.B 2.4 28.7 28 24.5 194

2021 13,1 22 2B.2 3.5 30.2 289 253 23,3 28.5 8.7 4.1 20.3
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4.9.2 Rainfall

A wet day 15 one with at least 0,04 mches of bqud or hgmd-equvalent precipitation. The chance
of wet davs in Rangamat Sadar, Rangaman vanes very sigmbeantly thoowghont the vear.

The wetter season lasts 5.0 months, from May 9 to October 7, wath 2 greater than 34% chance of
a gven day being wet, The month with the most ‘wet days in Rangamat Sadar, Rangamat,
and Rangamat Sadar, Rangamat 1s July, with an sverage of 20,1 days with at least 0.04 mches of
precipitation.

The drer season lasts 7.0 months, from October 7 1o May % The month with the fewest wer days
i Rangaman Sadar, Rangamati, 15 January, wirh an average of 0.8 davs wich at least 0.04 inches of
prEcipltaion,

Among wet days, we distingmush between those that expenence ran alone, snow alone, or a mixture
of the two. The month with the most days of rm alone 1n Ranpamat Sader, Rangamate, s July,
with an average of 2011 days. Based on this categorization, the most common form of precipatatson
throughout the vear 15 run alone, with a peak probabbity of 66% an July 9.

The ramy penod of the vear lasts for 9.1 months, from March 4 to December 8, with a shdmng 31-
day ramkall of at least L5 mches. The month wath the most ram in Rangamat Sadar, Rangamat, 1s
Tuly, with an aversge rantall of 16.4 inches.

The ramless penod of the year lasts for 2.9 months, from December 6 to March 4. The month
with the least mem in Ranpemat Sadar, Ranpamats, i2 January, with an sverage ranfall of 0.2 wnches.

ram
A&mn 45 in
iR -~ R
25 in 25 i
Him 2in
15in 151in
in 18 in
Ein Jan B Klar 4 i

01 05in — B
Jan Feb Mar Apr Mz Jun Juil Aug Sep Ot Mow  Dec

i i o

Figure 4-9 Average Monthly Rainfall in Rangamati Sadar, Rangamaci

The average ramfall (solid bne) sceumulated over o shiding 31-day pencd centered on the day m
question, with 25th-75th end 10th-90th percentle bands.

Table 4-2 Average Monthly Ramtall m Rangamat Sedar, Ranpaman

Month | Jan Feb Mar Apr May Jun Jul Aug Sep Oca Nov Dee
Rainfall | 0.2" 04" | 08 22 63" 131" 164" 126" | 777 | 38" 12" D&

Yoar | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Spt. | Oct. | Nov. | Dec Annual
2011 | O 1 16 28 145 381 | 387 | B14 | 36T | 3 6 ] 1945
2012 | 66 18 1 52 63 255 391 | 254 | 374 | B9 B 2 1645
2013 | 1 ¥ 19 430 212 | 313 | 482 | 2B |26 | O ] 2064
2014 | @ 24 5 O 118 | 447 (394 | 258 | 205 |10 | O 0 1461
2015 | 41 35 28 107 | 128 B | 923 ) 353 | 293 | 83 3 ] 2317
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2016 | O ar 5 54 e i3 [ 413 | 646 | 14R [ E] LE] i 2223
2017 | O 2 59 o [0 |36 630 |33 (17 [ 32 |18 al 2286
2018 | O E] i bd |-G 266 (264 | 107 | 106 [ 35 4] 3 1073
2019 [ O 186 | 74 02 | 14 Alg | 335 3T0 | 283 | 18T | 175 15 1925
2020 | 30 2 10 179 | 243 350 | 223 | 265 | 17 |0 (] ] 1570
2021 | O | a 2 124 468 | 525 | 203 | 339|234 | 3 L 1967

4.9.3 H-|,:r|:|.iu:'li't;».r

Lower dew points feel drer, and hegher dew pomts feel more hamed. Unlike temperatoce, which
typically vanies significantly between night and dav, dew peoint tends to change more dhowly, so
while the temperatire may drop ot mpght, o muggy doy = tpically followed by a mugey might.
Rangamsah Sadaz, angamat expenences extromc seasonal vanation n the percerved humsdity. The
muggier penod of the year lasts for 8.8 menths, trom March 7 te December 1; dunng wlhich time
the comfort kevel 1s muggy, oppressave, or miserable at least 26% of the tme. The month with the
fewest mupgy davs in Rangamat: Sadar, rangamats 1s January, with 0.5 days that are mugpey or worse.

104)% 100%
ket 2
Bl a0
TO% dry T
LTI il
% i
A% 4
s 307

Jan Feb Mar Apr May Jun ol Aug Sep Gkt Mov  Dec

DRy EBcoMFORTAELEREEE- U DEEMU G oY ROPRRESSIVEBIRMISERARLE

Fignre 4-10 Humudity 1n Rangaman 5adar, Rangamat

Year | jan. | Feb. | Mar. | Apr. | May. | Jun. |Jul | Aug. | Sep. | Oct. | Now. | Dec. | Annual
2001 |76 |70 |70 72 |78 |84 |84 |88 |8 |7 [m1 |3 |m
2012 |80 |71 |73 |7 |78 |sa |90 |s0 |s0 |85 |81 |8 |m
2003 |83 |77 |70 |7 (82 |sa |0 |91 |8 |86 |75 |7 |81
2014 |B1 |72 |68 |es |74 |&3 |s6 |3 |84 |7 |75 |sm: |78
2005 |BO |74 |68 |76 |76 |83 |90 |8 |8 |81 |79 |84 |BO
2006 | ta |77 |4 A |77 |m |ar | |& |[m |0 [m |&@0
07 |77 |72 |4 7 |75 |@ |8 |8 |& |8 |7 s |80
2008 |78 |73 |71 |7 (79 |s |ee |s3 |83 |eo |77 |7 |78
209 |74 |72 |72 |7m (7 |8 |ms |84 |8 |85 |8 |8 |7
2020 (B0 |72 |66 |7 (7 |s3 |84 |8 |84 |82 |M |7 |7
2021 |78 |72 | |e (72 |84 |ms |85 |s |2 |73 |m |7
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4.9.4 Wind

The diggram for Rangaman Sadar, Ranpamat shows the days per month, donng which the wind
repches a4 certam Spe d, An mnteresnng -."-..||r||:l||' - the Tiberan Plitea, where the monsoon cregtes

steady strong winds trom December to Apnl, and calm wands trom June to October,

5 days
I8 oayN
30 dayn
LS days
{nli’ ]
N I I
Oy
o Fer  Mar A B Jen il Mg Sem Do Wow D
L) =1 5 L B3 ks L RS L]
& :za & =an >50 # =61 km/h
T ] L

Figure 4-11 Wind speed units can be changed in the preferences (top oght

The wnnd rose tor Ranmaman Sada, Rangarmsty, shows how many huoigs T vear the w il hlosars

from the mdicated direcnion, Example 5W: Wnd 15 blowmg from Souwth-West (5W) o North-East

(EY

The averape of mean houtdy wind speeds (dark gray line), with 25th to 75th and 10th to S0th

percentile bands.

Table 4-3 Averape Wind Specd 1o Rangamati Sadar, cangamati

Months Jan | Feb | Mar Apr |May [Jun [ Jul |Aug |Sep |Oct | Nov [Dec

Wind Speed (mph) (4.5 |45 (4 el= || 6.5 |66 |%T |44 |38 |35 |41

|

The predomunant average houdy wnd diceetson m Rangamat Sodar, rangaman vanes theonghont

the vear.

The wand 15 most often trom the west tor 1.2 months, trom February 16 to March 21, with a peak
percentage of 40% on March 3. The wand 15 most often from the south for 6.6 months, rom
Aareh 21 to October 10, with o peak percentapge of 91% on July 10 The wind 15 most often faom
the north for 4.2 menths, trom October 10 1o Febmary 16, with a peak percentage of 59% on

lammry L.

4.10 ECOLOGICAL BASELINE

4101 TIntroduction
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The ecolomeal baseline is the ecoloprcal valoe of a site before construction works are undentaken.
It can be compared to the ecological value of the site after construction works are complete to
determune where there have been changes. The survey of the ecolopical statis 1s the fust step of
the implementaton. This study has two mamm outputss In one hand 1 15 a baseline for the
momtonng of the ecologesl result of the project. In the other hund 1t provides data tor the
Environmental Impact Assessment (ELA)

The sumvey covers the whale target area from the Terrestre habatats to the water body, including
erthier the Hunganan or the Croatan ssde regoedhng to the fact that the habitats ave dended only
by the state border.

" 3 (L - LIk 4

PROTECTED AREAS OF BANGLADESH
i
|
.
i
|

- " L

o e,
[ - Lo -

Figure 4-12 Protected Areas of Bangladesh

4.11 ECOLOGICAL AND CONSERVATION DESIGNATIONS

4,111 Owerview

There are 19 protecied areas n Bangladesh, covenng 2,458 sg. km and represenung 1.68% of the
lind area (FD record as on July 2007}, The Forest Depariment has the mandate for the
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management of these protected arcas. The protected areas are declared in the countoy under the
“Banglodesh Wildlife (Preservation) (Amendment] Act, 1974, The protected arens are divaded
mte follownng categoses-

4.11.2 Mational Parlss

MNational Park 15 a relatively large area of scemue and natural beauty created for the preservation of
scenery, Hora, and fauna in a natural state to which access of the public for recreation and
educational and msearch purposes s allowed. There are 10 national parcks avadable in our country.

No MNational Parks are located near the project site.

4113 Wildlife Sanctuary

Wildhte Sanctuary 15 an arca closed to hunung, shooting or trapping of wild animals and
miantaned undisturbed for breeding of wildlife and vegetation, =oil and water 15 protected om
public interference, There are 8 wildlife sanctuaries present.

Mo Wildlife Sanctuary is located near the project site.

4114 Game Reserves

Grame Reserves are created for protecton of wildlite and increasing their number were captunng
of wild ammals 1= anlawiul There 15 only one game reserve present n our country named Teknaf
Crame Reserve, Cox® Bazar which area s 11,615 ha. and aotified oo 1983,

Mo Game Reserve is located near the project site.

4115 Ecologically Catical Area

An Ecolopeslly Cancal Area (ECA) 15 an environmental protection zone m Bangladesh, In 1995,
specific areas in Bangladesh could be deemed Ecologically Cnoeal Areas as 4 result of the
Environmental Conservation Act.

Buangladesh has a wide vanety of ecosystems that include over 300 nvers that creates nanne and
fresh water environments. There are a2 maltide of areas that have been considered ECAs. Cox's
Bazar 15 oo the border of Bangladesh and Myanmar in the southeast comer of Bangladesh. The
Tekraf Perunsula 15 80 kin of sandy beach and holds & vanety of species as one of the longest
beaches in the world. The Sonadia Islands are home to some of the last mangrove forests that
hiouse distinct species that can tolerate the hiph salinsty of the mangrove forests in thes area, The
Sundarbans also contain mangrove forests and was named an ECA because it continues to suffer
from over-explotanon and illegal viban development. St Marnn's Ishind 15 known for ms coral-
algal that overwhelms s rocky reefs. The island & 4 refoge for globally threatened manne species.
Finally, the Hakaluki Haor fonnd o greater Rangesmat Sadar, Rangamati 15 an ECA becanse it has
an extensive amount of wetland habitats that sapport a wide vanety of Life.

Gualshan-Bandhara Lake was declared an ECA in 2001, In September 2009, the foor rivers asound
the capital ety Dhaks—Buonganga River, Labandba connected 1o Bongsha River, Bongshar River
and Balu Biver—have been declared by the Depanment of Exvirenment as ECAs,

The project site does not locate in any Ecologically Critical Areca.
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4116 Eco Park

Eco Park 4 short form of Ecologeeal Park. Tt s explomed ag an apmsement park without hampenng
it mataal environment so that the io-dreersity remmns onaftected there. Generally, & particalar
area of a torest 15 demarcated and brought under intensive management for this purpose.
Sometmes forest areas having special natural features are selected as eco parks, Flora of the
concemed area gets preference for such consideraon. However, protection and preservation of
both Ao and fauna get top poonty. Beantr offered by the mature 5 opened to the wisitors.
Moreowver, ettorts to attract and entertauy the vesbors are also wsible in the Eco packs.

Eeo Parks not only a mere component of forestmanagement. It Bacibitates 1o empoy the beanry of
the jungles as well as to acquire firsthand knowledge on its ecology, paricularly the growth and
development of flora and fauma, Eco Park also helps to increase public awareness shout the
necessity of mamtaining bio-diversity. The Department of forcst has set up nine eco parks
throughout Bangladesh considering ther namgal beaury and specific feanares bke geographncal
leseatson.

The project site does not locate in any Eco Park Area.

4.12 TERRESTRIAL ECOLOGY

4121 Flora
n 2025, the flora of
Rangaman Sadar

(22739°05.0"N 92°09'36.1"E) 15 charactenzed by o mux of tropical evergeeen and semu-evergreen
hill forests, substantial homestead biodoversity, and the unique aquabe ecosystem of Kapta Lake.

1. Terrestrial and Aquatic Vegetation
»  Terrestrial Flora:

o MNatural Forests: Dominated by timber-welding and tood-source genera such
as Tecfera (Teak), Dpterosarpnyr (Ganan), and -Arsaenir (Jackfout).

o Homestead Areas: Surveys in Rangamat Sadar wdentify over 163 plant species,
mcluding tumber (8%, fonr (20%6), medicinal {12%), and omamental plants (34%).
Common domeste species mchude Mango (Mougifeg indiag), Areca nut, aod
Coconut

= Agquatic Flora:

o Kaptai Lake Ecosystem: The lake supports vanous agquatie macrophytes and
provides a habitat for freshwater fish and provwmns.

o Vascular Plants: Stodes of the nearby Rarnaful River wdennfy 128 wascular
:.pi:i:icz-, inl:lu:ding many Ptendophryies (terns) and Monocots,

2, Endangered Species (IUCN Red List 2025)
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As of late 2024-2025 Bangladesh has released its first comprehensive Plant Red List assessmpg
1,000 species.

L

Crtcally Endangered (CR): Five species adentified for poonty conservaton mclude
the Bulborox  orchid (Bafbspdyifve  rechwrghs), Small-bulb  orchid. Dwarf  date
palm, Chaulmoogra, and Bashpata.

Endangered (EM): Includes species ke Mmgifry spfiadics (Wild Mango) and Sawnanes
AT,

Vulnerable (VU): Many hull forest species, such as Colbona faprocanpa, are categornzed as
vilnershie dize ta babomat loss,

3, Biomass and Density Assessment

Vegetation Density (NDVI): Histoncal data indicates a dechne m peak NDVI vahies
from 0.72 to 047 n some remons, reflecting a rouphly 18=-24% decrease in vepetation
cover due to urhanization and land-nse change.

Biomass Status:

o HH_Ilf_F'!I'lll:'IIE pempanns o vital broomass  foel SOITCE, wath  homestead  foresrs
contrnbuting significantly to urban household energy and food secunty,

o Soil Erosion Link: High erosion nsks (34.1% of the area at severe nsk) directly
unpact beomass sostanabaity by degrading the sodl requuired [or dense vepetation
mowth,
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- -f:-‘
I i'r.lf' &l |

as o i . -

* ﬁqqugﬂ-ﬁ.llﬂ-\.'.':l i .:'.Iu"n'r.l:l:il,l‘.l."ﬂl_g Ter semse i .'.r.'.r.l'.'}.lr:-"l_;l'.:ra' n:!‘.'.l:u‘r;.'.f:'_"r' f.'.rr.l'ru.l_'g'r'.lr.uf I_,I'.i'i'u:-'.' ._rl.-'.\'.r.'::'u fi erdere fhes
fraithy popadaiion o wafre. Curvendly, Hywere plmrteare peesent ondy in sonre goecifac pigoes o the conmiry.

= The spearer are By buelbonoce, sovalf-bull orcted, dwarf date palm, chaviwesgrg mnd barbtets, which are
identefred ar erifteadly endangered in the datesf Pinwt Red Lt of Banglodesh.

o The Bangledesh Forest Departwent by token the inifiative fo fnerease the plants” naowiers by nelfivating
themr tn e Nafronal Betmel Garden and the Nationad Hevbarres gfor flafing Moo i soifabie
irlitir.

Among the Reptiles Slender coral snake I:CEJ]CI-]'.I'JU'E melanurus), Green pit viper (Tnmeresurs
pramuncus), Banded keast (Bungamis fasciatus), Rinp hzard (Varnus salvator are widely available.
The amphibian species found in this zone include Omate microhylid Microhyla omata), Bull frop

(Hoplobatrachus tpesinms] (Meshat et al.; 2003).

Si. Mo. | Local Name Status 5l Mo, | Local Mame Starus
4 Tezpata Common | 12 Nankel Common
2 Ampgas Common 13 Jambura F. Comimon
3 Kathal Common 14 Tetul F. Common
4 Supari Common | 15 Luklnks F. Comnmon
5 Lichu Common | 16 Jalpas Rare
0 khezon Common | 17 Tal Rare
7 Satm Common | 18 Fearmla Rare
B Kalagas Commod 1% Anarosh Rare
0 Lebu Codnimod
10 Bel Common
Peara C oo
11

Referenees for 2025 Data
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»  Plant Red Lisc: IUCKN Red List of Planes (2024 /2025) for specific species statms.

+ Biodiversity  Studies: Recent BesearchGate  publications {2025 on homestead
tnodiversity n Rangaman Sadar.

«  Govemment Reports: Banghidesh Forest Depamment (BFD) and the Department of
Environment (DoE).

= The Banpladesh Forest Department has been collaboratmg weth the Bangladesh MNatronal
Herbanum, National Botanical Garden and IUCN Bangladesh on this work.

« Citation: Raven, P., & Wackernapel, AL [2020). Mantmnmg hodversity will define our
long-term specess, Phint Diversaty, 42(4), 211-220. dow10.1016/.pld 2020.06.002

412.2 Fauna

In 2025, the faunal baseline for Rangamati Sadar (22°3905.0"N 92°09°56.1"E) 15 defined by its
position within the biologically diverse Chittagong Hill Tracts (CHT) and its proxmuty to the
expansive Fapto Lake ecosystem.

1. Faunal Inventory

The regen supports 3 high diversity of vertebeates, with species nchness typacally peaking duomg
the wanter months.

» Mammals: Common species mclude the Rhesas Macague (Maceo slefta), Barking Dieer
(Muntiacas maadfak), Wild Boar (Sar sonfir), and Small Indian Civet. Endanpered species like
the Asian Elephant and Western Hoolock Gibbon inhabit the deeper hilly tracts

nearhy,

+  Avifauna (Birds): Ower 300 bird species are recorded 1o the CHT regrons Domunant
cesident speaes include the Common Myna, Black Drongo, and vanous woodpeckers.
Kapta: Lake s o eotical habitat for waterfow] such as the Grey-headed Fish Eaple.

+  Reptiles & Insects:t The area 12 nch i snakes {eg., Bormeze Pvthon), hzards, and
freshowvater mutles, Insect diversity 18 vast, with ongomg efforts i 2025 to update red hses
for burtterflies and beetles,

2, Migratory Patterns and Breeding Grounds

»  Migratory Birds: Rangamat: serves as a vital stopover for trans-Himalavan migratorsy
birds dunng winter (November—Fehmuary). Species like the Lesser Whisthing Duck and
vanous sandpipers freguent the kike's banks,

« Carp Breeding Grounds: In May 2025, scientists from the Bangladesh Fisheries
Hesearch Institute (BFRI) discovered s sigmbicant new carp breeding ground 1o
Kapta: Lake (near Maladwep Pownt). Spawnimg success rates at this site were recorded
at W=95%, though sedimentation cemams o threat oo s depih,

3, Habirat Connectivity and Fragmentation
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» FPragmenrtation Status: Urban expansion and land-use changes in Rengamat: Sadar have
led 1o fragmented patches of forest. Thes limits wildhfe mobibty and incresses human-
wildhfe confliet, particulardy involving elephants.

+ Conservation Connectivity: As of late 2025, major tanshoundary projects {(such as

the Chittagong—Lushai Big Cat Project) arc focused on restonng ecological cormdors
between Bangladesh and India to facilitate the movement of large mamumals ke ugers and
leopards across these frapmented landscapes.

4. Conservation Significance (IUCN Red Lise 2025)
Updated assessments hughlghr seversl local species at nsk:

« Crtically Endangered: Chunese Pangolin, Asian Elephant (regronal populations). and
Western Hoolock Gibbon.

»  Vulnerable/MNear Threatened: Indian Roofed Tunle and Grey-headed Fish Eaple.
14 sites
»  lmpact of Habitat Fragmentation on the Diversity of Flora and Faona ..

Md Mozanur Rabenan ... Tt s revealed that both population size and species nehness deerease wath
increasmng habitat frapmentation. .

S5RN elibrary
«  Wildkte - Banglapedia

Wikdhte * Asmn elephant. * Deer (Sambar) = Wild cow, * Manlnd sevow. = Bear (Binparong) *
Caver = Mangoose, * Common ottér. *

Banglapedis

«  2408-8455 EXPLORING WILDLIFE DIVERSITY AT NOAKHALI
Specics Composition and Abundance: Over the study penod, a total of 131 wildlife species were

obhserved at the Moakhali Science an...

The big deer samber and the small barking deer Muntiacus mungak) are found o the forests of
Rangumab Sadar, rangaman. Elephants (Elephas masimus) are also seen in these torests, Tungde
cat [Fehs chavs) and bshing cat (Felis vivernna) are commen; the beavtitul clouded leopard
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(Panthera Pardis) and cats are also found. Wild boar (Sus Scrota), wild dog, jackals {Canis aurens],
fox (Vulpes benpalensss), weasels, honey badger (Arctonyx collans), hog badper, and scaly
anteaters are alao found. Rodents are represented by different specses of sqmirrel (Funambulos

pennant), tat (Rattus rathus),

81 | Species Loeal Status Sl | Species Local Starus
Mo Mame Mo Mame
1 Angla Common 16 Choroi Common
2 DhuraShap | Common 17 Davel Common
3 MatiaShap Commion 18 kak Cofmumion
i E Tiktika Common 19 Bagan: Coammon
i ‘= Elars Katia C oo 20 Ghughu C oo
[ 5 Diarashshap | Comemon 21 Shalik [ onnon
7 Gokhra F.Common 22 koolal Common
T boasaap F. Comimori 23 Baok Comnmon
9 GruShap Rare 24 .E Tuntum Common
10 Babur Comimon 25 | &8 Badur Comnrmon
11 * Idor Common 26 Chil C oo
12 1;. Shual Common 27 Machranga | F.Commaon
13 E‘ Chika oo 28 [ Tata F.Common
14 | = Bagdash Comiyon 29 Haludskln | F.Commaon
15 Khekshial . | F. Common S0 Karthokra | F.Common
Source: Field survey database; F=Farly 3 Pecha Rare
32 Shakun Rare
33 Tha Rare

4.153 SEISMICITY

Bangladesh, a densely populated country in South Asia, s located in the nocth-eastern part of the
Indiarn sub-contment at the head of the Bay of Bengal Tectomeally, Bungladesh bes m the
northeastern Indian Plate near the edge of the Indian carton and at the junctien of three tectome
plates — the Inchan Plate, the Eurassan Plate, and the Burmese mucroplate, These form two
boundanes where plates converpe— the India-Furasia plate boundary to the norcth, fornung the
Himalaya Arcc and the Indm-Burma plate boundary to the east, formung the Burma Agsc. The 130
ki long Madhupur fault, tending north-seuth, s, 15 sitnated berween the the Madhupur Traet
and the Tamors Hood plam, Assarm Rangaman Sadar, RBangaman tault, about 300km long,, trending
northeast-southwest, located 0 the southern Surma basing, and the Chittapong [Rangamatb)-
Avanmuar plate boundary fault, about BO0km long, mns parallel to the the Cluttapong (Rangamats)-

Myanmar coast.
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Based on earthquake epicenters and morpho-tectonee charactensties, Bangladezh 13 drerded into
thipee semsmme zones: 2ome-1. 2one 2 ancd zone-3 Mahle 4.1 '-:-__!- The northeastern Tolded Jf'g'_il..ln'-i af
]]-H::.gh‘:li;".‘-.l‘l are-the most acive ZOME, and I||¢_':.' |:I|='||:-|:|g o Zone 1. 2one-11 conssts of reeent 'Jsl]j‘.-lﬂl
Pleistocene blocks of the Bannd and Madhupur Tract and the western extension of the tolded
belt. Southwest Bangladesh 1= referred to as zone T, whech 15 a sersmucally quet zone. The Bask
coefficients of these three zones are 0,08, 0.05, and (L4, respectively,

Table 4-4 Sersmuc zones of Bangladesh

LZoning | Area Mercalli Scale

1 North and eastem regions of Bangladesh (Sesmucally most active)

:-I]. .i..-'.IJJII:'I.L, .ERCIIJJIL'LL .'_';-.is.-;dh'.lp-u:-'i:f:w;l:i, -fj];lillk:.l. f_:-:-.luul..L {-uahh:ﬂ: il[-ILI- .
western part of Chattogram Folded bt

111 Rangaman Sacar, Rangsman division, S-E Bangladesh (Sesmcally |
relarmely -:|u:|-r}

'-III'H.: Pr\ﬂjt.!i,:l ‘n'il| e Il:l::utl:d irr EHHE ” il E.El"lhi.l\.'l.ﬂl'\.u U= ﬂ:igutu J,EJ':I. ﬂi.-'l'lir_'h i$ Wl
H.EI-H-Inil.'.HH'!' mode rate-risk  zone. l'.'urfn;: SEIHEIC Or t‘:a:"ll:lq.'l.lakr.' |.|¢1'i|1i.'2|.|.iu;|1.. HFI'HJHIJ.
conditions (firm or soft) have not been considered in Bangladesh, Though the project is
loeated within Lone 11, special precautions are needed to account for earthquake nisk.
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Figure 4-14 Ezrthquake zones of Bangladesh

4.14 SOCIO-ECONOMIC CONDITION

To 2023, the socio-economic baseline for
Rangamari Sadar

(22°3005.0°N 9290561 "E) 15 defined by ats role a5 the admurostranve and nrban hob of the
Rangarvan Hill Dastoer, though it retans a ligh degree of ethime and moral-uchan conplesmy.

L. Demographics

= Population: According to 2025 npdates from the Banpladesh Burean of Statistics (BBS),
Rangamat: Sadar has a populaton of approximately 146,600 across 35,614 houscholds.

+  Density: The populivon density i approsumately 228 persons per km?®, symubcantly
higher than the distrnct average of 106 per kov',

» Gender: The sex rato s B84 females per 1000 males. Census data wentibies roughiy
75,935 males and 70636 females.
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»  Age Structure: Apprommately 19.6% of the populatton is unders 10 years of age. The 15—
64 ape group represents the laggest demographic sepment (roughly 66%0).

+  Ethmicitys The population o diverse, with 47, 7% wdenufymg as tnbal (pamanly Chakma,
tollowed by Marma, Tanchangys, and Trepura) and the remamnder lagely Bengalee,

2, Livelihood and Oceapation
»  Primary Occupations:

o Agriculture & Hormicolmre: Agonculture remains a  core sector; fernale
particspation 13 hagh, with 4™4% of emploved women working 1 wpnenlivre
compazed 1o 32% of men. Horticulre (froat production) 15 & growmg eommercial
secior,

o Fisheres: Kapta Lake supports 4 sigmibicant frs-hmg community. BFRI reports
hugh spawnng success i local breedeng prounds as of 2023, supporng thousands
of fishermen.

o Service & Trade: A3 an uthan center; 81.8% of the populatnon bves m arban
areas, engaging m government services, small-scale business, frmture making
(approx. 4,000 workers), and wood trading,

» Income Levels: There is significant dispanty; some trbal households earn less than Th.
L0000 per month, well below natonal averages,

3. Infrastructure and Access

« Educationt The average brteracy rate 1x 73.2%, neady matchung the naoonal average.
However, nazal tnbal communities face lower rates due to geographical barners,

+  Health: Abour B3% of residents seek medseal help from regpstered doctors. The Civl
Surgeon's Office manages health infrastructure, though remote areas stll face "Hard to
Reach” (HTR) challenges.

+  Clean Warter & Sanitation:

o Drnking Water: In urthan Sadar, 85.0% of households vse mbe welks. In rural
areqs, dependency on pond/lake water 15 hugh (71%), posing health nskes,

o Samitation: Rouphly %1% of whan-adjacent households have well- masmtained
sanstateon facilines.

o Energy: Electnaty reaches abour 0% of wrban-adjcent households, bur only
14% 1y sorme mral tribal closters,

Reterence
« Rangamsn Sadar Upazila - Wikpedia

Demographics. ... As of the 2022 Bangladeshi census, Rangamat Sadar upazila had 35,614
bomseholds and o population of 146,600 24,

« (PDF] A Report on Assessing the Socio-economie Condinons ...
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Aday 10, 2024 — Abstract. The present study was carned oot to-analvze the socioeconomuc state
of the ethme community of Asham Bosti, ResearchGrate

+  Tonbal people and their socio-economse claractenstics i ..

FAQs ™ What explams the low educsnonal sramment among tbal people m Ranganian? The
study reveals that 54% of men and 62.6%. Academaedu
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CHAPTER 5 POTENTIAL ENVIRONMENTAIL IMPACTS AND
MITIGATION MEASURES

5.1 GENERAL

Thus stady has ddentified anticipated environmental impacts associated with the unit’s proposed
project activity. Vanous activities dunng the cotstructon and operation phase of the project that
are likely to impact muliple ecologseal components have been Listed.

The baseline data genemted for envionmentsl parameters presented in Chapter 4 of thus repont
have been ubhzed to- evaluate the impacts of the umt’s proposed actmites. Changes n
ervironmental parameters and ther impact, whether short-term or long-term, positive or negative,
are wentified and predicted. The reversible natare of thede impacts is descrbed mthis chapter.

An pssessment fask is performed for bath the constmuction and operation stapes o identify,
predict, ond quantfy the proposed progect’s impacts. All possible care is taken to assess temporaiy,
short-term, long-term, dwect, indwect, reversable, and wreversible consequences. It s also
mmportant to. temember that the effects ot achwmnes dunng the construction phase will be
temporary and Lmited to the project’s construcoon penod. In this chapter, the mmpact of the
proposed project’s constructnon and operational activities 15 explamed. Finally, the description i
tabolar form, commonly known as the “Tmpaeet matoe,” 15 illuserated.

Dunng thes assessment, 1t 5 revealed that implementing proper Management measures for all
ssgruficant predicted impacts can elmunate or mmumuze damags 10 g neghomble exrent.

5.2 ENVIRONMENTAL SENSITIVITY INVESTIGATION

An enviconmental sensitwity mvestganon 5 carned our 1o wlennfy nanmal and physical
vilnerabilines of the project azes thar may influence project sustammabaliey and ecologeal nsk. The
assessment focuses on natural hazards, seismicity, and landslide susceptibility, consdenng
repmonal peology, chimate, and historical records.

521 Mamural Hazard

Bangladesh s geographically locared in o mult-hazard prone region, exposed to natmral disasters
sich as heavy ranfall, foodmg, cvelones, earthguakes, and landshdes (MeEFCC, 2018; BMD,
2022, The project area, Rangamati distuet, hies wathin the Chattogram Hill Tractss (CHT).
which has distinct topography charactenzed by steep slopes, hilly terrain, high rainfall, and
proximirty to surface water bodies, including Kaprai Lake.

The anmual average vamtall of Rangarmat o approsmmately 3000-3,200 mm, whoch & sipoficantdy
hugher than the natonal average [—2.200 mm) (Bangladesh Meteorologeal Depamment, 2022).

Intense monsaon rainfall increases the nsk ot
»  Surface monoff and soil erosion
« Landshdes and slope instability

+  Temporary waterlogging in low-Irng pockets

RMCHNC/ELA/GETTS/ 2025 u



Environmental Impact Assessment (EIA) of
Rangamati Medical College & Hospital and Nursing College

However, the project site is located on relatively elevated terrain, and no major flood events
have been histoncally recorded at the site level. According vo FAO {2017, hally reprons are less
prone to pvenne flooding bot more senstrve to ranfall-mdueed slope failure.

Sensitivity level: Moderate
Risk type: Runfoll-induced hazards and surtace emsion
522 Beismicity

Buangladesh 15 situated pear the junction of the Indian Plate, Eurasian Plate, and Burmese
Plate, making it moderately to highly volnerable to sarthquakes (USGS, 2021; BGS, 200497

Aceording to the Bangladesh Mational Building Code (BNBC 2020):

+  Rangamat distoct falls within Seismic Zone-T1, classified 5= 2 moderate seismic risk
Zomne

= Expected peak ground acceleraton (PGA) ranges foom 0015 w0 0.20g
Historical seismiuc events affecting the broader Chattopram reguon include:
»  The 1897 Great Aszam Earthquake (Mw #.1)

+  The 1950 Assam—Tibet Earthquake (Mw 8.6)

Although no major fault line passes directly through the project site, sevemal regional tectonic
structures, including the Indo-Burman Fold Belt, intluence the sessmuc character of the area
(BGE, 2019).

Sensitivity level: Modesare
Risk type: Ground shaking and stroemral volnersbilire

Miiggaimn rederanor; E-axthquu}:t'-:i:smtam structural design 15 essenhal b hospitals due to ther
cnbical emergency function (WHO, 2014),

5.2.3 Landslide

Landshdes are one of the most eotieal environmental hazards i the Chamogram Hill Tracts.
According to the Geologeal Survey of Bangladesh (GSB, 2018) and UNDTP (2019), landshdes in
Rangamat: are pumanly trggered by:

» lntense and prolonged ramfall
»  Slope cutting and hill excavation, also retaining wall protection
+  Deforestation and unplanned constmetson

Rangaman bas expenenced several mmor landshde events, notably m 2007, resithtmg i loss of Life
and damage to nfrastrocoare. The proximity of the project site to natural slopes and water
bodies (Kaptai Lake) increasss sensitvity if proper slope stabilizanon = not ensured,
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The proposed project land 12 descoibed as hilly bur largely barren, with no sipmificant history of
landshide at the exact footprint, however, adjacent slopes may be susceprible without
enguneermg eontrals,

Sensitivity level: Moderate to Hagh

Risk type: Ran-indoced slope filure and erosion

53 SLOPE MANAGEMENT MEASURES

L. Background and Rationale

The project site 15 located within the Rangamati hilly terrain, where natural slopes and
undulating topogmaphy are inherent geomorphological features. Although the project design
explestly avouds slope cotting, locakized slope insmbalicy and surface emosion may stll occur due
to rainfall-induced mnoff, soil exposure during construction, and increased surface
loading from buldings and snternal roads.

To ensure long-tenm soid stability, stroctoml satety, and environmental protection, the
mnplementing  authority has incorpomted engineered slope management interventions,
melnding the construcnon of reinforced cement conerete (RCC) boundary walls and
retaining walls,

2, RCC Boundary Wall Construction (Approx. 1, TN m)

The suthonty has constructed RCC boundary walls along approxmmately 1,700 meters of the
project peameter. These walls serve mulbiple eovisonmental and engineenng functions:

» Actasa physical barrier to prevent uncontrolled soil movement and surface minoff from
entering or leaving the site

«  Preotect the site from external erogion sonrces, porticnlarly durng monsoon rantall

o Prowde stroctural demarcation and contolled access, reducing  human-mdoeed
disturbance to adpcent slopes

= Enhance site safety and slope toe protection, particularly in areas where natural slopes
approach the propct boundary

From an EIA perspective, the RCC boundary wall contnbutes to containment of constraction-
phage impaces, ensunng that soil erosion and seduwnent transport reman confined withm the
project footprnt

3 Reraining Wall Construction (Approsx. 20,403.65 m”)

Retaimng walls covenng approximately 20,403.65 aquare meters have been constmeted at enitical
locations within the project site. These retaining stroctures are stratepwally placed to stabilize
natural and filled slopes without altering the onginal slope geometry,

31 Functional Rale of Retaining Walls

The retaining wall= perform the following ker slops management functions:
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»  Prowde lateral support to sod masses, preventing downslope movement

*

Reduce shear stress on slope faces, thereby lowenng the nsk of locahzed farlnre
»  Protect adjacent infrastrncture, buldmgs, and intermal roads trom ol pressure

«  Allow controlled dramage of subsurface and surtsee water through weep holes or dranage
layers, prevenung hvdrostatic pressore buld-np

Emwvironmental Significance of Srructral Slope Prorection

The combined wse of RCC boundary walls and tetmmng walls sgnificantly  enhances
environmental stability at the ate by

o Aimmuzing sonl exosion and sedument veld

+  Redncing the lkelibood of slope-telated hazards sach a5 mmeor shps or washours
»  Preserving naturel landforms by avouding extensive excavation or slope cutting

»  Protecting nearby surface water bodies from sedimentation

These measnires are sagnifeant in Rangamat, where high-intensity rainfall during the monsoon
season can mpudly destabihze unprotected slopes,

Construction and Design Considerations

= All RCC and retarmung structures have been dessgned based on site-specific geotechnical
conditions, mcluding soid type, density, and beanng capacty.

« Stmctural designs coasider seismic forces, domnsge requrements, and long-term
dhumatuliry.

«  Adequate weep holes and drainage armangements have been moorporated to prevent
water accumalation behind retmming walls,

» Construchon matenals and workmanship follow PWD standards and national building
codes.

Residual Impact Assessment

With the mstallanon of:
»  RCC boundary walls along approzimately 1,700 my, and
»  Retwming walls over approsamately 20040365 m?,

The gesidual impacts related to slope mstabihity and soil erosion are assessed as low o negligible.
These enmneered measares ensure that any porentaal slope-related envieonmental mpoets durmg
both conatrucnon and operation phases reman localized, controlled, and manageable.

Conclusion

The slope manspement strategy adopted for the project mbtegrates structural enginccring
solutions with environmentally responsible site planning. The constructon of extensive RCC
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boundary walls and retaining walls provides effective stabilizaton of nataral slopes without
resorting to slope cutting. From an EIA stndpoint, these measures significantly reduce. soil
eroson nsk, enhance site safety, and contabute to the lang-term eoviconmental sustamalbaliny of
the Rangamat Medical College & Hospital and Nursing College project

The following figuee shows the vulnembility map of different hazacds in Bangladesh, From the
figure, it is nnderstood that the study arca falls in the storm surpe-affected area. Cyclones gencrally
cise storm surges. So, any infrastrocture development in this area should be followed by
precaunons to resist ths event, It would belp the decision-maker 1o 1ake decisions duamg the
design penod.

Mazard Map

Figure 5-1 Hazard Map of Bangladesh

54 1ID _EI;'ITI FICATION OF POTENTIAL IMPACTS

54.1  Environmental Sensitivity Matrix — Matural Hazards
Table 5-1 Environmental E:nsitivit'_r Matcix — Matural Hazards

Sl Environmental  Description (Baseline  Sensitivity Justification
Mo. | Attribute | Condition | Lewvel
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I

| Climate

Ramfall Intensaty

Floodmg

Surface Runoff

ol Frosion

Imipact

Change :

Al mainfall approx.

3,000-3.200 mm, hagher
AVETAE

than national
{2,200 rm)

Located in hally rervan;

LIVEFITI

ne  record ol

flondmng at site

Steep slopes and hugh

Mloderate

Lo

Moderate

Moderate

| Moderate

rmnfall  contombute  to
gudoff |

Hilly, partially barren

land

Increazing raintall

mtensity  and  extreme

events

54.2 Ewwironmental Sensitivity Matrix — Seismicity

Sl

Tlin,

High monsoon tamfall

may  cause surface
mmoff, erosion,  and
slope anstabality
Elevated land reduces
flood nsk

Requires drainage and
sinpe protection
| B i

Earthworks may

merease erosion without
control measures :

projecions
mdicate hugher climiate

stress an hally repions

Table 5-2 Environmental Sensitivity Matox — Seisoucity

Attribure
Sesmie Lone

Regionat
Tectamcs
Histormeal
Earthqualkes

Strucharal
Vulnerabslity

Baseline Condition

Locared i BNBC Sewsrmie
Zone-I1
Influenced by
Burman Fold Belt
Atfected by major Assam
and Chattopram  sessmie
eVets

Hospital  buldings
critical infrastruciure

Indao-

arc

54.3 Envieonmental Sensitivity Mateix — Landslide

a1,

[§%]

fad

Table 3-3 Environmental Sspsitvity Matox — Landslide

Aatribute

Teeramn Type

Rk

Vegretaton

Cover

Proximity

YWater Bodies

" Rainfall-1nduced

to

Baseline Condition
Hully, slopng land
Prolonged OO0
camiball
Limuted mabaral
vegetation

Adjacent to Kapta: Lake
anid small water bodies

Sensitivity Justification
Level
Madegate Maderate earthguake
sk
Modesate R.:g.imul faults may
generate ground shaking
Moderate No direct fault at site,
baat  eepronal  influence
exists
Hagh Requires earthquake-
empstant desipn
Sensitivity Justificarion
Level
Higls MNatoral slope mereases
landslide susceptibality
Higl Aaor tripgrer tot
landshides in Rangaman
Moderate Beduced oot hinding
mereases nstabihy
Modegate Satumabon imay weaken

slope matenals
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5 Histoncal Past  landskdes m High Disstrict-level
Landslide Rangamat distect (e.g., valnerability well
Events 2017} documented

544 Emwironmental Sensitivity Matrix — Overall Environmental Sensitivity

Table 5-4 Environmental Sensitovity Matnx — Owerall Environmental Sensitivity

Environmental Component

Physical Eavironment (sod, air,

water)

Biologeeal Enviconment
Sacio-econonue Envionment
Dhsaster  Rask  (earthquake,  Maoderate—High

hndahg:lg:]
Crerall
Sensiviy

Environmental Moderate

Sensitviry
Rating
MModepate

Low—Moderate
L

and EMP

FBemarks

Iimpacts are manageable with enpineening

Lamtexd vegetation; no protected arcas

Positive ampacts domnate

TILERSILES

54.5  ldentification of Potential Impacts Matrix (Summany)

Regures disaster-resilient design

The project 1s acceptable-with mutganon

Table 3-53 Identfication of Poteatal Impacts Matnie (Summary)

Project Environmental
Phase Compaonent
Construction 5ol
Construction | Aur
Constroction . Noise
Oypesation Warer
Operation Health
-Dpen-ttiu;:m " Sacio-economie
Operation Biclogscal
Al phases ' Disaster Rask
REFERENCE LIST

APA § DHOE evepsfnbil fermea)]
Bagpiaabeeh Matearsdigtond Detartment (BAD, Q2022 Cltmnaie deatr anead el st of Resgeliaent, Dl Miserty off Diefevce
Crppprmmend o Druimplelesls
Baupiasbeh Mafena’ Bapaing Code (AN (@020 Sewpr somng s of Bowglagenh, Flawemg and Banddng Rereamb Taafme

(HERL, Dbaka.

Potential lmpact

Ercsion, slope mstability

lmpact Mature

Negative,  short-

| term

Dust ermssom

MNegutive,  shont-

lermm

Machinery noise
Wastewater discharge

Bromedscal waste n=k

.Emplngment & healthcare |

aCCess

Aquatic  ecosystem nsk
(Faptar Lake) _
Earthquake and landshde
vilnerabidity

Megative,  short-
terim

MNegauve if
unmanaged
Stgruibicant i
unmanaged

-P-:n:.;iti':e, long-term
Moderate

Moderate—High

Brtich Greodgevad Sarpey (BGSL (20781 Terlards framework and seimiy hazred of Baspbeded, Meattinplam, UK,
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Dietrpeivnd off Emdnpnnrert (DOE L (20231 Bxsfromaresad Tnpact Avstcrment Gieideinss for ludsedtries. Méwiry of Envivsament,
Farpst mwd Clinnate LTS Crarormmnit g" Hnn;q.im't.ﬁ&

Fead and .-‘ggr.'.w.lhw G.Ia::m:gaﬁ:m (E40L {20 TL Frleod and Saneletide rivk crresowens i 20l rEEiTS a_,l" Konth_drie Foawe F0).
Geolipicee! Swrvey o Banghndenh (GIB). (P008) Lawdufids rjrard mapy¥ing of Clottogrmw Hifh Traets. Diakic,

Titergveeromentad Peaned pn Ol Clwge (TROC) (0211 Soad ovgprmens Baperts Climaty Cllaage 2020 —

The evaluaton of environmental nnpacts due to the matallaton of Rangamati Medical College
and Hospital and MNursing College, considenmg the baseline statos wathm a rados of 3 km
around the proposed plant, and the mingaton measures are as follows:

1. Vanous acovities mvolved i the proposed project are;
A, Constraction phase actvities
B. Operation phase activitees
I1. - The activities swdentsfied for the proposed project ander each phase are:
A, Construction phase:
1. Execavation
2. Foundanon & Civil work
3, Transportaton of construchion matenals, equipment & machinenes
4. Construction of the projpect.
B. Operation phase:
1. Handhng and Transfer of Sobd Waste
2. Movement of the Velacle
3. Owgeratnon of Project
4. Sewape Water Manapement

5.6 LIKELY BENEFICIAL IMPACTS

The project will have a sygrubicant, diceet, and indirect positve impact on the sooal well-bemg of
the lacahty. The likely benefits from the constrecton and operavon of the propoesed development
project are hsted as below:

56.1 Construction Phase

3.6.1.1  Employment oppoitumiy i construction and supervision work

Skalled and sem-skilled buman resources will be used i the project’s constructon activibes,
thereby generating employment. The direct emplovment dunng the construction phase has been
estimated to be 200-250 {on o daly averape basis), wlhich will increase the income level

The impact will be dwect, bigh magritade, sie-specific, and shoct-termy theretfore, 1t will be
significant.

54,1.2 Skill and knowledge development through training and onentation

The human resources involbred 1n the project® construction will gam cxpenience and shills that
enhance their capabilities w thear respectve fields, increasing ncome-generating activities and
employment opporumnes.
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The impact will be direct, of medium mapnitude, local, and long-term; therefore, it wall be
sgmificant.

5.6.1.3 Inerease i economic actvites doe to the supply of goods and services

Drae to the construction works, different eommercaal acovines will merease m the project ares.
Local suppliers will have the opportonsty to supply constmction matenals, soch as cement, steel,
bar, gravel, and sand, thereby benefiting the local market and boosting cconomic activity.

The envisaged direct impact 5 medium m magnide, site-specific i extent, and long-term m
duranion, and 15 hence sypmibicant.

56.2  Operation Phase

5.6.2.1 Employment generation and promotion
Several professionals will be invrelved in the project to provede sernices to the people. 2700 people
will gain direct/indirect employment opportumties dunng the project’s opemtion.

Construction works under the project include the development of a Medical College Hospital
Building, an Academic Building, and a Nursing College Building. Alier June 2028, medhical
cducanon schivites will commence 1 one (1) Medieal College with a capacity of 100 seats,
covernng & total foor area of 3,239.69 square meters, consistung of seven {7) buildings.

Following June 2028, nursing education will also cominence in one (1) Nursing College with a
capacity of 100 sears, comprising six (6) buildings with a wtal floor area of 6,191.12 aquare
MELErs.

By December 2027, the following residential and ancillary facihines wall be complered:
+  One (1) Nursing Students’ Hostel with s total floor area of 3,948.35 square meters

= One (1) six-storied Male Students’ Hostel with a total floor area of 1,940.54 square
melces

«  One (1) six-storied Intern Docrors’ Dormitory (Male) and Unmarried Docrors®
Darmitory (Male) with 4 toal floor area of 5,041.81 square meters

« One (1) six=storied Female Students” Hostel with s total Hoor area of 5,041.81 square
meters

» One (1) six-storied Intern Doctors’ Dormitory (Female) wnth a tatal Hoor area of
A,642.33 square meters

«  One (1) six=stoned Emergency Stall Dormitory (Male and Female) wath a twotal oo
area of 7,974.73 square meters

*»  One (1) six-storied Staff Nurses’ Dormitory (Female) weth o toral floor area of
3,987.37 square meters

»  Two (2) six-sroried Senior Teachers” Accommuodartion Buildings, cach having a Hoor
areq of 2,329.25 square meters, providhng residennal facilines for sernor faculty members
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Land acquisition of 2595 acres for the project wall be completed by Augruse 2024 (Atachment—
Diai.

The enssaged dmect impact 15 of hogh magmtde, local i extent, and long-term m doranon,
making it hughly sigmbeant,

5.6.2.2 Increase in revenue generation

With the project’s operation, revenue genemtion i expected to increase at both the distnct and
upazila levels.

The envisaged diwect impact 15 of medium magmitode, local m extent, and long-term m doumation,
miakuing 1t haghly sigraficant.

5.6.2.3 Promotion of local business

The project operation will increase dasly activities, including animal busbandoy through the supply
of food waste, vepetable and fout supply to the project, electronscs and fornibere supply, buman
resouree enrollment, promoton of bandicraft shops, velucle lure serveces, and other related
services, all withm the projeet premuses. Demand for local goods; markets, food, and other bage
necessiies certamly mereases at the project sie,

The envisaged direct impact is of medim magnitude, local 1n extent, and long-term mn dumtion,
making it significant.
5.6.24 Cultral exchange berween locals and tourists

The influx of a lagge mumber of msitors and other sttt will sgpmfcantly ereese economue
transactons wrand avonnd the vicimty, whech wall facihrate coliwal exchange. The envisaged direct
umpact 15 medinm in magnitude, loeal in extent, long-term in duration, and hence sgmibicant m
mature.

RMCHNC/ELA/GETTS/ 2025 n



Environmental Impact Assessment (EIA) of

Rangamati Medical College & Hospital and Nursing College

5.7 CONSTRUCTION AND OPERATIONAL PHASE IMPACTS AND MITIGATION MEASURES (Medical College

Huospival Project)

5.T.1
A. Physical Environment:

Impact Source
Land Development and
Site Preparation

Excavation apid

Construction Activities

Construction Waste

Generartion

Madse and Vibeation

Surface apd
Groundwarer Pollution

Construction Phase Impact and Mitigation Measures

Potential Environmental lmpace

* Temporary koss of topsod and alteration of -

land morpliology,
* Risk of soul erosion due to Slope
management and earthworks.

« Increased dust generation nl:l':ectmg ambent
ar quality,
* Reduced wisshilty and  tespratory
discomfort for workers and nearby residents.
* Genpematton of debns, excavated  sod,
cement  waste, and  scrap  materals.
* Potential land and water pollubon if
duposed mmproperly.

* Mawse from heavy machinery and velucles
may distord  nearby  communities  and
wildhite.

* Runoff contaming cement aluery, o, and
grease iy contaminate neachy water bodies.

Mitigation Measures _
* Stip and store topsod separately for rense m  Jandscaping.
* Avod unnecessary hall cutting; use terracing and retaining walls, and
slope A EeITemt
* Implement erosion control measares such as slope stabihization and
pentexTikes,

*  Retwung walls covenng sn approsimate total area of 20,403.65
square meters have been constmcted at cotical locations within
the progect site

* The authenty has constmucted RCC boundary walls - along
spproxmmately 1,700 meters of the progect penmeter.

. Repular water spraving on  exposed surfaces and haal roads.

* Cover constmction matenals. and wehicles. tansporting sod
* U'se dust sereens around construchon zones.

. Segregate reusable and recyclable materials,
. Dhspose waste at approved dumping siles.
* Reuse excavated soil tor site leveling and landscaping,

. Restiact oSy ictvities o daytune biougs,
. Mamntain equipment to reduce nmse,

* Provide PPE (ear protection) to workers,

* Piovide tempovary doomage channels and  sedimentaton s
* Prohibit discharge of untreated wastewater wmto natural draans.
* Store fuels and chemicals i impervions areas.
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B. Biological Environment

Impact Source Potential Impact Mitigation Mcasurcs
Vegetation Clearing * Loss of a limted nomber of teees and  shrobs,  © Mimmuze tree cuttng retain mature trees  where
* Reduction of kocal green cover, prossihibe.
* Implement compensatory plantabon at 3 ratio of at least
L5
| Disriirbance e = Temporay dstubance due 1o nose, human setwity, and = Avord constriicton dunng nsghttume near sensitive
Wildlife hghting, Zones,

* Restore preen areas immediately after construction,
L. Sovio-economic Enviromnment

lmpaft Solurce Potential Impm:t Miﬂgar_iu:m Measures

-.Empl ng.-'nu:nrf._;:ntrat.in_:m . .'_I’Es.j.'.r..i.‘ﬂ:_u-man-:.t_Ll;mugh_a.hE!.-tcrm ;nplu].'m:ﬁt opportunstics | ¢ Poontize i:u:r:ng local labor where frasible.
_l'm local people.
Traffic Congestion and Safety  * Increased vehicle movement may canse traffic rongestion and | * Prepare and i.mpll:mi:m a traffic

Risks accadents. e fagement plan.
= Install warmng signage and assign trafhic
controllers.

. Occuparional Health and +Rskof accidents, mjurnes, and exposure to dust and nose. * Implement sste safetv plin and toolbox

Safety tranng,

¢ Provide PPE and emergency medical
tacihines on ste,

5.7.2  Operational Fhase Impact and Mitigation Measures

A. Physical Environment

Impact Source Potential Envirenmental Impact Mitigation Measures
Haospital Wastewater = Discharge of pathogen-rich und chesmesl-laden wastewater  + Operate 4 dedicated ETP with a Sewage
Generation may pollute surface and groundwater, Treatment unit.
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Air Emiissions ]

Emassions  [rom

ambulances.

Ploige Pollution

= Nosse from genemstors, HVAC svstems, and vebcls

movement may affect patients.

Energy Consumption

* High energy demand contmbutes tooan increased carhon

foptpnnt,

B. Waste Management and Pollution Control

lmpaet Source
Biomedical Wasce

Solid Waste (Mon-hazardous)

Chemical and Pharmaceutical
Wasee

Potential Impaet

* Improper handhng mav spread infection and eontamanare

soil and waker,

* Accumulation of food waste, paper, and plastics.

* Risk of environmental toxicity and occupational hazards.  »

C. Oceupational Health and Public Safety

Impact Source
Exposure to Pathogens

= Rusk of mbection for stafl, pabents, and visitors.

Potential Impact

standby  generstors,  boders,  and

= Moniter effluent quality regulardy a5 per DOE
standards.

* Renss treated effluent for non-pomble porposes,

* Tostall generstors with  adequate stack heghr,
* Use low-sulfur diesel and ensuge penodic emission
TesTIng,

. Tnstall acoughc
¢ Maintain buffer green befts, -
* Use energy-efficient HVAC and lightang svetems.
* Install solar PV systems where feasible,

enclosimes,

_ Mitigation Measures
* Implement Biomedieal Wadte Management
Rules,
* Sepregation at source nsing color-coded bins.
* Disposal through licensed hiomedscal waste
handless.
* Waste seprepution, compostng, and recychng.
* Regular collecton by local authonty.
Secure  storage  and  pooper
* Disposal of expuwed medicines
authonzed agencees.

labeling,
through

Mitigation Measures

* Implement mfection prevention and control (IPC) measares.

* Provade PPE and vacematnon for healtheare workers,
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Badiologieal Hazards = BExposure from dugmesoe imagng equipment. * Sheelding of madiolopy umirs as per repulstory standards,
* Repular calshration and radiabon momitonng,

Emergency Situations  * Fire, chemical spills, or medical emerpencies. * Prepare emerpency response and dissster management plans.
» Condict repular dulls and tammg,

5.7.3 Beneficial Impact ldentification and Evaluation Matrix

The beneficual impacts dunng the construction and operation phase are presented in the tollowing table;

Table 5-6 Beneticial Impact Identification and Evaluation Mateix

:H -..-E. -.fi.hﬁlpm

Construction Phase

; Emplovment generation and local = ; i
1 Employment Opportuomty et :mﬁlnmmt & H 55 5T Sigruficant
Skl and knowledge development throogh o
2 Skill Enhancement D Al Lo LT Sigmificant

tranmunz #nd onentation

[ . ) [ricrease m economc activites due 1o
nierease 1n BEconomie ; o
supply D | 58 LT Significant

Actvites

T

of goodd and serviees

Orperation Phase

. Increases in the economcstatus of the

fEmployment Generahon an B I

1 s [} H L LT Sipmaficant
Promotion

Growth of the local economy
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ncome and revenue Income and revenue genenation for both s
a
= FrOCTRLION proponents and the local people Lt M ¥a 24 S
Establishment of small-scale busmesses
A Promotion of local basiness leading todeprowth of the econonuc DD Al L LT sigmuficant
conditton of the local
4 Cultiural Exchange bl Bl ]f":m'“n Vst i [ Al Lo LT Sigmuficant
oSS
Corporate Social ; '
5 Tpo1 Enhnm:_emstntm the skill of lu::r_‘n! g O A a5 LT St
Responsibility activities promotion inthe small-scale business

MNotes: D= Durect; ID= Indmect; H= High; M=Medm; 383= Small seale; Lo= Local; R= Regional; ST= Short Term; LT= Long Term
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5.8 COMMUNITY RECOMMENDATIONS

The Fﬂﬂmﬁg recomimendations wers made ﬂ'un'ng PubUc consultation -

= As postive extemahites, the proposed project should improve and create 3 bvelihood
for the local people,

*  The contractor should employ lecal peopls dunng construchon work;

= Adequate satety measures should be taken duning constmechion work.

* Concerns were also rmsed about possible trathe and populabon pressure caused by
externally emploved personnel;

= Fuully, local people have apprecaated the Projeet and its employment generation and
have promused to cooperate with the executing agency dunng project implementabion.

5.9 IDENTIFICATION OF ENVIRONMENTAL ATTRIBUTES

Betore an environmental impact assessment, 1t is necessary to tocus on ecologeal parameters. The
prmary concern m selecting eovironmental parameters s the identibeanon, predicoon, and
guantification of impacts, These parameters may be independent or interrelated, and may also be
eelated to the proposed propeet. The selected parameters for the Enveronmental mpaet
Assessment are illustrated below,

59.1 Eeological Parameters

Flowal Commumues, Faonal Commumbes, Aguate Ecosvstems, and Manne Ecosvstems,
59.2 Physio-Chemical Parameters

Water qualaty, Asr quality; Soil quabity, and Land nse.

593 socio-Economic Environment
Aesthene Conditions, Local Housing Structures, Public Secnices; Health de Satety, Socio-economic

actvities, Employment.

510 IDENTIFICATION OF POTENTIAL PHYSICAL ENVIRONMENTAL
IMPACT

510 Construction Phase
5.10.1.1 Impact on Land Use

The construction of the Rangamati Medical College Hospital, Academic Bubding, Nursing College,
hostels, dormitones, staff accommodations, utilites, nternal oads, and ancillary facilities wall
result 1 hoth permanent and temporary changes in  existing land uw=e.
Permanent land wse change will oceur due to constrction of hospital blocks, academic binldings,
hostels, statt guarters, emegency faalines, ublity buildings, internal roads, parking areas, and
service intrastrocture, Temporary land use change may oceur due 1o storage ol consticton
matenals, workers' facihiies, and constrocnon yards, which will be restorsd vpon project
completiomn.
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MNo larpe-scale hill cutting & proposed; however, linuted site leveling and earthworks may be
reqquired, considerng the hally LET N of Rangamat.
The ervisaged mnpact 8 low in magnitude, site-gpecifie, long-term in duration, and
insigmificant in nature.

5.10.1.2 Impact due to Spoil Disposal

Excavation for foundations, basements, underground utilities, and internal roads will generate
spodl materials. Improper storage or disposal of excavated soil and construction debris may
cavse visual disturbance, sofl erosion, and siltation during rainfall.

All excavated materials will be reused within the project premises for site leveling, road sub-
base preparation, and landscaping wherever feasible. Surplus spoil will be disposed of at
designated locations approved by local authorities.
The envisaged impact is low In magnitude, site-specific, short-term, and insignificant in
ndure.

5. 10L1.3 Tmpacet on A Quality

During the construction phase, dust emissions may arise from excavation, material handling,
cement mixing, vehicle movement, and transportation of construction materizls. Exhaust
emissions from construction machinery and vehicles mav also contribute to localized air
pollution.

The envisaged impact is medinm in magnitude, local in extent, short-term in duration,
and therefore significant In nature.
30014 Impact due to Nowse Generation and YVibration

Maoise will be generated from the operation of heavy machinery such as excavators, cranes,
concrete mixers, generators, dump trucks, and piling equipment. Noise levels may range
between 785 dB(A) near active construction zones,

These impacts will be localized and temporacy, pimanly affecting construction workers
and nearby receplors.
The envisaged impact 15 medivm in magnitude, local in extent, short-term, amnd
significant in nature.

5.10.1.5 Tssues Coneerned with Canstruction Waste

Construction activities will generate solid waste inclueding concrete debris, brick fragments,
steel scraps, packaging materials, wood waste, and unused construction materials, Improper
handling may create health harards and environmental nuisance.

The envisaged impact is medium in magnitude, local in extent, short-term, and
sienificant.
510,16 Impact on Gronndwater

Groundwater may be used dunng construction for concrete mixing., curing. and domestic use

by construction workers. However, water demand during construction will be limited and
temporary-
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The envisaged impact is low in magnitude, site-specific, short-term, and insignificant in
nature.
5,11 1.7 Tmpact due 1o Waste Generation from Labar Camps

Temporary labor camps may generate domestic waste and wastewater. If improperly
managed, it may cause odor. attract disease vectors, and degrade environmental quality.

The envisaged impact is low in magnitude, local in extent, short-term, and insignificant
in nature.
51018 Impact due to Water Pollation

©1il leakage from machinery, discharge of wastewater from construction activities, paint
residues, and chemieal spalls may contaminate soil, sarface water, and groundwater if not

managed properly.

The envisaged impact is high in magnitude. site-specific. short-term, and significant in
nature.
5.1001.% Issues Concerned with Fire Hazared

Fire hazards may arise from improper handling of electrical equipment, welding activities,
fuel storage, and temporary electrical connections,

The envisaged impact is medivm in magnitude, site-specific, long-term, and significant
in nature.

5.10.1.10 Encegy Use during Construction

Electricity will be sourced from the national grid, while diesel gencrators will be used during
power oulages.

The envisaged impact is low In magnitude, site-spectfic, short-term, and Insignificant In
nature.
3.10.1.11 Soul Stabalicy and Safetv of Adjacent Areas

Limited excavation and foundation work in a hilly terrain may pose risks of soil instability if
not properly managed.

The envisaged impact is medium in magnitude, local in extent, short-term, and
significant in nature.
5.10.1.12 Effect of Hesvy Equipment on Road Surface

Frequent movement of heavy vehicles transporting construction materials may cause wear
and damage to local access roads.

The envisaged impact 15 low in magnitude, site-specific, short-term. and significant in

nature,
510.1:13 Roud Congestion and Traffic Issues
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Transportation of materials and construction equipment may increase traffic congestion on
access roads leading to the project site.

The envisaged impact is mediom In magnitude, local in extent, short-term, and
significant in nature.

5.10.2 Operation Phase

5.10.2.1 Sohd Waste Generanon and 11s Management [ssues
Duaring operatsen, the hosparal and edocanonal fachues will generste domesne sold waste and
bromedical waste. Improper manapement may pose health and environmental nsks.

The envisaged impact 15 high i magnitode, local in extent, long-teem, and very sigmficant o
RIS
5.10.2.2 Waste Warer Management Issues

Wastewnter will he generated from hospital wards, laborstones, kitchens; laundnes, toalets, and
hostels. Unteeated discharge may contaminate water bodses.
The eovisaped mmpact 15 high in magnitode, local 1o extent, lonp-term, and very sigmificant in
ranare.

310.2.3 Grovnd Water Avarlabihty and Recharge Issues
Operanonal water demard may exert pressure on groundwater resources 1f sbstrachon exceeds
recharge
The envisaged smpact is low in magnitude, local in extent, long-term, and significant in natore.

5.10.2:4 Fire, Aceidental Hazard, and Emergency Preparedness
The propect mught catch fire at any tune for any reason, such as ebectoeal faults, hghtmng,
carelessness by project staff or visitors, the kitchen, or smoking, If proper extinguisher systems are
not mnstalled in the project, the peoject will be at significant osk.
The envisaged mdirect impact 55 low in magnetude, site-specific in extent, and long-teom in duration
and hence insigmiticant i natire,
5125 Nowe polluton
Dhfferent noise sources will be present due to vanous sctivities of the resource operaton like
mereased human milow, partes and funcuons, operaton of genertors and pumps. The noise
genemted by the mobility of goests and workers may be insignificant compared to velucolar
movement, the operanon of diesel generators, and pumps.
The enmsaged drect mpact 18 low i magninide, site-specific in extent, medmm m o duration, and
berice msagmticant.
5.10.2.6 Tralfic congestion and obstruchon
Due to the increased How of project goests, trafhic density will be insignificantly lugh dunng the
project’s opemtional phase. Smce the proposed project’s entrunce; the nfhm of vehecles 15 hikely
to canse traftic obstmetions and congestion, affecting the locality.
The emvisaged dmect unpact 1s low m magmitnde, site-specitic m extent, medium m durabion, and
hence mngnibicant,
510.2.7 Dramage Management
The project site s located 0 Rangamat Sadar, Rangamaeti. This area soll retasns irs motiueal
topoprapluc fentures of land and water infltmtion rate, with very low concrete structures.
The eavisaged direct impact 15 of medinm magmiude, site-specific in extent, long-term in domanon,
and hence signiticant,
5.10.2.8 Higher Energy Requirements
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The enecrgy requured dunng the proposed project’s operational phase will be supplied from the
matonal electneity pod. Also, HVAC (heating, ventilation, and air conditioning) - related issues ol
demand more energy, which will put pressnre on electneity demand. Dhing the load sheddng
encrgy will be supplied through generators. At that tme, the generator's opembon will create ar
and nowse polluton at the project site.

The envisaped direct impact is of high mapmmde, sae-specific 10 extent, shot-term 10 duranon,
and hence significant.

511 IMPACT ON 50CIO-ECONOMIC AND CULTURAL ENVIRONMENT

5111 Construenon Phase
3.11.1.1 Demographic
The construction of the project will have hoared effects on the demographie condmons, There are
no permanent ving quarters associated with the proposed project. The project wouldn't eanse
any displacement of indmaduals whose lvelihoods depend on the land to be ocoupied by the
project.
5.11.1.2 Coanflict 1n or with nearhy host communities
The mntlix of constructhon workers from other parts of the area may increase conther. In general,
dhspimes among workers over oprmons and mterests may anse dunng the construcnon phase m
the project ares,
The emvisaged indivect impact is low 1n magnitude, site-specific in extent, short-term in dumtion,
and hence msignificant.
3.11,1.3 Gender Related Jssnes
Dranng the project’s constrocton, the wse of female labor oeght be lower doe to the belet thar
miales can do more work m the same tre interval. Lo thas case, these 15 a nsk of wage discnmmanon
and of opportinity,
The emasaged indivect impact 1s Jow 1n magnitude, sitespecifsc i extent, short-term in duration,
and hence msignificant.
5.11.1.4 Health and Sanmanon i and aronnd the project site
Biodegradable and non-biodegradable waste generated in the labor camps wall pollote the
surrounding environment if not properly managed. The haphazard disposal or storage of
hiodegradable waste will ncrease foul edors, provide a favorable habatat for disease vectors such
as rodents, mosquitoes, and fhies, and impact communty health.
The envisaped direet wnpact 12 moderate, site-specifie, and short-tenm and hence msigmficant m
nabare.
5.11.1.5 Occupanondl Heéalth and Safety
Working without satety measures dunng excavanon, spol management, electneal squpment
bandling, and constmiction actwites may pose an acodent rsk. In many aocidents, the pomary
wictims are the workers involved in construocnon.
The envisaged direct mmpact is of medom moegromde, local inextent, short-term m duration, and
hence sigmibicant.
71116 Grievances Management
The intlux of constracnan workers from other parts of the project ares may nerease conthet. In
peneml, worker contlict may anse dunng the construction phase due to differeaces in opuuons
and mterests. [f constmcton-phase gnevances are not propedy recorded, they may lead 1o conflict
with local residents,
The eovisaged indirect impact 15 Jow in magnstude, site-specitec in extent, short-term in durabon,
and henee msignibicant.
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51L2 Operation Phase
5.11.2.1 Demopraphic
The operanon of the proect will have lovated effects on the demopgraphe condihons ance theee
15 ne peomanent bving quarters. associated with this proposed project. Hence, there will be no
wereased demand on loeal infrastructures, such as utihites, housing, medical faciliies, schools,
water, and food. The project will not cause any dsplicement of mdriduals whose livelihoods
depend on the land the proposed project will occupy. The labor force to operate the plant will also
be sourced locally, thereby tncressing disposable income for project employees. The proposed
project wall contmbute (o the covntry's GDP, whieh 1 4 positive umpact,
5.11.2.2 Occupational Health and Safety
Worlung without sabety measures may pose an scadent sk, Workers from different departments
have vamving msk factors and diverse health impacts, wncliding burns, sralds, and cuts. The
employees 1 the food and beverapge department and the katchen use electacally doven, extremely
sharp krives 1o chop hard fooirs and vegerables. Workers who handle waste may be exposed 1o
commumeable diseases. Employees working i hagh-nease areas, such as pump and genecator
pperators, will be exposed to hugh neise levels and the nsk ot electrocution, The other health nsks
inclode bumns from acordental kitchen fires, ships on wet floors, and so on.
The envisaged impact = direct, site-specific m extent, moderate in magnitude, and long-term, and
Lrence sipmficant.
5.11,2.3 Gmevances management
The musmanagement donng the opetinon phase, such a5 mereased noise levels in the surrcunding
ared from parties, water scarcity dunng the doy season, tnmanaped waste generated by the project,
and disturhance to nearby roads due to haphazard parking practces by guests and employees, will
likely raise grevances in the neartby community.
The envsaged mpact 15 charactenzed as diwect 1 nature; site-specific mextent, maxderste
magimide, and long-term m duraton.

5.12 CHEMICAL ENVIRONMENT

5121 Construction Phase

5.12.1.1 Impact due to chemacals for curing and protection of matenals
The chemicals vsed during construction, such as concrete cunmg, protective and decomatve
coatngs, floor hardener, dast proofer, and waterproohing chemicals, can cavse water, soul, and ar
pollitien, leadimng to health prablems and environmental hazareds.
The ermisaged direct wnpact 15 of lugh megminde, local m extent, and [ong-term i duration,
making it bughlyv sigo ficant.

5122 Operation Phase

5.12.2.1 Impact due to the use of Laboratorsies® chemical and other medical chemicals.

Erc.

Cheruecals such as disinfectants, detergents, laboratory chemcals, medicmes, and pesticdes are
widely used for the mamtenance and protection of omarmental plants, From thes, pesuade mnotf
to the surmounding area and water sources will cause water and sod polluton. Addmonally, soap,
detergents, and chemicals used n bathrooms and toilets are often not handied with care, which
can pollute the surrounding environment.
The envisaged idirect inpact 12 of kow magrutode, local in extent, and long-térm 11 duraton, vet
spgrn ficant.
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5123 Adverse lmpact Identification and Evaloation Matrix
Table 5-7 Adverse Impact Identfication and Evaluation Marnix

AGRD |

Caonstruction Phase

AbET] T T C Lapage 1 laged wge due o comstmieton of propecey D L B LT | Insgrificant
AR Inpaer due to spoil disposal Warer, soul anel g pollotion D L 55 BT | [nsigraficant
AGF 13 Tmpact dur to air Axr pollutiog D M Lo | ST | Sigmficant
AR 1.4 Imgact due 1o noise snd vibrabon Naoise polluton B it | T 5T Significant
AGBLS Lasues concemed wath Constrachon woste Em, soul and aix Ell:ﬁ.ul‘jm D il La 5T Ei.Eni:Etmt
AGB LS Impact on En:-mﬂl:wtur Reduce the water tshie N} 1. =5 T Lnsi:Enﬁr_-nnt
ABELT Impact due 1o waste generation Eeduction on drzinage and wiste disposal gqualicy | TT L Lan 2T | Insignificant
ABBLE Impact due 1o water pollution Water Pollunon D L Lex 5T | [nsigraficant
AGR1D [s=wes concemed wiath fire bazard Accident, loss of bres and property s Y | 55 LT Sigmificant
A6 110 Enecrpy aliemarives Fotnd pollation D L 35 3T | Insignificant
ELEER Soul stahilin and ssfery of nephbonng propenss Shding or fadure of the geoand o h | L 3T | Insiginficant
AsH 112 Effect of heavy equpment on rosd sucfacs Dm? on roed surfoce i} L 55 a1 ln:.ig.l:l.iE.l:.lnt
AGB 113 Hoad congestion, tratiic and packing issues Congestian around the roed, tratfic and perking | T3 al Lo =T Sigraficant

Erea

Miud2 ODperation Phase

AGEL Saodid Waste Managersent Tesues Sl warer, and aor pallunon 1 H Les LT S frcant

AGR22 Waste water management issues Water quabity and pollubon [ H 1o AT Sigmfieant

Ad8.2.0 Grronndwater svailabiliny and recharge isones Reducrgn in the groundwater table 0o H 58 LT Sigmificant

AG.8.2.4 Fire, aceidental hazard and tmtrgt:u:}'p;-:pm:dam«: Acesdent oned loss of bfe dodpropernty 1D L 55 LT lusﬁg;ﬁﬁ-:unq

Ad8.25 Maise pallution Toniss pothotion D L 55 AT [nni_gniﬁ-:':lm|

AGE 20 Traffie conpestiomand obstricton Comrestion arcind dee sosdsid e realTic jom, 0 L 55 MT | Ioeigificam

pracking orea
A B 3T Dirmnage Management Tnundaton of water from urhan storomwater ] & 55 1T Ei.En:i:F.i-:unt
Higher enerpyrasguare ments High energy demsnd due to the operation of
Ad8.2.1 many electrome appliances 3] H 35 LT | Significant
AsS | Construction Phase
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Ad91 Tnguwct on floea and faina Liras of bacsbiversary D 1| B MT Sigmalicantr
AGIN2 Tmpact gn the ecosysem Ecosvstem dismuption [ Wl &5 BT mgmafyant
AG.5.2 Orperatson Phase
Ad2 I'r:'l.]:ucl: o flora and fauna Mo j|:|:||:|l|:|: 15 idenbiied - v - ¥
A6D23 Lirpaer on the ecosysiem Ercosystem dismupuicn I L 85 LT | Syguficant
Adlo] Construcnon Phase
ETRIER Dzml:!gmphir Mo ijIIELi!. 1dentabied - - -
Project-assocatedcontlict Cooflict in or with neachy host commumnities
Ab 10 {berween local and ouraders) ] L 55 5T | Imsigruficand)
A6 1013 Ceeader relared 1ss0es Dhszitirninafie i opporiiaty arsdhanpes [T L bk 5T Erisigataficant
Al i014 Health and samtstionaround projsct sites Incidence of dieases ] Al 55 3T I‘Diigl.‘l.l.ﬂl:m‘ll
An 1005 Prespore o nbmesand infeaswroenyees Pressee o pabilic mifasrmagnes and [ M 55 ST | Tnsipnificam|
fasilities
AR T Cecipationil healiband Sofery Accident to the lobosers and logs oflife o Al Lo 5T Sigmafcant
AG 0T GrEvances Management Confhet and dispute among theworkers 1 L. 55 5T | Imuprubicam
A2 Orperation Phase
AGI0Z] Demographsas Mo impsct is identbed 3 - - : 2
A6 1022 Crocopacional healthand Safers Probability of accident gned [oss oflife 0 bl Lix aT Signafizant
| Aa. 1023 Ear'zl:'lr and serumty ofvisitoms i and d.i.':h.u.nrlm'l.]'j.n 1J:|.|::|:rn=|::.' I AL 55 LT Ei.g:u.iﬁ:'unr
A 10.E4 Grievances Management Dispare and conflicr among thestaft and 1Y L 55 5T | Insipnificam
nearhy soriene
Chemical Environment
AAI1A Construction Phase
A 1111 Tmpact dwe oo chenucals for curing and protes mon ofiatecsls | health problem and emimmmentalbazasd | D | H | 55 | LT | Sigrafcant
A 12 Operation Phase
Impact dhae oo chemucals ke disinfeeranes, dernpents, labonsion
AG1121 chermucals, medirine and pesticades anddetergents Polliure surmounding area andoarer §] L a5 LT | Irssigrificam
SOLIECEE

Naotes: D= Direct; ID= Indirect; H= High; M=Medium; 55= Small scale; Lo= Local; B= Regional; 5T= Short Term; LT= Long Term
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5.13 IMPACT ANALYSIS BY LEOPOLD MATRIX METHOD

The impacis of the man-made, unlike those of its type, can be assessed nsing mamx analysis, which
15 wilely known as the Leopold Matriz System among environmentalists worldwide.

The cotena for evaluation of the qualitative matos are presented here:

Iy ™No Impact (0)

Thus mdacates that the projeet acuvity is vnbkely to affect an environmental atmbute.
2) Megligible Adverse Impact (-1) / Negligible Beneficial Impact (+1)

It sagruafies that the seoons have a munor etfect, adveérse or beneficial on the environmental
parameters concermed.

3) Significant Adverse Impact (-2) / Significant Beneficial Impact {+2)

The actwaties and their envisonmental Impacts are judged to be significant if they create, or have
the potential to generate concerm m the public or professional communry.,

4) High Adverse Impact (-3) / High Beneficial Impact (+3)

The action can create, or have the potental to create, controversy i the puble or professional
commuty, dae to s long-term effect. They may be, al ames, ureversible,

The matrices for both the constmiction and operabon phasesare presented below, considenng the
environmental attnbutes discussed in the previous section.

Project: Rangamats Medical College 8 Hospetal and MNursing College
Location: Rangaman Sadar AMumcipahe, Rangamat
Project Phases:|
+  Pre-construction
«  Construchon
«  Operanon & Mantenance
Seoring Method:
«  Magnitude (M): — 10 (lugh adverse] to + 110 (high beneficial)
*  lmportance (1) 1 (low) to 10 {(very heghy)
» FormacM /1
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Table 5-8 Leopold Matrix — Tdenufication snd Evaluation of Ioypacts - Pre-Constructon & Construction Phase

Project Activities Land Use Topography & Surface Air MNoise & Flora & Employment Local

o Soil Erosion Water Quality | Vibration Fauna Economy
Land acgumsmwon (2393 | =6/ 7 -5/ 06 -2/ 4 0 0 - [ +3 /35 +d /G
acres)
Sike clearing & | —1/8 -8/ 8 =711 A -4/ 6 -4/ 6 -6 /B +4 /5 +4./ 5
eartbworks
Excavation & =6, 7 =747 —4 /6 -5/ — 57 -4 /5 +5 /6 +5 /6

foundation works

Constiucticn of | -4/ 6 -3/5 —4 /6 = /7 . )T 375 +7 78 +7 /B
bildings
Constmoction teaftie & -3/ 3 ~2.04 -3/ 5 —G /7T -6 ST —2 4 +4 £ 6 507

meatenial transpoct

LF
]
]
e
1
L8
T

i |
|
s
e
T

Labor CAmps Be| =3/ 5
temporary facilities

5 -4 /6 -3 5 4/ 7 5 .7

Key Construction-Phase Observations
«  Major adverse impacts: soil erosion, dust, noise, surtace water contamina ion
=  High positive impacts: employment peneratvon, local business prowth

« lmpacts are temporary and reversible with mitigation
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Table 5-7 Leapold Matnx - Idennbeation dod Evaluavon of Tmpacts - Operatron & Muntenance Pliaze

Project Activities Water Wastewater Air MNoise Public Education  Employment  Socio-economic
Resources Duaality Health Development

Hospital operation (600 —4 /7 -6/ 8 -2/4 =35 +9/10 +6 /8 +H /9 +9.710

beds)

OPD  services: (1000 -3/ 6 -4/7 -2/ 4 =274 | +10/710 | 45/7 7./ 8 +49. /10

panents/day)

Medical &  numsing O i { {l +6G / B +10 /10 +6. /7 +7./B

education

Biomedical waste. —5 /8 ~& /9 ~3 /6 =24 /7 Ll 2.7 4 i

grncration

Operation of ETP & +3/7 +7/ 8 +2/4 il +6 /B il +2/ 4 +4 /6

washe ma nagn:mi:nt

Residential faciines —2 /4 =%i5 13 sl Sl Bl 0 +3/6 HG ST

DPE‘EH.UDH

Key Operation-Phase Observations
«  Very high positive impacts on:
o Public health (SDG-3)
o Medical and oursing education
o Employment (2,641 personnel)

o Remonal socio-economic development
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» Key adverse risks: wastewater, biomedical waste
» These are manageable with proper ETP, BMW Rules compliance, and monitoring
3 Overall Impact Summary (Leopold Interpretation)

Environmental / Social Aspect Met Impact

Land & 5ol Moderate adverse (temporany)
Water Eaviconiment Moderate adverse — manageable
Aux e MNonse Short-term acdverse

Ecology Low to moderate adverse.

Public Health Very high positive

Educaton Extremely positive
Emplovment Highly positive

Regional Development Highly positive

4, Conclusion Based on the Leopold Matrix
» The constraction phase resolts in moderate, short-term adverse environmental impacts, whech are localized and reversible.
» The operation phase generates overwhelming long-term positive impacts, particulady i

o Healtheare accessitahity
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o Medical and oursing education

o Employment and sono-économic nplftment of the ball districts
« With proper mplementanon of:

o ETP

o Biomedical waste nranagement

o MNoise and air control messures the project is environmentally acecptable and socially beneficial.

BMCHNCYELA/GETTY/ 2025 H



Environmental Impact Assessment (EIA) of
Rangamati Medical College & Hospital and Nursing College

Table 5-10 Potennal smpacts due o project condirucuon and operstion

e55 o I1 i J

Negative Positive ] Magritade
No | apacts Short | Long | Short | Loog Efpm Low-L | Mitigation Measures
Temm | Term | Term | Term High - H
A (Gl . 0000 000 ]

Duplacerent of J i

People

Change of Land N L NfA

use

Loss of 4 [ Plantation Aronnd

trees.-"vegetahu:rn tle b

Slufting of N i

utilities

Inipact e

archaeolomical W

Change in

i frastnscine N/A
i‘mp:f: drainape, n=e
Impsct on water 3 L sibistanoss that
quality protect against the
leaching of oil
Trvipetet O air Tarpanhn or jute
quality (nehuding | M shieet 13 use during
st pereration | eonaTriciicn
Use Earplog for
. . personnel, use
Modse polluticn Y M R -
cover the area
Trathe management
Teatfer J L and permat heavy
CONEesion vehicle in the earhy
mornmg of mght
E-‘-‘i‘s-;:lnml ol Do not dispose
CONSIC o y L amvwhers, sell or
ciehins fmatenal shore
Tublie lusalrly and y M Strvetly follow 1o use
anfery of PPE
Socizl Impact N L -

ambient ar ¥ L E:r;?fﬂres
Lonpact on water J I p s

; ina
quality s S e
[ncrease m nowse J L Cover the ages and
Tewvel machinery
Water harvestugy 3 fi i
e rer_ha.rge
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Proper waste
management as per
Drisposal af salid BE pusdelines and
\ L A s
washe other solid waste will
be sold o a third
Oniabty of hie v M -
Coninbutwon to J L
Mational (GDE
Tacrement in \ L
gIEer Cover

5.14 CONCLUSION

It bas been notced feom both mareces that the proposed progect 1s basically the constmcnon of
a project, namely Rangaman Medieal College and Hospatal, and Muesing College. Henee, no
actvaty s found aceountable for ereating any significant advesse impact on envarommental guality,
The impact matrx revealed that noise will be the pomary ecological 1ssue duning factory
construction. Adverse impacts on soil erosion and workers” health & satety due to Factory
construchon and opention were identified as the most sigmbicant. However, those impacts can be
redieced o a neghgble amount by proper Management measnres, Civil works dunng construction
may alter the sel structure e the Swroundmg area. In fatherance of these, the study and
evaluation of impacts have shown that the proposed project would haye signibicant positive
impacts; particuladhy in promoting social, economic, and environmental development, incloding
the development of sustainable alternatives to natural gas, growth in GDP, and the creation of
ermploviment opporiemies.

It can be concluded that the overall negatve unpaet of vanous activines on different environmental
paramerers 15 neghgpble when 9 proper Envirenmental Management Plan (EMP] is in place. Even
the negative consequences can be converted into positive, beneticial impacts with the adequate
and timely mplementation of EAMP. Hence, the project can be considered environmentally
safe & fit.
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CHAPTER 6 PUBLIC CONSULTATION

6.1 GENERAL

Stakeholder engagement s a core requrement af the Environmental Inmpact Assessment (ELA)
process fon Red Category projects under the Bangladesh Environmental Conservation Act,
1995 and Environmental Conservation Rules (ECR), 2023 For the proposed Rangamari
Medical College and Hospital and Nursing College Project, o structored and multi-stage
stakeholder engapement process was undertaken to ensure transparcncy, wnclisivenecss, and
wtegration of koral concerns into project plinning and environmental management.

The engagement process was designed 1o
«  Identity stakeholders bikely to be attected by the project
+  Provide nmely and aceessible project-related information
= Collect concerns, expectations, and local knowledge

» lotegrate stakeholder feedback into wmpact sssessment and mitigation measires

6.2 IDENTIFICATION OF STAKEHOLDERS

Stakeholders were idenniied based on their proximity to the project site, level of influence, and
degree of potential impact. The following catepones of stakeholders were engnped:

« ressdents hvang wathin the progect mifleence areq
«  Indigenous and local commnmry epresentatives
«  Loeal government mstumtons {Umon Parshad / Mueapaliy)
- HE‘E.I.H.'.IL'EIE SCTVERE LISCTE ﬂl'ld cﬂmnmmt}' ET"D'HPS
»  EBEdoratonal insttitions in the surrounding area
»  Local busimess owmners and service providens
»  Project-attecred persons (PAPs), 1f any
+  Relevant govemnment agencies and Line depamments
Special conssderabion was given to vulnerable groups; mclodmg women, eldedy persons, and

low-income households, to ensure mcluseve participation,

6.3 STAKEHOLDER ENGAGEMENT DURING EIA SCREENING STAGE

6.3.1 Engagement Approach
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Dwaring the EIA sercening stage, prelinunary stakeholder engagement was caroed out through
informal consultations and site-level discussions. These enpagements were conducted by the
ElA study team w coordination with local representativmes.

6.3.2 Methods Used
» Iaformal face-to-face dismissions with local residents
»  Aleetings with local keaders snd commumty representatives

+ Rapid reconnaissance surveys of the surrounding area

i3 Key Quicomes
The engagement at thus stage helped o

« Idenuty environmentally sensmve receptors such as nearby water bodies and resdental
arcas

»  Understand local concems reparding land use change, access roads, and construction
distrhances

«  Suppoat the classticanon of the project as Red Category and the need for a full EIA
The mionmaton gathered dunng this stage was used 1o fnabze the Terms of Reference (ToR)
for the ELA study,

6.4 STAKEHOLDER ENGAGEMENT DURING FIELD SURVEY AND
BASELINE STUDY

641 Engagement Strategy

During the baseline envirommental and socio-economic survey phase, stakeholder
enpagement was condocted vang a structured, participatory approach. Engapement activities
were concueted concurrently with environmental montonng and field investigations.

6.4.2  Engagement Methods
The following methods were apphed:
»  Houschold-level consultations wath nearby residents
»  Key Informant Interviews (K11} with local leaders, health workers, and administeators
+  Foeused group discussions (FGDs) with commumity members
«  Unesite observations and informal interviews
Stakeholders were informed about:
»  Proyect objectives and mayor components

»  Expected construction and operation actvities
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» Potental eaviconmental and social impacts

4.3 Documentation and Recording

All eonsulanons were:
»  Conducted m the loeal bnguage 1o ensure understanding
«  Properly documented through notes and beld records

s Cross-checked with basehine dats tor COnsstenoy

6.5 STAKEHOLDER ENGAGEMENT AFTER DRAFT EIA
PREPARATION

651  Dhisclosure of Deaft E1A

After completion of the Draft EIA Reporr, the document was prepared for submission w the
Department of Environment (DoE). In sccordance with DoE pudelmes, the deaft findings wll
be disclosed to stakeholders before final approval.

6.5.2  Second-Hound Public Consultation Process

A formal public consuitation will be conducted to:

= Present key hindings of the EIA

»  Explam predicred envirommental and social impacts

»  Share proposed muingaton messores and Eovironmental Management Plan (EMP)
The consultation will be conduered through:

= Public meetings at secessible locabons

»  Visnal presentations and verbal explanations in understandable lanpuage

«  Open discnssoon sesaons allowing stukebobders to express views and concerns

6.5.3 Feedback Integration
Comments and suggestions recerved dunng this stage il be:

«  Systematwally recorded
»  Revewed by the ETA study team and project proponent
» locorporated mto the Final EIA Report, wheze applicahle
Asammary of stakeholder feedback and responses wall be included as an annesmre,

6.6 KEY IS5UES RAISED BY STAKEHOLDERS AND RESFONSE
MECHANISM

6.7 KEY CONCERNS IDENTIFIED

Stakeholders rased concems related to:

« Protecnon of nearby lake and water bodies
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»  Medical and hazardous waste managemient
+  Traffic congestion and road safery
»  Maosse and dust dunng constrocton
«  Employment oppartimties tor local people
6,71 Response and Action
In response, the project has commutted to;
= Establish bufler zones and lake protection measures
«  lastall ETP and STP systems with dedicared budger allocanons
«  Prepare o trafhe management and access eontrol plin
« Implement dust and notse control measures

+  Gve preterence to local employment dunng construction and operaton

6.8 GRIEVANCE REDRESS MECHANISM

A Grievance Redress Mechanism (GRM) wll be establizhed to;
+ Recere complants during constracton and operahon phases
«  Enmare nmely mwestiration and resolnnon
«  Mantan records of grevances and acnons taken

The mechamsm wall be communicated ro stakeholders through novee boards and local
admimsiranon,

Conclusion

The stakeholder enpapement process for the Rangamat Medical College and Hospatal and Nursing
College Progect was conducted 0 a systemartie, transparent, and inclusive manner.
Enpgagoment at multple stages ensored that commumty concems were dentfied endy and
addressed through project design and environmental management measures,
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CHAPTER 7 ENVIRONMENTAL MONITORING PLAN

7.1 MONITORING REQUIREMENT

Envnonmental motutormg s essental to BEnvuonmental Management Svsterns, providing entical
mformaton for rational decision-makmg. The pame objectives of momonng are —

*  To check whether mutiganion and benefir enbancement measures are beang adopted and
are effective n practice.

* To provide 2 mesns whereby mnpacts that were subject to uncertamty at the hme of
preparation ot ELA, or which were untoreseen, can beidentfied. and steps to be taken to
adopt approprate conteel measures.

* To provide mnformat:zon on the actual nature and extent of key umpacts and the
effectrvensss of the mutipation measures, which, through a feedback mechanism, can be
taken into account i the plannng and execution of snular projects o the future.

There are two basic forms of momtoring:

0 Wisnal ohservation or a checklist, coupled with inguices
0 Physical measurement of selected parameters.

In genersl, momtonng m ndostoal projects 15 done by phvsically measunng selected parameters,
such as air, water, soil, and noise. The monitoring program should ensure compliance with national
environmental standsrds. This momitonng program is vital for ensunng that the project does not
catse adverse ecobogieal mmpacts i the ares and for provnding o database of operations and
mgintenance aetivibes thar can be nsed of unwarranted complants are made.

7.2 MONMNITORING THE IMPLEMENTATION OF MITIGATION
MEASURES

To ensure that the recommended environmental mitigation measures are eftectvely implemented
throughout the project bfecycle, a stractured Envirconmental Montormg and Audit Plan will be
ﬁ_::l]n:lwn:d. This plan invobves a combinabon of site nspecbons, documentation reveews, water anid
air sampling, photographic evidence, and regular reporting.

7.3 1. METHODOLOGY FOR MONITORING MITIGATION MEASURES

The following methodology will be adopted to verify that mstigation measares are in place and
functiomng effectively:

. Checklists and Site Audits: Use of standardized. eovironmental audit checkhsts
during regubar site visits to assess complance with outgaton measares,

. Visual Observation: Montoning of housekeeping, waste stomge, ETP opemtion,
emissions conirol, and chermeal handhng areas,

. Sample Testing:
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o Effluent Sampling: Collected before and after ETP treatment for pH, BOD,
COD, T3S, Color, etc.

o Ambient Air Quality; Motonng of 303, NOx, PM2.5, near genemator zones.

o MNoise Monitoring: Near generators, heavy machmery zones, and boundary areas,

. Photagraphic Records: Repular phorographs of key pollution control nmrs (ETP,
solud waste storage, chemical storage, lboratories) and changes m site conditions,

. Worker Interviews: Randaom intervews 1o assess awarensss and implementation of
health and satety and environmental practices,

7.4 2. MONITORING LOCATIONS (WITH MAPS & PHOTOS)

Monstonnganll be conducted at the ]nlluwmg spr.l:Ltil: locations:

Monitoring Site T"urpni-e

ETP+5TP Inlet and Outlet To assess the efficiency of treatment
Generator Emssson Poants To memtor ar gualiy

Operation Theater, pathology section To monitor spill prevention

Solid Waste, Medical waste Stomge Yard To ensure proper segregation

Nouse Seomitive Zones {Generator, Boundary) | To measure noise levels
Groundwater Extracnon Pomnt (Tobe-well) To momtor water usage and quality

7.5 A MONITORING SCHEDULE AND FREQUENCY

Project Phase Maonitoring Activity Frequency

Construction Phase | Waste handling, nosse, air & water | Bi-weekly {twice/ month)
quality

Machinery Asr, noise, fuel usage, and safety Weekly

Installation

Operational Phase | Full environmental  compliance | Monthly  (Rowone), Quanerdy
montonng (Detatled)

7.6 4, REPORTING AND REVIEW PROCEDURE

«  Enmvironmental Monitoring Reports (EMR) will be prepared monthly and quaredy,

COvEring:
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o Montonng data

o MNon-comphance events

o Corrective actions taken

e Vioal documentation (photos, maps)

«  Reports will be subnutted to;

o Company Management (monthly internal review)

o Department of Environment (DoE) (quartedy/brannual subonssion)

«  Annual Environmental Audiv: A certified thied-party ervvronmmental auditor wall veview
overall comphance, ETP performance, and decumentanon annually.

« Corrective Actions: In case of any non-comphance or falore of mutganon, mnmediate
actions will be recommended and wmplemented wader the supervision of the
Envionmental Mansgement Otficer (EMO).

7.7 PERSOMNEL INVOLVED IN MONITORING

»  Enmvironmental Management Mfficer (EMO) - Orvenll coordination

= ETP Supervisor - Daily log maintenance

»  Bafety Officer — Health and hazard compliance

«  External Environmental Consultant — Third-party assessment (if required)

F MIONIEH RING INDICULENS.

Environmental momtonng requres a set of mdicators that can be comveniently measured,
assessed, and evaluated penodically 1o observe teends in basehne ecolomenl quahty, Table 9.1 Lsts
the parameters to be tested, the sample number, and the sampling frequency. Here, 1t may be noted
that the parameters are selected according to the DOE requirements, as specified o the

environmental guality standards (EQS] for the concerned industoes.

Table 7-1 Momitornng Parameter and Frequency

1

Frequency.
Btack Emuswmions &PMI Final exbiaust Halt-veardy
Crenerator
Waste water pH. BODA at 20°C, ETP+5TF miet & Halt-yeady
treatment plant COD Ohutlet
mietdioner’ | o eoded Solids (55);
s oAty Color
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Workplace nose MNoase level at the MNosse at différent Half-yeandy
leve] workplace locations m the
workplace

To be an envivonmentally scceptable project, the proposed projeer should have s own
enwironmental monitoring anit/cell with trained manpower, the necessary equipment, and other
lopstics, and the cequired budpet. Rangaman Medical College and Hospital and Nursing
Collegre should develop a working relationship with the Department of Eovironment (DOE) by
imnchertakane a jomt momtonng program o moniior the above paameiers.

7.2 MONITORING PLAN

Unless specified otherwize, the plant nullm!::u:jl' should earry out all momtonng senvites. For
gpecific purposes, a network should be formed with the plant's workers and emplovees.

Water Pollution

0 Monmorand cantrol wastewater discharge 1o the nateral deain

0 Mootor complance with water quality standards set by DoE dunng construction and
operational penods.

Table 7-2 DoE Warer Cuality Standard for Inlind Surface Warers

Pamameter Unit Recreation activity Frshenes
pH - 6.5-8.3 6.5-83

BOD mg/] e/ L 3 or less 6 or bess

MO mg /| mg/ L 5 or more 5 0F more

Table 7-3 Sevwage Water Parameter

Parameter Unit Standard Limit
pH - -0
BODy ar 20°C ' mg/1 ' 30
' COD mg/1 100
. Suspended Solids (55) g1 1iM
| Total Coliform " Number/100 ml T

Moise Pollution

Montonng achons taken by the authonty of the plant to reduce noise and meet DoE gudelmes,

Tabkle 7-4 Dok Standards for Sound

Category of arcas __ Standard determined at dBa unit
Day (6 AM-9 PM) Night (9 PM-6AM)

Slent rone 45 35

Resudentsal ares 1) )

Miged area Gl 1)

RMCHNC/ELA/GETTS/ 2025 “



Environmental Impact Assessment (EIA) of
Rangamati Medical College & Hospital and Nursing College

Commercial area il Gl
Induatrial area T5 T

791 Bolid Waste Management

According to the US EPA “Medical waste 15 a subset of wastes generated at health care facilies,
such as hospitals, physicans’ ofbwes, dental practices, blood banks, and vetennary
hospatals/ clinics, as well us medical research faciliies and laboratones.” Generally, medical waste
i catepoazed as hazardous or tosie waste. Therefore, it 1 mpunions. The different trpes of medscal
wastes are blood and other bodily flmd; blood-soaked bandapes, compresses, ete; bissues, such as
cegans or biopsy samples; vsed and wnused hypodermic needles trom the imection of msehn or
ather prescnbed dmgs; tattoo and body percing needles; hbome kidney dhalysis filtee, bags, and
:quipmrnt; automatic lancets used for blood samplmg; contammated gloves or other protectve
materials; culture matenals and swabs. The cateponies of medical waste according to the Medical
Waste Management Act-2008, Bangladesh, are given in the following Table:

Table 6.1: Category and Treatment Facdities of Medical Waste
[According to the *“Medical Waste Management Act-20087)

Category | Catepory  of  Waste | Treatment eod destnuction
of Waste | Sample
Category | General Waste (Infected | {a) Removal of premises or pubhe landfill.
MNo-1 / Harmful Waste] (b} Ensure that plastic waste is cut off and reused.
Category | Anatomical waste {a) Punbcauon /destmiction of the concrete pit method
MNo-2 n @ premuses [/ safe place.
(b} Deep sol cover (the amounnt 15 small)
() Use  of  steam  autochvmng/mucrowave
breatmeent S incine ra oL,
Category | Pathological waste Category No. 2 (Anatomical waste),
Ne-3
Category | Chermeal waste () Remin to the expred chemwal waste suppher Of
No-4 guantity 1s hugh}.
(b) Dusposal of sewage by dilutng ot with o hage
quantity of water {1f the quantty 15 small)
fc) Chemeally punfied/mactivated in the “sewape
system,
Category | Pharmacentical Category No. -3 chemical waste) lTike,
MNo-5 '
Category | Infecnons/bacreral (#) Puniheanon /destruetion of the coserete pat method
MNo-o waste ina premises [/ sate place.
(b} Decp soi cover (the amonnt is small)
(c) Use of stcam  autoclhwving/microwave
treatment,/ Incinerstor.
Category Radioactive waste (a) If the level of radicactvity per kg of waste exceeds
No-7 (.1 MEB Q, it must be treated and disposed of followimng
the prowvisions of the Bangladesh Atomue Epergy
Commussion.
Category | Sharp wasee {a) Punfication /destruction of the concrete pit methad
No. B n a premuses | sate place.
(b} Encapsulanon
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(c) Deep soul cover (the smount is small

(dl Use of steam  autocaving/microwave
LEear e, meTnera o

Reusable General Waste | (3) Ponfieanon and reuse by steam autoclavimg,

(b% Chenueal treatment and reuse.

Category | Luguud waste (a) Removal from the drainage system by diluting wath
No-9 (Infected/ MNon- plenty of warer.
infected) (b} Remowval to the sewer by chemscally puntying
maxed with 1% sodiom hypochlonite solution,
Category | Pressunzed waste (2] Refund vo the suppler (in excess)
No-11 (b} Methodically depressanzed removal  with

normal /recveclable waste (in emall guantities)

792 Waste Treatment and Disposal Plan for Solid & Liguid Waste

Sertng up indivsdual rrearment and disposal umits g challengog and costly for each medscal center,
After all, the progect has wts management plan. Local Mumcipality and Hospatal Own Incimerator
15 the third party that carnes solid medical waste, The medical waste treatment process compaises
severtl umt processes. First, waste 15 penerated by hospatals” vanous activities: Then 4t s collected
by a separate marked bin. Color-coded bins [per medical waste management guidelines) will be
provided on each floor.

From the collection, bin waste acoumulates—the solid waste collected by the Local
Municipality and Hospital Own Incinerator for solid medical waste management, The
hospatal has a secondary waste storape area This area 15 used for waste storage. From
ditferent floors and facilitics, medical waste accumulates in the room. Here, wasic is
separated (where requured) and stored 10 this oom. The waste collecton velucle colleets
all the medical waste [except liquid) from these secondary stompe tacilities (see the
following fipures).

Fipure 7-1 Bin for sobd wiaste managerment
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Steps in Management of Hospital Waste Include:

~Training and Awareness

-Generation

-Segregation/ separation

-Collection

-Transportation

Storage

-Treatment

~Final disposal

One of the challenging tasks 15 findimg out the waste as color code wise. An appropoate way of
wlentafying the waste 15 by somng the waste into different COLOR CODES. Color code 15 easy
for idennfication and thereby easy for safe handling, transportaton and waste neatment, The coler
code vanes from

Country to country. For example, Infectous waste 15 kept in a colored bin, sharp waste ma red
bary, lrgind waste in @ coloced ban, and other waste ina black or general tan,

Waste Sepregaton:

“Waste sepregation means dividing or sepanatng waste at the earhest opportumty at the pomt of
origam.

Mot allowing hazardons waste 10 mes with non-hazardoos waste,

-If waste Is segregated correctly, a small amount is needed for disposal instead of a large quantity
of garbage, ulnmately resulung in kewer manpower, cost, and nsk.

-If sepregation is not done correctly, @ small guantty of hazardous waste has a chance to mux with
4 large volume of non-hazardous waste,

Transportation
In-house ansportanon

-Means transportation of waste from the site of ongin or coflection to temporary storage area
within the msttrhon,

-Waste should be tansported by o designated trolley, theough the dessgnated route according to
the tume schedule gven by the institubonal authonty.

Temporary in-house storage

-The store will be a room or area or building within the health care faciboy depending upon the
cuantity and quality of waste collection

-MNormally, waste should not be stored for moce than 24 hours.
Record L:c:FirLg
-Accurate fecord keeping 1s needed for effective medical waste management.

-Record keeping mught give some vital information, which 1= needed for:
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4. assesses the recurrent expendimre
b. assesses the quality and guantity of gencrated waste

The designed wastewater teatment plant will wear the guwd medical waste. Detals of the
wastewaler treatment plant are grven - the annexure.

The toral management plan ot hospatal waste 15 gvenan the following schemante duagram.

Health and Safety

Montor Envsronmental comphiance and unplement health and satery measures for workers dunng
the operational penod.

7.10 ENTREPRENEURIAL RESPONMSIBILITIES

To ensure effectve momtonng and compliance, the following responsibilines are asugned to the
Project management:

= Manpower.
o Environmental Management Officer (EMO) - 1 (Full-tune)
o ETP +8TP Opcrator — 2
o Lab Technician — 1 {for sample collection and coordination with the Tab)
o Safery Supervisor— 1 (overseeing chemical & occopanonal safery)
+  Techmcal Advice & Support:
o Regular consultanon with cernfied envionmental consultants

o Capaciy-bunbding rameng for statf on waste management and ETP operaton

7.11 5. MONITORING REPORTING

«  Intermnal Reports:
o Monthly Environmental Status Report to be prepared by EMO covenng:
0 Effloent discharpe suminery
0 A and noise measurement sesults
0 Waste peneration and disposal log
0 ETP operanonal log
*  External Reports:

o Quarterly Monitoring Report to be subnutted to the Department of
Environment (DoE).
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o Annual Environmental Compliance Report (AECR) and Third-party
Environmental Audit Report (of required by DoE or during heense renewal).

Record Keeping:

o All eports, test results, photographs, and waste mamfests will be docinmented
and stored for at least five years for reference and regulatory peview,

7.12 MANAGEMENT OF DIFFERENT ENYIRONMENTAL ASPECTS

BASED ON IDENTIFIED IMPACTS

7.12.1 Management measures for the Air Environment during
Constroction phase
0 Dieseldoven constmchon machmery and equpment shall be hitted with appropnate
silencers, will not be et idie for prolonged penods of nmie, and wall be subjected to regular
scheduled mammenance to mensmuze the exhaust erussions.

0 Vehele engines shall not be left monmg when not m use,

0 Impropedy fanctioning equipment and vehicles shall be removed from the project site or

shall b repured before retirmmg to service.

0 The contractor working on the project shall ensare that waste amsing from construction
activities on site 15 not burnt on the premises.

0 Water sponklers will be used to control the fugtive dust.

Operation phase

0 Bumung of sobid wastes or waste ods shall be sinctly prohibsted. The local munecepality and
the hospital waste management system incmerator shall dispose of the entire solid waste
penemted. Already made o budpet in the DPP page 219 about medical waste management,
estimated budget 165000000.00 BDT, and Sewage Treamnent Plant estmated
budger 7500000000 BINE,

0 Al roads should be paved 1o reduce pollution levels:

0 Enmussions from equpment/macthunery & vehicles shall be momtored regularly.

0 Al necessary equipment/machinery shall be in good condition for proper operation.

0 Employees shall be provided with sufficient envisonmental management & safery
materials. They shall be prven sppropriate trarming, as well as a display of the summanzed
Envuonmentil Management & Safery Procedures, which shall be made available at the site
threugh 4 signbeoard.

0 Regular Air monitoring and inspection of the environmental management practices shall
e carred our, and the necessary documents & records shall be mantamed,

0 The Project authomty should check the quality of the gases emitied by the pencrator at

repular intervals o monstor its performance. 1E the sesult shows that the eimutted ar doesn®
comply with any standard, ratgaton measuzes must be taken based on the siteaton,

RMCHNC/ELA/GETTS/ 2025 n



Environmental Impact Assessment (EIA) of
Rangamati Medical College & Hospital and Nursing College

0 The sources of ar pollurants are buming fuel. During operation, these sources would ent
the exhaust gages contamng CO-, WO, 3O, and 4 neghmble quanuty of pariculare matter
(PALi). Contrel of ar pollutants from these sources would be achueved by safe dispersal,
providing adequate heights to the respective exhauvst docts, improving the combustion
process, and installing an air polution controller svstem if necessary.

7122 Management Measures for Water Environment

Effective management of the water environment 15 a cnbical compenent of the Rangaman Medical
College Hospetal, Medical College, and Numsing College Project due to the senstaty of
surrounding surface water hodies, h'lﬂ}' terrawn, and pm::inul'_l.' to Kaptm Lake, The proposed
mubigation and manegement measures have been planoed for both the constructon and
operation  phases, with adequate fnancial allocations already  neorporated 0 the
Development Project Proforma (DPP).

7.12.2.1 Construction Phase Water Environment Management Aeasures

Draning the constructron phase, potential impacts on the water environment may arsse from surface
rnoff, wastewater generation, sccedental o spulls, and improper waste handling. The following
management measures will be strectly implemented:

1. Control of Burface Runoff and Erosion

o Temporary doanage channels, zilt traps, and sedimentation pits will be constructed
te control mnoft and prevent sou erosion,
o Excavated areas will be covered during ranfall o mmumize ssdiment transport into
nearby water hodies,
Wastewater Management

|4

o Wastewuter genemted from constmacton actvites, equpment wastung, and labor
camps will be treated through temporary sedimentation tanks and soak pits
before discharge.

o No ontreated wastewater will be discharged into natural water bodies or nearby
deains.

J. Prevention of Ohl and Chemical Contamination

o Constructon machmery will be regubardy mamtamed to prevent leakage of o, foel,
und |.'L'Ib.|'.il::]l'lt5.

o Designated mpervious platforms will be uzed for refueling and mamtenance of
eqUpment.

o Srorage of constrnction chemacals, pants, dand solvents wall be done 1o secured,
covered areas,

4+ Protection of Nearby Surface Water Bodies

o Buffer zones will be muntamed between construction activibies and aearby ponds,
streams, and namral deginage channeds.

o Dhrect diposal of construction waste, spol, or wastewater into water bodses will
be stoetly profubired

o

Monitoring and Supervision
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o Regular mspection of dranage systems and wastewater handling facilitees will be
condacted by the Enviconmental Management Unst (ERLT):

o Immedate corrective pction will be taken m case of anv acordental discharge or
rontamination.

The sbove measures will ensure that construction-related impacts on surface water and

groundwater remain minimal and localized.

1.12.2.2 Dperation Phase Water Environment Management Messares

Dunng the operation phase, the hospital and educanonal facilines wall generate sipmticant volumes
of sewage and medical wastewater, which require specialized treatment to protect pubhe health

and the surmounding envirenment. To address these impacts, a comprehensive water management
system has been planned and budgeted.

a) Instaltation of Effluent Treatment Plant (ETP) and Sewage Trearment Plant (STP)

«  The progect wall mstall an mregrated Effluent Treatment Plant (ETP) and Sewage
Treatment Plant (STP) to trear;

o Hospital wastewsater {from wards, lboratones, operation theatres, laundries)
o Domeste sewage (from hostels, dormitones, stafl quarters, kitchens, and tod=ts)

» The S5TP will be designed to meet the Department of Environment (DOE),
Bangladesh discharge standards.

»  Treated effluent will be resed tor toilet flushing, landscaping, gardening, and road
washing, thereby reducing freshwarer demand.

Estimated Budget (as per DPP, Page 219 Sewage Treatment Plane [(3TF): BDT
TS, O, (00, 00

b) Medical Wastewater and Liguid Waste Management

»  Wastewater generated from medical and lsbortory activities containing  pathogens,

chemcals, and disnfectants will be pre-treated before entermg the eentral treatment
SYSIEmL.

»  Segregation of highly infecnious hquid waste at source will be ensured.

+ Chemical neutmlizanon and dismfection processes will be applied where wequiced to
reduce biologweal and chemical loads.

Estimated Budger for Medical Waste Management (as per DPP, Page 21'%:
* Medical Waste Managerment System: BDT 165,000, 000,00

¢} Protection of Surface Water and Groundwater

=  No untreated wastewater will be discharped into nearby surface water bodies, mchding
Kaptai Lake or natural drainage channels.
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Regular monitorng of treated effloent qualny (pH, BODy, COD), TS5, pathogens) will be
condocted.

Groondwater abstraction wall be regulated, and smnwater harvestmg will be implemented
to enhance groundwater :ccha.rgc.

d) Drrainage and Stormwater Management

Separate stormwater drunage svstems wall be proveded to prevent mitng of ranvwater with
SEWaZe.

Stormwater dramns wnll be deswpned considenng the hilly terramm and ligh ranfall
charactenstcs of Rangamats.

Regular cleaming and mamtenance of drans will be ensured to prevent clogging and
overflow.

&) Institutional and Monitoring Measures

An Environmental Management Unit (EMLU) wall be responsible for operanbon,
miorutermng, and mmntenance of the ETP and 5TP.

Standaid Operating Procedures (3OPs) will be developed for wastewater treatment

DpCritons;

Peniodic ceporting o the Depantment of Eovronment (DOE) will be ensnred as per
repulatony requirements.

7.12.2.3 Overall Effeetiveness of Water Envieonment Management

With the implementanon of the above measuzes and adequate financial provision in the DPP,
the project s expected to:

Prevent surface water and groundwater contaminaton
Ensare sate management of medical and domestic wastewater
Protect Kaptu Lake and surrounding ecosystems

Promote sustamable water use and envimonmental comphance

Theretore, the esidusl wnpacts on the warer environment durmig both consteton and operatson
phases will be low and environmentally manageable.

7123 Management Measures for Terrestrial Biodiversity

Construction phase

Regular momtonng shall be condueted to prevent contmmmation of namsal habomais. The
5!E.I'.Ij|‘1t:‘ln|: impal:ts- would be on tereestnal CEDIDEF. Care shouald be taken du.ring constructsen o
ensure it does oot affect berrestnel inhabitants,

Orperation phase
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0 Disposal of effluent & sewage shall not be made mio nearby or sdjacent water hodies or
other ecological habitats to prevent impacts on the environmental strocture & habstat of
the area.

0 Any sobd waste shall not be dumped 1nto the manne envionment, nor on the land of the
premises [/ sarrounding ares.

0  Contarumation of manme water caused by any means of project operstion shall be avoided
to prevent adverse impacts on ecology.

0 Regidar momtonng of the locul ares shall be conducted 1o assess any residoal effects on
the local ecology trom the project’s opemtions. Mecessary technologies/ facilities for the

preventon of such effects shall be provided immedeately by the project proponent.

7.13 MANAGEMENT MEASURES FOR SO0CIO-ECONOMIC
ENVIRONMENT

Construction Phase

A sigrnbieant aftrmanve impact of the proposed project will be the creanon of direet & mdirect
emplovment and the uphfung of the econoame status of people bving in the neacby area. Local
populaton would alse get opportunibes 1n related services activibes bke small contractors, sub-
contmactoss, supply of construction matersals, supply of basic facilities Like eatables to the site e1c.
The construction actvitees will generate significant employment in ancillary actvinies:

Orperation Phase

The proposed projeet shall result in sigrfreant employment dunng the operation. The propanent
shall gve poonty o the sppomunent of local people to the maxmivm extent dunng the
employment process for the proposed project.  Safety traimung shall be proveded to all wodcers.
The workers shall pass throuph the medical examunabion prior to recruitment and penodic medical
checkup shall also be carcied ont. An emergency response plan and disaster management plan
shall also be placed to take care of adverse wnpact m case of any madent of acedent, Soch plans
shall also be helpful to the local ares dunng the imadence of MNatural Disaster.

B8 DL TN L BRI AN 5oV Y

The contractors shall alse be brefed on the condibons mposed by repulating agencies on the
project, the potenhal problems and Management measures and thewr obligations m the mechng
those sequirements. Proponent shall ensuee that the contractors implement their instrictions
properdy while constructing by mcorporating appropnate conditsons m the contract docwments.
Some of the safety aspects to be implemented are as under:

0 Montonng safe working proceduses through safety work permit system and provided
safety supervision.

Satety audit of mechanical equipment and electocal installations.

Destbunion and stermge of personnel protectve equpment and fiest-aid tems o ol
working groups and offices,
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0 Preparsuon and updatng of saferv standards and safe working procedures,
0  Accdent investigation, eoeegency handhing and documentation of acodent reposts.

U Ploning, orpanizing and conductng tramning programs for emplovees on safety, safe
working procedures for varnous related activites,

0 Plaonng, orgamizing, and condueting safety awareness programs for eontmctors and the
COMmMULY,

0 Welding and painting will be carned out after temporary enclosures are provaded agamst
wind, etc., f necessary,

7141 Work-related injuries

All accupatonal acodents should be notfied to the family of the acerdent vicom which shonld be
mformed as soon as possible and as required by national lows or repulations to the authonty, the
labor inspectorate the approprate insumnce or any other.

fa) Immedhately after reportng of an cccupsnonal seeident-causing loss of hife,

by Wihm a prescnbed tme tor other occupanonal acodents. with a view fo mestng the
requirements of khbour inspectorates, insurance institebons and the stabstics producing body the
forms prescobed in either a specific or single format should include at least the following minsmuom
information on

(a) Facility and emplover

(hy Inpured person [mame, sddress, sex, and emplovment status, occopation,

fe) Type ranure and locaton of myicy, (d) acadent and s seqoence (geograplocal locanon of the
place of the accadent, date and tume, action leading to amury-type of accident),

Mational laws or repufations shoubd provide for the specification of the relevant necessary
mformation to be nobfied for comimuting aceidents and of more deraded mformoton if avadable:

7.15 AF_F'P_H.ESTAT] O™

Trees and plants age well knowa for trapping nodse, parbculate matters, and paseons pollutants; m
controllmg soll eroson and ground water charging, Green Beft has to be developed outsade of
plant prenuses adjacent to nerthern, western and southemn boundary of the plant. The selecnon of
plant species shall be made in consnlmten wath local forest otboals Grassy lawns and gardens
shall be developed in wvacant areas within the plant premuses under besunficahon scheme to
increase the aecthetse vale,

746 COSTING OF EMFP

As mentoned earlier, no sipnificant eovironmental pollutien from Ranpaman Medical College and
Hospital and Mursing College ocourred. 5o, the capital imvestment sequired for orpamzational
maigement 1 implementng EMP,

EMPF Costing Summary for Rangamati Medical College & Hospital and Numsing College
It is fully deseribed in the DPP,
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Table 7-5 Envirommental Management Acnon Plan for Construenon Phases

DS Mitgartion Measures Time Frame Location Responsibility
Impact
0 Al marenals transported w and from the constructon
sute should be covered.
0 Temporary stockpiles of soil or other material should be
covered or spraved with water on o regalar bass,
partecularly dunng div or windy conditsons.
0 Water should be used to suppress dust on temporany Throughout the
Aar pelltion readways and other exposed aress, COTLS T TR0 Project site Contracton
0 The project site shoukd be surrousded by boundary plase
\'E'HJ.I:
0 Workers in the site should be sssued with dust masks
doring dry and wmdy condimons;
0 Vehicles and other machinery should clear off mmd
before leaving the site;
0 Prefer the dey season for starting construenon work, In
case of working m the many season, install a barner net,
0 Re-cover exposcd soils with grass and other appropriate
species as soon as poessible;
i B 0 Pile wp spoil seil on a fat surface away fiom the drain. ﬂumghi::lll' the
e v 0 Prevent slope failure, landslides, and soil erosion constniction Project site Contractor
0 Aaintun long-term geotechnical stability of oot and | phase
filled slopes
0 The authorty has constructed RCC boundary walls

along approximately 1,700 meters of the project
permeter.
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i Retanung wills covenng an approxamate total ares of
20,403.65 square meters have been buule at coitical
locatons within the project site.
0 Centrol surface runoff and sediment transport
0 Protect adjacent natural drainage, vegetation, and
built infrastructure
0 Ensure comphance with DoE (Bangladesh) EIA
puidelines and hell-ares development best practice
0 Consrruction acuvines that will generate disturbing
Notee and sounds should be restncted to cepular working hours. Throughout the
e 0 1f I.'l.'ql.'l:j'l.".'..d., fts!dcnts should be mven notice of the CONSTICTon Provect sine Coniracton
nome acnvites o reduce the degree of annovance, phase
0 Workers use earplugs while working with 9 noisy device.
Impact on 0 Easure missmum extraction of proundwater; ::sﬂumgl}:z::l Peoiect site Contactor
gromndwates 0 Water waste shoold be avoided through monitonng, -
0 Provide space for temporary chsposal of solid waste
the site and dispose D.t I:]'I:E ":I.'Eﬁti-: .p.r-:bp::‘rlr, Tt
Sohd waste o R t_-amhuﬁ f':'r_wmkm: COMSTNICTIoN Project site Contractor
0 Follow up to ensure appropiate waste disposal and -
sanmfaton prachces by contoactor and constmchion
workers:
Impact on U Avoid unnecessary cutbng of trees; ::j:ﬁ}::s; Peoiect site Contactor
Bjcu.li\'em-irg.' 0 Allocate space tor green belt dn’l:lt:lpn'u:n!; -
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: : : Throughout the | Marerial
Lpact on Contral velacle movement i an orgarmzed way and . .
i ) i constmetion Transport Dierver
traffic volume follow local watfic instructions;
phase Rouie
Establish ke E.rcﬁghung E-j'EI:CI'.IEI. and mu.LnLam oo Thisisoighisit
Eite /Expliosi collaboration with government frefighting and cool . Pt i ey
SR o B LS TR el d.tFEﬂ:‘lTll:nt 1':'{3“}_; L‘-'!:l:['lfl'[]'l.l'l.‘[IDI'.l et sk Cratracion
ase
Orgamze fire dolls and traimnp for constmucnon swafl F
Th £
Employment raugha?u _ :
= Employment of only constructron workers; O TIICTION Project sine Contracton
Lenerkiion
phase
Create awareness of safety ssues among workers and
COnEactons;
Oiceupabonal Monmtonng the practice of followmg safety puidehnes Throughout the
Health and by workers and contractors; CONSTOICTION Progect site Contractor
satety nsk Ensure the use of appropuate PPE while working on phase
the construction site and display proper safety sipns 1
the project site,
Table 7-6 Environmental Management Action Plan for Operation Phases
Eovironmental | Mitigation Measures Time Frame Location Responsibility
Tmpact
Aur paolhunon Provide adequate ventlation snd an exhaost fan in the | Theoughout  the | Progect site Representatve of
workplace. Opemtion phase project
proponent

Spray water on bare soil,

Alunton open so exhsusr foo e genecator snd sex the
The Catalytic copvemer and the fauly enpine would be
reparred a5 3000 as possible,
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0 Planta wee near the boindany line or m the green area.
0 Montoong SPM every 06 Months:
Licpuic wraste 0 The authooty will implement the 20 plan
0 TInssall ETP+3TP to treat the wastewater and mesme it
Sohd waste 0 Apply the 3R miethod ta the project’s waste management. Theerughout  the | Progect site Repuesentative of
0 Tome emplovees oo waste control and dsposal procedures; Opertion phase the praject
0 Segregates wastes at source and stores m demarcated places; L i
0 Spent lube oil will be sold only o a DoE-approved vendor,
Mose and 0 Anoar plig wall be provnided to workers winle near nowse- | Throughout  the | Project site Representative of
Vibration Fencrating equpment of Working in & noisy ares, Clipemton phase the project
Conduct penodic mamtenance of the generator, lbe et
Will procure a nose momtonng device and momton nose
ronditions in and outside the project premases;
0 MMonaborng nose condibons every 06 months
Impact on soil of 0 DBlunton vard eleanboess and store sobd waste n dw waste | Throughout  the | Project site Representative of
laxnct bin. Ohperatron phase the project
0 Green belt development for enhancing the natural sesthetic of FrrCpeieL
the site;
Imparct oo traffic 0 Conmrol vebucle movensent m an orgmuazed way and follow | Throughout — the | Project site Representative of
vl Ioaesl e instrictions. Chpernton phase the prmect
proponent
Fige/ Explosion 0 Eatablsh yenir Brefiehiime spetermn and collabargate Tocally stk T_'].lmughc-ut the | Project site flep resentative of
the government firebghimg and el defénse department. Operation phase the project
0 Orgamze tire doll and trainmg for constroctson staft; PEEPOTETIE
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Cloeapationsl Conduct job safety analvsis; Thmughnu’r the ﬁl:‘-?l-iﬁ:t sibe ﬁ.l:]:rmmtaﬁvc of
health and safery Lize persomal protective equapment, such as g hard helmer, Operation phase the project
nsk mask, boots, snd eveglasses, pagarent
Amcare and train emplovees on using safety devices;
Srarurary Meet all statutory requirements. with DoE within the time | Throughout  the | Project sue Representative of
reipErements frafme; Ciperation phase the project
propomnent
Teble 7.7 Environmental Management Actton Plan
Potential negative
] e & Envirommental i ;
Lssue / Concern environmental Mitgation measures M’;L_T“, ! Responsible aciors Time frame
impacts &
- Surtace and ground sie o -Autbionty & workers
3 . k - Wl establish o sepiic Adoturorng of water Y )
Water Pollution water pollution o : - Health and safety - Duarterly reporting
-Occupational illness O e oy officer
e boue ST
- Proper solid waste
TRAGETIENT SYstem
, - Bale of solid wact .| -Authonty 8 workess
- Aar, water and soil e ) 5 S Bepular mosntornp of H:ﬂrjx :l:lld ;:_m -Must be keep
. 1r v i - nfesy . . :
; perlhetion .1.'":.: ] ; the solid waste = E inventory) daily remster
Sohd wasre : - Sohd woste callectinn, 2 ol Faeey 5 :
-Poady disposed waste stpcgriand management facilities Naighibom aod for solid waste
¢ hlock drea; Bt 5 : - |y teport
g date e ErAnNSPOATAtion SVshem - The general Public el m
- Sowareness ard
ErAININ CRmpEiEn
£ : ; : L - -Aunthonty 8 waockers ; 3
; : - Lletenomaton.of - Proper stack height for | -Monitoring of ATR : : - Half yearky Atr quality
Air Palluben ; : i : - Health znd zafety P
indone air quality pEnerator quality i . monitonng [Dinly 5PM)
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Mioise Pollobon

-ﬁmwatinnnl -ﬁ:gu]a: miairtain of
tlness  health impact Crenerators
1ze of PPE
- Implementabon an
- Fliting Mg . effective nose contool
Reduced productivty i :
s sBciaricy ! and hearing -Anithonty & workess
-Fatygue, headache, Al prpe -Determine Nowse levels | ettty - Half veady Moise level

nervousness, witabdity

nlse messarement

from tune o tme

afficer

MO0

: : -Providing suitablie - Neighbors and
i h:@ _Piﬂm.lmn hunnng Frnbe:l:i.l:ln woall - Tha 5u1=m] Puhlic
cesuliuty w accidents at
face g
P Tramng of workers
-Good and soumd
bousekerpng practices - The mitiganon
; Prommeion of medsures proposed
;.i:'m-"' i approprate working shyonld be gt in
I
: sy tands and squpment ; Y nlongsede project
-1 ! -Aecale sl mendent
B o Lze of PPE R -Anthooty d: warkess implementation and
: - Redhiced productmty ; records . :
Owcupatioral hazards Pt i e i ~Timely repér and S Ri— - Health and safety daily operations,
_ s mraadntenance of plant el i offices continaously improved
\ gr' prcd equpenent g o and snstared
SRR T -Employee tramumgr throwghour the
. 3 Llse approprmte oepetatrod lafe of the
elevators and other prooject.
bitterg machnery
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7.17 DISASTER MANAGEMENT PLAN (DMP)

TA7.1 Approach to Disaster Management Plan

On-site emernpency or disaster is an unpleasant, sudden event of such magnitode that mav cause
extensive damage to hfe and propenty due to in-plant emergencies resulting from defizencies
operanon, mantenance, design, and buman error; naml calamnes bke floods, cvclones and
earthquakes; and deliberate and other acts of 4 man, Like sabotage, not, war, ete, Every indosty
needs 3 well-docomented Emergency Plan 1o addiess major votoward medents or dsasters,
Because of this, an approach to the Disaster Management Plan (DAP) to tackle the emerpencies,
the proposed progect has been delineated in the following sections. The woles and responsibalities
of key personnel have also been defined in the plan.

T.17.2 Formulation of DMP and Emergency Services

Proposed RANGAMATI MEIDMCAL COLLEGE AND HOSPITAL AND NURSING
COLLEGE will tormmulate a Disaster Management Plan for better and safer management of thear
plants; The DMP 1= telated 10 the final assessment, and 1 s the responsibility of the plant

menagement o dociument, incladmg the following elements.
¢ Assessment of the size and nature of the events foreseen and the probabihty of ther
BECITTENCE;
*  Foopulanen of the plan and lmison with anthontes, inclnding the emergency servces.
*  Proceduress for ruiﬁlng the alarm and commumications both within and ootside the works;

*  Appomtment of key personnel and therr duties and responsibilites, especially for works
wedent eonteoller and waorks man controller:

*  EBinérgency control center;
' Acuon on-sie;
*  Achon off-site;

The plan = prepared to set out how dessgpnated persennel-at the meodent site can mihate
supplementary action, both mside and outside the works, at an appropoate tune. An essential
element of the plan must be the. provesson for attemptasge o make the affected wmt, for example,
by shurting it down. The plan meledes the entne sequence of key personnel to be called i from
ather secnions or off-sie ona complex site.

7173 Need for Disaster Manapement Plan

The proposed project will not produce any potentially hazardous material to human beings, flora,
fauna, or the enviromment. Diespite these, the possibality of accidents cannot be miled out. Human
ertors and mechameal, eleetneal, instrumental, or <vstem Falures have occagonally led 1o severe
dizasters, The tollowing are the general types of Emergencies Dhzaster that lead to the preparation
of a disaster management plam:

*  Fire from a gas cvlinder explosion

*  Fue fromoan eledtoe short cucint
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717.4

Earthguake
Flash food
Landshde

Objectives of Disaster Management Plan

DAP amms to provide detalled gudance on erganizanons] responsibilizes, acuons, reporting
requirements, and avalable support resources to ensure effectve and tmdy management of
ermergencies assocuted with production and operations on the site. The overnll objectves of DMP

are o

Ensore the safety of people, protect the enmirenment, and safeguard commercial
considerations

Immediate response to the emergency scene with an effective communication network
and orpamzed procedures

Obtan eardy warmng of emergency conditons to prevent wmpact on personnel, assers, and
the envwomment

Safeguard personnel 1o prevent iunes or loss of lile by protecung them from hazards and
evacuatng them from an installsbon when necessary.

Aimimmze the impact of the event on the installation and the envizonment by:
0 AMumnnzing the hazard as far as posable
0 Mimmizing the potential for escalation
0 Contaning aay release

To pude to help stack holders take approproate action to prevent sccwdents involving
hazardous substances and to mitgate adverse effects of accidents that do nevertheless
DCCIETL,

7.18 EMERGENCY RESPONSE AND DISASTER MANAGEMENT PLAN

The mitea] 1esponse to an modent s a cnbcal step i the ovemnll emergency response. Like all other
mdnsrses and mstallabons, Propect authonnes must have adequate mensures m place to prevent

accidents and incidents, and to respond to emergencies. The purpose of havmg an Emergency
Rezponse Plan (ERP) 5 ro

-

Assist personnel in determuning the appropriste response o emergences.
Provide personnel with established procedures and guidelnes,

Nt F'l. the appropnate company emergency response team personnel and regulatory Gonrt
AEencies,

Manage public and mede relations.

Mooty the next of kin of acadent vietms,

Promote inter-departmental commumcations to ensure 3 “Companywede” Coordinated
FIMEIEENCY [ESPOmse,

Mimnuze the effects that dsstuptive events can have on company operations by reducing
recovery tunes and costs,
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* Respond to mmmediate requirements to safepuard the subtending environmental and
COMITUTLLY.

Generally, the inital response 5 guded by three pnionties Ranked i importance these prionties
HrE:

1. People

2. Property

3. Environment
Emetpency tesponse procedures will identsfy who does what and when in the event of an
emergency. Respons:bility for who 15 10 charpe and their coordination of emergency actions shall
be sdentibied. Nature of emergencyde Hazardows situanens may be of any or all of the following
CateEores:
I. Emergency

=  Fue,

= Explonion

= Medical emergency,
11, Natral Disasters

*  Flash Flood,

= Earthqguake,

= Landshde
I11. External factors

* Food posomng/wiler poisonng
= Saborage

TA8.1  Bix Steps in Emergency Response

First Step:

Thus step determuines the potental hazards associated with the incident, substance or circumstances
and take appropoate action wdenufy the type and quabbes of dangerons poods involved and any
knewn associated hazacds,

It also determunes potential hazaeds stemmumng trom loeal condions such as inclement weather
water bodies cic. and ensure that the mutial response team 15 aware of these conditions,

Second Seepe

Determune the source/cause of the svent r:sultin_g to the smergency and prevent further bosses,
Third Step:

Conduet an assesament of the ineident site for any fusther information on hazards or remedeea.
Fourth Step:

Tnteate redress procedures,

Fifth Srep:

Report the meoidence, its nature, couse, wmpact, apphed tedress procedures, and any further
assistance tequred, etc., to the appropoiate company, government, and /or land owner.

Sixth Stepe

Take appropnoate steps with respect to hazards to wildhife, other resources and addressing publsc
and media concerns and issues, as applicable. Response priosities are to protect human lives,
propenty and the environment.

7.18.2 Emergency Response and Fire Management Plan
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If 2 small fiwe cannot be extinguished with the use of a portable extingunisher or o fixed
exnnpushing system, or the smoke presents a hazard 1o the operator, then leave the fire area,
ensare the fwe department has been notified, and wat in a-sate area for the fue department
Attemphng to extingush a fire 15 3 voluntary act, Only persons who are properly tramed and feel
confident m the use of & portable extnguusher should contemplate their use. Improper use of a
portable extingnisher can lead to severe injury or death.

T.18.2.1 Types of Fire

There are five tvpes of fie auch as

Class A — Ordinsay combusubles (wood, paper, plasues, eic,)

Class B — Combusuble hguds (oils, pas, cookng o, ete.)

Class C — Electrical (energized equipment — apphances, wining, tc.)

Clazs I — Combustible metals (aluminum, magnesmum, zinc, etc.)

Class E — Commercral cooking equpment (Cooking ouls, Ammal fats, Vepetable fats)

It 1e extremely ynportant to choose the propedy rared fie extingussher for the class of fire thar i
htherg-

Ordinary Wood, Paper,
Combustibles Cloth, Etc.

Flammable Grease, Oil, |
Ligquids Paint, Solvents
]

Live Electrical | Electrical Panel,

Equipment MmDEt‘I'E'-“rl e,

Combustible | Magnesium, |
Metal Aluminum, Ete.

Commercial | Cooking Oils,
Cooking Animal Fats,
Equipmeant [Vegetable Oils

Figuare 7-2 Pictorial View of Diffecent Types of Fare
7183 Fire Safety Risk Assessment

A firé safety nsk assessment 15 an orgamized, methodical assessment of the premuses, the actvities
withun them, the potential tor a fre 1o ocenr, and the harm it eould cause to people 0 and s1ound
the premuses, The presenbed process s avalable for mside or indoor fire nsk assessment. The
following bire nsk assessment process can be followed and executed bwice a yrear.

7.19 EMERGENCY RESPONSE PLANS TO DISASTER

Ememgency response plans are developed to address o range of plausible nsk scenanos and
emphasize the tasks required to respond to a physical event. The emergency response plan (ERFP)
for the proposed factory has been developed, histing various actions to be performed within a very
short penod 1 a predetermuned sequence to effectively and efficiently deal with any emergency,
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mjor accident, or naturl disaster. The pramary objective of the plan is o minimize loss of bfe,
material damape, damape to machinery and equipment, and enviconmental impacts.

7490 Alarm system

The alarm system varies and will depend on the size of the works ares - sunple fire bell, hand-
operated siren, break-open type, tire alaom, etc,

7192 Communication System

Commuomcaton 15 4 key component in controlling an emergency. The following communicaton
svatem may be prowided i the project:

Walky-talky

Telephone

Cell phone

Intercom/ pagpng

Runmners (verbal or woitten messages)

oo a

71953 Siren for emergency

The emergency siren should be ditferent rom a standard sieen, The emergency swen should be
audible at a distance of Skm. The emergency siven should be wsed only in emerpencies.

7194 Escape Route

The escape route from each plant should be cleady marked, and the authony bas alieady marked
the emergency escape ronte on every foor. The escape coute s the shortest pathi 1o reach the open
area from the factory, leading to the assembly point. This soute should be indicated on the layour
plan attached to the on-site management plan,

7.19.5 All clear sigmal

After control of the emergency, the work mesdent controller wull commumeate to the work's
central controller that the emergency has ceased. The central controller can declare all clear by
mstructng the sme othee to sound “All Clear Sirens™,

T19.6 Emergency facilities

The following facilities shonld be proveded to address emerpencies at any time.
Fur protection and firebghting facilities
Emergency hghtmg and standby power
Emerpency equipment and rescue squpment
Breathing apparatas with compressed air cylinder
Fue prosinty st

Resuscitator

Water gel blanket

Low-temperature st

Fire asd lat

Streichers

o I e [ s [ e R e [ e e R e ) e e |
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CHAPTER 8 CONCLUSIONS AND RECOMMENDATIONS

B.1 CONCLUSIONS

The Environmental Impact Assessment (ELA} for the proposed Rangamati Medical College
Hospital and MNurgsing College Project, located at Rangamati Sadar, Rangamani, lias been
condocted m aceordance wath the requrements of the Bangladesh Environmental
Conservation Act, 2023, and the Environmental Conservation Rules, 197 {as amended).
The smudy included baseline environmental assessment, stakeholder consultation, identification
and evaluation of potential impacts; and formulation of mitepation and management measnres.

The gssessment mdseates that the project & environmentally feasible, socially acceprable, and
economically justfied, provided that all recommended mitgation and management measures
are inplemnented etfecnvely,

The project s expected to gencmte significant positive impacts, including:

+ lmproved access to modern and specmbzed healthcare services for Ranpaman and
surroundmg distoets

«  Strengthening of medical and norsing education tacikines

»  Creation of employment opportunities dunng both construction and eperational phases

+ Contnboton to regional socio-economie development
Potental negarive environmental impacts dunng the constmcton and opertion phases—sach
as wir pollunion, nodse, wastewater discharge, medical waste, traffs conpestion, and risks o nearby
water bodses, mcluding Kaptai Lake—have been identified. However, these impacts are aite-
specific, manageable, and largely reversible through appropnate mitygation measures.

The proposed installanon of Effluent Treatment Plant (ETT) and Sewage Treatment Plant
{STP), supporied by allocated budpets of BDT 165,000,000 for medical waste management
and BOT 75,000,000 for sewage treatment, demonstrates the project proponent’s comautment
o envieonmental protection and regalatory comphance,

Stakeholder engagement and puble consultation activities revealed broad communnty support for
the project, with stakeholders emphasizmg the wmportance of protecting the lake, waste
menagement, traffsc control, and local emplovment. These concerns have been duly addressed in
the Environmental Management Plan (EMFP),

Based on the bndings of thes ELA, ot 15 concluded that the proposed progect does not pose any
unacceptable environmental or social risks and may be implemented moan environmentally
sitatmable manner, sulyect o stoct adberence 1o the EMP and DoE condinons,

8.2 RECOMMENDATIONS

To ensure envivonmentally sound and sestamable implementaton of the project, the following
recommendations are made;

2,1 Environmental Management and Compliance

= All matigation measures outlined in the Environmental Management Plan (EMP) shall
be muptemented m full dunng both construction and opetmtion phases,
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»  Regular eovironmental monitorng shall be condocted for air quality, noise levels,
wastevwater qualiy, and solid/medical waste management.

+  The project shall comply with all velevant DoE standards and guidelines, nchadmg
ermssion, etluent, and waste disposal lumts,

2.2 Warer Environment Protection
= ETP and 5TP systems must be installed, operated, and mamtamed efficiently at all tmes,

»  No unteeated wastewater or medical effluent shall be disclarged nto aearby drans, land,
or Kaprai Lake.

«  Bulfer zones and physical barmers shall be mantained to protect the lake and prevent
runoff contamnanon,

»  Ramwater harvesting and groundwater recharge measues should be incorporated 1o
rediuce pressire On wWiter resoIrces,

2.3 Medical and Hazardous Waste Management

s A comprehensive Medieal Wasre Management Plan shall be amplemented m
accordance with nanonal regulations.

«  Segregation, storage, transportahon, treatment, and final disposal of medical waste shall
follow color-coded and satety protocols.

+ Authonized and licensed waste handlers shall be engaged for off-site disposal where
applicable:

2.4 Air, Moise, and Traffic Management

o Dhiast suppression messires (water spraving, covered tansporty shall be apphed dunng
constoachon.

» Construchon activities shall be restacted to dayhme hours to mummize nodse distarbance.

« A traffic manapement plan shall be implemented to avoid conpestion and ensure road
s fery,

2.5 Occupational Health and Safery
«  Adrguate personal protective equipment {PPE) shall be provided to all workess.
» Emepency preparedness, fire safety systems, and repular safety tramning shall be ensared.
«  Compliance with natonal labor laws and occupational health standards s mandatory.
2.6 Stakehobkder Engagement and Grievance Redress
+ Contnuoous stakeholder engagement shall be mantained throughout the project hifecvele.

« A functional Grievance Redress Mechanism (GRM) shall be established and
communicated to Jocal communities.
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» Public feedback cecerved after submssion of the draft EIA to DoE shall be mcorporated
mto the final EIA report.

2,7 Institutional and Momtoring Arrangements

« An Envwonmental Management Umt (EMU} shall be desypnated 1o overses EMP
imiplementataon,

» Penodic envigonmental avdd reports shall be submutted to the Departinent of
Environment as required.

«  Adequate budgetary provision shall be mantined for epvronmental momtoring and
rutigaton actvities,

Subject to the implementation of the recommended mitigation measures and complance with all
regulatory requirements, the Rangamati Medical College Hospital and Nursing College
Projeet 15 recommended for environmental clearance under the Hed Category by the
Department of Environment (DoE), Government of Bangladesh,
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