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EXCUTIVE SUMMARY
To assess the varation ol surface water quality over the period ol cightecn months [or betier
understanding of apprepriate surface water treatment facilities for the proposed 3GUMILD
DWASA surfoce (reatment plant which s going lo mstall at Bishnondi Araihazar using
Meghna river water lor ensuring better quality water supply at mega-city Dhaka.

Targeting the ahove work, ONUSHANDHANI CREEDS LIMITED. a well reputed consulting
firm, has been assigned W conduct surlace waler quality monitoring at proposcd intake point 4t
Bishnondi, Bank of Meghna, Araihazar under DESWSP. DWASA [RFOW-3.32] for eighteen
months.

This report is one ol a series ol monthly reports on the Surlace Water Quality Monitoring (4Hh
Phase) At Proposed Raw Water Intake Point at Bishnondi, Bank of Meghna, Araithazar Under
Dhaka Environmentally Sustainable Water Supply Project (DESWSPY, DWASA, The report
summarizes the results ol the surlace water quality monitoring [or the month ol Tanuery 2020
including December, November, October. September, Angust and July of 2019.

Measurement ol physicochemical parameters are Temperature: pIL Salinity, Conductivily,
Turbidite. Dissolved Oxwvgen (1DO). 'lotal Dissolved Seolid (TDS). Ammonia (NH;). Total
Hardness and color at lield during weekly sampling.

During monthly sampling. vomposite sample were sent o DPHE Central Iaboratory for the
analysis ol a wide range of waler quality parameter and parsmetens are Nitrawe, Nifrite: COD;
T88: BODs: Phosphate; Alkalinity: Ammonia; Total [Hardness: Amsenic; ron; Muganese and
Aluminum and ficld parameter ware tested as same as weckly sample parameters.

During the cighlteen months study period.  five fimes seasonal sample need to be collected
which is hourly hasis and sampling duration is 13 hours during daylight time and  composite
sample were send to DPHLE Central lahoratory and BCSIR [Laboratory for the analysis of a
wide range of water quality parameter and parameters are Arsenic; Algae; Barium; Cadmium;
Chioride: Chromiumillexavalenty, Coliformifecal). 301, COD; 1ead: Mercury: Ammmonia;
Nitrate; Nitrite; Phosphate; TOC; Pesticides  (Organo-choring):  Pesticides  {Organo-
phasphorus), (il & Grease: Fluoride: Seleniwm: Zine: Sulphate; Coppers Antimony: Boron:
Nickel and Sodium. Ficld parameter ware tested as same as weekly sample paramneters.

BOD and COD values were Jound 1w be 2 mg'L and 4mg'L respectively during monthly
sample analysis which is approximately constant with the preceding month for BOI and COD
vilue dropped. Te understand the pollution, trend more data lrom diflerent months are
required.

Ammonia concentration of most samples are above the safe limit as per Bangladesh Drinking
Water Quality Standard. (NH2 0. 5mg'L). The concentration of ammonia has mereased in the
month. of December and then decreased  January. [However, tendency of ammonia
concentration to incrcase with respect to time has been found in the last four months. In
conjunction, mereasing of dissolved oxygen (DO, pll value. veduction of twbidity and color
unit were found for December.

Water Quality Index has also been caleulated for weekly and monthly samples.
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CHAPTER 1
INTRODUCTION

1 INTRODUCTION

1.1 BACKGROUND

Water is continually moving around. thouel. and above the Earth. It moves as water vapor, liquid
water, and ice. [t s constamtly chanping 1ts fonn. Water on Lath is known by different terms,
depending on wherz it is and where il came frem. Agricultural opgrations can be the seurce ol nom-
point pollution in surface water. ‘The major causes of surtace water pollution associated with farming
and ranching arg sedimenl and nuirients. Seil erosion and resulling sedimentation iy the leading cause
of surface water pollution, Siltation is the leading causc of water quality problems in rivers. Although
soil crosion 13 2 natural process, it can be preatly accclerated by human activitics such as fanming.
Major sources of sediment incliude runoff from cropland, forsstry and wrban‘suburban devclopment
arc the key points for surface water pollution.

L4 ‘.,':l‘_v‘l.&_‘. St

f'mn

Farm lands N e Sk ot v o
:JC‘..V..u._
add nutrients

4

from sewage treatment \“ e
plants) 1| s L

b R 15 .
_ =
——— ) 2P ==

Figure 1:1 Schematic diagram- Different source for Surface water pollution
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Water quality monitoring is an fmportant aspect of ovarall water quality managanent and watey
resource development. A well-planned and well-managed water quality monitoring system is required
to signal, control ar predict the changes or trends in the quality of a parficular water hody. so that
SULATIVE of preventive measures can be taken to restore and maintain water body properly. Monitoring
is esyential for the successlul implementation ol gnvirenmental legislation: 1o ensure the stmdards
(B Standard, Anncx-1) and critcria sct by government are being maintained on a continming basis,
Menitoring involves Lhe laboratory and ‘or spot testing of water samples collected from desirable
locatioms both source and supply system.

s \ T
| 0.000m toxic wastes — oy T000tons |
P everyday - 3 D | eveyhy

7.7 million L. liquid e

Lwastc from Tanneries 88 million i

- tons of solid i

- waste from

sy | TaNRETIES

Textile industries annually discharge as much as 56 \ e

2
!
\

million tons of waste and 0.5 million tons of shudge }3

Figure 1:2 Schematic diagram-River pollution around Dhaka City

River pollution arpund Dhaka City Jrom dilTerent sources is exhibiled in Figure 1.2, The main
sources include industrial untreated wastewater, tannery waste. municipal solid waste, houschald
waste cte. |Article Ref. Frnvironments 2(3):280-294 - Junc 2015 (Awticle Alteration of Watcr Pollution
Leve]l with the Szagonal Changes in Mean Daily Discharge in Three Main Rivers arcund Dhaka City.
Bangladesh)]
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1.2 OBJECTIVES

There are many nstances where surface water does not meet drinking water quality standard due to
presence of infaior substances or pollutants. This soit of water should not be mtreduced in sater
supply svstem bofore treaument. Rainfall fsuch as acid rain), storm water runoff, agricolture munoff.
industrial wastes cte. can affect the color, odor. dissohved oxyacn of watcr and also influcnces on
major ion levels, hacteria level in surface water.

The target of this study is to know the change of swiface water quality with respect to time by testing
some fundamental paramcters, which can represent or can give a synopsis of the given suface water
yuality before going lor a wide scale parameler lesling.

To assess the variation of surface waler qualily aver the period ol eighteen months Jor heller
understanding appropriate surface water treatment facilitics for SBUMLD capacity of DWASA surface
treatment plant which is going 1o be mstalled al Bishnondi Araihazar wsing Meghna river waler o
ensure helter quality water supply at mega-city Dhaka. In order fulfill the above ohjective,
Onushandhani CREEDS Ltd has boch assigned to conduet sutace water quality monitoring at
proposed intake point at Bishnondi Bank of Meghna River, Arathazar under DESWSD, DWASA
[REQW-3,32] for cighteen months.

1.3 SCOPE OF WORKS
‘The actual works envisaped for implementation are quantificd as follows:

Conduct hourly. weekly. monthiyv and scasonal sampling,

Conduct saine water guality parameter like pl[ salinity, conductivity. T8, hardness, ammonia. color
by using porahle instrument and test kil

Organize laboratory tests for monthly and scasonal sample at DI'HE Central Lab & BCSIR Lab

Thata Analvsiy

Rasult Interpretation

Generation and submission o monthly report to DWASA

M=

BNy el

1.4 DESCRIFPTION OF SAMPLING AREA

Tacation of the sampling point:
Chattankanda, Bishnondi Araihazar

Geo-Coordinates: N=23" 44
J7107" N, E=90243' 00,0007

PR

Distance from bank of Meghna d
River: 100m Gom bunk ol river

where  Surface Waler  Trealment

Plant structure placs i3 allocatad.

L -~

G Ty

Bacvcad Wit oa fm J 4
Toged \ P
&

_.-:....u- \'/
(i b7

[ P ‘J 8 9

g [P b

waes

Figure 1:3 Study Area Map of Bishnondi, Araihazar
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DWASA Sample Coliection
Bishnondl, Meghna River

Legond
WO Serple Collecton Park

) winr Rbver

l. -j&'x-vuml-u-w

Pty

reresy

aAIST QAR W i AVAST

Figure 1:4 Sample collections point of Bishnondi, Araihazar
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1.5 Work Plan and Professional Staffing

Schedule of Surface Water Quality Monitoring-Bishnondi, bank of Meghna River,Arihazer
[Chattankanda, Bishnand, Geo-Coorinates: N=2% 44' 47.107" N, £=30°43 00 000E ]

Duration: July/2019 - Dec/2019; 6months

Sampling Juld  Augst]d | Septld | 0ctld | Nov1® | Decd
Moathly : L o] [E
Weekly :

v ‘

Hourly 8} [TTTHT]

Seasomal F _

Duration: January/2020 - Dec/2020; 12months

Samphing | Janwarv20 | Feb20 | March2) | April2d | Mav20 Jun@‘!ﬂ Juiv ) | Angust20 Sepd0 | Oct20 | Novd) | Decdl
Mowtty ||| W[ (R (E @] (||

Figure 1:5 Work Plan of the Project
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Table 1-1: List of Professional staff involved in this study

Name of The Expent Position

Dr. Jubair Tarigul Alam Chowdhury | Water Quality sEnvironment Specialist md Adviser
Dr. Sved Zakir ossain River Morphological Specialist

Md. Shahadat Hoszsain Water Supply Specialist

Rayaan Jubair Chowdhury Environmenlal Engincer

Mohimen U Rahman Water Quality Analyzer

Mansura Khanum (IS Expert

Mahbubul Alam Hydro-pealogist

Wakil Ahmed Junior Engineer

Monitoring duration: Julv'2019 1o Decomber2020

Reporting Month: January/2020

Progress month=Scven months - July; August, Scptember, October, November &
December 2019 and January 2020

Weekly - 78-Total target
sampling - 28- Completed

Monthly - 18-Total target
sampling +« 7- Completed

Seasonal + 5-Total target
Sampling + 2- Completed
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CHAPTER 2
METHODOLOGY

2 METHODOLOGY

The Methads and instruments for different parameter analysis and sample collections were selected by
following the standard methods for the cxamination of water and wastowater proposcd by APHA
(Aanerican Public Health Association), AWWA (American Water Wrks association) & WIUI (Water
Fnvirnmment Federation).

2.1 Sampling Approach and Methadology
u.  Sampling point:

The sampling point is localed al Bishnondi. GPS location of sampling peinls s N 22° 44" 471077 N,
E-20" 43" G0.:00F'E Distance between sampling point and bank of river is 1(8meters [minimum rver
bank in dry scason|

b.  Water Sample:

(1) 15t arab water sample should be collected from a depth of O 3meter cvery time. Measuro
some physicochemical parameters (Temperature. pll, Conduchivity. Turbidity, Dissolved
Oxygen, TDS and Ammonia) at field and record properly.

(1) Sample in diffcrent depthe: Made wp of two cqual parts <collected at predetcrmined
intervals of depth hetween the surface and probable inlet point of the intake pipe, which is
approxitaately & from sudface of the river, In this case. another two prab samples (2nd
& 3rd Grab) will be colledted from equal depth interval and measurs some
physicochemical  paramelers {Temperaturz, pH. Sabinity, Conductivity,  Turbidity.
Dissolved Oxygen. TDS and Ammeoenia) at fiekl for cach grab sample separately and
record properly.

(i) A compositc sample (combining portions of these three multiple erab samples) should be
collected for detail chemical and microbiological analvsis at laboratory. Composite
sample should be compasition ol three grab samples.

()  Measure physicochemical parametets  (Lanperawre, pll, Sahnity. Conductivity,
Turbidity, Dissalvesd Gxygen. TS and Ammonia) [or composite sample, alier immediate
mixing of the three grah samples (1st, 2nd & 3rd Grab sample), at field and record
propetly.

(v) Alter the Gield physicochemical measurements have been recorded. colleel water samples
for laboratory analysis, both chemical and microbiological, at the same location and same
depth in sume manner. [Cis mentioned that ene grab sample (150 grab sample) and one
compnsile sample {ermbining portions ol sk, 2nd & 3rd grab sample) should be collzeled
for laboratory anabvsis during monthly sampling and scasonal variation for special
pellutants sampling,

(vi)  Salinity test during high tide: Measure salinity monthly basis during high tide only at
Meplma DBridge spot. Measure salmity in three diftferent depths |See b {1 & Gl
Additionally, Salinity fest {at 4 points): Measure salinily at 4 (four) points in between
Neehna Bridac and Intake point of SWTP (Bishnondi) with three cqual intervals,
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For ather parameter analyeis at laboratory, the volume of samples and the preservatve are (1) four
hter-withoul preservalive (2) two bter with TICI as preservative (3) Jour liter with TING: as
presenvative,

Water Level: Waler T.evel shall be measured weekly at Rishnondi sampling puinl. The level should
be related to pational datum. Other observations should be recorded properly according to a “Ficld
Survey Form™

The following points should be considered during sampling:

= Sampling hy Boaf: Always colleet samples upstream from the boat and as Far away from the
motor as possible, to minimize the chance of pas or oil contamination. Turn off the cngine
betore colleeting samples.

® When samples are collecled during abmormally high or low flow, the abnormal conditions
should be recorded in the figld logbuek and on the observation Tmes ol the sample data form.
Ttiy important fo include Mow severily and days since last rainlall rain inlormalion with cach
sampling cvent, This information is very useful in inferpreting the data,

= Upon arrival at the sampling site, record visual observations on the appearance of the water
like color, unusual ameunt of suspended matler, debris or foam ele. and other inlormaticn
related to water quality and water use.

* Weather such as heavy rains, cold fronk very dry, very wel ele inlormation should be
recorded.

= CUnusnal incidenees like presence of hydrogen sulfide. sewase and biological activity like
excessive phytuplankton or algal growth should he recorded during sample collection and
testing at fickl.

* ‘The sample location should be strictly maintained in the same place during the whele peried
af'this survev. Samples should not be collected during rainlall.

* The required instruments are Multe parameter analvzer, Turbidity meter, Anunonia kit, Flow
meter, Deplh measurament meter, surface water sampler, HIDPL sample bottles, acid, coul
box cte.

2.2 Duration of the monitoring:

The lenlative duration ol the study is I8 months, starting from Tuly 2019 L December 2020,
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3 DESCRIPTION OF SAMPLING

Follmwing delailed discussion at DWASA office, the fickl survey for the shudy was scheduled. After
the sipning of the projest on July 16. 2019, there were thive weeks of scheduled weekly sampling.

3.1 Sampling Schedule:

Water sample will be collected under different time frequeney such as wockty, monthly, scasonal and
hourly. The detailed deseription is as [ollow:

Weekly sampling:
Duration: July 2019 Dog/ 2020; Total weck= 78 wecks
Test type; Ficld-test nsing ficld kit and portabls instrument. Weekly sample will not send fo lab test.

(A Test type: Ficld test: [using ficld kit and portable instrument]
Tuble 3-1: Field test paramelers

Water quality 1" arab | 2™ grab 3" arab | Composite | Type of instrument/Kit
paramcter sample | sample sample | Sample-1

Temperature 78 78 78 78 Multi parameters Meter
pll, 78 78 8 ik Mulli parametzrs Meter
Salinily 78 78 78 78 Mulli parameters Meter
Conductivity 78 Th 78 78 Mulli parameters Meter
Turbidity 78 78 78 78 Multi pmameters Meter
Dissolved Oxyeen | 78 78 T 78 Multi parameters Meter
(Do)

TDS 8 78 78 78 Turbidits meter
Ammonia = 78 78 78 Ammonia kit

Tolal Hardness 78 T8 78 78 Hardnass kil

Color 78 78 78 78 Caolorimeter

*Orange Shade=Fest by Portable instrument; Blue shade=1'est by kit

Monthly sampling:

Duration: July:2019- 1 2020: Total moenth= 18 months. Moenthly sample will be collected 4% week
of each month. Weekly sample of 4% week of each month will also be considered as monthly sample
for ficld parameter.

Type of Test:
i. Tield test: Same as belore using ield kit and portable instrament.

it.  Laboratory test: Sample will be send to DIPLE central lab. Parunneters me Nitrate; Nitrile:
C'0OTy;, TSS: BOD.. Phasphate:  Alkalinily: Ammania: Total Hardness;  Amsenic; Tron:
Manganese amd Alwninurmn.
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Hourly /Seasonal sampling:
13 howly samples. during davlieht time, will be collested five tumes during study period. Hourly
sample will be colleeted during scasonal sampling,
Test types Ficld st Jusing ficld kit and portable instroment| and labotatory test
Sampling time: Julyw 2019 Dee2019; Aprili 20120, July2020 & Do/ 2020
Frequency of sampling =5times durmg study pariod (18 month)
(A) Parumeler test al field during hourly sampling including total number:

Tabhle 3-2: ITourly Sampling parameters

Water quality | 1* grab 2" grab 3 arab Composite | Type of instrument/Kit
purameler sam ple sample sarnple Sample-1

Temperature | 13x5=63 | 13x5=63 | 13x5=63 | 13x3=65 | Multi paramcters Meter

pH 13x5 63 xS 68 13¢5 63 13x8 65 Mulli parameters Meter

Salinity 13x5 65 13x5- 68 135 65 13x5 65 Multi parameters Meter

Conductivity | 153x5=65 13x5=05 3x5=04 13x5=65 Multi paramicters Moter

Dissolved 13x3-63 13x5-65 13x5-63 13x3-65 Multi pasmneters Meter
Oxygen (DO

TDS (Total 13x5 68 13x5-65 13¢5 65 13x5 65 Multi parameters Meter
Dissolved

Solid)

Turhidity 135 63 13x5 &5 13«5 63 13x8 65 Turbidity meter
Ammonia 13%5=63 13x5=05 3x5=03 13x3=65 Anmonia kit

Total Hardness | 13x5=63 13%5=65 13x5=63 13x3=65 Hardness kit

Hlouws= {3; Season=3; *Orange Shade=Test By Porteble instrvengnt; Blue shade=Test by kit

{B) List of water quality test parameter at laboratory during hourly sampling:

Arsenic; Algac; Antimony; Ammonia; Barium; Boron; Cadmium: Chlorids; Chromium (Hoxavalent),
Coliform (feeal), Copper: BODsqy.. COD;, Lead; Mereury; Nitrate; Nitrite; Nike: Phosphate; TOXC:
Pesticides (Organo<choriney, Pesticides (COrgano-phaspherusy, 01l & Grease; Fluoride: Selenium:

Sulphats : Sodum; Zinc.,
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3.2 Field Visits

Total of 04 {four) field visits were conducted during Septanber’2019. The field visit schedule along
with pemonnel imvolved is shown in table

Table 3-3: Field Visit Schedule

Daic Sampling Type Personnel

Name: Md. Shahadal Hossain

Dicsipnation: Water Quality Analyeis Specialist
Name: Mohimen Ur Rahman

Thesigmation: Water Qualily Analysis Assislanl

(72020 Weekly Sampling,

Name: Sourav Kanti Paul

Dsignation: Water Quality Analysis Assistant
Name: Fakhrul Tslam

Disipnation: Survey Assistant

Name: M. Shahadat Hossain

Deyignation: Water Quality Analvsis Speeialist
Nane: Mohimen Ur Rahman

Tresigmation: Waler Qualily Analysiz Assislanl

10152020 Weekly Sampling

Name: Sourav Kanti Paul
Lxsipnation: Survey Assistant
Natne: Fakhrul 1slaun
Thesipmalion: Survey Assislanl
Nang: Mil. Shahadat Tossain
Diesigmation: Water Quality Analvsis Specialist
Name: Rayaan Tubair Choewdhury
Desionation; Environmental Engincer
Name: Mohimen Ur Rahman
Icsipnation: Water Quality Analyeis JAssictant
Namne: Souray Kanti Paol
Thesignation: Survey Assislant
Namne: Fukhral Islam
Diesignation: Survey Assistant.
Name: Mohimen T'r Rahman
Desionation: Water Quality Analysis Assistant
Weckly/Monthly Namge: Souray Kanti Paul
Sampling Degigmation: Survey Assislant
Nane: Fakhrul 1slan
Dresizmalion: Survey Assislanl
“Phesics of field scmpling activilioy are showe in Annesres-3.

18012020 Weekly Sampling

25012020
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3.3 Laboratory Tests

() Laboratory test during menthly sampling including name of the parameter. total number of
samples, type of sample and name ol the lab are as below:
‘Table 3-4; Laboratory test paramcters for monthly sample

Waler quality parameler Compusite Sample Name of the Lab
Nitrats 18

Nilrile I8

0> 18

TRY 18

LOD;s 18 DPIIT Clenter Lab, Mohakhali
Phosphals 18

a’;.lk:ilili.[xf ; R

Ammnn @ 18

Total Hordoess 18

Aracnic 18

Ttron 18

Mangpanese 18

Alumimium I8

{B) Laboratory test during howl}'ré.ﬁnpling including name of the parameter, total number sampls.
name ol the lab is as below:

Table 3-5; Laboratory test parameters for hourly sample

Waler quality parameter Composite Sumple Name of the T.ab
Arsenic X 1JPHE
Alpac 5 BCSTR
Darium S DFIIC
Cladmiumm S DFIIC
{Mlande 5 1JPHE
ChrorivmIlexavalent) S DCSIK
Colilbrmi fecaly 3 LPHE
BOD < IPHE
aoan 5 IDPHE
Lead S DFIC
hierey 5 BN IR
Ammetia 8 13PHE
Nitrats > DPIT
Nilrils S DPHE
I’hasphate & 1IPHE
TG0 5 BORIR
FesicidesiCrzanu-chorme ) S LCSIR
PesticidesOraann-phosphoraz) 3 BlISIK
Oil & Grease 5 PCETR
Fluoride S DFLIC
Selenium S DFLIC
Zinc 8 1PHE
Sulpiale S DI
Clopper S DFIC
Antimeny X BUSIR
Boran % ROSTR
Nikel S DFLIC
Sudivm S DFLIC
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Major instrument for use in Lab

The below major instrament will he used during laboratory analysis as per “Standard Methods- For
the Exammation of Water and Wastewata™; 20™ Edition: Prepaned & Published by Sanerican Public
Health Association (APHA) American Waler Works Association {AWW A} and Waler Environment

Federation {WEF ):

Table 3-6: Laboratory test equipment used for test

Paramelter Mujor equipment Tor tes!

Aluminunn Atomic absorption spectrophotometer

Alkalmary Lon meterr’ UV -V isible Spectrophotometer

Arsenic Atomic ahsorplion spectraphilomeler (HV G
Barium Atomic abserplion spectrophitomeler

Cadmium Atomic absorplion spectrophutemeler (heavy melal)
Chloride [on chremalegraph (Anien)

Chromium (Hexavalent)

Lon clwomatoaraph {Hexavalent chrome)

COD

COD Reactor, burctte stand.

BODS 2090 [ncabator. 13012 bottle
Colilorm {Tecal) Auloclave. incubator., filtration umt.
Fead Atomic abserption spretrophutemeler (heavy metal)
Mercnry Atomic absorption spectrophotoracter for Ha analysis
Nitrate Lon cluomatograph

{Anion)'UV-Visible Spostrophotometer
Nitrite Lon chromatoaraph ¢ Anion)’UV-Visible Spectrophotometer
Phosphatc Ton chromatograph ¢ Anion)’ UV-Visible Spectrophotomcter
5.8 Balunce, Dehydrator, Desiceators, Hiltration unit
Sullate [on chremategraph (Anien) UV-Visible Spectrophoetometer
Silica UNV-Vigible Spectraphotometer
Total dissolved solids Balance, Dehydrator, Desiceators, filiration unit
7ing Atomic ahsorplion apectrophotomelzr
TOKC TOC analyrer

Pesticides {Orpano Chloringy GC-NS
Pesticides (OQrpano Phospharus) | GC-MS
Oil & Grease Sohvent Extraction
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Figurc 3:2 Bangladesh Council for Scientific and Industrial Rescarch (BCSIR)
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3.4 List of portable instrument! Test kit and others use during field activities:

The following items are requined for the Water Quality Monitoring activities:

Mult parameters Meter (for pIL DO, Llectrical Conductivity (1:0), T13S. In addition, salinity
test) HACH. USA

Turbidity meter for the mcasurement of Lurbidity, HACH, LSA

Testing Kits for NH3-N, As, Hardness, Alkalinity tests

Sampling hottles {different sizes)

Disulled swater

Thillerent acids (FC1, FINCG3) Tor sample preservalion, washing ol sample hollle ele.
Required elassware, washing bottls ote.

W mean T

3.8 Field Survey data form:

A leld survey data Lorm has hesn developed which is shewn in the Annexure-1 section ol this repaort.

3.6 Drinking Water Quality Standard:

Bangladesh Drinking Water Qualily standards [ENVIRONMENT CONSERVATION RULES 1997.
Published: 28" August, 1997, Government of the People’s Republic of Bangladssh; Ministry of
Linvironment| are shown in the Annexure-2 section of the report.
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CHAPTER 4
RESULTS AND DISCUSSIONS

4 RESULTS AND DISCUSSIONS

4.1 Weekly sampling- Field text results
Table 4-1: Weekly Sampling Fidd Test Results: Sam pling date: 04-01-2020

) Temp Salinity [ Cond. | TDS DO | Tuchidity
Sumple | Deptfm) | ogy | P | vy | usiem) | () | mety | vrL)
L:‘n"‘:‘;" ns 217 | 2.6 | 005 | 1167 | 557 | 808 | 15.52
::,:f‘f;,‘vh 4 205 | 75| 005 | 1067 | 303 818 | 15535 0 055 | 201
::'ﬂf 5 206 |74 | 003 | 1052 | a97 | 835 | 151 60 | o5 | 200
‘?‘;_‘t',’:,‘)‘l‘_i“ 2 207 | 726 | oos | w069 | 505 | 897 | 1596 60 | ose | 201
Sample) 7 205 | 24| 003 | 1052 | 497 808 | 1552 B0 pag | 198
MaxiGrab
Sumple) 217 | 726 | ©o5 | 1167 | 357 | 855 | 1511 60 | o5& | 201
Avplfirah i '
Sample) : 2093 |753| o004 | 10953 | 5190 827 | 1573 5000 | 054 | 199.67
Stdicirah o _ _ o ) -
Sampled : 067 |012| 01 | 625 | 330 | 025 | 033 ¢00 | 005 | 153

Result: Water quality ficld test parameters
Sample: Meghna river water at Bishnondi, Araihazar
Weekly sampling:04-January-2020

Figure 4:1 Comparison of different water quality paramcters at different depth; 14 week.
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Temp Salinity | Cond. | TDS | DO | Turhidity = Hardness | NH3 ; ’
- Sample | Dept(m) | oen” | PIL | o) | usiem) [ qngm) | (mgm [ NTU) | (mgn) | (mgay | COlrPECO)
Y gl Gs 183 | 74 Q.05 112.3 53 8.25 1232 EQ .58 110
sarple
F‘m‘ﬁh 4 19 | 72 | 005 | 112 | 529 | 84 | 1369 40 | os1 105
© Ardgrak =
ample X 193 | 72 | 003 | 1138 | 532 | 85 | 1379 §0 | 051 102
Bl IR 1 [ 72| oos [ 1210 | 53 [ 83 [ 1378 g0 | 05k 101
- i a [ 72| oo3 12 | 529 | 825 232 40 | 059 02
Sampley 1 2 1 9| 825 [ 123 1
Sax(Greb | 1 i i ;
Sample) B 193 | 74 0.05 1138 | 53.2 | 85 13.79 &0 081 110
EXUSTee) _
_ Samnle; 5 1820 | 7.27 | 004 | 11270 | 53.03 | 8.38 13.27 53.33 050 105.67
Sdiiiah , ' .
Sumpled = 017 | 012 | 001 096 | 015 | 0.13 0.82 1155 | 001 4.04

Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi, Araihazar
Weekly sampling:11-January-2020

amp "C pH Salinity%s  Cond.  TDSmgdl DOmg/l Turbidity Herdness NH3mgfl  Color

Figure 4:2 Comparison of different water quality parameters at different depth; 2% week.

21 | O.CREEGS

This document is confidential and shall be used only for the purpose on the Gandharbpur Project



QLRSLIE FATER Pl MONTOUNG LT Fcslss o LUy
Q.CREELS ReA TSR eV e NINT AT RAS AL et LR MRS AN SRS

Table 4-3: Weckly Sampling Ficld ‘Test Results: Sampling date: 18012020

Temp Salinity [ Cond. | TDS | DO | Turbidity TMardness | NII3 =
Swaple | Depta) | ey | P | %) | Gusiom) | ugd) | o) | O )| gy PTEUES
1st grah .
St ns | 241 | 75 | co6 | 117 | 558 | 748 [ 1552 60 .48 o7
Znd graby ;
ol 4 232 | 73 | cos | 1274 | 01 | 722 | 148 40 051 a5
Ard prab
s X 223 | 72 | o005 | 1286 | 516 | 758 | 1483 80 0.45 92
L;‘:‘r:;f:"’ . 2129 | 72 | oos | we7 | 599 | 708 | 1507 60 0.49 94
Wintmah | s — ] . : > e
samnple) 223 | 72 | ooe | 117 | 558 | 722 | 148 a | 045 92
Aax{Greb . - R [ | :
Sumples - 241 75 CO0E | 1286 | 616 | 758 15.52 60 051 97
RO | [ i o _ .
Sumple) 2320 733 | cos [12432|5917| 743 [ 1505 | 5333 | 04 | 9467
Sad{firaly e i el | v
Sampled - 090 | 015 | coc | 638 | 301 | 012 | o041 @ 1155 | 003 2.52

Result: Water quality field test parameters
! Sample: Meghna river water at Bishnondi, Araihazar
Weekly sampling:18-January-2020

B2z

TOSmg/l DOmgfl Tubidity Herdness NH3Imgd  Coler

Figure 4:3 Comparison of different water quality parameters at dilferent depth; 3™ week.
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Table 4-4: Weckly Sampling Ficld ‘Test Results: Sampling date: 25/01.2020

—
Temp Salinity | Cond. | TDS | DO | Twrbidity Tardness [ NII3 Color
Sample | Depttm) | oy | BT | “ooey” | (Sicmy | ma) | (mg) | T | (mg) | (mgl) | @1iCo)
1st grah _ . |
St ns 23 | 75 | 005 | 1166 | 546 | 782 [ 1081 = 80 071 182
s | 4 202 o4 | oos |1es | 553 | B4 | 233 e |07 am
Ard prub
g ] 202 | 73 | 003 | 1183 | 559 [ 87 | 1146 | 60 068 178
i o - 20 73 | oos | n78 | 557 | 861 | 1028 &0 0.7 179
sarple
iy : . i _,. ‘ v. — , A ,
Eammlay | 02 | 04 | 003 | 1166 | 546 | 782 | 1081 60 | 068 178
Aax{Greb - , — B . ‘
Sample B 23 7.8 €05 | 1183 | 558 27 1233 80 0.72 182
Sumple) B 2113 [ 5.1 ¢4 | 11717 | 55.27 | 831 11.53 58.67 0.7¢ 17933
Sampled - 152 | 407 | 001 | 098 [ 065 | 045 | 076 1155 | 0.02 231

Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi, Araihazar
Weekly sampling:25-January-2020

Figure 4:4 Comparison of different water quality parameters at different depth; 4™ week
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4.2 Laboratary Test Results- Monthly Sample

Walcer quality Lahoratory test resull- Monthly sample; Composite sainple
Test conducted by: DPHE Central Laboratory, Mohakhali, Dhala
4% _ Monthly sample: January/2020
Date: 27-01-2020 Com posite sample Depth= [Sumple-1: 0.5m+Sample-2:4m+Sum ple-3:
8\';}:luer quality parameters | Bangladesh | Concentration Unit | Analysis Method LOQ
Standard present

Alkalinty ‘ &7 me'l | Tittimetric
Adumninuin ) 0.2 .18 moL | AAS 0.002
Armonia | 0.3 0.62 me'l, | UVS 0.1
Arsenic (Ag) | (.03 0.001 meT. | AAS 0.0
Biochemical Oxyegen Demand (BOT | 0.2 2 mg T, | days Incubation 0.1
Chemical Oxyvgen Demand (CO13) | 4 4 ml, | CRM
[lardness 200-500 | 60 mT. | Titrimelric
[ron (el ‘ (.2-1 0.3 mel. | AAS 0.03
Mangancse (Mn) | 0.1 0,03 mal | AAS 0.03
Nitrogen (Nitrate) 1] 2. mel | TS 0.1
INitrogen (Nitrite) =14 0.03 ma'l | VS 0.02
Phorsphale | 5} 0.8 mgT. | VS 0.1
Telal Suspended Selid (TSS) I 2 meT. | Gravimelrie Method
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CHAPTER 5
CONCLUSION

5 CONCLUSION

BOD and C(N) have been observed to have higher trend in monthly sample. Low BOD and
COD wvalue 1 an indicator ol good quality water, while high value indicates polluted water.
Bacteria consume dissolved oxygen (DO when large amounts of organic marter from sewape
or other discharges are present in the water.

BOD and COD tests result during monthly sample analysis by laboratory have been found to
be 2imgl and 4mpdl. respectivel v. This value is higher than the 31 standird valoe ol BOI.
COD is within the BD standard. This trend can be explained by the flow and velocity of the
river. Low [Tow during the wel season hinders washout and thus BOD value mereases. This
conclusion is bolstered by studies of other rivers in Bangladesh (e.g. Jamuna has same trend
during dry and wel scason).

Decrease in dissolved oxvgen (1X0) is usnally precedent by increase in ammaonia and BOI.
During this month, the IX) was an average of 8.3 mg/l. and ammonia was (L62mg/l..
Although ammonia coneentration is high, the value of DQ also scems (o be higher, The
reason tor this is because there is an inverse relation hetween temperature and 13(). Since the
lemperature during Decerber tends Lo be lower, the DO concentration ends to be higher.

I has been observed that there is an inerease i folad suspended solid (TSSY from August
September (4.3 mg’L to 6 mg‘L) but remained almest same in October (5 mg/1.) and dropped
signilicantly on November 1w December (1 mg/L) and shightly inereased in January(2mg L),
This decrease might vecur due 1o the deercase in Now ol miver but lurther data and malysis is
required.

In order 1o provide ma overall guality of water, Water Quality Index {(WQIY has been
caleulated for the weekly and monthly samples. A Water Quality Index (WQI} is a means by
which water quality data is summarized for reporting to the public in a consistent mannet. A
chart has been provided below for the water guality classification based on WQL

Water quality classification based on WQT value.

Class CWOT Value Water Ouulil}' Status
A =50 Execllent
B S1-100 ' Guood
C 101-200 Poor
n 201300 Very Poor
E =340 Water Unsuitable for Drinking

The WQI value for the weekly samples was 131L8{1% week), 131.2(2" week), 103.2(3™
week), 148.3(4™ week) and respectively. The higher WQT value was contributed by the
increase in turbidity and color but it remained almost constant throughout the month. The
WOI value Jor the monthly sample was 1415 The contobuting pollutants were COD and
BOD for the increase in WQI value in monthly than from weekly (4" week). The monthly
WOQI value is high and has almost remained constant from the preceding month.
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ANNEXURES
ANNEXTRE-1: Field Survey Data Form

DWASA Sorlace Water Quulity Momitoring Program

(1) Sample location : Bishnondi (Bank of Mephna River). Arihazer
[Chaitankanda, Rushnandi, Geo-Coordinglas: N=23" 44" 47 1077 N, F=00 43" () "1 ]
[Distonce: [00m from hank of viver where SETF sevctire ploce is allocared]

(2) I'icld Obscrvations:

Upon arrival at a sampling site. record visual observations on the appcarance of the water and other
information related o water quality and water use as bellow:

Parameter Observation

a Water Celour CGrreenzh fredeish © v lowish ¢ Muccy !/ Colour less

h. Water appearancs Lnusmal amowst of uspended matter © debrig ¢ foam

¢ Ruin [all Zlenvy { Mediums Low S Mons

a Day Cletdy dav? vere dovivery wet

< Lrusual Odors Hyd-ogen sulfide oder musty ador Jsewage ador none

L Riolugmical Sty Zavessive prewth of ulsl £ Fhvtoplanons others... ... cone

(3) Water quality field test parameters (Weekly sample / NMonthly sample)

Date: Time:

Sample Tem | pH | Salmit | Coudd | TD | DO | Turbidft | Hardnes | NH: | Colo | Flo
uSic S meg’ ? f

P b 4
o %o m oyl |1 NTU gzl 1 s

e

E7%

‘u
arab
sanple
247 prah 4
saple |
3 zrab 8
sumlce
Compostte
Sample
{1442414:304 =
Grave

| xunapic)

Note-1:
Field test pammeters (Weelly & MNonthly), Temp=Tempersuee, pII, Selinity, Comd=Conductiving.
BO-Dissolved Oxygen: Tudsihily: TO8=Telal Dnvselve Sclid. Hardness: Bz — Ammoonza: Color

Note-2:

Lak test parameters (Monthly sampling): Nittate, Nitite, COD, T3S, BOD; Fhosphae. Alkelinity,
Scomonig: Totl Herdness; Arsenic; Iron Musanese, Sluminum

(4) Seasonal Sample:
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(4.3) Water quality ficld test parameters (Hourly sampling-1% grab samplc)

Date: Depth: O.5meter

Timwe Temp. | pll Nalinity | Cond. ™ms | 1%} Turbidity | 1rdness | Nliy | Color | flow

5 % wiicm. | mel | ol | NI ml ey s

HAM
TAM
SAM
[ 340
HiAM

1AM
12
1PM
M
M
M
SPM

HI'M

Nee-3:
Szuzomul Searmplinge (Coropostle ssmple) Bos Lab Tesl Aeseree, Alge: Bonuro, Cadreure, Cllonde: Chowzavm(Hexavalenl}:
Coliforofealy, BOL; COLDE Lead: Morcuny: Smupocda: Nitrote; Nimte; Fhosphiate; TOC: Pesticides {Omgano-chonne):;
Desticides (Crgena-phospicmus), Cil & Greese, Flueride: Selersum; Zine, Sulphats, Copper: Andmony: Boron: Nickel aoxd
Suthom

Note-4:
Howrly saroply vl be pollested sunmg seavoal soplme

Note-3:

Sumople yolume und preseovalive.

fay Non-preservelive ssmple — four Lier
b1 Prezereative-H = One liter

{ed Presereative HNOs - Tawve liter

fdi Prezervative-H 800, ~Cne hiter
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(4.B) Water quality ficld test parameters (Hourly sampling -2™ grab samplc}

Date: Depth: 4 meter

Vi Temp. | pll Nalinity | Cond. ™ms | 1%} Turbidity | 1rdness | Nliy | Color | flow

e % wSiem | mgd [ mgl | NTO ma/l il Tt

HAM
TAM
SAM
| 340
HiAM

1AM
12
1IPM
2PM
M
M
SPM

6I'M ] ]

(4.C) Water quality field test parameters (Hourly sampling: 3™ arab sample)

Date: Depth: 8 meter

lime | Temp. | pil Satinity | Cond [ 108 | DO | Turbidity | Uarduess | N1tz [ Color | Hlow |

L e | mpd | mgt | NID mg/l gl s

6AM
TAM
$AM
9AM
1AM
1AM
12
M

2I'™M

M
+PM
SPM | | | |
6PM J
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(4.D) Water quality test parameters (Ilourly sampling -Composite sample)

Date: Depth= | Sample-1:0.05m + Sample-2:4m+ Sample-3: 8m|

Vi Temp. | pll Nalinity | Cond. ™ms | no Turbidity | Ikardness | N1y | Color | Flow

! % pSiem | mzl | omgll | NTU mgrl myfl I¥7s
e

6AM

TAM

$AM

9AM

HEAM
11AM
12
1PM
2I°M

rm
4PM
SPM_| ; , ! B —
6PM |
4 Any other observations'comments:

Performed by (Q.CREEDS) : Date:

Narme Designation Signature

PN Stall:

Nume Designation Signature
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Annexure-2: Bangladesh Drinking YWater Quality standards
ENVIRONMENT COMNSERVATION RULES 1997
Published: 28% August, 1997
Government of the Peoples” Republic of Bangladesh
Ministry of Environment
SL FParameter Unit Standard
I Aluminum myT. .2
2 Ammonia " 1.5
2 Arsenic o 0.05
4 Rarium = 0.01
EE Benzene & 0.01
[ BODS 20°C & 02
7 Boron 3 1.0
8 Cadmium ,. AKIS
9 Calcinm 75
10 Chlotide s 150-01%
11 Chlorinated alkenes carhon & 13,0+
tetrachloride
1.1 Dichlosocthyfene i NIXTOR
1.2 Dichloroethyiene i 0.03
Tetrachlorosthylenc - 1,03
Trichlorocthvlene g8 13 6
12 | Chlorinated phenols pentachlorophencl % 0.03
2.4.6 Trichloropheno] - .03
13 Chloninelresidual) " 0.2
14 Chlaralorm - (.00
15 Chremium (I Texavalent) 54 0.05
16 Chrorniuin {'L'otal) % 0.05
17 CoL = 4
18 Coliform ¢Feeal) 100 ml 0
19 Colitorm (total) w100l 0
* At sea beach 1000
20 Celor [Tazen Unit I3
21 Cupper myl. 1.0
22 Cyanide . L1
23 Deterpent = 0.2
24 D.O = 6.4
25 F luoride % 1.0
26 Hardness (as CaC3) - 200-500
27 Tron myT. 0.3-1.0
28 Kjeldahl nitrogen (‘Lotal) = 1.0
29 Lead - (.05
30 Nagnesium o 30-335
51 Manganess - 01
32 Marcury S 0001
33 Nickel .. .1
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SL FParameter Unit Standard
34 Nilrale 3 I
35 Nitrite 2 <10
36 Odor e Cdorless
37 Oil and Groase " 501
38 pH 5 6.5-8.5
39 Phenel compounds 2 130602
40 Phosphate W G
41 Phosphorus % 0
42 Polassium & 12
43 Radioactive substances (Tolal- Byl 0.0

radiation)
4 Lotal B B-radiation 0.1
45 Selenium mgl 13
46 Silver R 1312
47 Sodium 3 200
48 S8.8 % n
49 Sullide 5 4]
50 Sultate 400
51 Total dissolved solids = 1000
52 “Temperalury L 20-30
53 Tin me’l 2
54 ‘Turbidity JIUNTC 10
55 Zing mg1 5

& Chioride= [00kngd (for coastil Area)

This document is confidential and shall be used only for the purpose on the Gandharbpur Project
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RERSEED
ANNEXURES3: PHOTOGRAPH DURING FIELD SAMPLING IN DIFFERENT
DATE

Figure: Weekly Sampling on (0470172020

LA CANEE S

Flgure: Weekly Sampling on 25/01/2020

Flgure: Monthly/weekly Sampling on 25/01/2020
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ANNEXURE-4: FIELD SURVEY DATA FORMS

Date: 04-01-2020

(® O.CREEDS

SEHn SN ONUSONDHANI CREEDS EEE

................................................. LT L L T LT T R
pEssemsseeseimetiseemeeemesane e neaa

d Data F

DWASA Surface Water Quality Monitoring Program

(1) Sample location : Risknardi (Dank of KazFas Rivar), Arnazer
JChsstorkunl, Bishinand, Seo Caaraiaotes: W=23°40" 47 AG7" W F. 51M 43 60 000" o7
[istance: £00m feom bank cfover wehere SWTP stryictuce oo iy alecoted]

(2} Fleld Chservations:
Vpan arcival as a sampling site, recard visua chsereation o the appeararsy of tha water and
ather informiztion reloted 1o wate quality ants walrr uss 2¢ fallow:

Parameter Observation
2 Wirar Colo Grédufinn iraddial ! pelowsh ) muddy r oo doss =
& A'sts: appearance Hrusual anoartof suspardad matkar » fedns ¢ fearm! rame
= Ranfal Vlzarey ! miadianre ke niae
| o Day ) M__C;c\.cf,{fiﬁ";'\w-yd ey vkl
o Lpisug Cazrs Hrdnger sullide 2307 Musly oifrr impwans oo+ isfa
Bl Antoe . Exoasaes gowth of aigse ! prayap ankien s, PRETE
(2) Water cuality fleld test parameters (Weakly sample / Ncnthly sample)
Oate: L=~ 00T 3 rim: 1.5 N1 2 P
Samgle aspte TTemg | ph Sainey | Giad | T08 ' Tomidss  Heimees MH, [Tobr  Flow
m; el Ha {u3tem) I frgl) Imal v el ‘ [T TR T
| | .
" |

w8 21-*%65"ug%k‘ﬁ-?%c%jw»ﬁmo ‘o«siﬁs

_ﬁ'f". Pl i SRS - L ol
‘z;‘zu; % L’- v' GOCT e ;'ﬁc-ﬂ%’.l%‘iﬁ-'m (0 055201 I
j z:::n > f OQ‘I ?J‘O'OWF'QJ‘?W'?&E il \(D'N Lo 19.55 9 ‘

Lunzeuie S l - == .

S L T T N
Gl | M
u:m 24 | l ' ' I J

Mate 1 . -
FI2d hel patimetes oWockl S Mzetalel Tenasrerswaros: o Suirity,  Zond-Condhactvr
DU-Disobet Tayger; Tortinity: 105 Tota Thsuive W00, Hurdhmse, A= Aawrons: Celor

Hote-2:
Lol test paramerers (Monthly samp ing} &itrane; Sindee, COZ: 185 30D, Fhesp Aate; Alkalaiy: Ammen a; Tess!
Farduiss; Arzenis, L Margannse; dlurimuen

House % 135, Road # 5, 21d Floor, Mahakliali DOHS, Dhaks- 1206 i
Contact: +8801712055908 E-maik acroedsb4& gmail.com vnuw.ocreeds.com
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QGAEEDS EEEESEIEENE ONUSONDHANI CREEDS [N

v wied v
............................................................................................................................. -

{€) Any uther observations/comments:

-

//

o7 2 ..;‘ W
L ! e r\"}"'/'. 4
! 4"}1?/4 Sk

WaterQualityl Environmuntal Specialist Water Quallty Analyzer T
Namz: M3. Shehodotr Hodbaim Naar i ',.}3;,\’-;;»;,&. (i [‘é/":m‘,&v,\
¢ q
Doie 04 foi /2020 Ose: QU1 0020
o i o

DWASA PMJ Ropresentative
Name:

Casignation:

Date:

Housa # 135, Road 2 05, 31d Floor, Mohakhali DOMS, Dhaka-1208
Contact: +8391712955508 £-maik:acreedsbdSgmail com wwuLacreeds.com
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Date: 11-01-2020

(® O.CREEDS
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Field

DWASA Surface Water Quality Monitoring Program

{1} Sample location : Bishnoad: |Bark of Meghna River), Arihazer

{Cratankanda, Bishnard:, Geo-Coordinatos: N-23° 4437, 107" M, =P 43" 00 (3 E7
{Uistonce. 200w feaim Sk of rlior wihere SATP steuctuee olzce (s shomated)

(2) Ficld Observations!
Upor arraal 3t ¢ samplifg ste, record visual ahsorvarians on the appeasierce of the water anc
_other irfarmaticn related Lo witer quality 2nd water use as be dow:

_Parameter | Obsarvation
_8. \Water Colar Curis vk elresar fneddy ook ees
. Waler appraranca | Unuecsl amzare af Mf-p;rdau Al debis -'omr.-rﬁ;o
¢ R fali | He«--; Lonedigml ow ! nare
_d Day (,-oue;e&uw WECY OTRNSy Bt
w Lisoyl Ceors Hpdogen sollids odar masy odo fasaege odzel rokn't':. "
t_Bulagical Stivey Exteasive growsh of zigea ¢ phyloparklen stbar: S e

(3 Wator qualily feld test parameters (Weekly sampls S Monthly sam plo) _
oas: _[}iarjro Tias: | 0A - 12 £

[rero Do T | ee | iy [ond. N RO | Terboiy | Hadwess | A Gelor | Aow
~ ST ‘ R L R e R e
" ' ' £ e P o T : .n

o 3 |f‘f 5 £0 -'1”7 e
|saepls

2% mab N [ X‘.l o 3 A\

tongdy, i, : 3 bé! /L

2% grab 3y &y ¥ 7 '
s fo 6o 06, 10z =
Compzzite | ; I}‘- el |

Surgie Aalea 3ot e

1Azt 2ol O % T

Crab H 4

£A0AC [ | |
Mot 1:

Fla Tedl peramoters (Weekly R mloath s Temp=Tepacatore, o¥. Sabving  OeEsCoreusTivy:
BC=Dzeives Cryprn; Tarkickoy: TDS=Taral ke ve ol ardaeEs M H - Amaeris Solor
feote-2:

Laks et purameters {Manthiy saraleg): “octe. Nipise L 155 U0, Fhezpram Alniriny, Armd D, Tids
Hureness; Arceniz; o Marparase, Simic. s

House & 135, Road & 05, 3rd Floor, Mohakhali DOHS, Dhaka.1206
Contact: »8801712955908 E-malk ocreedsbdgmall.com wwiw.ocreeds.com

«
\ - A
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18] any other chservations/commants:

Rivey wWoteyr Depiu: ib. 3 m

Nl

Water Glaty? Environmental Spacialist Watar Quality Analyzer
Name: Md. S hehedog Hosgoam Narme: Lslvogee Biw ho I3}
Lee oM /o) /20 cate. Il /01 /20

DWASA PMU Repn:senhﬁve

Mare:

Cesignsfion:

Date:

................................................................................................................................

House § 135, Acad # 05, 3rd Flour, Mohakhali DOHS, Chaka-1206
Contact: 1 8201712955908 E mail: ocraedsbdegmall com www.ocreeds.com
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Date: 18-01-2020

(@ - O.CREEDS

OSRsNDs ONUSONDHANI CREEDS RN
' Data For
DWASA Surface Water Quality Maniluring Program
(1t Sample location : Gishnondi (82 n< of We g River], Anhazsr
fChoitankords, Brsbnaaol, Seu-Coordinates; W 23544 A7 07" N, E=SP Q2 [FaRs e vl o))
{istonce. 100 Jrom bank of nver where SWTP strccture pioce is allocoted!
(2) Field Onhservations:
Upan armival at @ <z mping site. racard visuz) obsarvatics or the appearance af the wate-and |
athar o-forngiion relsted 1o water quality and water yse 3s bellow:
P eter i
araim Obs.erwauon
R Wanar So GGraanian roddis {velowish  vuddy f oolories il |
E WEar aspearance Mruzas amounl o suspancos malbes ! dubds e n.'.’t':;‘ |
= Ran fall Hsey ! mediont kv ) rdne
4. Day | G ongy deyi ey devery vl ‘
L6 Unizeal Tuloes Hedoogen sullitie saon musty 03 Sewaga ouz:r.-'r&?"é- ‘
2% =
T _Hislegical febaty Exgéusive grovab ol algae ! phvupankiaed dthare, . .0 eee |

(3) Water quaity flold test parameters {Wookly semple ! Monthly sample) ‘

Date: ’2 i/ of/ 26 L, Yimet. 10 A M= |&PM ‘
arple Cipth [ Temp [pH | Saliity | Cucd; [ TOS | 06 | turidry | Fordness | 5 T Caer | flew ’
Im} %] Sk | Hmgll) | imgd) | INTY) Imaty IR RS RLES R ]

v < N S AR -  S— Lo L | —e SR
4 Gs | £ ok | | 7 ah’il?.é‘% $24 Lo
Al praeh 5 6 015 [i7 |
il Nl i Mot v b1 ] g0 4C los1 835
e | ° 123 PYO-06 Vg |64 R3E (1483 bo s A2
|Com-pm'm ¥ i : h
oo T }‘._Tz.o& V2431599 F35 1B.0FH 6O 1nyelay
arab
e et
Note-d:

Piald tast paametes  (Wicede R Mowhlvl TenpTeniperetars PHi Sairity,  LengsCondan viyg
DD=Cisscived Ousgen; Tuehiiiy: 725="oml Siscidve Suliet 4ardness; BH, « éranly God - 3 -

Hore-g;

Lab wast parsmeters {Mosthly samplingl: Hivats. Mitrite; COD; 153 BOO; Frasphate; Alks inive, Arivans; Tomat
Mardness: faacnis; bon; Mansaasse. Alavinuir

House= #1135, Road ¥ 05, 3rd Floos, Mohakhali DOHS, Dhaka-1206

A Lom
Conlact:+8801712855908 E-mall: ocreedshdgmall.com wwvvr.ocreeds.co
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{4) Any cther abservations/comments:

River wWotey dc’rp-%‘h.‘ l£:3\m

5}»9““/ Dl

Water Quality! Environmental Specialist Waler Quality Analyzer

Mame: Md. Shohod s Hessain Mame: Ishra.qpe Bin Khali]

Date S AN EY. D:twe [ B /el /20

DWASA PMU Reprosentative

Name;
Ceskpraton:
Cate:

..........................................................................................................................

House # 135, Road ¢ 03, 3rd Floor, Mohakhali DOHS, Dhieka-1206
Contact: +8501712955008 E-mall- ocreedstdd gmail.com WWW.0creads.com
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Date: 25-01-2020
L ]
(@ O.CREEDS
e [EENSENUEE ONUSONDHANI CREEDS NG

Fi

DWASA Surface Water Quality Monitoring Program

(1) Sample lccation @ Bis nendi 3ank of Meghaa Rived). Arikszer
(Lhovtonkaody, Bishinand, Goa Csardinates: N-23° 44 d7. 107" N, LENPAT G 0T E)
[Distunce: 305 frans honk of niver viers 5 ATP steucture place is shucited|

(2} Field Onservations:
Jpon arrival &t asarp ing ste, record visuz! paservations o1 the adpiersasce of The wacar 3nd
ataer niormation related ta water quality and wate usk as telliw:

Parameter

Observation

o
, Sremnizh addisn U peliast | may feolockse

b Waler grpesranzs Ureaval ainsark ol suszendue malte’ { cabis 1emfnd°i'€-_

_=. Bairtsl

Elzeny (PIns Loy lowe  iooe

By
e Lousoal Qufees

Clousy cay' vary dyhery Wit

© Brkaky Acovty

| Hptoger sufize cuen Musty a50° femage sdo e
Exuassing gruath of 209 F ehdrp srsaeed oliers., L

-

i r@n_@f'_J

(3) Water quallty fleld test parameters (Weekly sample ! Manthly sample)

Now-2:

lie tot paraneles Wesile & Mectihl lerpsieosaatios plt;
0ol ssadved Uoypen, “urbid 1 TOS=Total Bizzatve 3o, Haednms e = o T Salar

Lab test paromaters (Morrth y sy ingh:
Haaeess Aes s ron; MANKIOIEE, A

L 2 L "2_:'! T, FOAH- 1D BH

?:::‘l‘ )’;c(;li!_ Tems | pll‘: S!Mllyﬁw‘, i e '“,i""“‘ MKz | Cobe | Fow |
19 I I E TR BTN B UV LU R T R PR S TS

e | o[22 proh g g brs [ 10s | g0 | |
2 3 w2ty 0-05;171,6.7,5 %.gég’fq E'_E?; '4e}
o % afslo.en i3 ke S 7 ke 50 lagg 12y
Lomprare { ',. < A=
|k |zo 230005 |8 [E2(%01 1024 60 gy
Lt;;lo) | | Jie3 l | |
N1

Sélis_vhv: : cﬁéda‘_.'.j:udm!»i:g

Nitate: Sbrioe CUD: T35, BOD. Phgsobioie: Akalris; Ammacis: 1)

Housa ¥ 135,Road A 05, 3rd Floer, Mohakhali DOHS, Dhaka-1206
Conact: ~BBO 1712955908 E-mail: ocreedebd Dgmail com
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{3) any ather observations/con ments:

River Wotav DPeptn |4 U i

oo™ Dele

Waler Qualityi Eavironmental Spec alist Water Quality Analyzer

Mane: Md. Sho-hodad Hossaim Name: Tshvagaad Biw khaldil

Dates 16/0;/20 Dale 26/0]/20
DWASA PMU Represetative
Namg;
Desigraton
Data:

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, D T LT T PP

House 4 135, Rond # 05, 3rd Floor, Mohakhali DOHS, Dhaka-1206
Contact:+330171295530R E-mail: ocreedshdFgmail.com . ocreeds.com
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ANNEXURE-5: Lab test result scan copy (Monthly)

Government of the People's Republic of Bangladesh A
Office of the Chief Chemist ‘. \
Department of Public Health Engineering S
Central Lab, 38-39, Mohakhali G/A, Dhaka-1212 .
Pronk 8502 (081927, Fax - (Enrest womes_cosrr labgehen.com ALt
Lab Mema: 347 CC, DEHE, CL, Thaka, Dl 0502200

Physical IChemicall Bacteriological Analysis of Water Sample

Samgk |10 CEN2IX02009

Sunple Reoelvig des: 27012020

Fel, Mewa Ke: O.Croads2000M00 8 Datest 26-01-2020 Sanphe Source: River Walsr

Senl by Ence. W, Srahodat Hosssin Criel Exsculivs Ofoer ,
' Creeds. Mohakhai DOHE, Dhaka-1 205. Ofier, O | DistNrapgan, Upa Avahazar

Corg Taber. Q. Creeds [Sample : M-28 Jan 2020-00ASA)

Uriarc, Y. Mechna river

Samgle Cofection dae 27.01-2000

Dl of Testng 27001200005002202)
LABORATORY TEST RESULTS:
§1.8 | Water guality parametars I éomlnu‘n Concestration!  Ueit Analysis Method (L]
Standard prasest
t| Akaliniy . § myL | Tidmetc o]
2| Aumnhem (8) 02 BXI mal | 8AS g0z |
5 | ammcni 0% 062 mal | Uvs (K]
4 | Preenc (A3} 0.6 acm mal. | AAS oo
" | Bothemca Oxygen Davand (BC0) 02 z AL | 5deys nouban 0
5 | Chemcal Cuxygen Demand (COE) 40 4 gt | CAM
7 | Hadoess 200500 60 mpl | Tunvels .
& |iror (Fe) 03 [ mal | AAE 5
9 | Wangamss (M) T s mgl | AAS D@
0 | Rirogen (Nivar) 00 21 mal | WS 010
11| Nirogen (i) <0 0ia ml | WS 02 |
12 | Prosghals &0 045 | mp. | Uvs 010
l""‘u "o Suspevead Soid |155) 0| 2 mgll | Geavimeric Metho: 1
Comments: Sampla was caiekd & Suppiad by dont
N.B 4AS - Awntc Absorpion Spechioptatmeer, UNS- UY-Vistle Specvophommater, CRM-Cinsed Refiex Methods, LOG- Lim? of
Quarlitaion.
Signakre Sqralas
1) Name: Md. Ssfu Alam Krosng _@_ 1) Name Mita Saker -
Desigralien: Sampa Analyzer Desgnaticn: Senior Cromst
ag\a‘ Q‘ou %‘;
2) Name: Tagina Abhler ) 2 Nawe: ¥d, Skt Hossan o%gﬂ”"
= 7]
Dosignaton: Sampie Angizee e 52 3020 | Cesignaton: Chisf Cremist Al gwlarl;m:"’“‘ ‘
D"l-vhmgn T
Comrd o AN R
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ANNEXURE-6:
Previous Month Results
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Table W-1: Weekly Sampling Results; 18072019

“Weekly sampling: Water quality field test parameters results; Month: July2019
Date; 18-07-2019 . Thae:10-12 2 5
e Depth | Temp | . |Salinity | Cond. | TDS | DO | Turbidity | Mardness  NIT3 ;;’:;
SR {m) b &5 9 H wSiem | mpd | mgdl NIC mgl mp!l Unit
| .~
|
1stgrah sampie [ A6 72 s TaN 329 | 4.5 1466 B H| .23 15%
|
2nd oraby sample 4 30.3 T3 (.03 6u.2 | 204 | éel 1908 i 132 110
3rd prub sample 8 30 ) 003 685 3 | 6387 1425 &l ul L4
Compusite samnle
(181 Z2nd’ 3nd pmub - Ml 72 QRS 46 a9 | 88 1632 40 0.z 122
sacople
|
WMax R{IRS T3 .05 L8 29 647 19,08 o n32 144
Min T 143 6 294 it 1428 Wz 16
Avp. 3n3 T3 .03 028 3428 G609 16,28 30 .26 126,67

Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi, Arihazer
Weekly sampling- 18-July-2019

20

(-3
50
A0
an
20
= g ] -

4 Tewp'C p= Salimity®,  Cond.  TORWRABAMBNGRM  Tuibidity  Haidoess  NHIwgd Color
wS/em NTU mifl Hazen Unit

Concentration

M 15t grab sample[dcpth-U.5m] u 2nc grab sample{cepth~3r]

W 3rd grab sample[degpth-Amy) B Compasite sample | 1516200k e} grave sample

Figure A1 Weekly Sampling Results; 18072019
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Table W-2: Weekly sampling results; 25072019

Weekly sampling: Water quality fleld test parameters vesults; Month: July2019
Date: 25.07-2019 ‘Time: 10-12
P  cp o 5 AR S Colov
Sample Depth | Temp pH Sulinity | Cond.  'IDS | DO | Twrbidity | Hardness | NH3 Hazen
{mn) “C e pSiem | mg/l | mpdd NIL mg/l mp/l it
Ist grab s 303 | A K T8O | 324 | 830 12 &l 0.24 135
sample
2nd grab _ : ; ; 3 ] :
4 3014 T4 i3 TR 34 | 666 TG 4R R H 133 141
suople
3nd gralb 8 s | 12| 063 2 |3z |ee| 1428 i 136 145
5&1_(}_1[3]&: s
Compesi
sample a1 S 1 & 2 o 17 0¢ A <
s 2ndt3rd) - 30 72 1,03 78 3| &8 L7840 44 g:21 143
arzh samplie
Max 305 TS 003 82 M2 68 19.48 60 036 145
\lin N 72 (.03 759 31 639 12.1 40 021 139
Avg. 3028 733 3 TR 327 6.64 1589 50 (.29 14217

Result: Water guality field test parameters
Sample: Meghna river water at Bishnondi, Arihazer
Weekly sampling- 25-July-2019

160
130
140
130
120
110
c 100
S w
2 =
S n
£ &
8 s
10
£
e i
. ll =n T .
210 Temp'C Salinity %: Cond, pSfem TOSma/l DO mg/l  Turbidity Horcness  N=3mafl  Color Hazen
nNTU gl Uit
Test Parameter
m 1st grab samphy{depth 0.5m) ¥ 2nd grab samplk{depth 4m)
B 3rd grab sample{depth-Bm} B Composlte sample [Lst+2nd+3rd) grave sample

Figure A2 Weekly sampling results; 25072019
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Tuble W-3: Weekly sumpling results; Month: 31/.Julv/2019

MWater qpandify ficld Lest mrunmtsfwcnkb- mmﬂp);ilnnli: Jub!!Mb
Darte: 3107219 Time: 1012
. Depth | Temp Salinity | Cond. | TDS | DO | Twrhidity | Hardmess | N3
B (mj) =(: o Yie uSfem | mg!l | mgl ATL my'l mg/l | Color Hazen
Unit
15l srraby samipl e L) 1 e na3 5535 MR | aS 19.2 =) 132 47
21 grub sample i RS T 03 6% | 2125 | 993 194 0 032 132
Freh e sareple R R T2 i HR S IFT | RS 1D RS it 1235 1Al
orcgosiy: sampls
{15t 20421 grave - »3a | T 003 052 | 3.7 | §41 1732 0 022 37
smple
Max M3  Te 00 689 31T 67 19.835 #0385 160
Min Mt I 11413 632 327 &35 1.2 M D32 147
Avp, M7 73 003 6702 M.64 6352 1947 4 033 153.83
Result: VWater quality field test parameters
Sample: Meghna river wiater at Bishnondi, Arihazer
Weekly sampling- 31st-July-2019
]
16
50
a0
ST
120
2
® @
€ 6
g m
S
50
ar
£V
w I
3 HuEE e
10 Temp °C pH Salinity e Cond. pSfem 125 mg/l DO maA Turbidity Hardnass  NH3mgdl  Color Hazen
NTU gl Unit

Test Parameter
W 1stgrab sample  ®2nd grab sample B 3rd grab sample B Composite samplée {1st+2nd»3rd) grave sample

Higure A.3 Weekly sampling results; 31/072019
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Month: August/2019

Ca

Table W-4: Weekly sam pling results; Month: 1/August/2019

Ch £ NS

CHA SIVRE

Waler quality field test parameters (weekly sample-1"' week); Month: August2019
Date:01- 08-2019 Time; 10-12
Sample emp qp | Salinity | Cond. | TDS | DO | ‘Turbidity | Hurdness  NH3 1(1:2;1
5 P %o wSem | mgd | omgdl NTU mgl mg/l Unit
1st grab sample s > 0 - w1 | gae . N - "
(4h.5m depth) 303 75 Q.03 G RN I X R34 149 4 023 139
2nd grab simple B T - e 3 - aa o a5 =
(4ns depth) 4 2 a03 752 L8 | 651 1704 qn 27 142
3rd grab sample R T - 758 T =5 g a5 as 145
(8m depth) 35 T2 103 75 3i 6.7 146,86 A0 L3 15
Composite sample
{1st+2nd+3rd pruve 303 | 72 | o003 | 98 | 83 |67 | 1203 o | 04| 40
sumple)
Max 30.8 T.5 .43 T9.5 33.7 6.79 17.04 LI 03 145
Min 30.3 T 0.03 752 318 6.36 12.13 40 0.23 139
Avg. 3041667 T30 .03 TTH 3265 660 15.02 4{) L26  141.67
Result: Water guality field test parameters
Sample: Meghna river water at Bishnondi, Arihazer
Weekly sampling: 1-August-2019
160
140
120
c 100
£
£ 80
€
§ 6o
S 40
20
o Illi ST TS II“I — II“I
Temp "C Sakinity %" Cond. TDSmg/l DO mgf/l Turbidity Hardnoss NMImg/l Colour
20 usfem NTU ma/l
Parameters
o st avah sample M 2nd geab sample i 3vd grab sample W Com posite sample

Figure A4 Weekly sampling resulis; 01082019
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Table YW-5: Weekly sampling results; Month: 8/ August/2019

Water qualily feld text purameters (weekly sam ple-2"? week): Month: August/2019
Date:08- 082019 Time: 10-12
Sample Temp H Salinity | Cond. | TDS DO | Turbidity | Hardness | NH3 5::0'-
S P o™ pS'cm | myl mel NIC gl mgl Lnﬁn
1sl grab samplc = 1 i < 5 5 an
(0.5m depth 0.6 TS DIDE 745 356 63 124 40 024 139
Ind grab sample - - ™~ - 20 1943 ar a7 G
{4m depth) 305 T3 nra 23 305 ARG 12 43 4G N3 144
"'“‘ufn"“::p"t‘:)""" a4 | 71 | o | 763 | 32 | est | 17es 60 03l | 116
Composite sumple
UateER A Ra 03 | 73 | oo | s3 | 3ds | e85 | 1740 40 o2t | 127
sample)
Max 3.6 S 0.03 83 356 691 1543 60 0.31 146
Min 30.3 71 0.03 2.3 303 6.3 1r4 40 021 116
Aver, J4s 730 03 T6.90 33.2 H.64 16.17 40.66 0.26  13L67
Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi, Arihazer
Weekly sampling: 8-August-2019
160
140
120
10
s
5 so
t
§ &0
a
(]
a0
4 T m il :
Temp °C Salinity 35* Cond Tosmg/l  DOmgfl  Turbldity Hardness NH3 mg/l Colaur
20 wsfem NTU mg/l
Parameter
Wlstgrabsample  ®W2nd grab sample M3rd grab sample M Composite sample

Figure A5 Weekly sampling resulis; 08082019
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Table YW-6: Weckly sampling results; Month: 14/ August/2014

Water quality tield test parameters (weekly sample 3 week); Month: August/2019
Date:14- 08-2019 Thme: 10-12
Sample Temp H Sulinity | Cend.  1DS DO | Tubidily | Hardness | NH3 :::::
oL P ¥e® us‘em mg!l mail NTU mg/l mal Unit
1sl grub sumple < A i ¥ . ¢ a3 i
(0.5m depth) 305 735 05 A2 M2 | 64 124 47 3.33 isl
2”‘: ﬂ":cz:;l’“ 304 | 75 | aos | ene | 33 | exm | isse 0 |aw| s
Jrd prab sample o s s & & 2 5 : sean Y
sl | g 13 | o | eks a2 | aae | 18 1 azr | 144
Composite sample
{1st+2nd+3rd gruve a0 T3 005 .1 an 078 177 41 w25 170
sample)
Mux 3.5 7.8 0.03 O8.5 33.2 6.78 19.4 40 .33 180
Min 30 T3 {43 642 3.1 632 1.7 40 025 144
Av 30.25 T L3 66.48 31475 655 18.60 40 03¢ 16150
Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi, Arihazer
Weekly sampling: 14 -August-2019
180
= 120
2
w
£ w
8
[~
i i
e ... cace 0008
20 Temp®C oH Salinity %" Cond. TOSmefl  DOmefl  Turbicity  Hardness  AH3 mg/| Calour
psfom w1y el
Parameter
u1istgrabsample 2nd grab sample “2vd grabsample u Compasita sample

Figure A6 Weekly sam pling results; 14082019
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Table W-7: Weckly sampling results; Month: 21 August/2014

Water quality field test parameters (weekly sample-4" week); Month: August/2019
Date:21. 082019 Time: 10-12
Sample Temp i1 Salinify | Cond. ™S IX) | Turbidity | Hardness | NH3 l( ]::0;
"¢ P Ya® pSem sl mg'l NTu my'l mp'l i 'n;f
1st grub sumple - . ey iy g oo . - - -
(0,50 depth) 333 11 ne3 737 R a0z 3% an 033 143
2nd grab samph: ? 2 e R LIS 7 J a &
(4m dopih) 44 72 0.c3 713 284 G.1¢ 2149 40 a3 177
3rd grab sample N 5 A R sin o > -
($m depth) 339 A 0.c3 727 9 62 19.76 40 035 181
Compasite sample
(st-2nd+3rd grave 333 71 L3 e .2 02 224 403 124 181
samplc)
Max 344 7.2 0.03 77.9 31.2 6.2 2326 40 0.3% 181
Min 333 71 0.03 e 28.6 6,02 19.76 40 024 142
Ava, 33.76 .13 0.03 74.62 29.73 6.14 21.60 L 030  167.33

Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi, Arihazer
Weekly sampling: 21-August-2019

230
180
130

an

* AAA s M Ahid . aana ARAA

20 Temp'C P Sainity ¥°  Canc. Tosmgfl DDmg/l Turbldity Hardness N=3mzAl  Colour
uS/em NTU il
Parameter

Concentration

mistgrabsampla  ®m2ndgrabsample  © 3rd grabsample @ Composite sampla

PFigure A7 Weekly sampling results; 210872019

**Data of Fifth weckly sam ple (28/8/2019) = Date of scasonal sample in the same date
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Laboratory Test- Monthly sample and Seasonal Sample

Laboratory Test Results- Monthly Sample

Water guality Laboratory test result- Monthly sample; Composite sample

Test conducted by: DPHE Central Laboratory, Mohakhali, Dhaka

1st- Monthly sample: Augnst/2019

Date: 31-08-2019

Composite sample Depth=[Sample-1: 0.5m+Sample-2:dm+Sam ple-3: 8m|

Walter quality parameters Bangladesh | Concentration Unit | Analysis Mcthod LOQ
Standard present

Alkalinity 38 mgT. | Titrmelric

Aluminum 0z 0.23 mgT. | AAS 0.062
Ammonia 0.5 0.63 mgL [ LVS 1.1
Arsenic {Ay) 0.05 0.001 mgT. | AAS 0.001
Biachemical Ossvecn Demand (tBODY | .2 18 mg'L | davs Incubation 11
Chemical Gxygen Demand (COID) 4 68 myl. [ CRM
Hardnsss 20HE500 114 mg L | Tifrimetric
Iron (Fe) 23-1 0,49 mgL [ AAS 505
Munganese (\Mn) (.1 0.1 mgl. | AAS (.03
Nitrogen (Nitritz) 11} 28 mg ] | UVS 11

Nitrogen (Nitrite) <10 005 wgL [ CVS 002

Phosphate () (.73 mgT. | UVS 0.1
‘l'otal Suspended Solid (LSS 10 .3 mg'L | Gravimetric Method
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Laboratory Test Results - Seasonal Sample

Water quality Laboratory test result- Scasonal sample: {omposite sample
Test conducted by: DPHE Central Laboratory. Mohakhali, Dhaka
1st seasonal sample: August/2019
- Date: 31-138-2019 Composite sample Depth=[Sample-1: 0. 3m—Sample-2:4m+Sample-3: $m|
| Water quality paramcters Bangladesh Concentration | Unit Analysis Mcthod | T.OQ
Standurd present

| Ammaonia 0.5 0.6 mgl. | 1VS 0.1

CAgsenic (As) (EX15) 1,001 ma’L AAS (401

| Banum {Ba) 001 0.09 mgT. AAS =

| z;‘(";}]]’;;mwul SR 0.2 8 mg'L 5 days Incubation | 0.1
Cadmivm (Cd) LX) L.00U3S mg'L AAS GA001S
Chemical Oxvgen Demand (COD) 4 36 gL CRM 3

- Chloride 150-600 10 mgT. Titrimelric 3

- Coliform (Fecaly 1 144 NA00mi | MEN =

| Copper (Ca) 1 0.26 mgT. AAS 0.26

| Chrominm ¢ lotal)] Cr| 405 1008 mgl [ AAS (1003
Flugride 1 012 mg L. VS 0.12
Lead (b 105 {0034 mgT, AAS {14101

_ Niukel (Ni) .1 0.03 mgL | AAS 001

| Nitrogen {Nilrate) 1t 19 mgL VS 0.1

_ Nitrogen {INitritc) “1.0 .03 mgT. Vs .02

Phosphate 6 084 mgL [ CVS 0.1

| Scleninm (§c) .01 a.001 mgT, AAS 0002

~Sodium (Na) 200 10 mgl | AAS 034
Sulphaty 0 1 gL LVS 1
Zine i 7n) 3 (.08 mgT. AAS 008
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Month: September/2019

Table W-8: Weekly sampling results; Month: 3/Septemberi2019

C e £oP MICANS EIVRE

Water quality field test parameters (weekly sam ple- 1¥ week); Month: Septemberi2019
Date:05- 092019 Time: 10-12
Sample Temp y | Satinity | Cond. [ DS | DO | Turbidity | Hardness | NH3 ;::‘;’1
°C P Ya® pSiiem | mgll rugil NTU mgl mg/l I'r;lt
1st grab sample < z -
(0.5m depth) 32 7.5 0.03 71.4 293 6.67 17.04 40 .23 49
2nd grab sumple Z 2 R =
{4m depth) 314 7.k 0.03 74.3 30.7 H.68 13.81 an 028 51
3rd grab sample = i =
(S depth) 31.5 7.3 0.03 73.3 | 303 | 679 15.12 40 0.21 36
Composile sample
Pt oD gk 314 | 74 | 003 | 71 | 298 | 694 | 1258 a0 | o2 | e
sample)
Max 301 7.8 0.03 73 313 7.08 23.56 40 033 142
Min 293 75 0.03 583 274 7.01 17.62 40 0.24 125
Avg. 29.74 7.66 0.03 6556 25.02 7.04 20.548 40 02388 1328

Concentration
w
(=]
EERE R e e e T N

Tomp G

FH

w12 arab sample

2ty e 105 mefl (x)mg.ll YJ'bdrt; Hardanes  NHE ngdl
: vslma NTH el
Parameters
®2nd grab zample w3rg grab sample ® Composite sample

Result: Water guality field test parameters
Sample; Meghna river water at Bishnondi , Araihazar
Weekly sampling:05-September-2019

Coler

Hazer Uit

Figure A8 Weekly sampling results; 050972019
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Table W-9: Weekly sampling results; Month: 14/Scptember/2019

Water quality field test parumeters (weekly sumple-2" week); Month: September/2019

20

130

Cancentration

an

. I .I = a2
l .
TampTE pH

Parameters
w Lsc grab sample m 2nd grab semple W 3rd gras sanssle m Canposite sarmple

Date:14- 0920192 Time: 10-12
Sample Temp H Salinity | Cond. | TDS DO | Turbidity | Hardness | NH3 Solor
2 P o™ pSem | megd mgl NTC g/l mg/l L’z';"
Ist grab sample
(0.5 depth) a2 7.E 0.03 70.6 342 7.12 3691 40 .19 213
Ind grab sample = ’
(4m depth) 315 ?;b 0.03 68.7 I iZ.? 7;327 337 40 i 0.2 2‘324
drd grab siunple
(Sm depth) 3148 7.5 0.03 876 418 7.34 2858 40 0.2 222
Composite sumple
UIALLIIEP T e 314 | 75 | 003 | 73 | 372 | 734 | 2099 a0 | o2 | 28
sample)
Max 32 76 003 876 416 7.34 36.91 40 0.2 232
Min 316 75 003 897 327 7.2 2858 40 019 213
Avg. 3176 7586 D03 7704 3656 7.248  32.936 40 0.196 2224
Result: Water gquality field test parameters
Sample: Meghna river water at Bishnondi, Araihazar
Weekly sampling:14-September-2019
280

iy o T AOS mEN DDmel Turbidty Hardnme NEDmarl Color
pSfem N1U ! Hazen
Unit

Figure A9 Weekly sumpling results; 149092019
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Table W-10: Weekly sampling results; Month: 21/8cptember/2019

Water guulity field test parameters (weekly sample-3"? week): Month: Septemheri2019

Date:21- 09 2019 Time: 1012
Sample Temp |y | Salinity | Cond. | TDS | DO | Turbidity | Tardness | NI13 I‘I::‘:L
a“ %® pSicm | myl myl NIU me'l wgil Cait
1st grah sample
ekl 327 | 74 | 003 | 742 | 30 | 54 | 1625 40 03 | s6
2ud grab siample
e et 324 | 726 | 003 | 04 | 282 | 676 | 2427 40 03 | ss
Jedd geub vumpls 323 | 75 | 003 | 710 | 203 | 667 | 2024 40 | 28 | 18
(B depth)
Compusite sumple
(el ¥2udord prave 317 | 74 | 003 | 733 | 302 | 677 | 2332 40 028 | 92
sumple)
Max 327 76 D03 742 30 678 2427 a0 63 18
AMin 323 74 0.03 694 282 6.4 16.25 40 0.28 B6
Ave, 32.48 75 D.03 7182 2814 6.598 20256 40 0282 99.2

100

Concentration
3
R N N N S ——

0 grab sample

Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi , Araihazar
Weekly sampling:21-September-2019

pH

Cand.
ESfom

o 2nd grab sample

[
lll] arll
Ea me .

Salivity ®a

TaSmg!l  COmg/l Turhidity Hardress ME3mgdl  Cola
NTU g Iiazen
Unit

Parameters

# 3rd grabsampie

® Compasite spngle

Figure A 10 Weekly sampling resulis; 21409:2019
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Table W-11: Wedkly sampling results; Month: 28/Scptember/2019

Woater quality lield test purameters (weekly sumple-+4" week): Month: September/2019
Date:28- 09-2019 ; Time: 10-12
Sample Temp [ | Salinity | Cond. [ TDS | DO | Turbidity | Hardnoss | NH3 :;"u";
S 15 n B wScm | mpd mpl NIL mgd mgl Unit
1st grub saunple J
{0.5m depth) 30.1 2.7 .03 5.2 | 27.7 | 741 17.62 al 0.33 142
Znd grab sample . AR
{4m depth) 29.9 7.8 ¢.03 73 313 | 762 20.38 4G 03 130
3rd prab sample .
(m depth) 293 7.5 &.03 583 | 274 | 7L 23.56 40 0.24 125
Composite sumple
(stidadded grirs 206 | 75 | 003 | 524 | 30 | 728 | 2061 4 | o028 | 133
sample)
Max 30.1 7.8 0.03 73 31.3 7.08 23.56 40 0.33 142
Ain 293 7.5 0.03 58.3 27.4 7.01 17.62 40 0.24 125
Ava. 29.74 7.66 0.03 65.56 29.02 7.04 20.548 40 Q.288 1328

Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi , Araihazar
Weekly sampling:28-Septemher-2019

140
120

100

. 'ﬂ,nﬂ

Concentration
g
?_—-——_-

49
20 ]
0 - :
BMp *C pH salinity  Cond. TOSmafl DOmgafl Turbidity Hardness NH3I mafl  Color
20 ECH pSfem NTU mg/l Hazen
Unit
Parameters

w15t grab sample ® 2nd grab sampke % 3rd grab sample ® Composite sample

Figure A. 11 Weekly sampling resulix; 28092019
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Month: October/2019

Table W-12: Weekly sam pling results; Month: 12/Octoberi2019

Yy ater quality field test parameters (weekly sample 1Y week): Month: October/2019

Drate:s- 10-2019 Time: 10-12
Sample Temp Salinity | Cond. | TDS | DO | Turbidity | Hardness | xu3 | Co%r
pH Hazen
(. Yo pSiem | mgil mg!l NTL mgl mgl Unit
Ist grab samplc
(4.5 depth) 30.5 8.2 0.03 875 381 | 667 22.04 40 0.5 125
Ind grab sample ¢ a5 X
(4m depth) 299 78 0.03 71 303 | 7.04 24.8 a0 0.5 128
3rd grab sample =
(B deprh) 729.8 7.k 0.03 71.1 304 | 7.23 21.8 40 0.5 121
Composite sample
(1st+2nd+3rd grave &
sample) 30.3 7.4 0.03 70.7 325 | 7.22 20,15 40 0.5 123
Max 30.5 82 0.03 875 38.1 7.23 24,8 40 0.5 128
Min 29.8 76 0.03 71 30.3 6.67 218 40 0.5 121
Avg. 30.1 7.9 0.03 77.62 3344 6.968 23.048 40 0.5 124.6

Result:Water Quality Field Parameter
Sample: Meghna river water at Bishnondi, Aralhazar
\ Woeekly Sampling: 5-October-2019

pH Sglinity %:  Cond.  TDSmpfl DOmEd  Terbidty Herdress NHZmgfl  Color
pSfem NTU mg/l Hazen
Unig
®1sterabsample  Wind prabsemsie ¥ 2Zrdpransamale  ® Composite sample

Figure A.12 Weekly sampling resulis; 05102019
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‘Table W-13: Weckly sam pling results; Month: 12/Qctoberf2014
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Water quality field test paramélers (weekly sample-2"" week); Month: October/2019
Date:12. 10 2019 Time: 1012
Sample Temp |y | Salinity | Cond. | TDS | DO | Turbidity | Tardness | NI13 I‘I::‘:L
a“ %® pSicm | myl myl NIU me'l wgil Cait
1st grah sample o
(0.5m depthy 31.5 7.7 0.03 7.7 32.2 6.57 18.82 40 0.5 128
2ud grab s ple
(4 depth) 3C.4 78 0.03 73.6 311 5.67 19.58 40 0.5 129
3rd grab sample g
(8 depth) 3.1 78 0.03 712 | 3¢3 | 669 22.85 40 0.5 119
Compuosite saumple
(et saciorc Rty 302 | 76 | 003 | 737 | 313 | 683 | 1844 40 05 | 121
sumple)
Max 315 79 0.03 7.7 322 6.69 2285 40 0.5 129
Min 30.1 7.7 0.03 712 303 6.57 1882 40 0.5 119
3 30.72 78 D.03 7428 3122 6.638 20.604 40 0.5 1248

Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi, Araihazar
Weekly sampling:12-October-2019
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Figure A.13 Weekly sampling resulis; 1271022019
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‘Table W-14: Weckly sam pling results; Month: 19/Octoberf2014

Water quality field test paramelers (weekly sample-3t week); Month: October/2019
Date:19-10-2019 Time: 10-12
Sample Temp H Salinity | Cond. | TDS DO | Turbidity | Hardness | NH3 S:-_:m-
“ P Vo™ pS'cm | myl mg/l NIU gl mgl Ln.iel“
1sl grab samplc & P
(0.5 depth) 32,6 7.5 0.03 722 29.3 é.54 23451 40 3.518 114
Ind grab sample ’ <
{4m depth) 3¢9 7.7 0.03 73 30.6 6.67 23.82 40 (523 104
drd grab siunple
(Sm depth) 303 73 0.03 73.7 311 7.08 24.12 40 3.517 a8
Composite sumple
UateER A Ra 308 | 75 | 003 | 726 | 326 | 689 | 2228 a0 |os19 ] 101
sample)
Max 326 7.7 0.03 73.7 311 7.08 24,12 40 0.523 114
Min 30.3 73 0.03 722 293 6,54 2361 40 0517 98
Aveg. 31.34 75 0.03 7296 30.28 6.782 23.856 40 D.5196 1056
[ _ Result: Water quality field test parameters
l ‘Sample: Meghna river water at Bishnondi, Araihazar
( ‘Weekly sampling:19-October-2019
120
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Figure A 14 Weekly sampling results; 191022019
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Table W-13: Weckly sam pling results; Month: 26/Qctoberf2014

Water quality lield test parameters (weekly sample—4® week); Manth: Octoberi2019
Date:26- 102019 Time: 10-12
Sample Temp H Salinity | Cond. | TDS DO | Turbidity | Hardness | NH3 5::0'-
S P o™ pS'cm | myl mel NIC gl mgl Lnﬁn
Ist grab sample
(0.5m depthj 284 7.2 0.03 74 325 | 705 25.5 40 .31 151
Ind grab sample ; < 2
(4m depth) 283 7.8 0.02 738 | 325 | 676 269 40 ¢33 143
drd grab siunple
(Sm depth) 283 72 0.03 736 | 324 | 7.15 30.59 40 .29 132
Composite sumple
Ut Eudan R 201 | 72 | 003 | 734 | 324 | 724 | 2855 a0 | 032 | 140
sample)
Max 284 7.8 0.03 74 32.5 7.15 30.58 40 033 151
Min 283 7.2 0.03 736 324 6.76 255 40 0.29 132
Avg. 28.34 754 0.03 738 3246 65974 27.816 40 031 1418
A ; >
N Result: Water quality field test parameters
3 Sample: Meghna river water at Bishnondl, Aralhazar
| Weekly sampling:26-Cctober-2019
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Figure A.15 Weskly sampling resulix; 26/10:22019
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Month: November/2019

Table W-16: Weekly sampling results; Month: 02/ Novem ber/2019

Water quality field test parameters (weekly sample-17 week); Month: November/2019
Drate;02- 112019 Time; 10-12
Sample Temp H Salinity | Cond. ™ms DO | Turhidity | Hardness | NH3 :' oln:'.
o P % | pSfom | mgd | mgdl NTL mel mg/l l‘.‘:;
15t grab sample 30.3 7.3 0.03 74.6 32 6.52 70 ao 0.33 325
(ih.5m depih)
Ind grab sample
(4m depth) 283 7.3 0.03 743 32.8 6.83 72 44 0:35 328
3rd grab sample A 3 - . : 5 &
AT Rl Il Mol I W B I I I
Composite sample 28 7.2 0.03 771 338 6.84 70 a4 0.33 321
(1st+2nd+3rd grave
sample)
Max an3 T3 N T94 35 ;83 T2 40 135 3245
Min 28.2 T2 003 743 07 352 63 4 033 315
Ave, 28933 72607 Dok el 332687 47135 &4 44 33667 333

Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi, Araihazar
Weekly sampling:02-November-2019
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Yigure A 16 Weckly sampling results; 02/11:22019
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Table W-1T: Weekly sampling results; Month: 11 Novaen ber/2019
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Figure A 17 Weekly sampling results; 11/11:22019

Water quality ficld test parhmeters {weelly salnple-ﬁ"‘ week)§ Month: Novem ber/2019
Dute:11-11-2019 Time; 10-12
Sample Temp | o | Salinity | Cond.  1DS DO | Turbidity | Hardness | NH3 Color Huzen
o |P 4% ? uSem  mg/l | mgd NTU mg'l mgl Unit
15t grab sumple 27.7 | 24| €03 80.8 373 | 708 3226 40 0.3 213
{0.5m depth}
2nd grub sumple 2721 | 725 03 838 315 [(7.01( 31.32 40 0.55 197
{4m depth)
3rd grab sample 268 | 73| 0.03 74.8 31.2 | 7.12 32.2 40 D.36 182
(8m depth)
Composite sample 27.2 | 74| €03 77.4 324 | 7.09| 3036 40 0.4 183
(1st+2nd+3rd grave
sampley
Max 277 15 0.03 838 3Ir3 7.2 32,26 0 C.55 213
Min 268 73 0.03 748 31:2 7.01 31.32 £0 032 82
AVE. 272 T4 0.03 795 233333 707 3192667 £0 C.A0233 107.323323
Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi, Araihazar
Weekly sampling:11-November-2019
260
210
160
% 110
60
10 s [ ]
emp 'C pH Salinity Cond, TDSmg/l DOmg/l Turkidity Hardness NH2Zmafl  Color
% uSSem NI gl Hixzen
40 Unit
Parameters
® 1st grab sampde ® 2nd grab sample w 3rd grab sample  m Composite sample
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Waler quality field lest parameters (weekly sample-3* weeld); Month: November/2019

Fioure A.18 Weekly sampling results; 16/11:2019

Date:16-11-201% Time: 10-12
Sample Temp H Salinity | Cond. | TDS DO | Turbidity | Hardness | NH3 g olorI
“ P Vo™ pS'cm | myl mgl NIU gl mgl C‘; iT
1st grab samplc 282 7.5 0.03 76.1 343 7.02 2E.25 40 .33 211
(0.5m dueplhy
2nd grab sample 27 7.6 0.03 773 | 3581 | 698 28.32 40 .51 215
{4m dcpth)
drd grab s;unple 28.6 7.3 0.03 76.5 349 7.09 29.25 40 .48 205
(¥m depth)
Composite sumple 27.2 75 0.03 76.9 349 7.02 28.25 40 (.49 204
(1st+2Znd+3rd prave
sample)
Max 28.2 76 0.03 773 351 7.09 2525 4C 051 2i5
Min 254 23 0.0d 6,1 333 6.98 26,25 an 033 205
Aveg. 202F 47 0.0 JHH3 451 203 2F9q Al 044 270.32
Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi , Araihazar
Weekly sampling:16-November-2019
230
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Table W-19: Weekly sampling results; Month: 23/ Noven ber/201%

Water guality field test parameters (weekly sample-4" week); Month: November/2019
Date:23. 11 201¢ Time: 1012
Sample Temp | g | Salinigy | Cond. | TDS | DO | Tarbidity | Tordness | NI13 I(I:::L
“C % pScm | mygl [ mgl NIU el wgl Cait
1st grah sample 28.3 7.6 0.03 79.2 37 6.56 25.51 40 0.4 185
(0.3m depih)
2ud grab sample 273 7.6 0.03 77.6 | 354 | 683 29.92 40 .33 182
{4m depth)
drd grab sample 26 2.6 0.02 823 | 387 | 7.14 26.79 40 .35 180
(B depth)
Compusite sumple 26.7 74 0.03 79.7 | 376 | 7.14 26.39 40 .38 1581
(1st+Znd+3rd prave
sumple)
Max 28.3 76 0.03 823 387 7.14 20.92 406 0.4 185
Min 26 76 0.03 16 354 £.55 253.51 40 0.33 180
Avg, 272 76 0.03 793 2784 HALG 2753 A0 0362 1824

Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi , Araihazar
Weekly sampling:23-November-2019
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Figure A19 Weekly sampling resulis; 23/1122019
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Table W-20: YWeekly sampling results; Month: 30/ Noven ber/2014

Water quality field test parameters (weekly sample-4" week); Month: Novemberi2019
Dare:30-11.201¢ Time: 10-12
Sample Temp H Salinity | Cond. | TDS DO | Turbidity | Hardness | NH3 5::"
“ P Vo™ pS'cm | myl mg/l NIU gl mgl Lnﬁn
1st grah smuple 28.3 7.6 0.03 79.2 37 5.56 25.51 40 0.4 185
(0.5m deplh)
2nd grab swmple 27.3 7.6 0.03 776 354 | 683 29.92 40 .33 152
{4m dcpth)
3rd grab sainple 26 7.6 0.03 823 | 387 | 7.14 28.79 40 (.35 180
(¥m depth)
Composite sumple 28.7 74 0.03 79.7 376 7.14 26.39 40 .38 181
(1st+2nd+3rd prave
sumplc)
Max 28.3 L6 0.0 823 38.7 714 29.92 40 ! 185
Min 25 e 0.0d 6 5.4 6.55 25,31 a0 033 180
Ave, 202 L6 0.0 198 2748 ABLG 2553 40 0362 824
Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi , Araihazar
Weekly sampling:30-November-2019
215 .
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% Temp ‘C pH Salinity  Core.  TDSmgf! D0 mgfl Turkidiog Hardness MH3mg/l  Celor
S pSiem NTU madl Hazen
Unit
Parameters
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Figure A20 Weekly sampling resulis; 3081 1,2019
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Month: December/2019

Table W-21: Weekly sampling results; Month: 07/ December/2019

Water quality field test parameters (weekly sample- 1 week): Month: Decen ber/2019

Date:17- 122014 Time: 10-12
Sample Tewp | o | Salinity | Cond. | TDS | DO | Turbidity | Havdness | NH3 :;::g:‘
oc | P %e | pSicm | mgd | mgd | NTU mgt | mgl | 0
1st grab sample proe o X 0 Driny o %0 ) - y
(0.5m deph) 260 | we | ovuz | osss [ 4us | v 2201 41 .4 189
2nd grah sample o o - e R &
26.5 (515 [tk 35 | 724 10072 1 142 S
G depih) G 3 3 43 7 4 0.4 175
3rd grab sample £ & 2 i :
27, 75 017 02 | 434 6 2368 i i 72
(8 depth) 1 3 13.4 56 { 4l 138 1
Composite sample
(Iste2nd+3rd grave 29 | T5 nm | @g [ 433 | 7a8 2005 a5 04 178
sarple)
Max 28.5 7.5 003 8.8 48 [(BX 1972 40 038 172
Min 211 76 OUR UEZ 438 @28 2569 at v4z I8
Avg.  26N3  TS3  GI3 9L 429 697 218 46,67 i 1TN6T

Result Water qualty ﬂeld test paramétm
Sample' Meghna river water at Bishnopdl Araihazar
 Weekly sampling:07-December-2019 '

~ Concentration
: &

- i’isﬁup'am #.2nd grab sample “3rd grab sample = Composite Sample

Figurc AZI Weekly sampling results; 0771272019
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‘Table YW-22: Weckly sampling results; Month: 14/December/2019

Water quality field test paramelers (weekly sample-2"* week); Month: Decemberi2019
Date:14- 122012 ; Time: 10-12
Sample Temp H Salinity | Cond. | TDS DO | Turbidity | Hardness | NH3 g ::z:;
“ P Vo™ pS'cm | myl mgl NIU gl mgl Lnid
"(‘0"5';";?:"';“ %7 | 77 | oo | etz | 433 | 755 | 20 4c n4s | 213
2““(2':'::"‘;';“ 29 | 15 | om | 397 | 481 | 942 | 9Er 48 nal | 197
"“‘“fn’:‘m“t‘:;’"" 254 | 77 | oo | 899 | 432 | 513 | 242 40 047 | 182
Composite sumple
(m+z:.;::::: Rrave 258 | 76 | oo | o4 | 497 | 842 | 2w 40 o4 | 189
Max |~ 53 76 0B WF  We 3%~ 0% yn TETRLE
Min 27 7T 6 M3 481 942 242 it n48 213
Ave, 2600 767 OD3 9027 4487 8§37 2LiR 4000 042 18733

. Resuit: Weterquallty ﬁeld test. parameters
e il ‘Sample: Meghna river water at Bishnondi , Araﬂ\azar
R f B Weekly sampllng I4-December-2019

” —— “ O
pht Salinity % Coml.  TDSmg/l DOmg/l  Turkiity  Martaess NiEAmg/l Color
- - b et e
< 4 7 (e ” g 4 Ul’*t

Parameters

Eiagensmpk, B2 gabanpie:  Bldgabkunpic W Composite sample

Figure A 22 Weekly sumpling resulis; 141222019
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‘Table W-23: Weckly sampling results; Month: 21/December/2019

Waler quality field lest parameters (weekly sample-3* weeld); Month: November/2019
Date:21- 122012 ; Time: 10-12
Sample Temp H Salinity | Cond. | TDS DO | Turbidity | Hardness | NH3 5 :::;
“ P Vo™ pSem | mgl mg/l NTC gl mgl Lnit
"(‘0“5':."::;“ 207 | 72 | oos | 104t | 489 | 730 | 1642 6@ ns2 | 210
2“"5‘:‘::"‘;‘;“ 205 | 72 | oos | 1oss | 438 | r16 | 196 a6 nse | 192
"“’(:n':‘:emm‘;;"“' 207 | 7 ons | 1055 | 49z | 7ed | 21ss 60 nss | 2
Composite sumple
UskiZ Rl v 200 | 71 | oos | 1048 | w2 | 7o | 29us 60 nse | 20l
sample)
as s 7 BOR . @l a9 131 64 = TE s
Min M7 T2 00 165 436 RI6 215 Gt 0SR20
Ave. 2063 703 OD5 10537 4923 780  19M OO0 DS 200100

-~ g /l_-_-.?._‘»,- R N /. PR Y-"_, s ./r'r,«_." . Lt o e R ik 1O
lf’ : Result: Wa'tetj quality field test parameters
: Sample: Meghna river water at Bishnondi, Araihazar
‘f Weekly sampling:21-December-2019
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Figure A 23 Weekly sampling resulix; 2171222019
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