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CHAPTER 4
RESULTS AND DISCUSSIONS

4 RESULTS AND DISCUSSIONS

4.1

Weekly saumpling- Freld test resulis

Table 4 1: Weekly Sampling Ficld 'Lest Hesults: Sampling date: 01082019
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Water quality ticld test parameters {weekly sample-1" week JiMaonth: August2019

Dhudes01- 08-2019 Time: 10-12
Sample Temp y | Salinity | Cond. | TS | DO | Turbidicy | Havdness | NH3 ;::2:1
uC p S whiem | mel | medl XTI mgil mgil Uit
1%%‘;"&:;5"—’ ana 5 | pex | mes | 853 | mas 14.9 an | 13w
111?5.1?:9;:)?'“ a4 T2 | wws | 7R | aum | 6 1714 90 e | o
drd grub siunple L " " a4 x ; - " ; .
(s depth] 05 T2 {1403 TaM A 6T T Wiy i F 14
Cempusile sampe
Lo e Wy | xa |k | W | @ [Ewe| 1218 w04 | 14
aatle)
Max HE T.E 003 s i3 0. T3 17.04 41 0.3 145
Min JLE T2 TRTES THE JL.8 .36 1213 40 023 15
Ava, JLAL6GT T30 LRI I TGS i) 1502 £ Ll L2 14167
Result: Water quality field test parameters
Sample: Meghia river water at Bishnondi, Arihazer
Weekly sampling: 1-August-2019
180
E 120
B
E 40
g
CHR | — [T — ——— | "] |
-20 Temp "¢ pH Safinlty %*  <Cond T05 mgfl DO mgdl Turbldhy Hardress MHZmg/l  Colour
uS/cm HTL /]
Paramictars
HIstoveh sample B 2nd orab sample @ 3vd prab sammple B Compasite sample

Figure 41 Com parison of differenl waler quality paramelers al differenl depths; 1™ ek
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Table 4-2; Weekly Sampling Ficld Tost Resoles: Sam pling date: G0 201%
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Waker quality [ield test parameters (weckly sample-2"" woek 333 onth: Aupust 2019

DyateAld- 8-201% Time: 10-12
Sample Tanp | gy | Saliviey | Cond. | TDS | DO | Turhidity | Hardness | NH3 I{I:T;ilr
“C 5 pSicm | mye mi] NIT i | myp/l il ]
1at geab sample i b i s 2 i
. k 145 S i a4 4G 24 a4
0.5m depih) e 5 m 154 B 1 13
Ind grab sunple = 3 en . ¥ o
1 T3 i3 T2 LS ol T84 A 02T 144
{4 e plh A LERH B 1
drd grab sample : o s o
Al FI n T3 32z ‘ 17 ¢ an N3l 114
{8m depth) 2 A i j
Coomposile sample
(1st+2mi+3rd prave 1 74 S Rhs) 7 14 E o5 B 1743 41 Nl 127
sumple)
Max 3G TE A 3 354 it 145,43 il i3t 146
Min 3.3 71 {14]5) 723 IS (% 124 11 L | 116
Avg. 3045 T.30 i3 Tir.90 332 iy 16517 A b L2i 131.67

160

40

1EZR

i

an

12

Concentrakion

o

Temp "C
.

B 15t grab sample

pH

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

Salnfy 27

,.":fn

B2nd grab sample

TDSmE.-"I B0 mefl

Para meter

40
I L A IIHI

Turbldity  Hardness
NTU mgfl

#3rd grab sampla

HHZ mafl Colaur
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bigure 42 Com parison of different water quality paramcoters at different depth;2
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Table 43 Weekly Sampling Ficld ‘Lest Results: Sampling date: 14082014

AT PRCRGEED ARV
GELUAFE B BV St

Wiater quality field test parameters (weekly cam ple-3™ week M onth: Sugus2019

Phbez 14- 03-201Y

Tinne: 10-12

Sample Temp | o Salinity | Cond | TDS | DO | Turhidity | Havdness | NH3 ].E.[::;:;
o I T wsem  mpl | omed NIT gl migdl Tusit
Tst grah sample s = i , L z . TP iz
AlLA T WAk 2 LI 4 194 41t (1A 141
(0.5 depily) : " g ! %
Ind grab wample 0 o il S 1 i & nag s i 56 13
(dm dlepth) aid file] RAAE] o7 A1z A2 FE9 41t .28 Hil
3"‘.’({:.‘;?;:;'1“‘" a0, 75 | ooy | s | 33 |ssv| 485 41 03z | 1
Cnpasile sinple
{ tst+2nd+3rd grave h] 73 1Lk 4L £ 5.7% 137 40 T L
samiple |
Max 1.5 .5 1103 8.5 3.2 6.7% 194 i 13 150
AMin n X 003 42 30,1 632 17.7 40 0.5 144
Ay JILIS T.44 ik 6648 31475 4SS 5.6l 41l Wk 16150
Result: Water guality field test parameters
Sample: Meghna river water at Bishnondi, Arihazer
Weekly sampling: 14 -August-2019
1ED
e 130
=]
&
£ ED
¥ .
" M 0 o D
.. [ = ] [ g ) '.I
S0 Temp o pH Salinify %*° Cond. Tos gl RO mgdl  Turbickty  Haroness  WH3 el Calosir
i am NTU el
Parameter
wlct absample @ 2Znd grabsample @3vd grabsample @ Compastte sample

Figure 4:3 Comparizon of difforont water quality parameters at different depih; 3™ wedk,
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‘Table 4-4 Weokly Sampling Ficld Tost Resales: Sam pling date: 2100672015

AT PRCEGEED AR
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=¥

Water quality field test parameters (weekly sample-4'™ weels hMonth: Angust! 20149

Trate: 2108209 Tinwe: 1012
Sample Tewp | . |Slinity| Cond. | IDS | DO | Turbidity | Mrdness | NII3 I‘ﬂ‘:;
SEL P a® pem ] | mzl Nl m1 [ELH | Unit
1st prub sumple : ] - S i | s e i ” =
{41, 5m dlepiln) 1) 2 nod | 737 a8 | goa | o | nEs | ez
2o grab samphe - ! = 2 " : &
{4 depth) 344 12 oe3 TLE SR : a1z 2L 4n a3 177
Jrd srib sam ple § k = : [ p o
[ degth) e =1 oo 107 a3 ! 52 19,76 40 0as 151
Campaalte sample |
(Lt +H2mb+ded prave 353 T 3 ITe .z il 220w iy 24 141
satmn pe) |
Mlax 34 Tk 003 T8 3. il 2324 4 3= 181
Min 333 71 [ENIR 237 IB.6 . 1170 i) 024 142
Ao, 33,76 T.13 003 7402 LTI G.l4 I L Ll .30 167.53
Result: Water quality field test parameters
sample: Meghna river water at Blshnandi, Arlhazer
Weekly sampling: Z1-August-2019
a0
| T
= |
% 1o
: |
| g . |
¥ AAM .. Adsa BAAR
=20

o 3 o
PR gf.ﬁ

o 15t orab sarmple

m Znd grab sample

P

f &

3rd grab sarmple
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Figure 4:4 Comparison of different water gquality paramcters at different depth; 4" week,

**Thata of Fifth weekly sample (2852019 = Thale of seasonal sample indhe same dale
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4.2 Observation on Yeckly Sampling

Parameter= Ammonia; mg'L

[L3aate [ DI St
M s gl Pt [Compasite sample  [Aomimania
sample [sample sanmple g T
18l 2012 oz asr | Qs no
25Tl 2019 0.z .33 | 1% 30 2
1l e a2 13z | 3z N3z
g 2019 0.2 027 | B3 024 5
i AuSUst 2T 0.2 gz | 1131 (.21
L4/ Ampst 2019 03 nze | iz ]
= 1Al 1 0 3 | 6as 03
Lnx L33 0.33 3G 0.3
M 13 2y L[S 1)) 20
Avg 27 1310 32 n24
Fluctuation of Ammaonia concentration during seventh week
Duration: [Maonth:luly B August/2019] BD 5td.=0.5mg/L

0.6

0.5 st -&- - - -5 —
= n 4
=
E
-

0.3

0.2

.l

0 1 2 3 4 5 7 B
Week

amiee 15t prabo sample  seifesdnd prab samiple e 3ed prab sample e Compasit sample  seiss 50D Std

Observation: Ammonia concentration is increasing small portion during seven week.
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Parameter: Dissolved Oxvoen (DO): meT.

sample | 1872ny [ 2y [ 3um2en | vgzone [ ssczone | iasame [ 2esmne | Max Min Ave
16l pralb 65 I 538 o i3 .4 i 6.5 80 632
satmple
2ol grab | (eleH e ] oG 632 619 686 619 634
sumpe
drd grab AHT 6T &7 679 G £ 62 691 62 GET
sum e
Camiposity 5o X .41 77 6.8 BT £ 2 GN6 62 663
sanple
R 5td. 5
Fluetuation of DO concantration during seventh wask
[Maonthduly & August/2019] ; BD Std of DO : 6mg/fL
| 7
|
|
| BB
|
BE.B

B4

Do, me/L

| B2

L]
L1} 1 2 | 4 s B 7 B
Week

I e Int grath sample  sfesdnd grab sumphe  sendrd grab somple . sefesComposite sample ssiseBD Std.

Observation: Concentration of dissolved ooyeen is reducing over the penod of seven waak.
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Parameter: Turbidity; NTT

T R P TN AR SRR

Sanple

| 1gzene

IS0

J1ST TS

LT

WHTN

TS0 | 210

1t pral
sumple

T46d

124

192

14,2

124

T DA 20

2l prab
sample

TiE

19,44

194

17.04

14.43

TE B 2T

dred grab
samuple

T4 2E

1428

1285

1 En

17104

T84 12 7%

Comnoaite

s mple
BD Std.

1632

17.84

1332

1213
10

1762

IET 2204

Yax
3246

21.49
185

Iz

Alin
111

17.04

14.18

1213

Axg.

16,81
1%.1=
17.26

1747

5

i3

2L

Turhdity, NTU
-

w1t prab sample  ssiesinc grab sample

Fluctuatien of Turl:ridlt_'gr during seventh weelk
[Month:uby & August/2019] ; BD Std: JONTU

4
Waek

“r=3rd prab sarple

wigesi Compoate saomple - sy Std.

Chservation: Al sampla ars containing high Turbidity and above Bangladesh Drinking Watar Quality

Stardard ard it is gradually increasins.

27 | G.CREEDS

332



]
. SURLLTE R TER SO T S IO P A T PR RSEES AR
P ™ He Lo e P el T R el Ao bR L Pl A SR

Favameter: Color; Hazen Unit: BI Scd. =15

Ist

wample

mple | 172010 [ 25772010 | 3072019 | 152019 | RIB2019 [ 1402019 [ 2082019 [ Vax Min
frab L3% L3 147 130 130 15l 142 151 138

Ind grab
rample

LLn Ldir 152 142 148 L0 17 L8: 110

3rd grab
sumple

lan 145 161 145 116 T4 181 181  1l&

Cliriny

simple

ipusile 122 145 157 141 127 1T 18 81 132

Avg.
4267

14456
147.56

14844

LIy 5id 135

Color, Hizen et

Fluctuation of Color during seventh wesk
[Manth:July & AUgust/2019] ; BD St 15Hazen Unit

190

170

130

130

110

an

1o -
L] 1 2 1 q. 5 B Fi
Wieek

i | ot _zrah sample ==geelnd grabsample s 3ol grab'sample  s@eCompasite samphe =g Sid,

Obgervation: All samples are containing high color and above Bangladesh Dvinking Water
Oality Standard and it is pradually increasing,
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Parameter: pH; BD Stl. =6.5 - 8.5

SURLOE S TER SR T S TORIAN P AT ARG RGEE D AR
Frg ™ e Lo 8n P el T RIGR R Ao bR L PRI A SRR

Sample [ 1872019 | 2572019 [ 3172019 | 182019 | /82019 [ 14872018 [ 21820119 [ Max Min  Avg
1t pesnh 7s 75 746 75 73 7.8 7l 6 R ¢
sample

And ik 743 T4 74 T3 73 15 i3 7.5 e 7.33
snple

shlenal | go 72 72 73 7 74 71 173 71 749
sulmple

e pioit o i i 72 7.3 73 LI Ty 71 70
sanple

ED 5id. 6.5 85

Fluctuation of pH value during seventh week
[Manth:luly & August/2019] ; BD Std: 6.5-8.5
7.7
7.6
75
T4
s =
o
7.3
T2
F:
il
a 1 2 3 4 5 B r
Waalk
s 1ot grab sample: s 2nd grab sample e ] grab sample i posHE sarmple

Ubservabion: pllvalue w gradually decrssnng vver the pericd ol seven weeks,
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Mavameter: Total Dissolved Solid (TIxS); By Std. - L gL
Hample TRTAY | 2552010 31772010 | LETO0Y | BrEZ00Y | 1482010 | 2182000 | Max | Ain | Awge,
1st grub ax8 314 2R 117 150 kT Re TR 354 | 208 | di54
sumple
Znd grals 2. 334 34.24 EVIE EN 317 %a 3435 | 286 | 3156
sanple s i ;
A g 1z 342 ch i EV 330 32 =0 377 | 9| 3286
saple
ComposkE | 45y 31 127 33 TR i 317 | 348 | 30 | 3zo7
sanple
ED S, 1000
Fluctuation of TDS during seventh wesk
[Month:July & August/2019] ; BD 5td: 1000 mg/fL
a3
ar
35
=
E) a3
g
)
3
27
i 1 2 4 5 3 8
Wionk
it grab sample s@sdnd grab sample sefee2rd grab samyle ssigesComposite samph

Observation: Mo sipnificant change in TOS value over lime.

30 | G.CREEDS

335



™
. 5 SEESRART
AL s A A R

4.3  Sewsonal Sampling:

Sammples were coblecrad at hourly basis for a total time of 13 honrs inoa same day. Sanpling
date 2E08-2019 - Field lest resulls
Tuble 45 Seasomal Sampling Field Test Results-1st grah sample

Seasonal Sampling: Water quality field test paraméeters( oty sampling-1st gral sample)

Date: ZR-U8-2014 Depth: L5 meter
= R e P R e o =
LS 30 Te 203 2 al B Toia 4 023 LT
TAM 301 T4 MRk G 1 = (o 1655 BE 0y 165
FAM o4 T4 03 AR 285 52 15,18 40 23 L
AR 303 ik HIE: ale n G4 [4.71 A 028 142
TiIARA 3005 T 113 i3 il G TE9s i 0 140
LEART s T 120G hl 231 (532 1231 40 11,32 147
12 BT Ea e 0 A 127 o 1.z A 0 147
1ERA dird 75 203 a4 3 % A iad 185 4 i3 4%
T 3605 T4 1513 a3 G i 1977 Ik 03 140
AP aid ¥y s A B .3 192 i e L3%
ETRE] 303 i T E: 553 ila £ P KT 020 143

R E R Bl T Ik i 17 (o 18,4 A 03 143
Gl ET | T4 013 a27 a7 3 (e 1895 A 03 149
Max [ T L] 7.2 327 Gty 10,32 40 .32 174
Min 30 74 00 52 TG i3 THEANS i 23 134
Avg .37 744 AL 641 360 644 17.42 i 24 1518

230

18D

130

o

Concantratlon

3b

20

Seasonal Sample: Water quality field test parameters

Hourly sampling: Total 13 hours; Type of sample:lst grab sample from 0.5m depth

Date;28-August-2019

W

——0—9 ¢ 90— 99—

z o E i 1o

Hours
—g—Tamp "C —i#— pH —i— Salinity The —a— Cond. pifer —a—T0S mgfl
& L0 mg_-'l —dlb— Tuif bidily NTU ——Har disiss r|1g_-'| —a— NH3 |r|g|'| —il— Culely

14

Hipure 45 Concentr ation variation with respect 1o time ( L3lowrs)- 1% zrab sample
Table 4-f Scasonal Sampling Ficeld Test Hesnlis-2"' ginh sample
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| Seasonal Sampling: Water quality field test pﬂmme_ta_m{Hmuh*shmplhg-ﬁl erab sample)

Date: 280821019 Depili: 4 metey
Tine Temp it x” iy Comad. TTIS 118 Turl;idft_}' Hardmess | NH3 :iﬂﬁl::;l
[ S mgl [ty | NTT el mgs] Tonid
R L3 T4 ek 65,8 251 a3 R 4i 3 1593
TAh 3z T4 LA faletd] i | ITAs Aii 0.3 1481
BART AN T4 EE | e 283 G5 TRAN ] 25 185
K| 0] 5 (A 455 314 8.5 el i 027 12
S | Al Fib 0403 487 313 535 154 Ji 0232 12
T1AM 34 TR PR a7 mT s i ] i3 [ 1D
13PN 1 T3 413 43 5 34 25 £33 1735 4 (Eeld 181
LA i | i i LA aa A3 o412 (et Jui 2 JE.]
i 5 A3 T A E] A | 33l =] SET i na2 151
RN 312 Th2 LR aTT 354 (Ac] Ta 7 Aid 113 TEH
'4'1'"'\::[ e 4 R T AR 85 347 LR THOT At N23 175
b o | RN J40 QXK a2 A41 . 474 4o 25 i)
it N T4 ars 184 3915 LETE] 407 A 32 182
hlax M4 ik LIRIE 647 3415 LN T4 41 L32 s
Min 31 T4 03 53] 8.1 (%] 12,36 4ib 1h 163
Avg M3 74T 0l 677 3236 64T 1561 40 27 18336
Seagoanal Sample: Water quality field test parameters
Hourly sampling: Total 12 hours; Type of sample:2nd grab sampla from 4.0 i depth
Dato:28- August-2019
210
=[]
E e
£
1 g e 4t
’ . .3
1y ot - - -
o 2 3 B E 1D 12 14
=40
Hours.
& TermpC & pH <« Salifity X e Conid, piSem s T 15 gz
e D0 mgll e TUPR B NTL i Hardnias riigyfl - NHI gl e Cplar Hazan Urlt

Fizure 46 Concentr ation variation with respect to time{15hours)- 2™ grab sample

Table 4-7: Sensonal Sampling Field Test Resulis-3" arab sample

37 | CLOREEDS

337



338

FNOALN R AT PR RIEED AT

G AR L PRI AR SRR

®

oo
Sersonal Sample, Water quality field test parsmeterstTIonrly sampling-3rd prab sample)
Draple; 2B-08-241% Drepih: Smeter
: 3 | e | Calor
Temp Lol s LEle Turhidity | Hardness | ¥H3
Kalniiy e 3 B e Thaz
T o p HAlinify B ingl ingd XU i1 migl U:[;T“
T | 2.1 Gl DR ot 30l i 1885 4l [ B3 [42
REN S| 3.5 (] [ ai.d 305 - 18,57 4 | zs ]
Hakd 3Z [ERe (RN a4 Ak [ 182 1 | az t45
AR 3.2 732 (i3 G2 31z G749 Tas2 i1 | (AT il
A EAR [ 71 i [ 13 i, 7 15492 A0 |3 10
LA 01 [ T mnin a2 13 s 1834 401 | M35 &7
12FNT 3,1 | 55 NS 0e5 34 75 TS 18- 4 | (L35 LGa
LR 302 | 7.1 A gt 34 355 G L3 i | L33 L[58
2 At (2] [XAE o8 4 s [ 1= 41 [ i
Ak il 71 [EXEE3 AN EE R G673 1544 1 | Az 162
4= A0l T i i G 36T 07 Tei 3 ki i3 T
AP A1 e nin e M7 7 Tei ke Arl | 2R ey
bE S T3 LS ol N2 345 L la 4 | nEs Ll
Mlax Ji3 7.3 (X1 fitLs 4.4 4 1. e 4 L35 1M1
Min 1] 1% LLRLE] {il1% 11| Gt 13,57 40 023 133
Awg. JiLE [ ihik3 6824 51,60 .73 17.34 4 LRI 1576
Seasonal Sample: Watar quality figld test parameters
Hourly sampling: Total 13 hours; Type of sample:3rd grab sample from B.0 m depth
Date:28-August-2019
p
o
18
il
170
&l
120
1in
= i
A 3
2
g i iy wr — S A r o N i
[ I i}
i
I o = = s s e
il ’ L am— . -
0 ————— 33—
33 0 2 < £ a An 12 1
38
-1
Haurs
—@— TemisC —a— pH et B || e Cond useT —a— 1L mail
w 00 ||_|1|'- e T iy 22t | L LT i Hii o 11 o1 |_-'.l'| — i HH{-lrE." — g Craled Mz [

Vigure 47 Concentration variation with respect 1o time] L3hours)- 37 seab sample

33 | C.CREEDS



O,

0 CAERDH

Tahle 3% Seasonal Sampling Field Test Results-Composite sample

sScasonal sampling: Water goality ticld veot pavametersi ooy sanpling- Composite sample)

Phate: 2R-08-2019

Depth=|Sample-1: (. Sm+Sample-2sdm=Sample-3: Sm]

o Femp Salinty | cong IS DD ity | Mo | S |[ooer
Fiine A i i [ TRtal gl mgl ol B mgl g I-!a?:e'n
Umil
o000 Al 7 (K] (S 33 g 1576 di [ L0
TAN ETE] 7 13415 (A T4 [ (R Al 016 1Al
s Al 31 [T B 2R ] [ i [ [52
aasd kN i 03 ©d.3 G2 [ L35 i i s [ o
e R 72 [THE, i i 18 5d TN il 170
RETI ET 1.3 [ rii. ] [ 17.73 A0 [ 170
L2ER A 2.1 103 [ ah 153 i 17 3]
[TihA ETRl 17 [FE; i o [ 1774 An s 172
ZHR ETR] 732 [FHE; i) ) 1H.45 400 [N ] K
2PK a3 7 [PE] P 67T 1.4 qu Lo
AERT | 303 7 K, i 1 63 120 40 15%
B ETh 7 13515 03,3 [ 144 A0 163
ik g 77 1413 G5 ] 147 4 103
M 33 7.3 i3 ] 4 194 40 172
Min i 9 005 .5 .4 1576 40 1610
Avg. 3011 L T o2l 76 1821 10 1654
seasonal 5ample: Water quality fisld test parameters
Hourly sampling: Total 13 hours; Type of sample :Composite sample
Date:2E- August-2019
200
180
160 —a—a— O, e
140
E 1z0
% loo
£ &
g - 3% 39— —a @ » 0
S en
i H—_kH_*_c' ’ ’ !——’—‘—‘
o - - —— - .- - -
= 2 1 & & 1] 1x
=IO
Hours
o Tamy G @ pH w Galinity g - Cong, pSfom e NG Mg
a— 2rmgfl =—gr— Turbidity MU —i— Hardrioss mg!| = N H3 Mgl mii= Codor Hazcn Unit

1:]

Figure -8 Concentration yarigtion with respect to limeg 13hours - Com posile sam ple

34 | C.OREEDS

339



4.4  Observation on Seasonal Sampling Howrly sampling —Field test parameter

SURMLLCE R TR S T IO A P AT PRS BOEED B4R

R PR D B IR T R e

Test paramcter- Ammonia | NI |5 Unit=megd L BD Sl =050 gL, 13hours sample

AR L E RIS H SR

Hour
e | prab im0 50 Qo sl 2 o] gk saimale-d. O desd sl 3o pra o samg w- 0 0o clepo siies Conr o il sgmp e e[ 50

Fitne Ist grabsample:  2nd geab sample  3rd grabsample Camposite  BD S,
U5 depth 4,0 deph 8. depth sample - NHy mgll
G0 023 0.3 0.3 16
TAM .23 0.3 0,8 0,10
AR .23 0,25 .32 017
DA [n.2% 0.27 [nan AT '
AN 0,29 0x 3 00,10
114N [ 032 0.2 023 024
e iL31 10, 26 1,26 017 | s
1P 03 0.2 033 016 -
ITT 031 |03 P nln |
AT (L25 0.3 mad % [
411 129 0,23 % 021 '
P s 10,25 .28 EE2
Gl .3 0,32 0,25 021 |
Max 032 0.32 .35 024
Mdin 0.23 iz 0.25 16
Avg 02y w27 1130 IRET .
Ammenia: hourly change
Saasonal Sampling: 13hours record
0.55 Meghna reverwater at Bishnondi spot; Augustf2019
Ammonia BD Std. 0.5mgfL
0.5
.45
o4
:%.35
] E 3
25
0l
0.15
0.1
i} 2 aq 0 12 14
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Fed P8A D e IR VR R o el L p el A SR
ST
Houorly soompling: Test Parameter: Turbidity. Unit— 2T BIx Sed.—- 1IONTL
13hours record
Time I 151 grab zanple- I Ind grahsample- | Ird grab sample- :;‘:;;IT“E ll"ﬁ'iml -
| 0.5m depth 4.0im depth 8, depith B Hece |
AN 10,05 | 1945 1E.59 1376
TAM fes. | 18.57 16. 78
Bahl | 1814 | 182 | 1052
AN 14.71 | 10,82 192758
10ARd | 1805 1502 1854
1AM | 1931 | 1%.3d 17.73
"X 10.: | 18.1 5.5 1
'™ | 159 18 17.74
PN 1927 13.67 13.37 1545
PN 19.2 15,79 16.43 14.49
4P 19,32 15007 |34 1605
i RS 14T Lt 104
0L 15,93 1417 Liv 197
Max 1952 1944 18549 1949
¥in TS 12.36 1557 1570
Ava .42 15530 17.34 1821
Turbidity: Hourly change
Seasonal 5ampling; 13hours recard
NWeghna reverwater at Bishnondi spot; August /2019
Turbidity BD Stel. 10WTU
I
19
17
=
B s
£1a
o
=1
F
L}
7
5
1] z 4 ] a 10 12 14

i | 5| grak samile-Smadaplh
e Compasite samiple

Homsrs

i I grah sample—d D depth e 3o araly sanqle AS0m deplis
e D Stef, Tuekidity, NTU
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Hourly smnpling: Test Parameter: O: Unit- mg/lL: BD Std. = 6.0 mefl:

SURMLCE T TR I TS IO P AT PG ROEE O R

B s & Davg o e I it 3 Bish it

13 s record

ARRE AT AN SIS

T 'I!ii wrah sum ple- 2nd grab sample- | 3rd grab saomple- :'::::1 I:EHW ﬁﬂ Std,
{.3m depth 4.0m depth 8. depth r el
AN f.a fi.3 (%4 fil
TAM .5 it [P | fi B2
840 f.52 f.54 fh2 £.75
04N f.5 fid 3. T .58
1AL | 64 .33 74 L%
[ TANT | 632 fi.d (] .78 _
LA 0.3 L 75 05 a0
1PN 6.4 752 065 .5
Pl R 0.4 41 [ 0,75
3 e {3 074 0,77
4P% a.42 .62 ) .1
& R B 0.5 0.5 (%) 077
AR f.5 f.63 (P | fi. 75
Nax b H6d ] HiY
Min 63 H3 f.62 64
Arg G4 645 .7 76
Dissolved Orygen{DO}): Hourly change
szasonal sampling; 13hours record
Meaghra reverwater at Bishnondi spot; Augustf2019
BD Std. of DO= 6mgfL
7
63
B
67
= BE
HEs
%53
62
61
5
58

i 51 grsh samiple- 0 S degiby

e g rpo st varphe

Hours

i s el s le-, e depih
i A0 S8eL DO, mpfL

10 12

s A Erab sarmple-B.Dvm depth
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Hourly sampling: Test Parameter: TDS: Unit-mig/L; B St — L gL
13hoars record

Time Tsl grab sample- | Ind grabsample- | 3rd grab sample- {.-1-':"“ posite -BD :‘-‘_‘td'
0. 5m depth 4.4 depth B0 dopty sumple TS myT.
sAN 3l 1 Nl %
TAM 2 2498 35 25,4
FAM R4 223 ANE 208
9ahd 2au 314 5 33
10AN 205 3.2 i3 ab4
| AN 201 307 il3 S0l
1A 317 A4.25 3475 33 114D
1PM & WP, 337 2155 3.1
B | 31.5 332 3425 327
IPM 31.3 334 139 32.85
4FMA il 243 33.a7 331
AP 34 .2 3.7 ILT2
GPM | 313 5475 318 3285
Max T 3423 38 331
Ml Pt 3L 241 311 .4
Avg. 3 3214 3208 3L12
TDS: Hourly changs
Seasonal Sampling; 13hours record
Meghna reverwater 2t Bishnondi spot; August/2019
BD Std. of TDS =1000 mg/L
a7
5
s 13
-?; i
&
L
Fr
15

Hows

10

1z 14

i 1o g Ak samyple 0, Sen e U oo 2 prah sanryle-4,0m degptb s prady sonple-8.0m depl b sl ompnmile sangle
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Hourly sampling: Test Parameter: pH; B Std. <6.5-7.5
13hours record
s 1st meab sample- | 2ud erab sample- | Sed oeab sample :;';"pi“'l“ “l]-—l} .
05 depth 4Mim depth H.hn depth P
LIR N Th 74 0.2 7
TAM T5 74 f.0 7
SARL T4 74 a0 71
GART 5 T3 rE 7
1AM =5 T3 T 72
1AM | 76 75 7z 7.3 63-T.5
12PN s T a.l a2l
1] b7 e T 71 el
2P0 T4 i 71 2
A T it Tl 7
4 L4 i 7 7
AN T4 T 2 il
al'Ml T4 T4 T3 7.1
Aax 76 i T3 i
Min 7.4 74 62 g
Ava, 75 75 70 71
pH: Hourly chango
Seasanal Sampling; 13hours record
Meghna reverwater at Bishnondi spot; August/2019
BD 5td. of pH =6.5- 7.5
iH
ik
T4
7.2
= T
= e
E-E
E4
F.?
6
LU 2 4 L) i 10 12 14

Hoarrs

g Lt gl sampla-b.5m1 dapth ==e=2rd grab sampla=-3.0m dapth ssies 3ro grab samples3.0m degth s=@ge= Ccompasite sarmpla
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Hourly sampling: Test Parameter: Color: Unit=Hazen unit; BD Std. =15 Hazen unit
13hoars record

Time IHE grahb sam ple- Znd grab sample- | 3rd orabosample- ::;Tpi'r'le EE:}‘:'IIMHI
(L3m depth 4.0 depth #.0m depth )
LIRS 174 1935 143 jiei
Tahd 165 1541 133 e
2N 16E 183 143 162
GANT | 142 RECR | ran 165
oM | 149 180 BEL 170
1AM 147 188 157 17
2PN 147 | & 162 [[e%] 15
10 1435 1351 138 172
2PM 149 151 161 ([
3l 139 15 162 103
4PN 141 173 1l lov
A 145 164 16l 165
al'hvl 149 152 1541 162
Max T 1450 1'4) 172
Adin 13y 163 13510 Lexth
Avg, 132.8 182.1 157.6 1654
Caolar: Hourdy change
segsonal sampling; 13hours recard
Meghna reverwater at Bishnondi spot; August/2019
B 5td. of Color =15 Hazen unit
bl
1o
2 160
=
; SE
=
[~}
3w
ak
n i i e T e e
i 2 a & B 0 1
Howrs

e 150 prab sample-l o cdepth e X el grab sariple-tOro depth s T prah seeiple-R.0m depih
e L omipasita sample e 1.0 Std. Colar Hazen unit
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Hourly sampling Test Parvameter: Conduetivity: Unit- psfom: B Std, - doy WHO-
200-800 pSfem for drinking water: 13hours record

4 Isi wrub sample- | 2od gruiﬂ sami ple- Jrd srab Com posite E:'U Std,
limc 0.3m dept] et satm ple-5 i s pile Cuend,

S L IO N e 5 o=
AN 712 BER w3 6.2 Ne LDosid
TAM | 651 6.6 6.2 (8.5 HS UL P

e = = 5 o AO0CAG
$AML | 63.9 66 4.4 63.2 S ors
QAN fA2n Gg.3 AR &3 i
1AM a3 b, 7 083 s, A
11AM a2 o7& ! o, |
12 | 055 63, 5 5 G
1PM 642 o074 24 (5.4
2P0 a3l a7 .4 633
Al 027 677 .28 55,7
4P 033 o, 3 ey (i8R
T 3.5 8.7 . 65,2
LIIRNS 027 [ LT i
Max .2 i 625 6R.S
Min 62 658 0.2 643
AV Gl 67.6 G2 66,2

Conductivity: Hourly charge
Seasonal Sampling; 13hours record
Meghna reverwater at Bishnondi spot; August /2019
WHO 5td. of Conductivity for drinking water =200-800 pSfcm

72

70
-
= 6B
==
E 66
3

Bl

(:F}

o

i 15t prab samiple-0.5m copth === 20t grab @mpled.Om depth ssssIrd prab ample-S.0m dopth ssifiss Composte smplo

Hairs

14
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4.5 Laboratory Test Monthly sumple and Seasonal Sample
Laboratory Test Results- Monthly Sample

Water quality Laboratory test result- Monthly sample; Composite sample

Test conducted by: DFHE Central Laboratary, Mohakhali, Dhaka

1zt- Monthly sample: August/2019

Date: 31-07-2019 Composite sample Dapth={5ample-1: 0.5m+5ample-2:Am+5ample-3: Em])

Water gquality parameters Bangladesh | Concentration Unit | Analysls Method Lo
Standard present

AlkaliniLy 18 gL | Tikri metric

Aharninur 0.2 0.23 gl | Ass 0007

Armmuonia 0.5 0.63 mgfl | LAS 01

Arsenic (hs] (BRI 0,001 el | AAs 00831

Rinchemical cyiEen Dramand [ROZ) 0.2 18 rng-’l days ircubation 0.1

chemical Oxyeen Demand (L00) ) 68 mafl | CRM

Hardrags 200-500 110 redL | Toerirmetric

Iron [Pz 0.3-1 0,49 mgdL | AAS 0.05

M angarzas M) i 0.1 mzdl | AhE 0.03

Mitrogen |Mitrite) 1n 2.5 medl | LV 01

Nitrogen {hitrite) <1.0 0.03 mefL | LAS 0,02

Phosphate 5] 0.73 mgfl | LVS 0.1

Total Suspendad Solid [T55) 10 4,3 mgfL | Sravimetric Method
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Laboratory Test Results - Scasonal Sample

Water quality Laboratory test vesalt- Seasonal sample: Composite smnple
Test comducted by: PHE Central Laboratory. Mohakhali, Dhalia
1t seasonal sample: Apenst2019
Lt 31-U07-2019 s samiale Depth=]sangple-1; 05 m=Sample-Zm+Sample-3 1 Sm|
Waler guality. paramcicors Bangladesh Cliepemsritrail ko  ITH Apralysis Motbod T0M)
Standuid presdnd
Amnminmia (1] (11 mT, 155 1.1
Adsenie (As) 1415 {RxR]| mT, AAR il
Tharium (T ) LETN L mg/L Sy -
:E{:ﬁ?—mml wiz s e 2 B mg L 3 davs Tnenbaticn | 001
| Caduringm (€d] — A0S 00058 maT, | AAS 0015
Chgtial Ugygen Dimand [12000) 4 3 mp'L CRM =
Chlogide | S{1-rA ) 10 mT, Titrmelric +
Cioliforin (Feeal) 1} 14 B0l | AERL
e () 1 .20 mgl, AAS (k26
Clivaningm OLotal)] Cr) 1h415 0008 my’L AAS (R0
[Flugmide 1 L g/l LWE 12
Lead i P (03 .00 e AAL 11011
Tickal (Mif 01 (.03 gl AAS (1E(}]
Mibmagen i Filrals) 141 19 m 5."L (.7 i1
Ivibromen § vitrikzh =1L L3 mgT, LW5 (LN
Phogplute 6 U mpL | LVS 01
Selemnm (52) el {10001 mgL ANE (k2
Sorlim (fah LAY 1 ol ANS 34
Sulphale 400 1 mal | LVS 1
Tl £ 7a) 3 N8 mgT. | AAS s
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4.6 Observation of Water (ality Data

(A) Weekly sampling: Water quaality field test data

There are three prale sanmples (17 pgrab, 2 grab & 3™ graly) where depth s 003 m, 4,0m and
20m simultansously from the surface of the reer collected every feld visit and the
measurentenl of physicochemical parameters aro Temperature; pH, Salimity, Cundu:.'.lik-‘iij,-,
Turbidite, Ihssolved Osyaen (D0, Total Dissolved Sold (115 Ammonma (51155 Tatal
Hardness and color af feld.

Ammionia Test Result: In 17 grab sample where depth iz 05m have low ammonia
comeentration, On the ather hand. mere wmnunia cencentration Tuve beer Tound i 24 g
and 37 wralysarnple where depth are don and B simoianeensTy. (D15 observed o fhe last o
month that ammonia concentration is gradually inereasing with respect to time. Composite
sample 15 showing less ammonia due o aerabion feontret with an during mising ol three
arab samples. Althowgh ammonia ¢oncentration of all sample are in the safe limit as per BD
Sl (NI (L 3mgry,

Fihoetuation of Ammonia concentration

BD) 5td.=0.5mg/L
LN

v __,.‘h.__‘_ e
- CIESSETE
| | -

2
\ I I I
ikl

1B/FfA01S  25f7/z0Le LT 209 182019 B/B{ 2019 1B 2019  Z1/8/20L0
Week

NH2; mg/L

&

w st grabeample =2nd greb sarmple ®=3d grab sample @ Camposit sample
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Dissolved Oxygen (X)) Test Result: All sample are containing high DO value more that
G Stdard whidly s the indication ol less polluion, Teweyer, il s observing that dissilyved
oxygen are gradually deceasing during seven weeks.

Fluctwation of DO
BD Stl-6maol.

WBTFA018 BRSNS BSTIIOND OLMBAI010 S/8R201% 1480018 210872019
Week

-]

B lst prabearple B 2ndpgrabcample o 3ed rrabcample B Composits sample

Turbidity Test Result: Genercally, surlace wiler more wurbide than sround whalér, Ra-
suspension of mver sediinents under high flosy conditions or anv disiugt can also coniribute to
higher wrbadity lovels i river water. More turbidity value was observed in all water sample
anid gradually mereasing during Tast v months period have heen found.

Fluctuation of Turhidity
BIx Sed.=10NTL
5
mn
g
A
E 1n
=
5
o

18/7/2019  IS/7/2009  ILfF/2010  1/E/I0I9 Bf4/2010  14/E/2019  21/E{2019
Week

®istgmbsample  ®W2ndgrabsample  cddgrmbsample @ Composita sample
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TDS Test Besult: Total dissolved solids iTDS) 15 6 measure of the dissolved combined
conant of all nerganic and organic substances present in a liquid in moelecular, ionized, or
miere- granular (eelloidal soly suspended lonn, Primare sourees Tor TDS inorecelving walors
are agricultural unoffand residential (urhan’ tunoff. clavorich mountain waters. leaching
ol zoil contamination, and poinl soures water pollution discharegs [rom industrial or sewaze
Lrestmical plants.

o significant change Tave been fownad of TS value in all samnple water ditring Jast fwo
inonths sampling time.

Fluetwation of TS
B sed 1M e

Ll

a5
L
5
=
o
18
[

n
| 18i7i20 IETIFIIS A7 201y 1/afzne afaro1s a8 l20id 2132015
Week

in

Eistgrabsample @2Znd peabsample  @3ed prabsample @ Compasita sample

Culor Test Result: Tnvadiral waters, color 16 dide madnly 1o the presence of dissolved organic
miatter fcludmp hwmnie and fulvic aeids, which orgmate from soil and decaving vepetahle
malter. Surlbee walcr oan alzo be coloured by wasle discharges. The color in waler is
primari Ty of vepetable veigin and s extracted Rom leaves and agueatic plants. Bowas ohaerved
that all samples centain high color value which indicate presence of dissolved organic matter
arid athers,

Fhetmation of Color
BI» Std. 15 Hazen umit

20y
= 154 7 :
[~
H o160
i
g 50

i |

1E/T/3010  ISf7/a0i8  3Lf7f019  LAfA0i0 EJE/20L8 E4fAf2010  21/m¢7019
Week

®istgrabsample W 2nd grab sampla o 3rd grab saimple W Composite samphe
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pIl Tese Resalt: Bivers ars open syvatems, whers [néguenl waler exchangs oveurs, Wty
pH relationship to water quality problems. The pH of tiver water is the measure of how acidic
or basiv the water 13 oo geale of D=1, IU is & messure ol hvdoogen 1on concentration. TS,
natiral warer falls hetween 6.3 and H.3 om this scale with 7.0 being neural. ‘The
oplimumn pH for tiver waler s around 7.9 10 777

All smmples are showing good pIl value [rom bosinming ol this siedy, In compare Lo dépth,
i value is good encugh in low depth (1.5m =17 grab sample) eather than mere depth (4.0m-
il grab zumple and S 37 grab wample ) However, n course ol ms, pH wvalue ane going
decreaze. which was Tound end of the gecond muoth.

Fluctuation of pH
B0 5td.=6.5- 8.5

il b b

13}'?(3&19 25472009 31{?}2015‘ 175201 BABS2009  LafBRfE019  21/H/201%
Week

&

pH walue
=
i -

-l

o 15t grab sample u2rd grab sample o 3rd grab sample = Composibe sample

Condoctivity ‘Test Result: Concuctivity is an indirect measure of the saltiness of the water.
Clhimate cliange may nercass the saliiness of [eshwaler Inhos 1F swarmer conditions Moraass
evaporation. Pollaticn can alse increase conductivity of lakes and rivers hecanse industeial
and b veastewsators ollen have high conduclivity, Mid-rangs conduetivity (200 Lo [000
pisiem) g the nomnal Tackpround for imost major Avers. Conductivity 15 alse affected by
temperature: the warmer the water, the hisher the conductivity, Conductivity is widely usod
oz an indicalor of pollution of water body. more conductivity valee mdicale mors polluloom,
Mo sigm ficant change have been found conductivity value i all sanple water.
Fluetuation of Conductivity
Mer 111X Sl
As per WINY, ZI0-Bbasdom for dreinking water

ini

"0 }
4
2

i
LEfF/200S I5/772008 3L/A2008  1/H/201%  &/8/201%  14/ES2019 2103009
Waek

Cond, (28, om
s a2

=

B 1st grab sample E2nd prabeample s 3rdgrabsample B Compostecample
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Conductivity Test Resalt: Water temperature can have an adverse effect on water guality.
Tompersiure 15 alsomipordom becanse ol os mfleenee onowaler chamastry, The wie ol
chemical reaction: generallv incréases at higher temperature. which in turn affects hiological
pelivily, An imperbanl example ol the ellees ol temporalyre on wiler chémsire i iy impas
o DEVEEN.

Tuman activilies allecting water femporuiurg can neluds the discharge ol cooling sl oF
heated incdostrial effluents, asrculture and forgst harvesting fdue to effects on shading), urban
deéveldgpment thal allers the choractensiies and path ol stom waler monoll, smd clinosle
change.

Thring Lwa-maemlh sludy, i was Tund that ail sample saler lemperat ime dneressed gignilizenily,

Fluctwation of Temperature
BI¥std.=20- 3

i
a0
18
18 ! !

igf7fame  257/me 37018 1jAfons a/mjapis  18/Rfaas 2i/afole
Weeh

® 15t rvah sample mZnd prab dample o 3rd frab sample B Composite sample

- — . - — _— e — — e — E

(W} Seasorml saonpling Toancly sanpling:

Uring eighteen months study pericd. there are five times scazonal sample need to be
wirllected which 1y howrly basis amd samplioe duration i 13 hours during davbishi T,
There are thres grab samplas (17 araly, i arab & 3 gralv) where depth is 0.5 i, 4.Um and
S simulianeously from the sorlace of (e nver collected cvery lichd visil snid the
measurament ol physicochemical puramcters are Temperatire: pll, Saliny, Conductivity,
larbicize. Dissalved Ontveen (1200 Total Dissolved Solid (U128, Ammenia (NHsp Tatal
IMardnes: amd eolor gt Leld, Coneeniration of these Beld pamometers lmve nol scen change
during 13hours sampling time.

O the other hund, composite sampls were send 1o DPIE Central laboraorn: and BGOSR
Laboratory for the analvdis of a wide rafpe of water quality patameter and parametads af'e
Arseniz Adgac: Bariom: Chdmivny Chlonde;,  ClhiromivmiILeesvalent ) Colilorhafeval)y,
BOIx CODy Lend: Aereury:  Ammoni: MNilvawes Sitrie: Phosphaee: TOC: Posiicides
(Erpanc-charnney, Pesticides [Organo-phosploims ) 06l & Grease: Fluoride, Selemum: Snc
Sulphate: Coppar Antimeny: Beron; Nickel and Sodivn,
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(07 MTonthly ond Scasonal sampling:

Prunarion, Julw 2079 Dec 20200 aral wiemth 18 wonths: Monibiy sample wall he onllected
4% sweek of each month. Weekly sample of 4" week of each month will alse be considered, as
moallily sapiple for ficld parameter and parumetor are 2ame az botore using field ki and
portable instroment. On (he ofher band o eomposile sample were send fo DEFHE Conlral
labomatomy Tor the analvsiz ol 6 wide poge ol waler gualily pasomeler and Paromelers g
Mitrle: Nitrite, COD. TSS BOD: Phosphate: Alkalinite Ammonia; Total Hardness:
Arsenie: Iron; Maneanese and Adundion,

(11 Chhservation of Taboratory test resalis for monthly somd seascmal sqmple:

L0y e Cligrmical Decvpen Detnatid s the total measueeirient of all haiviicals Torpanics & wi-
srogiies) in the water © waste watee: [0 iz a measare of the amoun of vaoezen thar egquire
For ag bhaelerin wy dearade the ormmiy compane i prosen) m waler © wisie waler, Tlie mdsl
cotriion appilication of COIY 8 1 quantifivding the ainownt of oxdizable podlumets Foond 4n
sirliios waler feoe, labos and rivers) or wastowaler, Typeally bolh BOD {Biochemical
Crvpen Demand) and CONI (Chemdeal (xshpen Denandy arg the miain pargiieters analvzed
Lo ndisate the degree of pollulion o (e rives.

I wadels, BOD s dhe wiasoramment ol dhe wmeonnt ol ssyeen reguved bioloseally
decompose organic matter under aerohic condition whereas COD 13 the measurement of total
pdyvpen teguired to oxidice dll bivlegionlly available and et organic maller iplo carbom
dioxide and water. BODD valnes thus are always smaller than COD valuss, Several stodie: on
BODy and COD have been conducted to seek for reliable data as cross checking information
for clledtive mamaesmenl, waler Qieality in mver, Momitorine ol hiochemicel parameler 4 @
omtine water quality assessment for dver guality where podlution is of concern due to rapid
rbsnization sogd mdosioalizalion (hat cun pest el 1o sestainabilin: of dver conservatio,
[liese two- parameters. B3 and COIY are widely used paramerees for organie and ingrganic
pollinion measurcmeniz [or wialer oy,

BOY and COIY value have Deen Found 18 nigl and &8mgll. respectively dusiig mionilly
sample analysiz. Cn the other hand. 13012 value have been found SmeT . and OO0 vahe have
been Dound 3omel durine scasend] sample amalysiz which indivatc up trend of rver
cotmdtiatio. s teed 1o iore dhservation For other oiihs o oedersgand e nend of
pllulion,

ROy aed OO Bivr Trean aobserved G higher dremd in manthly and seasonn] sample,
Lo BB and OONY walue is an indicator of goad qualite water. while ahish ibdicotes
pallited water, Baclerin eomsumnie dissalved oxygen (0 when Limge smoinis ol sreanme
e b e e e o ol dischorpes are prescod i fhe saler,

0 58wigll. and O.6ma’l. of ammania have heer found and the value  Is higher than the
Ganeludesh drinking waiter guadity stndard,

Towal dmmenium conceniralion can mersase beenuse ol dischuarges [om wasiawaigy
treatinent plans. dndusteial eMueims, agricubloral fuoedT Stoen waler ool as well as
lenching from soplie sislims, Adumonium exerds 9 denind on oxyveen o waler as il s
ranslommed lo onidieed foms ol ailresen 0 iy dlse sn imporidnl nilegenous Toehlier Tor
aquatic plants. e ican calse wtrpphcation and iodrectly reduce the disgselved coveen due
Lo ereased BOD, Inereasime ol Evlrophication dus b mereasing, ol oument [ke phosphale,
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nitrgen resulling cnhanes the growih of bluc-green algie (eviuobactersy nmd have directly
health mpiact.

O e other band, dismlscion Beprodust Lomalion potonlia]l (DEFEPY lramn Blos-sren
Algas (Wi aerdaped Ldialom (Meotoralla sweasshmones doving chlyrmaton and
these are  Trichlerometlime (TCA Y Thchloronitromethane (TCNAD), Dichloroacetonlrils
(DCANY, Li-dichloropropamens ¢ L1-DCE) and J._i,l—l,riuhlumpmpamrmc.: (11 L-TCPR) st
which are also tomic agent Tor hman heabtl.

Algae and zooplankions have been detected by BOSIL Laboratory during seasonal sampls
sy,

Prescnoe of cther water guality parsmetor Like pesticides (Organo-choriney, Pesticides

[f'.'lr}_;amL:-Tr}chﬁ]‘lH[:ruﬁj; (3l A Cursases unride: Seleamom: Sine H‘Iﬂf‘lhum’. ('ﬁc'n'[iperr ;—".;111'T|'|ﬂ|l}-':
Biron; Nickel and Sodiaim nod foudd,
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CHAPTER 5

CONCLUSION

5 CONCLUSION

By and CONY have ey obgerved o gher trend o monthle and seasonal samypile.
Low BOTr aud COD value s on mdicalor ol good qualibvwaler. while ahigh indicuies
pelluted water, Facteda comsuiine dissolved eeovpen (100 when large amotnts of o0 ganic
fiatter-fioam sewape or other discharpes are present in the water,

BODr andl COD test pesul dueing monthly sample analysis by laboralory bave been found 12
;nm-‘1 ol ﬁi\'m;_'llf.. Ume the etber hand, BOBY wplue have been Bl 5'21115,"1 cand £MY valies
have been found 3omg'L during sensenal sample ahalysis which indicate wp trend of nver
Comtbmriingatain, [s mead i mmers ehservation Gie ofler ooienths o asderitand he trend ol
proalhution.

Comtonwes wiler auoalily monionng is assential lor ctheon nanaecment ol urban nvens
water in Wrban periphery area or urban ‘willage residental area for the prompt control of
pollution. 13ne to the rapid responses of urban rivers w0 intensive land wse andfor diverse
pollulion sources, 1he delerioration ol lhe water qahly miy be aceslearnled. immedialely
posing a direct or indirect threat to human health and aquatic ecosvstems. The desree of
ormanie pollolien el o urs Joo (o an excessive ameunt o orizanie miatker has Depreally been
meeitered ey ineaturing 30103 and COOD values it eivars A Digh level of 13013 dereriorates
river waler qualily by rapid decomposilion ol bindegsdable orzamie matler ond (he
subgedquent depletion of disalved psvpen, while O traditioinally represents the tital
oroanic mstler, However, botl concealrations dee guanlificd by the amount of axyecn
comginned e a particalar chesrdcal ssadation of organic compotmds i sarples. Frineheen
Gl tertalitrzen i mvers i result i escessive growth of aloae. need moe chhurne duriing
chlorimntion and fnally dilleven DBP: will be produced that loxie Lor human bealdh.

Tawreasne ol ammdenia comeentralion. decromsmy ol dismalved osvgen (100 radecmg wl'pll
value, increasing of turbidite. increasing of color wnit need to be more critical
review asheeranion over he sy perivld,

Presence of algae and zooplakton curing this pericel where rover are ful o bank. nged to be
e alleriion For Do her oy alualion sensilively,

Absones ol other waler quality paramcier like pestigides iOrmano-choringh Pesticides
(Organo-phosphomis ) (Ol & Cwease: Fluoride; Selenivin: e Sulphate; Copper: Aaitiment,
Boron: Miebel and Sodium are ke goed indiestion ol qualily water al presant,

Rl | (WORERRS

356



L T A R T A T AR T D B
" b el AR T AR

ANNEXURES

52 | (LCREEDS

357



.
.. SRS BT TER ST
B EA e I

S —

ANNEXLURES
ANNENLIZE-1: Field Survey Daita Form

DAY ARA Surtace Water Quality Monitoring Propr am

[1} Sanm ple location : Bishnondi [Bank of Meghaa Rirear) Aribazer
Johaitankongs, Bulingadl, Geo-CUaordinatea & 23 84797 T077 A0 10 W00 37 GOl 0Ky
Flstemee: Tl S teond o eoverwfore ST stroeturs pluce v affriaded !

(2} Fiald Ohservations:

Elpten-armival aba sampling sitz, record visual observations om the appearance of the waler and (ther
indrrmnation retared wowater fualite and waler use as hellow:

FPurameler O bservulion

1 Waer Cclour Ureenzsh reddsh & vellowish - dducey £ Coloor less

h Water aspearies i

Sihnsm] acimt of sispersded mator ! dehis ! team
# _R_:'I.irl tall : LR '|‘.,_-T|_'\-;'].|||'r:|_.'.|__g-!g'.- + Matie
o4 ey 'l

v ey vere drvivery wel
2 Dleysinl Odiags Zhalzooen sullicde adoe musty o Ssewiee ki nune
. Rialngieal Aetnoty Sxpcssire growthiar aleal ©Fladaplanizon! athers. rang

{3) Water quality Tield est paramelers [Weekly sum ple £ ¥onthly sample)

Mate: Tinge:

Sumple Ll T [ oMl | Saliodl [ Cond. | 00 [ 00% | Tochidit | Mardoes | S0 [ Colne | FIn
he 1 | % (FhAY X mg | ¥ ¥ n | r W
{mi s & | % m mpd | 1 Ml gl | e

I-i
vt .5
simaple: — == - 2o

2 i d

s

3" gy %

samplie

{_'ilu'qnm'irl.-
Huniple
e e
Limsve
el

Mt 12
Fizid rest peramctess (Wezkle & Sdanthbel  Temp lempermboe: pl Sshiby, Uged—Oondiatit
D=Thsmateed Caoypen, Trrbisl gy TS T o Diasslee Relidy THRsdnes Ty = Amacns Color

Muvbe-2:

lab test parameters {hMonthly sonplinght “otrate: Mtowe; U TEED =03 1feoaphater dodkslinimes
Ao Temd Handness; Arsenie leat Wasgamasz, Ahamimam
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(4 Scasonal Fample:

(4. A Water guality fiedd test parameters (Ilourly sampling-1% seab sanple)

Drate: Bepth: 0, Smcter

Vimm: Temge | pll Salimily | Comil Ty | I} Tarbdslily | Marsimess | M1y | Coloc | Flow
ez e mpd | ol | BTH [ mgfl el s

A

TAM

3AM
yaum

LAy

1AW

12

1P

2'M

s

b T PO
Szusomal Baarmphmg (Cormostle samiplisy o Ll Tasl Anienee, Adies: Bunuen; Caderour Clionds: Chooso e Hemavalimiy,
Coliformod Sealy, BOTE ZJOIIE Lewd: Murcune, Smmema: Wikets; Mambe; Phoespliale, TOO: Peglicidas (Omgano-chonrs:
Pesticieles (0 nann-phosphoms® Ol & Chese s Vhomids: Selengnry, S, Sulpeide s Oopper: Aphrmong: i Mickel coed
Sufiom

Hime- 41
Flzsprs waropde wall e ol lssted sommis stistmnal sizomplre

Muie-3:

Sumnple volune aod pressovilive,

D S an-presacvelive sample — ioir Likee
{1 Preserative-HIC — Ume fiter

ped Traschedina- B0y = Twe liter

) Pregercatiec-H 800 —0ne |itar
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ST

(4 B) Water quality ficld test pacameters (Lourly sampling 2™ grab sanplcd

Dhakes

Deprh: 4 metcr

Fempe
g

Nalinily
b

el

S

Ths
migl

1M}
'l

Turbididy | | lardmess
B gl

TR
el

£ nlor

1 b
s

M

TAM
FAM
3AM

——

AW

TIAM

12

1PM

M

'

4

1kt |

o |

(4.0) Water quality fiedd test parameters (Hourly sampling: 3™ avab sample)

Lhate:

Tiinrme

Teng
II‘-

il

Safinity
e

._l;umL

e

T ins

il

(171}
gl

Depth: 8 muefer

[ urbidite | |lardiess
M | mgfl

il
gl

Clodir

Il
s

2AM

|

HEA W

1143
il
1

21"

L

4FM

SPM
[
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(4.0 Water guality test parameters ([lourly sampling -Com posite sample)

Lhate;

I TOAINR AT PRG EGEED FAT
AR RS

Depth= | Sam ple- 1:0.05m 1 Sample-2-4m ¢ Sam ple-3; 8m |

Tiiwma: T emp.
%

waM

Sulimity
o

el
[ TN ]

TS | Ik
gyl mgrl

TPurlsiakily
i

Thardness

mgl

Wi,
|

Cador | Vlow
([

TAM

aaM

wAv

Tk

11AM

12
1FM

2I"M

s

4P

SPM
M

4 Any other observalions vommenls:

Per formed by ({WCRERIS) :

Maeme

PAIT] Siall:

Numy

IIesipnation

Dt pmation

Dhaie:

Signafure

Sigmuture
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Anpexure-2: Bangladesh Drinking Water Onality stondarids

ENY [ROMNYIEY T CONSERYATTON RLLES 1997

Publishcd: 2587 Aupust, 1987

Covernmient of the Peoples” Repnblic of Bangladesh

Mifisiry o Krviroimend

5L Farameter Linit Stand srd
I Aluminum migT. 2
¥ Ammania = .5
3 Srseme 5 (1
34 Tarum 5 [0.0k]
% Fienzene = e
i BRI 20 - k2
7 Bivomn o~ 1
E Caclivin LIS
9 Caleinm i 75
1 Cldovide I T
17 Chlorinated alkznes carhom (34¥1
teten clilorde
11 Drichloroctdcns = X1
1.2 Dacldapaetlivdeny m (KNI ES
Tatrachlornethylene - 3,03
Trizhleroctiien: il L, e
12| Chlorinated phenaols penlachliorophent - (305G
245 Toehloropheno i (.05
12 Chlomingl regidual) we nz
14 Chlimalimin o (3.1
15 Chrominm ¢ I Texavilent) - (Ln5
1  Clvonsivan (@ Faral) o BAE
17 L o 4
18 oliform (Focaly i 100k 0
18 “Coliform (rotal) 100l (i
* Al s beach 1000
20 Colour [ Lizen Lini 13
2] Clnpper T 1.4
22 Cyanide 1
23 oot 2
2 o iRl
25 Fluoride 1.0
2 Havdnicss { as Cal i) r 2S00
T Trom misT 0.3-1.0
2% Rjeldall mtrogen O Lolal) y 0
28 I.zadl v s
a0 Mlagmesiim - HI-35
31 Pelanganess k1
2 Marcury e ol
33 Ml i1
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sL Farameter Cnit Standard
3 Wilraie % Jix
3 it E <10
36 Cdor 2k Clorr]zae
37 Ol and Cresse 111
EE pld 6,553
R Pheniol comprunds FALLS
A Mhosphate 0
41 Lhosplioms i i
42 P st i iz
43 Radwacive suhatances (Tolal- Ryl il
radarion)
44 Letal B B-radintion 1
A5 Selenium el 1T
A Silver [T
47 Sirlinm PUTE
48 5 ¥ Jix
40 sullide i 0
S0 Bullite = 00
5l Lol digsolved solids i 16000
52 ) 'I::mpe:r.ulurs e i3
53 it 'l 2
54 Tiehiclity JILTL Ly
38 Finz gl 5

e hlaride= O dor rogse Areal
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ANNEXTRE-3: PHOTOGRATPH DURING FIELD SAMPLING IN DIFFERENT

DATE

Figure: Wieokly Sampling on 00/08/2019

Flgure: Weekly Sampling on 2L/08/2013 Fgure: Seamonal fveskly 5um|'..||iruun 28,0809
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ANMNEXURE-: FIELD SURVEY DATA FORMS

(@ O.CREEDS

[EREEDS _ ONUSONDHANI CREEDS

P —————— L TP PR E R PR

Data For

DWASA Surface Water Quality Monitoring Program

{1} Sample location : Bihnondi (Rarkof Meshna Rlver), drlhazes
[Chaitankanty, Bishnend), Sep-Cosedinoras N=J35 44 47,107 K T=20P 43 00,600 E
fDJ.h!r.‘lrl.:r.' 100m fram dienk df riear where 3 WTP structirr phace & aitorafed)

12) Fiedd Observations:
"-'P'I_lfl artival a1 3 sampling site, record visual observations oa e appearance of the water
ana cili=rinformanan relaved tn water guality 30 wales bde as belfaw:

Paramatar Observation

a Waler Cokiur _| Graarveh b wodsh { yellowsh/ Muody { Colowr less
| . Waler appssiatoe | Uinususl smound of Buspandd metier / ieois | kaam

| & Bnfal sty | Wil Lo ¢ Mane a
d D — Cmd:.'-dnfuuﬂdnn-w1

| & st Jiear Hyrragon sultca W musls edir Ssewagn oo nong

|.E Bialaginal aotwily Eomasive grawsh of sios [ Pivioplaskion sdrmrs........Jnone

(3] Water quallty Neld tesi parameters (Weekly sampla | Monthly sampe)
Eajz,ﬂg‘%fiﬂiﬁ' Tiim: 800 - 10,

Sampl Bapil | Ty |3 | safinsy | cond D0 | Torststy [ Mardness | fiE | Comr | flew
Im| L L WEEm | it | mpd | WTU il mefl L1

:.E:u 05 [50.5 7 5] 0.03/m.5 337634 149 40 |o.od 129 w
Hi-maé:t- 1 A0 R D-&ﬂ!?sgi&ﬂiﬁ.ﬂ 1704] 40 b.oaliag
s | 8 @0.513.06.03 95,8349 674 15:85 40 |2 4%
Campasae

St T gg.;;.in.pqi?ﬂun'gg.uﬁ. 1248 40 po4l4do

|
FEETE LT |
| Grawe | |
| Wimpiie) | ]

Huote1;
Freld et =peramereny  Weskle & Manhll: TempeTemosreture: sk Selinity;  Cone-Conhctivics
DO e Forbiding: TSl Dipscle 5518 Hardniussi 450 = Ammanis; Ceder

Noge-2;
::;{n:b BIfAMELers IMunH'I.I‘p sampkrgl Ein-—.m NETRa; COM TSE 8O0, Phakphiste; Alke ity Ammoniz;
Hangss; arsatic; Alumini,

Hiolse # 135 nm:ns Srdﬁmnmnﬂ'.ﬂlﬂﬂtﬁ mnh-l]nﬁ
Comtact: 4RRO1T12955008 E-mizil: pcremdshd @ gmail . com
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{4] Asry other observationsfcomments:

Ol

Wati;'i'uualilyr Environmental Specialisi Water Quiality Analyzer

b L i
Mame: MESHAHARAT Afoiid erd Name:mﬂ%-"’x’“ﬂn L J}’?'ﬁ‘??
Daie. O1-08. 201) oate: Of D&/ﬂ:lﬁ

Nama:
Designation
Cale:
Hotisie 4135, Aoad & 05, 2rd Flacr, Mohakhall DOHS, Dhaka-12008
Contact: 4880 1712955908 E-mall: ocreedshd@gmall tom www ocreeds.com
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B e

d Data Fo
DWASA Surtace Water Cuality Monitoring Program
(1) Sampla locaton @ Bishnend (Bank of Meghins River) Arinazer

[Cheltenkondn, Bishnand, Gea-Coordinales: N=23° 44" A7 437" N, F=Sp 45" 0 000VELT
[Oisearce: 100m fram bank of fiver whers SWTP struchure place s alloceted]

{2} Fleld Dbservations: 4
Upen arrival 3t 3 sainplivg site, facord vlsual observatons on the appearance of (he water
aid other nformation reldted o water quilll;llr_a_gd_l,'!a[gr usu&&ellgw'

| Pa il Observation

L& Wialer Colour | Greerish ieddis | yalowish ! Muedy f Colowtioes. .
| b Wvaler appoarscs | Umisual amaunl of suspamdes maller @ genis | i =
& Fgin tall Haawy ) Mediril Luw | Koos

d: Ciay Cooudy doyf very dryruany wal

@ Linusual Odors | Brorngssn golivs auon) musty ooor dSewEge gion e

1. Blooglosd Achivey Exzarziva grawth ol slial )/ Pivtoolanklon ajbers, ... J pofe

(3 Water quality ek lest paramaters (Weakly sarmgle | Monthly sampla)

ca: 0 8/08/ 2019 __Time:iae =43 o

= Dupch | Temp [ pH | Salmly [ Cond. | 706 | B3 | Tuibisivg | Remdness | Mds | D6l | Them

Il EC L5 p.:.l'l:m;rlg-'l gl | ko ma!l ] e

| o4 (36-607.5] o-uam-ﬂr-:-r; 52d 12490 40 g 123
sacpie : |

r-r;u a (B0.STE 003 g0 e oy 0.0 1842 An pIF|44L
= == | 1

- s | po-471 002763500691 1764 40 poffig
e | (0292003 82018 680 17,67 46 ol 127 |
[imegedeas | ‘

Araiw

=maieh . J
et

“leld tmit pammieers (Weokly & Wamhi TompeTergentine pH: Sl Canid={ nrducsivity;
Ia=Cikachud Drygon: Turidivy; TO5-Total Bissnle Selfd; I ness: Kby = Ammonta: Cofe

Lala b5 bemmetars. [Manshly. samlimgl ilsaté: Nirha; COD: TS5 B0 Pl e Aainitg: dementa;
Tatal Harafiess; Arbe'c! Irom; RAIngasssm; Aliminim : Lo

T
'%’@;ﬁ

e e e S R N BN SR e 8 B S o B e R e e

House # 135, Road # 05, 3nd Floor, Mohakhal DOHS, Dhaka-1206

Contact: +480171295590 £-mail: scraedshd Ggemai) cam www.ocreeds.cam
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{4} Any other observations/comments:
|
[
/ iﬁm /
i
Waldr-Chudlity! Environmental Gpecialist Water Quality Analyzer
Name: MD.SHAHADAT —Hosal rd Mame: J")I'mla}mrm (ke f?atj}mm
)
Dae B 'Di-ﬂ-!--’l'? pete; OR/bR/26 13
DOWASA PMU Representallve
Name;
Dizgignation:
Dule:

SR SEEmEdEegmmmmmmmsm e m g a s
House 135, Road # 05, 3rd Floos, Mohakhali DOHS, Dhaka 1208
Contact: + 8801712859508 E-mal; oerasdsbd@amail,com www.ocreeds.com
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Date: I-i-anl.ll!?
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O.CREEDS

— ONUSONDHANI CREEDS [

el Dal

DWASA Surface Water Quallty Monitaring Program

(1) Sample locatlon

Blshnendl [pank of Meghne Rioer] arindzed

{Chaitenkands, Bishnandl, Sea-Coordinates N-230 44 47, 107" & [=50P 43  co.oog el
{Cistonce: 100 from teak of rider whare SWIF structire ploce (s afoo o]

(2] Field Observations:
Upean arrival a1 & sampling site; ecord yisim observarions on the sppearance of the water gnd
ctfier information relsted 1o water quality and water use 25 bellow:

b Waler appesiancs
£ Fair fall

| d: Dy

Parameter Observaticn —

Lirmsua amours of 51 malmrn'da:um losmd fima

iy | et b { o
Gl gay aff drvivery et

e Uituisaisd Dbore

[
Hydraan sulide oo mus 1x it feeiwane odan rne

I Bglogice Aoty

(3 Water?uaqur fleld

Dats: |4 /08/7013
Surmple Tagth 'r....p]
L
:wk OF Wil R 00% g (seehl AT [P | we & |16
wampls

Excessivs gravith of s'gas | phvicolanklond ciners... .'u{

test parametors thzy sample | Monthly sample}

=t Time: Woormv— 12 5T
pH | Galmity | Com | 108 | 0G| Tursdity | Hardnoss | 60 | Geee | Ao |
b | tesden) | il | med | ol Iumur- fml | [roul | (Rl |
|

2 gran "oy i'f'?? oot | G- |‘.‘1.1".L L gy | o | oot yen

A grab ] ‘TH'-""‘

Sy | _|wern

73 | oo | kg f”—. Gk 1dean ] 4b  [arda luy {

P o | &6 %0 |E'TE|IFFR| up (a5 |ire

Mede-1:
Fadd L=l pewmuters

[Wveekly B Wooaigll Temp=lempesawre:  pH Ssfnily;  CanceConduclivity:

D= [lisaciues Cuygen; Turbidity; TOSToLsl Dissalve Sofle: #ardness: WHy = Ammanla: Calor

Mate-2:

Labs (st parameters (Menthly samalingd: Witate; ditite. COD; T35, BOD, Pl sl Akt dmmank: T
Haitness; Araen'c: inany Mznganese; dlummnum

TN N 5 e D S e e e 5

Hotese # 135, Road § 05, 3rd Floos, Mohalkhali DOMS, Dhaka- 1208
Eontact: +B80171 2955908 E-mail: ocresdsbdBgmall.com www.ocreeds.cam
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[8) Anmy other observations/comments:
Clolot™ it e
Watar Quality! Enviranmental §peciallst Watar Qualily Analyzer
Tndiman O 84
tama: HPjHﬂHﬂﬂﬁT “troitarmy Mare: [P am L riiin
Date: ﬂ,‘l-ﬂlﬁ-iﬂ)‘? Date: UT'/{J.@/QQ}E

DWaSA PMU Representative

Name.
Desigration
Liate
Hﬂulﬂi Raad # 05, 3rd Floor, Mohakhali I}DHS. nhalsa-ums AT M,

Contact: +B80171 2955908 E-mail: ocrend sbd@amall.com -
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Date:21-8-2014%
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ield

DWASA Surface Waler Quallty Monitering Pragram

(1) Sample location - Bishrond| (Hank of Keghng fiver), Arinazer
IThaitankandn, Bnend; Gop-Cogrdinele: W=239¢ 4 2 107 &, E=507 43 00.000 c]1
[Distance: 100m from hank of dver whers SWTE strucrure ploce i alfociied]

(2} Fiald Observatlomns!
Upes arrivel at 2 samphing site, record visual obsensations on the eppearance of the waler and
othar in1urrnatlﬂr_ef_q't&d El:: Wil quabby and wateryso as Bellow:

Paramatar Chservation
| & Waker Coar Grﬂenlalu‘ra:lﬂnf,_nelrw_j_.'muﬂ-,.l:nhnéé’e'r
L& Vilater appraranne Uizl aimgunl ol suspended imatlier) debrie | il:am-'nﬁ;

. R fal Hgayy  madumy o r'ul'(—

= D=y E iy degd velHyivery wat

B Linusisl Cidaig | Fpdingen Buliae adis musty odor dAwage pdos ndg

| Biokagioal Aolivily Expangive okl ol aljae | phitepkanilon dlbies.. .../ ﬂéﬁe

|3} Water guality fiald lest parameters |'|'I'E-ak'lﬁ'.ran ple ¢ Monthly sample)

Do 2] egf Ap\9 T 0de~0W

Denth o | Salimny [ Tond, | TRE | D0 | Tusitiy | Hardoess ey | This

| |I!I'| l":l (¥l Un¥fami | (mafty | Cmgll) | IMTLY Imgsli ‘l'ﬂl'."ll Tedi | A
va | ve B3R loon 757 loq [#02]gsas |wo  |osg |1y
|EAmee ) | jo

E:r-gr-b | & PRS0 el |2 1| pirds | yp 0i5e | |7y

| lampir

3 graby, % x e £3-p _l._" | e o
m:;. ¥u'e [T il 30 b2 |A9°TH { =0 | 18
:l:u'm.pml‘lu

[ Sampl o fp [ 4005 logom |9VE | AL [gmad TR
fersc S F|20% 79 el | Yo

| Grahi
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Eletimabead Jeygen: Turbsdiby; TO%=Totl Dissclve Solid; siardvass: MHy = ammeanla; Colse

fiote. 22 o
Lah fas] pararerars (Manthily sampEngl- Sarate; Nivlte, CO0; T35 BOD; Phospheos Alirays Ammania; Ty,
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4] Any other observations/comments:

Waler Quality! Environmental Specialist
rame HPSHAHADAT HoOLaw
Cate: Qj.pﬂ..ﬂ&l?

ONUSONDHANI CREEDS [N

Xy

Water ﬂhalf'hl Analyzer

Nama:maﬁuﬂﬁﬁ Lre &MM
ate ﬂ-_}/uffgm?

DWASA PNIU Representative

Mame:
Designaton
Lisla:

House ¥ 135, Read # 05, 5rd Floos, Mohakhali DOHS, Dhabka-1206
Contact +8801712855908 E-mall: ocreedsbd & gmalkoom
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Fo

DWASA Surface Water Quality Manktoring Program

{1} Sample location : Sishpondi |8ank of Meghna River), Acalhazar, Narayvangan
[Chaitankends, Bishnand, Geo-Crardinglés: N=2294" 47 107" N, E=O0F 43" (L DO0TE]]
[Gistanee. 100m from benk of river where SWTE structine mince & sliocated)

{2) Flaid Dbservations:

Ugon arrival 3t @ sampling sit, record yisusl sharrvationg an the appaarance o Uhe waler
apt ather mformation related to water quality and watar e as below:

Parametar Ohsarvation : |
A Wl Coloai | Gresmisn fedian  yellomish { iy | Galaur ees

b $ishsi Sppedrarice Liriusige wiituill o Saisnanted Tiamor ( debrs f gam

£. 7ain kal Haavy | Wadiami Lo | Rane

. ey Epady dagl iary drpivery wet

& Upnisig Daces Hyrrngen silfides poorl musy odin Jbewde 4E0N NI =

I Htogica iily | Exomssivie gy of_slgsl | Pryioplankton) nlers o nons k|
Mage1:

Feld fest pammeters [Weelly & bosdhigye Te=mosTemperaboe! p&)  Salinity] Cand=Condctey;
POt hegd Qygang Tursicicy; Tid=Total Drasclne Sl Harrssa M= Aol Ll

Mobe-1-
Lab fast parameters (Meevihly carspling): Mitrame, Werribes (007 THE; BOOF Alkali A
It Haranosy: Arseric; mopy Maogessses Mumin

House § 135, Road # 05, 3rd Floor, Mahakball DOHS, Dhaka-1206
Contagt: 1EE01 712955908 E mail; coreedshddgmalloom
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{3) Seazonsl Sample:

(3.4 Water quallly {ield test parameters (Hourly sempling-1* grab sample}

Dale: %1/ 08/ 2019 - Depth; §.5metar
Tima | Tema.,  pH [ alintey [ £ond, [ 705 | DO 1Turhldlw|u.--dnﬁs tHy | color | Flow
= Iﬁio wEfem | mgfl | ol HTW | gl gl Frlfs
| |
wan [%00 7@ |00 742 1 Gl lo.Oh] 406 |LDH1F
ram (Bl @R 0 0% CRIET Db R e 40 Lo
s |50 Eo4 (G B0 nableeni IS0 | A0 [as A
T e A o o o L I S P A S
Linaw [Ra-R| TR 000 [ES-GRegle A0 L] D |G- (42
[aoam [BOE gy (80D [Eg 1 G 1 del | By [l =
LI =2l L Y [ St Pl B AT ] 14
T e el e ETEr
Ll S 6y ] [ 2L A6 Jeeidgel
s 2070 [Som E g [0
s 205 2o (D05 S 96 bwetAn
Rl ] ot T e 20| 147
LR N (S 52 I T
Here3:

Seaconal Sampling {Camrposite Sanips]. for Lo Test: frsenlr Algee: Dasiom; Caswien Chilaride:
Chroriaimel lexaalonsl Cotifarmt iecall: BO0; 000 bead; Mrrmury, Bmmania; i tate; Mitripe: Phasphnti;
0L Femloges |Organochioniel; Peslicdes [rgannphespkors; O & Graase Fluarider Soiealien:
aine: Sdahats, Caapsi Antivdny; Baran; Micke! and Sadivm, /

ate-d:

Hewrtysamals willbe collectid during aasen sewlog

Koie-5:

Zample wolume and Hredesvatfine

18l Man-preserative sammis - e s

(b} Prasgrvatee-#1C1 — Ona lar

to| Prasgrvarien-HM O - Twa bzer

(4] Preamrvatrie-Ha%u ~Cog e

Howrse ¥ 125, Road # 05, 3rd Floor, Mohakhali DOHS, Dhalo-1206
Contact: +B501712955008 E-mall: ocreed shd@gmail.com

--------- e B e A B L R e e e R b e e

TR P AT ARG ROEED AR
AR L PRI AN R R

Wiww.ocreeds.com

59 | O.CAFEGS

374



375

i LT e L S TR R T S RO AL A T A ROEE O ST
B e T B Il 8 B R R AR A A Al s i e
L)
@ O.CREEDS
@.E!.E_EE.? _ DHUEDNDHAHI CREEDS -
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s 5003|2000 |[GR RIBLLan A% | A0 padioh
lram [%0.3] 71 Cof GL.G g%.w Afonn| A0 tansol
PR G P A e I P o o
EURERTNEL N DEWJ}%.‘F‘T,@?:?L'EMEE'-’" 4 pdF|1ae
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[3.5) Water quality field test parametess [Hourly sampling: 37 -grab sampla)
Date: 3108/ 2017 e Dupth: § meter
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s 50-1 &% |058 [ &-020q02 B8 45 o 145
e O G D G0 B (et ) oM IR, <D PRl Tas] |
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vam | B0 [ T8 1000 gn. 4 Bleald g d] 40 |oZifias
12 Ll D (.00 T MG e e a0 | A0 0.0l o
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an 2000 F- 1L [0 E;-gqa:ﬂ.w-g,.gq, ez 40 &g}‘jjj_—g] =
wu ZO0 7y 1604 Gl fiesgb Ty 1045 A0 B0 Lol
wm [OXF0 (0-0% cpGiséio7o Lo o] 40 040 [Go
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eow [50d| 7.3, [0-0Bl60 0T 1 e 20| 40 |02]190)
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T ra adjers | mgdl | oogn | W g ol e
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9] Ary other observatinns/comnmns:

Jitilhier”

Viater Qualityl Enviranmental Specralisl Water Quality Analyzer Assistant
Hama: HD.SRAHADAT Hossa) ™ rael Mehiamam e .Ilahm
Date: 1.0, 21 a4 fogl 2019

DWW ASA PHL Fepresentative

arra
Dasmnstion:
Dats

Hotse § 135, Rasd 8 0, 3rd Floar, Mahakhali DONS, Dhaka-1204
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ANMNMEXURK-5: Lab fest result scan copy

Govamment of the People’s Rapublic of Bangladesh

s |

| "ﬁ' ‘\i Oilico of tha Chief Chamlst
5 . Daparlment of Publlc Health Enginooring
el Cantral Lak, 38-38, Mohakhall CiA, Dhaka-1212 = I
| Vit 000 06 (UET Fomt IRTESRTANES | Bved wipnes_conisa_iohjahooaom o I
| | oS
b s SR GO B VR 5 DD, e {03043
Plgaleal iChaanlcoll Bacterlological Analysls of Water Sammle
e 0 EENAN D IEHH Sl Fortng i TR083018
Rl Wit S Gkt A0SR Dkt (12022000 Snpls Sed Ria' Wala
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b e = 1
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| s |
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Eﬂ?l-'ﬂ.mrquullj pamimalers | Bangladosry Gopcaniration’ Uil Analysis Method | Log
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BN S Ve o4 =L |V ]
T | ArsoiaiAs) ) ars [RIIR]] e s
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& | Gk Gehgen Doment (000 1o (T [ L | Ga
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Government of the Paople’s Reputiic ol Bangladesh

Office of tha Chiel Clemist T
Doparimant of Putilic Health Enginesring e i
Central Lab, 38-3%, Mohakhall Gff, Dhake-1212 g g

Calez (332078

Fhne: B3-I0-ERNE2T, Fad EALZ AR S | Erveit Wipnsc_tenbal ki pohio cen

Lsh e B0/ O, GRS, GL, Thata

Physical IChemicall Bacteriolopical Anmlysls of Water Sampie

‘Sapyce 0 CEMIDIEACDH Sk Fincehyi i 28082010

et tema o, O Cresds 213N & Dedear 280800141 Sarphe Saurme Pl Wids

Salay Engr K, Shoboiel (fossan CEC & Founder, © Cissas | Bl haryeng ], Lpgien el
| Fonakiim DCHS, [fake-1 XE,

|
1
G Teker G Siged Linan: v Meshng STver _)'
| Gamphr Gobeinn dain: Mt f Teslpay TUNREOTEFA0ETLTE |
L =

LABORATORY TEST RESULTS:
IS.I | Waler qualiy parsmelars Esnglecesi| Copeentration:  Unt Analysle Kathed Loa
I_ £ Slandart presedl | e
T | Aeerdnie as [yt oL | V3 al
T | Brsaak (A i au ML | PAS e
75 | Banm B 0T am | mpL  ANS
I | Socamozl isyeen Derand (o oz i ‘mpL | & doya FemEien a1
6| Catmm (o) s L0 my. | A b
i | G Tagaen Hiemend (o000 Ir EE moe [ | |
T | chenss = T I gl Tilinisin | 3 |
[® r.ufm-rrfm:. ':f = r_-H T | HFH —l
T Coper ica] : (] i85 M | AAS LI i T [
WG (Tel] e e maL | AAd | B
| Fieriie i T | we | 9% iz
[7Z | Leai{F) BT 1.0M miL | AL [T
13| Wkl T R O miL | &85 [
T4 | Whagen, ik T | 18 mol | (5
U4 | Momniiie, — | =R [T T T T
7 | Frozpran Bl [ myC | OvE CET
T | Saepum(sa) o] [ myL | %AE T
| B ) 70 it | AAE T 5% |
| Suphatn |\ | i gl s T
EdE T — 1 e T maL | &AG e

Eommrestz: Samets wes calsches & Soppbod by cfen
WL AT pin Aemarplon Spmimabnlaneten, UVE- Uit Sreciepholomete DRV Crssd fens Melhods, VSN Nemorsns FiiTsom

Welbud, Lo it ! Dusstileia.
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BANGLARESH COUNCIL OF SCIEMTIFIC NI INCAISTRIAL RESTARCHIECSIR

| Imetitute Marme: Irisirare of Matanal Analytical Rasearch & Service (INARS)

Arabyieal Sorddoe Call Rl No: Sep2i1on1a402

Lab 18 ME-1365
Serprle 100 A-1366

Semple Descpptior: Test of wiaer

Analysis Beport

ARl |Lzniinst | Ref Yor A L20E
Saphe Sepeiuryy Deie: 0305019
Susmissinn Date! 61 S2p 2019
Hopom Dejvers Daks: D1ALICLS

Cllesr's Demils; Ma. Snahadar Hissalk

QRLISONDREY CREEDS

Helsedfhouse 135, road D5, 30d ey Mohakhiad DO, Mekakhal Bois Shaks-120E

Sumtaral Sarpe: 1

Report Details;
(] Parsicdars of
suppliod sample

Fararmstse, Concentratiza

it

¥

Hae;

Tesl Meffiod
LAPHA}

4 The roaults reported hied pertaned B the e eoewed 11 18 bbosamony ooty
= Cociggltfy anar query ‘egarding ol taat report should Be odged witlin one manth o

sasiiit delvery Sk,

) Thiesleedimtiey | ek réspéyisile for e dais gual by sfecked due 10 derping, Eramsparticg od

Sae sordidans of Hie saniches] malit e bsfom meeived 1 o by,

L TR SRt Soal nok 2o epd fedip blished pactly o fuly willist pror apped) of the amha iy

Aralyticnl Garie Cuf
Do, Grizrt-| Kb da Rnad, Grenmondic Dh kL 508 Nangladesh

Teleshonm B TL 108 Fan- B3 -42.4571 5 Eomalupanihosirgee bl Wess ie; v et pavibd
Yt of Ociober 2019 02714 Py
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A-1Z6A Walel

A-1266  Walsr

1id, Bheoul Akbar
Seaipr Howeri Ol
msibalm ol halsanal Arayigal
Auatrgh & ferepe (1haA8]
S Fag i LAT

n-EHT
AHT
B-2HC
Heptchiar
defm-EHC
Aldlrin
Heptzcibor Egoxide | Isame 8)
ACnlprdane
- Chlorgans
Erdoszuitan |
4,4°-00F
Diinidrin
Erdriri
4,400
Evedueatl Fani d]
4.4°-00T
Eelrir Alalyde
Eqdpzalfan sulpnsts
Mathadwchiar
Enidrin ketane
TOC {Total OrganicCatben)
il and Gieace
farcary [Hgl

55,
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Less thap DLOBL mgyL

”ﬁ;‘gﬁ"ﬁm

GEDE
AE30.E
GBEZ0.B
GRED R
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BRI E
[TE0E
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3630.5
BEINE
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EJiGE
L5ipE
Ilip

In-Chargeflirectar

M. Aminul Alsan

LIk

Inmiiivie or plytioe)
Remcaral i

£ Sxrviec [INARS)
BOHIM, Dhuka-1705.

& TP fsists reporTad e MGEnaT- 1l e pia deccivad in this [ fitayonk,

B Corglain ander guanp regettng gebvered tesd csper thauld be indyes wiesn cne monm of

meport celvary dabe,

= The Raratory 15 rat ressareibib T (e data guabity affesies dus Lo sampding. irensponilng an

stnvag condrar of e asmpleisy meninnes befoi ecsivedin i bborators,

ST rapert sal el e e prpd uces okl shes paeily or fallbw Bro ot zror opereval ol 1he guths ¥,

FopesT ol ?

Enalptical Serddos Cell
1 CRre |3 Nemd, Bbarrona, Rhaka 1205 Barg adese
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Analysis Begart
Anatrical Sendice Coll Ret Ror Scp2019010202 Ut ki, ) Rel No) 41266
Lab i NG Labt Samle Recetdng Date: 03{USE013
Surple |0; A-1Z66 Submgsion Pabe D2 Spo 2019

Sarmple Bescdption: Tesl of wale

Clehc's Dembs: Md. Shahadd Hossan
ORVSONDEAN CREEDS
| {viama  borse- 135 roed 05, Ird oo r Motk hal O, Bobasenall DOHE: Dhaka-1336

Kusnzer af Samplke 2

Repart Datalls:
Lao o Particliars 5 supplisd Parameles Concentratian Test Mathod
sample LAPHA
AL 6l Water Barcn (H) avdtabia Less Hhan 0L migl 45008
4-@. ' A
i HTIE sakeln-nld

Iyt
Iad. Khedul Akbar
A~ or Speatdic Clcsn

Ia-ChargeiDiractor
hfal. Aminul Adhisan

Irisioke £F Rhanana Enilplesd Drector (A,
Forand-ch & Zamare 414 A5) Lstiime of Hatonsd & rabhsical
SEbeL, @ ! FIETATR, THlies 1208 Rzscacchodb Sercide (5 i
HEETR, Thhaka-2ds

ek

A, The resuls reeaibed [ petmned b the sa=ple recehied in 046 laboresony andy.

B Zampran sidlr quers repanding dal versd 1T rapar shod be dsdged B0 ene romih
ejurt el ey lage

© The abcratory is et pesioesile for the dats qualfy ateced fue S danping, bracspaning =nd
Hemne canditizn < e samotz(s) mankaiod brisee recelosd in the lmborabony.,

o T rapsrt shalinat 2e regroduce Mg0bisned gantay or fuby withouk prins asorceel o Be i ferly.

Aralyial Sarvice Cell -
Bor oSl s, Braimzrdd, Thaies: 1205 Banladass
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Tahble W12 T Weeklv Sampling Resalls; 18072019

‘i.?u-'x:n-l-l.l;i_r it m; ';E":h:r. qual'ily.ﬁelrﬂ.iwl parsmciers msuﬁa;_}iluulk;: .iulyRUl-El

Thate; TH-07-2019 Time: 10-12
s Depth | Temp | | Salinity | Cond. | IS | DO | Turbidity | Hardiiess | NH3 ;31“1"'.'
ok {m) g o W Lsiem | mad | omgd ML mal mal it 3
Tat aeal samp'e s iy T s | TAR 3 G5 Td s <+ {123 | 3%
Znd gra sample g R | T3 [ERNIES | [ A TOIE il {1,532 110
| |
And grab samiple ] Sl 7.1 s | GRE 32 i AT T4 2E il 03 140
i .
Compieaiie Amnla
(lar="nd=3rd geak ER | Tl ninG ] E1FRSE AT i 4 122
sl
Blax as 7a (RIS TEN 328 Gl 10,0 L TR =4 18
Mo 0.1 Tk IRk b 294 0.5 14:38 4 nE L
AT JiLA - 523 1LY i3y 3RS il 16.2% i 26 12647
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Result: Water quality field tast parameters
Sample: Meghna river water at Bishnondi, Arihazer
Weekly sampling- 18-luly-2019
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Figure W-1/2019 Water gqualivy field et parameters Sample: heshna river waler sl Bishnondi,
Arihazer Yyeekly sampling: 18 July 201
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Table Yw2/200%: Weekly sampling results; 2520T201%
Weekly mnl':_ling: Water quality fleld fest parameters reaults :Manth: Jubyi2019
| Thate: BR07-2019 Thime: 1012
L
=, ; S ety il
Lkepth | Temp Sulinily | Cond | TS | MG | Tercbidily | Hardness | MELS
) g {im} L pH %ie psiem | med | mpd NIL | mgl nap/l T:?:;n
Tatprad T o | ows | waos P | 254 | oae tEy | s 024 Lan
sample | |
Tl eralb | | |
2 e 4 o | Ta | noa | Tee (334 Goe | To4n Hi = S . T
sumple [
1 ] 1
S Bl B s | vz v g2 [atzlam| T4 &l 3G | 148
sunple [ |
2 | 3 !
COmpene: '
s | = ||| owd | w8 | Ee | e W | 021| A4
arch aample |
Max W3 T3 o3 - C e 1945 LI 5 T 145
in N T2 i3 54 i1 ha9 12.1 40 2l 1349
Mg 3R TA3 A3 THTR 32T dund 1550 50 29 14217
Result: Water quality field test parameters
Sample: Meghna river water at Bishnondi, Arihazer
Weekly sampling- 25-July-2019
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Figure W-272009 Water quality field test parameters Sample: Meghna river water al Bishnondi,
Arthaizer Yeekly sampling- 25 July-201%
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Sample Dieptly | Temp oH Salndty | Comd. | TDS | DO | Turbldiy | Hardwess | NH3
= il L' g nsiem | mil | mgl T myfl mgrl Cokr Hieen
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L5t arab sampl 0.5 E T 0oz 5.5 3R | 233 192 G 032 7
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Lippinaine sanple
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IResult: Water quality ficld cest pavameters
Sample: Meghna dver water at Bishoondi, Acthazer
Wieekly sampling- 3 Ist-laly-2019
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Figure 0-32019 Wader guality Meld test paramelers Sample: Meghng river weter ol Bishnondi,

Arihazer Weeliby sampling- 31st-Toly-2017
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EXECUTIVE SUMMARY

To assass tha vanabon of surface water guality ovar the period of eightean months for battar
Lnderstanding of appropriste surface water treatment facilitles for the proposed S0OMLD
DWASS surface treatment plant which = going to install et Bishnondi Araibazar using
Meghna rivar water far ensuring better guality watar supphy 8t maga-city Dhaka.

Tamgating the above work, ONUSHANDHANI CREEDE LIMITED, 5 vall raputed consulting
fitrm, Fas been assigned to canduct surfacs watel quality monitering ot prapesed intake peint
at Bishnondi. Bank of Meghna, Araibazar under DESWSP, WASA [RFOVY-33Z2] for
ifhtaet) fmonths.

This raport is one of a series of mentinly repots on the Surface Vater Quality Mondtaring {4th
Fhasei At Proposed Raw Water Intake Paint &t Bishnondi, Bank of Meghna, Aralhazar
Wnder Dhaka Envirenmentally Sustainable Water Supply Project (DESWSP), CWASA. The
report =ummarizes the results of the suface watar guality manitoring for tha month of
Septenben2018 including August and July of 2019,

Measurament of physicochernical paramaters are Tamperature; pH, Salinity, Conductivity,
Turbidity, Dissaped Owygen (DO, Total Dissolved Sali (TOS), Ammatia (NHy, Total
Hardness and color at field during weekly sampling.

During manthly sampling, composite sample were sent ta DPFHE Central labaratory for the
analysis of a wide range of water quality parameter and paromebers arc Nitrate; Mitrite; SOD;
TSE: BOD., Phosphate: Alkalinity, Ammenia; Total Hardness, Arsenic; lron: Manganese and
Alurminum snd field psramoter ware tested 85 sama s wiaekly sample paramoters.

Curing the eighteen months shidy period, five times seasonal sample need to be collected
which iz howrly basis and sampliing duration is 13 haurs during daylight time and  composite
samiple werg sand to OPHE Central labaratory and BC3IR Laboratery for the analysiz of a
wade range of water quality parameter and paramefers are Arsenic; Algee; Barium;
Cadmiurm: Chienda; ChromiumiHexavalant); Colifermifecal); BOAD; COD: Lead; Mersury;
Ammania; Nitrate; HNitrite; Phosphate: TOC: Pesticides  (Crganc-chorine);  Pesticides
(Crgano-phosphorus); Ol & Grease; Fluoride; Selenium; finc; Sulphate; Copper; Antirmony;
Baran: Wickel apd Sodiurmn. Fald paratmeter ware tested as zame as waekly samplke
parameters,

BOD and COD values Wera Found to e 3 ma'l and Bmg/L respeciivaly during rrenthly
sample analysis. To understand the pollution trend more data from different months are
required,

Ammionia cansentration of most sample are within the safe imit as per Bangladesh Drinking
Vifater Quality Standard, (MH, 0.5mgfl). Hewever, tendency of ammonia concentration to
increagse With respeet to litme has been found in the |last three menths I cahjunetian,
decreéasing of dissehed cxygen (DO}, reduction of pH value, increase of turbidity, incresse
of color unit wara found.

The Wiater Quality Indax (W30 value was found to be B7.35 to 92.67 for weekly samples
and 184 for morthly samples. The contributing pellutants were found ta be mainly turkidity
and color, The standard deviations were also caloulated for further apalysis. |t was found
that tha deviation was maximum for color and minimum for pH (adoluding salinity)-
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CHAPTER 1
INTRODUCTION

1 INTRODUCTION

1.1 Background

Water is continually moving around. though, and sbove the Earth. [t maves as water vapor,
liguid weater, and ize. It is constantly changihg its form. \itater on Earth is known by differant
tarms, depending an whare it is and whare it camea frorm, Agricultural operatiens can be the
source of non-point pollufion in surface water. The major causes of suface watar pollution
aszaciated with farming and ranching are sedirment and nutriants, Seil aresion and resufting
sadimentation is the leading cause of surface water poliution. Sitation is the lzading cause
of watcr quality problems in rvers. Although soil erosion is & natural process, it can be
greatly accelerated by human activities such as farming, Major sources of sediment include
runaff from cropland; forestry and urban/sublrban development are the key points for

surface watar pallution.

. i 1."1 Tl

Fewd matrisn s
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Figura 1:1 Schematic diagram- Diffarent source for Surface watar pollution
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Wiater guality montarng s an important aspect af averall water gquality management and
weator resource development. & weall-planned and well-managed water guality maonitoring
system is required to signal. contrel ar predict the changes or trends in the quality of &
particular water body, so that curative or preventive measures can be taken to restor and
rraintain water body prapearly. Monitoring is eszantial for the succassful implamentation of
environmental legisiation: ta ensure the standards (BR Standard, Annex-1) and criteria set
by govemment are being maintained on a continuing basis. Moenitoring involves the

labaratory and for spot testing of water samples collected frarm desirable lecations hoth
souree and supply system.

g i S
M0 ' toxic wastes L T00tons |
ix everviliy { evervilin |
— . sl = T

77 wllion 1. i -

| waste from Tannerdes

toms of solid

| waste from
s Tanneries
Testile bdustries annually discharze & much as 56 =

mullion fons of waste and 05 million tons of slmlgl:

Figura 1:2 Schematic diagram-River pollution arcund Divaka City

River pollution around Dhaka City from different sources is exhibited in Figure 1.2. The main
sourcas include industrial untreated wastewater, tanneny wasta, municipal solid waste,
househicld waste etc. [Aticle Pef. Environments 2031:280-294 - June 2015 {Article Alteration
of Witater Pellution Level with the Seasonal Changes in Mean Daily Discharge in Three Main
Rivers around Dhaka City, Bapgladesh)]
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1.2 Objectives

There are many instances where surface weater doos not meet drinking water guality
standard due o presance of inferior substances or pallutants, This sort of water should not
be introduced in water supply system befare treatment. Rainfall {such as acid rain). storm
weater runoff, agriculture runcff, industrial wastes etc. can affect the color, odor, dissolved
oxyvgen of water and alse influsncas on major ion levels, bacteris evel in surface water,

The target of this study is to know the change of suface water guality with respect to tirne by
testing some fundamental parameters, which can reprosent or can give a synopsis of the
given suiface water quality pefare gaing for a wide scale paraneter testing,

To assass the varation of surface water quality over the period of eightesn months for batter
understanding appropriate suface water treatment facilitizs for S00MLD capacity of DWASA
surface reabtmant plant which iz going to be installed at Bishtiondi Araihazar using Maghha
river water to ansure better quality water supply at mega-city Dhaka. In arder fulfill the above
objzctive. Qnushandhani GREEDS Ltd has been assignad to condust sufaze water gquality
menitering at proposed intake point at Bishnendi. Bank of Meaghna River. Araihazar undar
DESWSPE, DWwASA [RFOWN-3.32] for eighteen months.

1.3 Scope of Warks

The sictual waiks envisaged for implementation are guanified as follows:

1. Conduct Hourly, weekly, monthly antd seasonal sampling.

2. Conduct somo water guality parameter like pH, salinty, conduciivity, TOS. hardness.

ammonia, calor by using porfable instrument and test ki

3. Organize laboratory tests for monthly and seasonal sample at DPHE Central Lab & BCSIR

Lab

Data Analvsis

Result Interprétation

Ganaration and submission of monthly report to CVWASA,

i LA O =

1.4 Description of Sampling Area

Location af the sampling poirt: [IP—TN—

Chaitankanda. Bishrandi
Araihazar

Geg-Coordinates: N=23" 44
471071 N, E=907 43" 00.000'E

Distance from bank of Meghna .
River: 100m from bank of river - E'
whers Surface VWater Treabment I =
Flant structire place 15 allasated. TR I,-‘"”‘

Figure 1:2 Study Area Map of Bishnondi, Araihazar

B | (.CREEDS

392



CRE

o

SLEESCE BT ST T
B T T EF BT 4T BTN

Wiy ladanly

a

Thiasna

DWASA Sample Collection
Bilalaimrcd], Magilviia Rivey

Legend

WL O LR P
1 4 | Wainr Rresr
1] Bishnonni dning

HRE O T

LEEL AW

T

393

4 k1 ARCT

irdar T

TLATH

L RS

1Y

T

2

Figure 1:4 Sample collections point of Bishnondi. Arathazar

9 | D.CREEDS



394

L ]
. SURMLLCE TN LD TS TN P D FR O RET L L
B Eh D e I U En R el ac kL ARt AL SR
T CERDY

LS Work Plan and Prolessional Stalfing

Schedule of Surface Water Quality Monitoring-Bishnondi, bank of Meghna River, Arihazer
[Chiatankanda, Bisknana, Geo-Coordinates: N=23044'47 107" N, E=00° 43 (0,000
Duration: July/2019 - Dec/2019; 6months
| Sampling Juby/14 Auguit 19 | Sept18 __l Octld | Now9 | Dec 10
| Moatlly H | CHERL
| Weekly ' ]

Tk : NARE BN
i

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

Samphing | Janwars 20 | Feb20 | Mareh 20 | April 2 Mapd | Juoe)  Juby 20 ;.-'I.Ilgli!lfl Sep/l0 | Oet20 [ Novd) | Decld

Moy W[ (]
] | |

Weekly :I LARREN i i ' _;
i [ 1 A | [ [
| . ! |

Holy | | | ; i | [ R a
| | | |

Segsonl | ' | | |
=
| .

Flgure 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 Expert e e e ™ e
Dr. Jubair Tarigul Alam Water Quality /Environment Specialist and
Chowdhury Adviser

Dr. Syed Zakir Hossain River Morphological Specialist

Md. Shahadat Hossain Viater Supply Specialist

_Rayaan Jubair Chowdhury Environmental Engineer

fohimen Ur Rahman Water Quality Analyzer

Mansura Khanum G135 Expert

Mahbubul &lam Hydro-geologist

Wiakil Ahmed Juniar Enginear

Progress Index

Manitaring duration! July’2019 to Decembear/2020
Reporting Month: September/2018
Progress month=Thrae manth — Juby; August & September2018

Weekly -+ 78-Total target
sampling -+ 11- Completed

Monthly  « 18-Total target
sampling * 3- Completed

Eumtias idmonth=

A = DegE

Seasonal - 5-Total target
Sampling - 1- Completed

11 | G.CREEDS
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CHAPTER 2
METHCDOLOGY

2 METHODOLOGY

The Methodz and instruments far diffarent paraimeter analysis and eapmple eollectinns Wets
saloctad by following the stsndard methods for tha cxamination of water and wastewator
proposad by APHA (Armarican Public Health Azsociation), AVAVA (Armatican Water Works
associatian) & WEF Water Environment Federation).

2.1 Zampling Approach and Methodology

i Sampling point:

The =ampling point iz located at Bishnondi, GPS Iecation of sampling paints is N=23" 44
A7 07" W, E=80" 43" Q0.000"E Distance betvesn sampling peint and bank of rlver is
100meters [minmum river bank i dry season]

b. Water Sample:

L

iy

iy

vk

()

1st grab waker sampla should be collected from a depth of O.5meter every Eimo
Measura same physicocharvical paramaters (Tamperature, pH, Cepductivity,
Turbidity, Dissolied Cxygen, TDS and Amrmenia) at field and record propeily.
Sample in different depths: Made uwp of bwo equal pards collacted al
predetermined intervals of depth between the sutface and prebable inlet polnt of
the intake pipe. which is approximately 8m from surface of the river. In tHis cass,
another Bave. grab samples (2nd & 2rd Grab) will be collzcted from equal depth
interval and measure some physicoshemical pamameters (Temperature. pH,
Salinity, Conductivity, Turbidity, Dissehad Oxygan, TDS and Ammonia) at fisld
far each grab sample separately and recard propetly.

A composite sample (cembining porfions of these three multiple grab samples)
shallly ke callacted for detail shemizal and mictobialagi=al analyzis at labaratany.
Caomposite sample should be compositicn of three grab samples.

Measure physicochemical parameters {Temparature, pH, Salinty, Sonductivity,
Turbidity, Dissalved Coygan, TDS and Ammenia) for composite saknple, after
immediste mixing of the three grak samples (1st, 2nd & 3rd Grab sample), at field
and record proparty.

After the field physicochemizal measurements have been recarded, sallect water
samples for laborabory analysis. both chemical and micrabiological, st the same
loeation and zama dapth in =ames manner. it is mantionad that one grak sampla
(15t grab sampke) and one composite sample (combining partions of 15, 2nd &
3rd grat =ampla) should ba collectad far labaratery analysis during manthly
sampling and seasonal vanation for special poallutants sampling,

Salinity test during high tide: Measure salinity manthly basis dunng high tide only
at Moghina Brdgo spot. Measure salinity in thrae difforont depths [Sco B (i) & (i)l
Additionally, Salinity test [at 4 points): Measure salifty at 4 {four) paints in
betwaon Meghna Brdge and Intake peint of SWTP (Bishnendi} with fhred equal
Tntanals

| & | RS
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Far ather parameter analysks at laboratory. the volume of samples and the presemvative are
(1) four liler-without presotyative (2% twe liter with HC| 85 presanvative [3) four [fer with
HMNCH a8 preservative.

Water Level: Watar Lavel shall be maasurad waakly at Bishnondi sampling point. Tha leval

should be related to national datum. Cther cbservabions should be recerded properly
according to g "Field Survey Form'

The fellowing points should be cohsidered during sampling:

Sampling by Boat: Ahways collect samples upstream from the boat and as far away
from the moter as possible, © minimize the chance of gas or oil contarmination, Tum
off the angine before collacting samples.

Whan samples are callected during abnormaslly kigh or low flow the sbrsemal
conditions should be recorded in Ehe fizld logbock and on the ohservation lines of
the sample data foim. It 5 impoitant ta includs flow severity and days since last
rainfall rain information With each sampling event. This infarmation is very useaful in
interprating the data,

Upssn arrival ab the sampling site, recofd visual obsepvations on the appearance of
the watar like colet, URusual amount of suspanded matter, dabris or foarn ete and
ethar inforrmation related to water gquality and water use.

Weathar such as heavy rains, oold tront. very dry, very wet etc. information should
ba recorded.

Unusual incidencas like prasanss of hydrogen sulfide, sewade and biolagiea) activity
ke ewcossive phytoplankton or algal growth should be recorded during sampla
collaction and testing at field.

The gample |location should be stricdy mizintained in the same place during the
whaole pordod of this sunvey. Samples shoukd not bo collected during rainfall.

The reguired instrurments are Multi parameater anabyzer. Turbidity mater, AmPrania
liit, Flow mater, Depth measurement meter, surface water sampler, HDPE sampic
batties, acid, oool box sic.

2.2 Duration of the monitoring:

The tentabve duration of the study is 18 months, starting from July 20719 te December 2020
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CHAPTER 3

DESCRIPTION OF SAMPLING

3 DESCRIPTION OF SAMPLING

Frllewing detailed diseussion at DWASA office, the fizld survey for the study was sehaduled.
After the signing of the project en July 16, 2018, there were throo weeks of scheduled
waekly sampling.

3.1 Sampling Schedule:

Water sample will he callected under different time frequency such as weekly, monthly,
seasonal and hourly. The detailed description is as follow:

Weekly sampling:
Duration: July/2019- Dec!2020; Total week= 78 veoks

Test type: Field-test using fizld kit and portable instrument. Weekly sample will not send to
laky test.

Ay Test type: Field test: [using field kit and poable instrurment]
Table 3-1: Field test parameters

[VWater quality EEs 2 grab 3" [Composite | Type of instrument/Kit
parameter grab sample grab Sample-1

onthly sampling:

Duration: July/2013- Dec/2020; Total month= 18 months. Monthly sample will be collectad
4" week of each month. Weekly sample of 4™ week of each month will also be considerad as
menthly sample for fleld parameter,

Type of Test:
i Field test: Same as bafara using fiald kit and portable instrimeant.

14 | O.CREERS
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i. Laboratory test; Sample will be send to DHPE central lab. Parameters are Nitrate:
Nittite; COD; TSS; BOD:, Phosphate; Alkalinity; Ammeonia; Total Hardness; Arsanic;
Iran; Manganese and Aluminum.

curd nal sampling:
13 heurly samples, during daylight time, will be collected five times during study periad,
Hourly sampla will ba collectad during seasahal sampling.
Test type: Fisld tost [using field kit and portable instrurmant] and laboratory test
Sampling time: July'2019; Dec/2019; Aprili20120; July/2020 & Dec/2020
Frequency of sampling =5Stimes during study peried {18 menth)
{h} Parameter test at field during hourly sampling including total number:
Tabhle 3-2: Hourly Sampling parameters

Watar ¥ grab | 2% grab | 3° grab | Composite | Type of instrument/Kit
uality sample sample sample Sample-
paramater

’I;Hokur5= 13; Season=5; *Orange Shade=Test by Portable instrument; Blue shade=Teast
v kit

(B List of water quality test parameter at laboratory during haurly sampling:

Arsenic; Algae; Antirmony; Ammonia; Barium; Beron; Cadmium,  Chloride; Chremium
{Hexavalent); Goliform (fecal); Copper; BODu,,. COD; Lead; Mercury; Nitrate; Nitrite; Nike:;
Fhosphata; TOC, Pesticides [Organo-chorng); Pesticides (Crgano-phosphorus); Cil &
Grease; Flucride; Seleniurn; Sulphate ; Sadium; Zine.,

15 | O.CREEDS
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3.2 Field Visits

Total of 04 ifour) fizld visits wers conductad during Saptombet/2015. The field visit schodulo
along with persannel invohed is shown in fable

Table 33: Field Visit Schedule

Date Sampling Type Personnz|

Tame: Md, Shahadat Hassain
Designation: Waker Cuality Anakysis Spocalist

MName: Mehimen Ur Rahman
Desigratian; Water Quality Analysis Assistant

05022019 | Waekly Sampling Name: Ishraque Bin Knall

Designation: Water Qualily Anatysis Assistant

Mate: Fakhidl [slam
Designation: Surey Ass istant

Designation: Watsr Quality Anafysis Spacialst
Mamea: Souray Kanti Faul

1410812018 | Weekly Sampling Designatian: Water Cuality Analysls Sssistant

Matme: [shrague Bin Khall

Designation: Water Quality Analysis Assistant
‘MName: Fakhrul lstam

Designation: Burvey Assistant

MNamea: Mahirmen Wr BEahrman
Designation; Water Chuality Expert and Adviser of the
Study

Mam=: ﬁay‘aan Jubair Chowdhbuny
Designation: Envimnmental Engmaar

21082018 | Weekly Bampling | Name: Ishrague Bin Khalil
Designation: Water Quality Analysis Assistant

Mare: Sauray Kantl Paul
Designation: Survey Assistant

Mams: Fakbrudl lslam
Designation; Sur/ey Assiskant

Mame: Mohimen Lr Rshmean
Designation: Watar Quality Amalysis Assistant

; . MName: Ishragua Bin Khalil
28002018 | Monthly Sampling Deﬁignatiun:qﬂuwe;.r Assistant

MName: Falhrul Islzm
Designation: Survey Assisiank

*Fheto of figld sampling astivities are shown in Annexures-3,
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3.3 Laboratory Tests

(&) Laboratony test during maonthly sampling including name of the patamater, total number

of samples, type of sampls and harme of the lab are as below;
Table 34, Laborstory test parameters for manthly sample

Water guality parameter Composite Sample Mame of the Lab
Miirate 13

Mitrites | 18

coD |18

TS {18

EBol: EE BRHE Cenler Lab, Mahakhali
Phesphate [ 18

Alkalinity | 18

Ammonia 15

Total Hardness 18

Bisriics 18

Iron 15

Mangonese 13

Alurai nl | 18

(B) Laboratory test during hourly sampling including name of the paramater, total numbar

sample; namea of the lab iz

as balows

Table 2-5; Laboratory test parameters for hourly sample

Water quality parameter Composite Mame of the Lab
Sample
Arseiiic 9 CPHE
Alyre 5 BCSIR
Barium P S CPHE
Cadmium 5 CFHE
Chicride IS BPHE
Chmminm{Hexavaisnl) i BECEIR
Colifoméfecal) 5 DFHE
BOD 5 DPHE
CoD i5 DPHE
Lead 5 CFHE
Moroury a3 BCSIR
Smmonie 5 CPHE
Milale | a4 DPHE
Mitrite 3 DPHE
Phospilhate |5 DPHE
TOC 5 BCEIR
PeslinidesiOrgano-chorineg) 5 ECSIR
Pesticides{Organo-phaspharts) P BGSIR
Ol & Gieas 5 BCSIR
Flicride B CPHE
Felenium ] DPHE
Zin 5 DPHE
Sulphate 5 CPHE
Copper i3 DPHE
Antimo ny a3 BESIR
Ecuizan 5 BCSIR
Mighs! 3 DFHE
Sodiuim 3 BPHE

L7 VLV ORERDS
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Major instrument for use in Lak

The belew major Instrumant will be used dunng laboratary analysis as per "Standard
Methods- For the Examination of Water and \Wastevater': 20" Edition; Prepared &
Fublishod by Amarican Public Hesith Association (APHA&) Amorcan Water  Wiarks

Association (AVAA) and Water Envirenmant Faderation (WEF);

Tabla 346: Laboratory test equipmert usad for test

Parametsr I-"iila_jn_:lr'eg_l_,:iprr!-f_.-nt_ for test

Alurminum Atomic absorption spectrophotomoater

Alkalinity [an meter! LW-Visible Spectropbotometer

Argenic Atornis absarption spectiophatomeatar (HVG)

Eariufm Ataiic absorption spectrophotametar

Cadmiurm Atomic absorption spectrophotometer (heawy maetal)
Chloride lon chramatograph (Anian)

Chromiom (Hexavalent) lon chrormatograph (Hexavalent chrame)

CO COD Reactor, burate stand.

BOOS 203 Incubator, BOO bottla

Califarm [ Facal) Autaclave, incubatar, filtration unik.

Lead Atomic absorption spectrophotameter (heavy metal)
Mercury Atomic absorption spectrophotometer for Hg anslyvsis

Mt ate lar chrarratagraph

tAmlony LUV-Visible Spectrophotometer

Piitrite lan chrarmatagraph (Anjon)/UWV-Visibla Spectropholometsr
Phosphate lon chraratagraph (Anian)’ Uv-Vizible Spactrophatomatar
5.5 Balanoe, Dehydrator, Desiccators, fitvation wnit

Sulfate lon chrormatograph (Anion)l L-Visible Spectrophotometer
Sllica LV-islble Spectrophotometss

Total dissalved solids Balsnes Dehydrator, Desicoatars, filtratian unit

Zint | Atomic absorption spectrophatomatar
105 TOC analyzer

Festicides {Crganoa Chloring) | GC-MS

Festicides (Qrgana GC-WMS

Fhosphorusy

il & Gregse Solvent Edlraction
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Figure 3:2 Bangladesh Council for Scientific and Indusirial Research (BCSIR)
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