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FOREWORD

Rural water supply in Bangladesh is primarily depends on groundwater, using low cost tube well
technology. The groundwater received importance for drinking purpose particularly due to its safety
on microbial content. But the presence of arsenic in groundwater mostly in shallow aquifer posed a
threat on the groundwater-based drinking water supply systems.

Providing safe drinking water is quite challenging in Bangladesh. Due to high variability in
availability and quality of water, it is difficult to provide unique solution throughout the country.
Moreover, present aquifer condition, hydrological/hydrogeological situation, different heavy metal
contamination, saline intrusion, pollution etc. poses serious threat to determine safe water sources for
drinking. The situation is further challenging for rural water supply systems. Therefore, suitable
drinking water supply technologies need to be identified on priority basis covering the lowest
administrative boundary, such as union level. Selection of union boundary as unit for determining
suitable water supply alternatives will help to identify, regulate and monitor the effectiveness and
efficiency of the options installed, data management and also future project planning & development.

Now that, Ground Water Circle of DPHE initiated necessary steps and identified procedures for
collecting and preparing union based suitable water options with priority ranking. The outcomes of
these initiatives will help to decide suitable water supply technologies for preparing project proposals.
This document will be useful for decision making in WASH sector and will be a valuable reference as
well. It contains the basic concepts along with advantages and constraints of different drinking water
supply options available. It is also includes an outline-methodology to select alternative water supplies

of different union.

I would like to express gratitude to UNICEF and Village Water Supply Project (VWSP) for providing
necessary support in preparing this document. My sincere thanks to Mr. A.K.M. Ibrahim, Additional
Chief Engineer (Planning), DPHE and Mr. Md. Saifur Rahman, Superintending Engineer, Ground
Water Circle, DPHE who provided utmost effort in completing this task. Special thanks are also
extended to Ms. Dilruba Farzana, Executive Engineer, VWSP, Mr. Md. Didarul Alam Tusher,
Executive Engineer to complete the field work and data management. Mr. A.H.M. Khalequr Rahman,
Executive Engineer, R&D Divison and Ms. Firoza Akhter, Deputy Project Director, National
Sanitation Project (Phase — III) also deserve appreciation for their involvement in preparing the
documentation. Credit also goes to DPHE field-level officials for their valuable contribution in the

experience sharing workshop.

Considering changed io with elapsed time updating and revision of this document would be
obvious taking new ififormation and field experience into account.

(Md. Rashidul Huque)

Chief Engineer

Department of Public Health Engineering
Government of Bangladesh
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Technological Mapping

1.0 Introduction:

Rural water supply in Bangladesh is predominantly based on ground water. But identification of arsenic in
ground water particularly in shallow aquifer causes threat on ground water based water supply system. The
project emphasizes on arsenic issue for providing safe water to the community. Arsenic has been identified in
271 upazilas of which 29% tub wells are found arsenic contaminated in terms of Bangladesh standard
(50ppb) (BAMWSP, 2003). Spreading pattern of arsenic is sporadic, not uniform. In one upazila, some
unions are severally arsenic contaminated and some are not like that. However, arsenic contamination also
varies with depth of aquifer for a particular place.

The ground water of Bangladesh is extremely complex in terms of water chemistry and geology as well. On
the other hand, protected but perennial surface water source is not available in many parts of the country. So,
one technology my not be suitable for the larger areas because of different hydro-geological situation. In that
case the water technology is required to be identified on priority basis up to specific boundary, such as union
level.

In this context, initiatives were taken by Ground Water Circle of DPHE to prepare the technological map for
different districts. The field visit and workshops were supported by UNICEF and documentation has
beencompleted with the assistance from village water supply project (VWSP).

2.0 Objective of Task:

® Identification of the union wise water supply technology based on hydro-geological situation of the

particular areas.
® Preparation of the GIS mapping on union wise water options.
@ Preparation of union wise technology map document for future reference and use.

3.0 Methodology:

1. Union wise basic data regarding lowest water table, arsenic contamination, iron and
salinity problem available in Ground Water Circle has been furnished in a table (Union
wise technology 2009 as reference).

Based on basic information, a desk review has been made to primarily identify union-
wise technology analyzing the hydro-geological situation of that particular area. In most
cases particularly in the arsenic affected unions, two or more options were identified on
priority basis. The forecasting of groundwater level in year 2017 is considered as
maximum water level in the area.

8]

3. The primarily identified union wise technology list was provided to the DPHE SEs, EEs
and SAEs to facilitate their participation in the workshop.
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Circle wise workshops were held with the participation of concerned Superintending
Engineer, Executive Engineer, Assistant Engineer, Sub-Assistant Engineer and
Mechanics. Representatives from Ground Water Circle and from different projects were
present there to facilitate the workshop.

The workshops discussed the experience and views of the field officer focusing on
technology table prepared by DPHE Ground Water Circle and along with the policy
guidelines particularly *“National Policy for Arsenic Mitigation 2004 and
Implementation Plan for Arsenic Mitigation in Bangladesh”.

Incorporating the findings of Workshop, the technology table has been send to
concerned SEs, EEs and SAEs.

Based on the feed back from the field, technology table has been finalized, on
basis of that GIS map for union-wise technology has been prepared.

4.0 Present challenges in drinking water supply:

The problems of water source have been discussed which are as follows:

i
ii.

iil.
iv.

V.

V.

Lowering of water table

Arsenic contamination in ground water particularly in shallow aquifer

Salinity in ground water

Iron & Manganese in ground water

Non availability of suitable aquifer or rocky/hard layer

Non-availability of protected and perennial surface water source round the year

5.0 Alternative water supply options:

The project has given importance on arsenic mitigation approach as arsenic contamination emerges as a
great concern for ground water based rural water supply system in Bangladesh. The project area and arsenic
contamination is shown in Map as Annex- B. Different Arsenic mitigation options has been discussed
following *National Policy for Arsenic Mitigation 2004 & Implementation Plan for Arsenic Mitigation in
Bangladesh™. The mitigations options are:

¢ Dug/Ring Well

¢ Pond Sand Filter

e Deep Tubewell

e Rain Water Harvesting as promotional option and
e Arsenic Removal Technology (ART)

(RS ]



5.1 Different alternative water supply options:

Technological Mapping

Regarding identification of the Arsenic Mitigation Option, the criteria including the potentialities and
limitation of each option were discussed in contrast with hydro-geological situation for the particular area
considering the guidelines mentioned in the “National Policy for Arsenic Mitigation 2004 & Implementation
Plan for Arsenic Mitigation in Bangladesh”. According to the said policy guidelines PSF and dug well will
be tried first. If these technologies are found not feasible deep tubewell could be tried following the

“Protocol for sinking Deep Tubewells in Arsenic contaminated areas”.

It was also advised that not only the technical aspect but O&M and user friendliness should be taken under
consideration for selecting the options to make it sustainable. The main feature and basic criteria for each of

the option are presented as follows:

Roof shade

Fencing

A

Wiremesh

Hand pump

‘:af Apron

Blind pipe

4— GW level

inverted
Filter

Dug Well with Sanitary Protection

Desion Requirements:

# Concrete rings of 1.0 to 1.2 m in diameter used as lining.
# Wells should be at least 1.0 to 1.5 m deeper than the lowest water table in the driest month.
# Dug well should be constructed in the dry season to ensure availability of water round the year.

5.1.1 Dug Well:

Dug well is the oldest method of
groundwater withdrawal for water
supplies. The water of the dug well
has been found to be free from
dissolved arsenic and iron even in
locations where tubewells particularly
in shallow aquifer are contaminated.
Pre-requisite criteria

# There should be stable soil layer at
the top (a clay layer is preferable)

# Presence of sandy layer within 9 to
12m

Not Feasible

# Areas with the loose sandy soil

# Areas with more than I[5m
consolidated clay.

# Tidal zones of the costal belt

# Areas of stony hills

# Area of peaty soil should be avoided
for DW as these cause an unpleasant
taste and smell.
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# Test well is to be drilled prior to construction of ring well to make sure about the soil condition and water
quality.
# The well lining should be extended at least 0.5m above the ground to form a *head wall’ around the outer

rim of the well.
# A concrete apron, about 2 m in width, should be constructed on the ground surface extending all around the

outer rim of the well.
# The intake of water from a dug well can alternatively be made using float.

Very Shrouded Shallow Tubeywell (VSST) can be considered as option in the DW area at the same depth.
The availability of water in saturated zone should be ensured in this case. The main feature of this technology
is the shrouded with coarse sand around the filter area. This is a low cost technology. This technology is also
used in the saline problem areas.

5.1.2 Pond Sand Filter:

Pond sand filter is a surface water treatment option which is primarily a slow sand filter unit. If the turbidity
of water is high then, there is necessity to use horizontal roughing filter.

Raw water from pond is pumped up from a pond; the turbidity gets down through the roughing filter and then
discharged into the filtration unit. The water is filtered and then collected in a clear water reservoir by an
under drainage system. PSF is a good option for arsenic mitigation as well as for salinity prone areas
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Pre- requisite criteria

# Viable alternative water supply option where perennial rivers, canals, fresh water lakes and ponds of
acceptable water quality are available.

# Regular maintenance is crucial for the effectiveness of PSF

# Such maintenances need high level of community mobilization and proper attention to ensure safe water
particularly from bacteriological contamination.

Design Criteria

* The horizontal roughing filter is divided into 3 parts: inlet tank, gravel zone and outlet tank. The
gravel zone consists of 3 chambers loaded by different size of gravel (5-15 mm).

* The Sand Filter bed should be composed of 0.22 mm — 0.35 mm fine sand with a thickness of 60 to
120 cm. There is also a layer of coarse aggregate below the fine sand to support the sand against
washing out through under drainage system. The uniformity coefficient should be from 2 to 3. The
size of the gravel zone is 5-15 mm

= The filtration rate through SF is 0.2 —~ 0.3 m/hr and through roughing filters 1.5-2.0 m/hr.

5.1.3 Improved Deep Tubewell

The deep aquifers in Bangladesh have been
found to be relatively free from arsenic
contamination. The aquifers in Bangladesh are
stratified and in some places the aquifers are
separated by relatively impermeable strata.
Deep tubewells installed in those protected
deeper aquifers are producing arsenic safe
water. Sealing in the impervious layer is done
to prevent the leaching of arsenic through path
way created during drilling of the well.

Pre-requisite criteria

# It can be installed where shallow aquifer is
separated from deeper aquifer by substantially
thick impervious layer.

# It can be installed in the coastal areas of
Bangladesh having safe aquifer.

Design Requirements:
« The entire tube well should be installed

straight and vertically deep bore hole is
required therefore.

* The annular space of bore holes of the
deep tube wells are required to be
sealed at the level of impermeable
strata.
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e The entire tube well should be installed straight and vertical.
5.1.4. Rain Water Harvesting:

Rainwater harvesting is a technology to collect rainwater for its use in drinking purposes. About 203 cm
rainfall occurs annually in Bangladesh. The rain water is safe if it maintained hygienically. The main
limitation of this option is non-availability of rain water round the year. But it can be widely used as
supplementary source. As per “National Policy for Arsenic Mitigation 2004 & Implementation Plan for
Arsenic Mitigation in Bangladesh™ the government’s role is mainly to conduct promotional activities for
RWH.

Pre- requisite criteria

# Feasible where average rainfall is 1600 mm per annum.

# There should have required catchment area for rain water harvesting
Design Criteria

e Rain water has 3 basic units. 1. The catchment area (like corrugated roof top) and 2. Supporting
collection system (gutter and pipe collection pipe) and 3. Storage tank.

= Catchment zone can be a corrugated tin-shed, sloped flat roof top, polythene sheet etc.

— = The tank can be a made of GI,
Catchment ferro-cement, burned clay

(motka), plastic etc.

< —

1|I / I | Gutter = The collection pipe should have
an exit way beyond the
connection with storage tank to
let the first flush flow away.

II I II = The down pipe should have net
II to bar mosquitoes, flies from
. l I entering into the storage tank.

Storage Tank

v

®=  There should be an end plug to
stop flush discharge to enter
water into the storage tank afier

flushing.

(VI

|

s«  The location should be so
selected that it allows accessibility of people.
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5.1.5 Arsenic Removal Technology (ART):

ARTs are the chemical options which remove arsenic mainly using media. Four options are provisionally
certified by BCSIR of which three are house hold and one is community based. These can be selected as a
last effort particularly where deep tubewell and Dug well is not feasible. Filter media have to be changed
after the media being clogged. The quality of raw water is specified for each‘technology.

The main features of the ARTSs are given below:

Name of ARts Filter rate Total Treatment
Sono (House hold) 16 lit/hr 8100 liter

Alkan ( House hold) 120 lit/hr 8100 liter

Read-F ( House hold) 60 lit/hr 40,000 liter
SIDKO ( Community) 240 liter/hr 1,21,500 liter

6.0 Low Water Table Technology:

Lowering of water table is big issue for the tubewell based rural water supply. In view of low cost, easy to
O&M and availability in the market, suction mode number 6 pump is widely used as the tubewell
technology. But its limitation is that it can not abstract water beyond the 26 ft depth of water table. In that
case force mode pump has to be used. Earlier direct action pump was used. In some cases where the depth of
water table is marginal, in that case Tara tube well may be given preference. Now Tara #6 head pump
(lever action) is being used which can abstract water upto 80-90 ft depth of water table in both extractable
and non-extractable mode. The component of direct action Tara and lever action Tara with # 6 hand pump
are shown as below:
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Pump body _FA

2” Rising main

1'/4” Piston rod

Piston valve assembly

3" Housing pipe

Foot valve assembly 37 X 15" Red r'
R 2 Reduce

1'/" Blind pipe

1'% Filter
Direct Action Tara Liver Action Tara with # 6 hand pump
(Non-Extractable Mode) (Extractable Mode)

In selecting the areas of low water table in the upazilas, the study on forecasting groundwater level
declination in Bangladesh conducted from early 1990 has been used and the delineated low water table map for

2017is considered as the reference of maximum depth to water level. The pump technology is then selected
for the union.
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7.0 Iron Removal Technology:

Iron content exceeding 5Smg/l will require treatment using Iron Removal Unit (IRU). It is to be mentioned
that concentration of Iron varies with
Aeration different aquifer. Iron in ground water
€0 T = may be present in different forms and its
removal can be effected by simple
= = methods such as aeration with or without
sedimentation followed by filtration. iron
from the water, thus making it acceptable
for the users. Dissolved iron in water is
converted in to insoluble ferric form in
contact with air. This form will be
removed by settling in the sedimentation
tank and remaining by the filtration
through sand filter. The sedimentation
tank is required to reduce the load on
sand filter in order to minimize the
frequency of filter clogging.

Sedimentation
tank

|

SASSASANSSS SANASSSSS

Sand filter

i

SAAAASAAANINIININIINENSNSS

poow] =
L 3 . PN T P L N P, P T P . P T TN T N T T P, P R P, R T P P T R P P P 5
r:)}’t’??’3’b?’??P)}P”)’)”}))&))))I

8.0 Salinity issues:

Salinity problem is now not limited in the coastal belt rather salinity intrusion is now expanded in the various
part of the country. Deep tubewell and PSF are the best feasible option in this area. It is to be mentioned that
RWH is a suitable option as average rainfall is high in the coastal belt. The VSST is also an option in the

coastal belt.

9.0 Union wise water supply technologies:

A set of technologies has been recommended for each union on priority basis based on the available hydro-
geological information, the views of field personnel & policy guidelines. However, these technologies have
to be implemented systematically ensuring the participation of communities. According to the policy
guidelines the water options will be selected following the community action plan ensuring the active
participation of community. So proper knowledge about the option shall have to be provided to the
community so that the option can meet the basic criteria of the water supply such as safe, adequate and
reliable round the year. It is to be mentioned that if a technology is new for the particular area, utmost care
should be taken for its implementation and replication. The experience regarding implementation of the
technologies in the field will be helpful for upgrading the technological mapping and for proper application

of the technologies.



Technological Mapping

10.0 Use of union wise water supply technology mapping document: ;

It has been proved from different studied that hand pump system of water options particularly Shallow and
Deep hand pump tube wells are very much popular among the community. But the arsenic contamination in
groundwater compelled the implementer of water supply to switch over to different alternative water supply
options in the arsenic affected areas. The technology in a union has been recommended considering the
Arsenic Policy 2004 and its implementation plan along with other particular information of the locality. In
implementing water supply options the following steps should be followed:

a)

o)

d)

In all cases arsenic and other required water quality parameters need to be tested
before the system is bought to operation.

In the villages/unions where there is presence of arsenic but the average
contamination level is less than 5%, the existing technology is recommended
STW. In that case, before going for installation of STW, testing of arsenic of 5
to 10 tube wells within 500 meters of the site need to be tested. If any tubewell
shows arsenic >0.05 mg/L, follow the alternative option.

Dug well and PSF should be investigated as the feasible option of alternative of
STW. If sufficient documentation is available about its failure in the locality
then Deep tubewell with modified design ( following protocol) should be
adopted.

In case of non-successful of non chemical based option (STW, DW, PSF and
DTW) chemical based option for Arsenic Removal Unit should be used as the
technology.

e) Inall cases in problem areas promotional activities on RWH should be done.

10




List of Upazillas

Circle : Sylhet

District: Sunamganj

Annex - A

Serial | Name of : No. of | Page No.

No District Samie os Unazia Union
1 Bishwambarpur 5 A-1
2 Chhatak 14 A-6
3 Dakshin Sunamganj 8 A-11
/4 Derai 9 A-16
S Dharampasha 10 A-21
6 Sunamganj | Dowarabazar 9 A-26
1 Jagannathpur 8 A-31
8 Jamalgan] 5 A-36
9 Sulla 4 A-41
10 Sunamganj Sadar 9 A-46
11 Tahirpur 7 A-51

Total 11 38
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District: Sunamganyj

Bishwambarpur
Chhatak

Dakshin Sunamganj
Derai
Dharampasha
Dowarabazar
Jagannathpur
Jamalganj

Sulla

Sunamganj Sadar
Tahirpur
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Arsenic Contamination Map -1
District: Sunamganyj
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Dhonpur

Legend
% of Arsenic Contaminated Water Points

(As per BAMWSP*)

T Jwm

[ <~ 20%

[0 >20%- <= 40%
= 40% - < 60

0] = 60 - <= 80

e 7 A 4 6 8
fitigation Water Supply Project, 2003 O EEEaea e Kilomelers

“BAMWSP « Hangladesh Arsenic Mitig.

A-3 of 65




2PN

9].-"14.'30"5 9!"21‘1'0"5

Arsenic Contamination Map - 2
District: Sunamganj
Upazila: Bishwambarpur

Legend
% of Arsenic Contaminated Water Points
(As per NWMP*)
Shallow Aquifer Deep Aquifer
(== 150m) (=150m)
[ Iwm [ Inm
[ R =20t
R - 20t a0 =20 c-a0
[ = 40 ettt [Jrerececenor
B - e - < onr. D »o0ree e nms
[ [Tt 5] » wars - <= o 0 1 2 i e 8K!Ionmlt-n‘s
SNWMP ~ Natiomwids Water Public Potrt Mappang, 2006 - 2012 m

! T
G114 WE 91 200°F

A- 4 of 55




GTI4WTE 'l ‘:fu'ﬁ

233N

B’I»;JITE

Chloride Concentration Map
District: Sunamganj
Upazila: Bishwambarpur

Legend
% of Chloride Contamination
Shallow Aquifer Deep Aquiler

— o
- <= PG <=4

[d-20.ceaome [ >20%-<40%

B UREET C] > 40 %0 - == 0%

[ = 607 - <= 50 m]m] > 60 9% - <= B0%% 0 1 2
! 4 6 8
B - <o 100G = B % - <= 100%
= - B T SR s [<ilomelers
L)
m"l-tl‘.lo'la KR LT

A- 5 of 55




yI0Z ‘Uendasad 5 ydood Lo PatTq FAMIIP USHEL LW TILED o

udneing

AHojoupaa g Apcddng dajeAy aspa nojun Hupddum o) aqu g,

e TANE | BAL-MIC _ N 053 aN 0 0 ot ot an am w 17 05 BARYIRINES ATITYYD r
o0 sawe | 30 | ow | o | om 0 0 0 ot oot or €8s a1 I uoeheyg e
H 1 m ——
S 2 sws | 9-mug /N ooL am 0 0 s or 0 FEES 115 ] 8t L sede o | 44
| v v 3-210 am oiL am [ 0 s oz 0 L2 66T Br Lt jereganng L4
e | v 9-A10 N otL a/m -] 0 1 or oot 959 tog 114 £ irreg itmey ot
1y e 9+ M0 N oz /N 0 0 s oz 0 0 a/N oz 81 EeyouLey 1 & |
v SNy 8-MT oN oL /N 0 [ 0 14 0 606 tsot (14 1 elung senn | | # |
S S— ] ST ——
v SNy 9-Mu0 /N 0oL a/N 0 0 0 st [ sz e oz 6t pegrEljy epes
iy SHMY 9 MU0 N 0oL an 0 0 s (14 0 992 s t I vorliapres
11 SHMWY | eeoaa0 | e (173 /N ] 0 0 st 0s ] (141 1 ot PN BIYERQ
v SHMY | mRL-a0 | N 0oL /N o 0 0 14 0 {117 166 44 114 ey
v sy | eeoaa | oo 009 a/N 0 0 0 51 0 0 s 14 61 AT
M wy | e ama M N osr N 0 0 5 114 0 0 SH 1L w o0 fescon
v s | eer s Mu WN (3 N 0 0 5 51 (1913 0 am 14 144 indue|y uiysyea
] 9 ; T g SR Wi wid nin wi nis (] als e nix W wi nix :
RSN NIRSScrtle] eas .
3 L) "L ol L3 L & [} s
2 R
P T el TR L R LA R
Smgaby e Amanr) N
A Wty |ty
[ T Y LU Lo T Weag asanvg
yie ey Fegpesaafy 4ot 1y M9 AU Wl e __Lua_r. % .._.....l;“_.s....ﬁ. Hﬂn!. ANV 2 v T
g s pend s ] g mped aageny 1 nEME 0B IAY subimddogal ) iy <) Foaan o o) tbles <) | DL PRTSFSTISU)| A mnem) A -y bl
WLy ) P i | R ey e ]
dnag amm) g pem Suh bag vy Ll RINS BTN L VY | o mepmesons by |
wnpem Bl ghategy wil
Ao bind gin imign] dend B L Wi ’
LRTEENL IO T EE T F
g pes e presgal wogrey vind wis|
L ! | _[ i. —
T — e ——t

A-6 of 55



& S il

LR U U o
]

UTATO°E
|

onnl--u

:;Tﬁ;

ilﬁil:mf

°IN0E
1

Technological Option Map
District: Sunamganj
Upazilla: Chhatak

|
25°230°N

AN

|
METON

SN

I
0N

Legend
Lowest Water Level (ft)  water Point Options
Shallow Aquifer 2 np =
(<= 150 m) gy -Qm-.;
1o ) DTW-Tara (3 STW-Tara
] <-2sn 2 DWW sy
L] =25.<e5 0t [ SST/VSST O RWHS
= >asn Technological Priority
Deep Aquiler Ist Prionity « l4
(> 150 m) oLty
] ~p ath Prionty - 4
[LL] <=2s5n
[T »25.<=381 0 15 3 o 5 -
Ll e —— s—{lometers
T T :
91 I0E 9173 WeE 9t aruy

A-7 of 55



Arsenic Contamination Map - 1
District: Sunamganyj
Upazilla: Chhatak

Charmohalla

Legend
% of Arsenic Contaminated Water Points
(As per BAMWSP*)

Cdnm

B <o

B - 200 - <= 40

R R

) - o - o

B o OR150 3 G 9 12 :
*BAMWSP = Bangladesh Arsenic Mitigation Water Supply Project, 200) T e |<ilometers

"

A-8 of 55



AIUR

= 21 UGN
e 2a 500

R B 91IEE

91°420°C
1

Arsenic Contamination Map - 2
District: Sunamganj
Upazila: Chhatak

|
24 5T0N

]
244N

=

F

. 1
25°290°N

HSIWN

A- 9 of 55

Legend
% of Arsenic Contaminated Water Points
(As per NWMP*)
Shallow Aquifer Deep Aquifer
(<= 150m) (>150m)
[ ]nmo [ InND
B <20 < 20%
B - 20% - <=40% 3 =200
N ] =40 <eo0% 3 =40-< 0%
i I o0 - <ex0% > 50% - <= B0%
T 500 - <=100% ] = w0 - <= 100% 650 bl ] 6 9 12 )
ANWAMP ~ Natinwide Water Public Point Mapping. 2006 - 2012 S —— B[ I
[ - RO, R



91'!:'0'!!

QI'SG"WE.

9 1'4‘2‘0"5

23‘2"30'1\1

45N

Chloride Concentration Map
District: Sunamganyj
Upazila: Chhatak

o Jal
= 15 I-'lﬁ

Legend
% of Chloride Contamination
Shallow Aquifer Deep Aquifer
(<= 150m) (> 150m)
[Jxo [ ~o
B 2o = 20%
] 20 emams B »20%- <400
TR [ ] =405 oiti
B~ o I e, 0. 15 3 6 9 12
[ TN R L L - —— T s—lOmeterd
O I I it

A- 10 of 55



Eirg oN = Ofn

102 ‘vondadiad s adoad uo PasEq PAALAP UDHEUIWEIUGY IRLO|YD BUT WD) neM
ma SHMY 1SSA /155 9-MO a/m 003 am 0 ] o ] o EUEE ar o 1z eytededing 8
Mma SHMY 155A /155 9-M0 a/N ooa a/m '] 0 (1] ] 05 wee S9Lr 44 144 £leg wiyied L
mo SHMM | ISSA/ISS | 9-mua a/n ooa a/n 0 0 0 0 [ {3313 o 14 ¢4 eileg vqing 9
Mma SHMM 1SSA /158 910 a/n 002 a/mn 0 0 ] (/] 0 0s1E 69'SE oz 1 uoeldg wiypsed 5
fueweung uiyiyeg 2 s
ma SHMY | 1SSA/ISS | 9-MuQ am ooa an 0 0 ] 0 oot S6 9067 oz {4 ueolig equng v
Ma SHMY 155A /155 9-MQ an 003 am '] ] 0 0 1] eIy 9t s g1 Euryied €
ma SHMY ASSA /1S5S 9-Mmig afn 003 afn '] 4] 0 0 o LS50 L'l 61 1 £4 sejeyhor [4
MO SHMY L55A /155 9-Ml0 arn 003 o 1] 0 o 0 ] SEV €501 114 oz yeqinwiys T
¢ < t 1 ma CA T s M ALY wig Mie wia M M1S mig nig o ¥ x :
11 o [} i L 3 [
HaasqnL pepmaing megeey 00y
e ey ] pepmelyg hegred IET L ST
sty et Lginy 840
Ly wepetaget 0
Dopraqia ), prassry wusLry LYY
(T dsnve
Fromayg o g Bepeasbey] 290e by, Wy SEILUN AL R4S u:._-_.w,..._... i _n_..t._a_ ..Hﬁ... _..n.,.in YN 3 e we
St pes e asd) i ed 33 g8 e ey 24) (uddong 1<) pee Ty v._h“.-._o.mﬁuﬂ& MLprempanseg| selapeynemyen woigy mnda winng %
g e, s s (Renng) B cereteni mRL D & Joug) wmumg | e el e ey
Cpadeng) yhadeg 140 AL FRINIS BENO Y | pervummness vy
e wreg pu rmsau) deag ruegenlo)
g g ] e sy deig ¢ v 010
dmat win] wita Pradqul ey UL ULE
G g N WA aape ] mepeas 1 LS
e L N |

Tupseung ‘fusswsung unjsyeq

ASojounay, Ajddng aajepy asial uotun Surddeur Joj a[qe],

A-110f55



1S I0°N

M'STO'N

250N

246N

9120wt 912830
I

ol ':lw'e

Technological Option Map
District: Sunamganj
Upazilla: Dakshin Sunamganj

Legend
Lowest Water Level (ft)  wyater Point Options
Shallow Aquiler -
(<= 150 m) & xo ?M‘T
= o CDTW -6 CJSTW -6
e . DIW.Tara  (ISTW.-Tara
. -2 2 pw [ opsk
228 .= 1SR 7] SST/IVSST  © RWHS
B ~3s5n Technological Priority
Deep Aquifer ;:d Prionty -1
o ) 3rd Priority 5 3
] no 4th Priority - 4
[[T1] «=251
A ST 0 12525
ol > W8 T
T - -
94200k 7 s T

A- 12 of 55

10

- Kilometers

I
200 81M0°N

I
2NN

1
G NeE



Arsenic Contamination Map - 1
District: Sunamganj
Upazilla: Dakshin Sunamganyj

Legend
% of Arsenic Contaminated Water Points
(As per BAMWSP¥)
(g
- = 20
20% - <= 40%
= A0% - < 60%
B oot <enon
B o - < j00% O 1:503 6 ) 12
“BA' WSP - Bangladesh Arsenic Mitigation Water Supply Projeet, 2003 T —— M—|{lorr e ers

A-13 of 55



:s'r')n‘h'

H‘S‘;ﬂ"N

HaUN
1

wus ll'!-D’N

Arsenic Contamination Map - 2
District: Sunamganj
Upazila: Dakshin Sunamganj
N

Legend
% of Arsenic Contaminated Water Points
(As per NWMP*)
Shallow Aquifer Deep Aquifer
(<= 150m) (>150m)
- [Ixo
[ REETS () <~2m%

B -2 - 0% Q,m-‘-._m.
] =40 - =0ty 3 »a0m-<mttre
..o (D) = 6o - <= m0me

W o too 5]~ pne - <= s 0 1.25 25
SNWALP - Nationwide Water Public Point Mapping, 2006 - 2012 .
T T
91 200E .

A- 14 of 55

- ometers

240N

1
S1°310°E




ill'll‘ll’ﬂ'li 'JI‘I!;)U“E N'.lll'll'l-'.

IE-

o vy
24T

Chloride Concentration Map
District: Sunamganj
Upazila: Dakshin Sunamganj

D

1
25 TN

I
24510°N

i £
21 —3
| Legend 5
% of Chloride Contamination
Shallow Aquifer Deep Aquifer
(<=150m) (> 150m)
[ Iwo —] wm
| B St
| ] >20%-<=40% [ =20%-<=d0%
‘ L mage<=60% [] 40%- <o o0%
BE ] >o0te-<=s0% [ >60%-<=s0% 0 3 6 9 12
| W oo <-toote B > no%-<-to0n. -;:—::_Kilometerﬂ
UI"?})ﬁ'E Ul'ZleE L1 !ll“'l,

A- 15 of 55



$102 ‘uondadad s ajdoad Lo PISEY PAALIAP UOHRUILITIUOD SEII0|YS P

nEgonN

am /N a/N am aMm a/N a/N a/m a/N a/N a/N [] oz ey 9t 14 |eiey _
am a/N a/N o/ a/m a/N a/N a/N a/N a/N a/N 0 0 69L st LA furiny §
am a/N a/N am a/N /N a/nN a/N a/N a/N a/N 0 0 144 91 :14 |eppeder i
am a/N a/N a/N a/N a/m a/N a/N a/N a/N a/N 0 96 192 5ST 81 sedeuyey 9
an a/N a/n am am a/n a/N a/ a/N a/N a/N 0 bad a/N 55T S81 jeduries L3N] fueBweung | S
a/n a/N a/N a/N a/N a/N Q/N a/N a/N an a/N 0 62T LET sel st ey sy v
aN a/N a/N am a/N a/N Q/N a/n a/N a/N a/N oot SSE6 0 st SHl seFeueley £
a/n a/n a/N an am am aN a/n a/N am a/N oot 1E26 0 St st eied niryg £ 4
a/N am a/n a/N am a/N a/N a/n a/N a/N alN oot 11473 Lo vi 14 indwuey I
¥ 1) T ] wg wie L LY wig LvL) ala Mmis LIt ] Ml wis Mla nis ¢ '
r 4
1 1] . [ L " s

piesay popsaryy megryy Ly

AR L PATEA ST LLNRALLE

maply nag e 100

Lswpesy wetpangyeL 1 0]

Yooy S {evat JwicYn
A Sensls B 2uny BnGISHLMY (L A Wi ...Mﬂé .,n.i...__ o H..._a;h “..._ﬁan! DLIYN B e 'Lt
supp e peag LA g uged aagvan jo pdag $Beaney il (eddgoat<) tmidds <) posaaie 8 83 Cpddag < | N3 PTITR IS arad gy w wepay # seja aurdy B "
dmng wreg gne gra Gang) dag e L0 Ly it =) Jo %) wmng Jesqul snwy Pane]
fgenun) genting tE waapgan 3 LRI BRI Ty wepEEpETINES Ty

dusng wiag gin gessqag deag sl to

dung g w e PameAL dang 1 i M0

Coral eaw) e WIANRL MAGTTY WL I

disag g ey YHW TARIRL SAEFTL T WL

P L i |

[ugdmeung eioQq

Adojounpay, Ljddng 1ajupA asia uojun Surddew Joy ajqe ],

A- 16 of 55



vIt1etE 91 2007k 91“1.’;‘30‘2
1 1

HAIIFR

HSTON

10N

24°4030°N

238N

Technological Option Map
District: Sunamganj
£ Upazilla: Derai
Deral Paurashava
g_
i
5
Legend
Lowest Water Level (ft)  water Point Options
Shallow Aquifer ] ND 9 ART
(<= 150 m) O DTW-6 ISTW-6
[ I~ () DTW.Tara  (DSTW-Tara
B <250 £ pw CIrsF
EE__ B > 25 <= 350 [ SST/VSST O RWHS
i, | 2350 Technological Priority
Deej Aquifer mm-lz
¢ 151 m) 3rd Priarity - 3
C D 4th Prionty - 4
[:‘_' <o 25 M1
E =25.<=35101 0 15 3 6 9 12
= >3 - ee—————— s [<ilometers
TE 'll"l-:']O"E 9|'-::m'|=. a :&I' Wl

A- 17 of 55




Arsenic Contamination Map - 1
District: Sunamganj
Upazilla: Derai

, Derai Sarmangal

Legend
% of Arsenic Contaminated Water Points
(As per BAMWSP*)
-
Bl -2
[ 20 - =0
__“ - P
B - o - < s
| R JO 0 1,75 35 7 14
S HAMWSP - Bangladesh Ansenic Mitigation Water Supply Project, 2003 T e mw e ~ooesesm Kilometers )

A- 18 of 55



LY

.

ﬂ'ﬂl‘lt‘l’!‘.

a1 "!]0' wE

9125 UrE
L

Arsenic Contamination Map - 2
District: Sunamganj
Upazila: Derai

) Derai Paurashava

0 175 35

7

10.5
O SR aessssss [<ilometers

14

1
WISN

]
HUSTICN

251N

|
460N

AN

=
£ -
L
g
ol
bl
£
=
=
g
=
Legend
% of Arsenic Contaminated Water Points
(As per NWMP¥)
Shallow Aquifer Deep Aquiler
e (<= 150m) (>150m)
el —wo 1w
F D < 20% <=20%
T > 20m - <0 >0 <=0
] 0% - <00% 3 rdre-wmo
L 60t 0% 1) - 6025 - == s0ee
Al st <1007 ] » 50t - <= 100%
*NWAMP = Nationwide Water Public Point Mapping, 2006 - 2012

]
DI IE

I
Q1" 200°E

A- 19 of 55

1
2SUrE



HISTON

°S1I'MEN

40N

47400°N

~

4 350N

9130k 91°200°E 91°2830°K
1 1 1
Chloride Concentration Map
District: Sunamganj
Upazila: Derai
N
w®n
s
NS S
'2 ™~ —’\,—-‘."\\ ‘Ir“‘— -"“'-,_.-"f ’1
{ N
B
FRY Bhati Para )
ey iy i \ A
i T i R e S VS
5 L p S i i e -
=) [..\- N \_r] N } st i 0 o
) A / “‘Mﬁf"f‘\_/'i:‘?‘ ==
. Rafinagar AR S ( 20
ot Y,
/,: v Rajanagar { _)5 t\\‘_‘
- ; Karimpur (
- A e ’u 3 /
TN | S I~ ;‘hﬁa‘ 5 by
B=)I ] ‘ & \.\‘.r:_J' L P N : Jagaddal \
SR Derai Paurashava}r" C ; —
=z “~——, Deral Sarmangal L — o i D o
ChamarChar __ / ~__ (7 0 e DY
~ N o 5 L il | AP
N\ Ly ) 5N g A
il = b S/ N 7 L ¢ L
o ) 7 — \\U 43 D
N / vl == T ) QS
2 | S aral
o (7 3N ! ~
f / 1
.._.f'_\\ [/ ~
o
1\ oy = Kulan] <
<
L~
‘L)
L
Legend
% of Chloride Contamination
Shallow Aquiler Deep Aquifer
(<= 150m) (> 150m)
[_In~o (] no

. - 2

B - 2o edone [ >20% - < a0
» Q0% - < G0 [:} > 400 - o G
o R 1 S SR 0 175 35
B - s <=t JEER) >90%- <= foore - —
T | I
915 1430°F 91°200°E

A- 20 of 55

10.5 14
——— mmssssssem [<ilometers

]
QIU28W0°E

2ETON

251N

20N

247°4000°N

2N




eieg oN = g/N

FI0Z ‘vondadiad 53idoad uo paseq PAALIAP LOHPLILEIUOD SPLSIYD puUt LDJ| aN g
3 duy a/m 0Ls ain 0 0 1 § o oot 89°0E or 1£4 andelesneyyng uiyieg ot
- ¥ 1uv am 095 ain 1] 0 0 5 (] on Ly oz 17 indeley neyyng Jeun 6
= c luv an 05s am 0 0 0 1 0 oot ETvE 61 oz aaskor ]
¥ . 1Hy am 08s a/N ] 0 0 0 0 oot ey (14 1 rpunyysiuog uiysyeg L
$ ¥ vy an 09r a/N 0 0 o 0 a/m a/N oLy 6T 0z epunyiysdueg sean 9
J ]
s . v a/n 019 am 0 0 0 1 0 oot 143 ot 4 sedeueAypey s
- Luv a/n 595 am '] 0 0 0 0 oot EO'Fy 3 61 Iuepirweyd ¥
1uv a/m oas am 0 0 0 0 05 oot 1659 (14 144 yseioqias £
Luv a/n 0oL am 0 0 1] 0 o 1916 (31 44 4 nenyed (4
- Luv a/n oL aln o [} 0 ] oz oot 1w L4 0z eysedewseyg T
t 4 1 il Wi | Mt MLE ML als Mmia MLy M1E M Mig i = g 3
1t Wl ] ¥ L [ 5
Wom g | s bgg magreq{ S10)
Mtags | pepetigy negray TLVLALLNG]
g iy wa { Ggvaasy 1 A%
Ermpee) smiomipe] 1 231
Cloprugar ] prsaney Jyeoary' T LY e
3 Bl TN
ey g Jupgmasivpl sart oo AN AL ARG __._n..ﬁ i 5.._.8" "M-.. PO, | v o s Wties
S Pt ] gy 2300 4 0 g 33manny 4] (edding [ <) u.lh._.. 2 v.E..u,.-.: ) by | AL Priewesron)  eat ot op e s woyeg) vy mang | 18
s i ] g e (o) Seugy ne 2w wapgead 1 el 04 g ...t.r._l-.__...u Ty JOoR) WS | Je el ST, s
Ligs By s sdingg 1 ) e e 5y

s g v ] e peaqu p duag rem et
deen g 5 e g emagn ] deag] 9o WL
] 2w o b, moqregd Tese ] LS
Ay gl TR, magt e MLLE

SRR TR I P |

lugguieung *eysedweieygg

ABojounyaay, Ajddng 13jep asias uopun Surddeus 105 a1qe ],

A- 21 of 35



W ENWE

Ik
1

2910307

ISWON

28 TI0°N

MSTOON
1

2481 0CN

Technological Option Map
District: Sunamganj
Upazilla: Dharampasha

Legend
Lowest Water Level (Tt)  water Point Options
Shallow Aquifer FinD @ ART
t‘:- !Sﬂm) DTW-6 (ISTW-6
—IND CIDTW-Tara (3 STW Tara
P <250 2 pw U1 psF
B >25- <= 3500 17 SSTIVSST T RWHS
[55] »350 Technological Priority
Deep Aquifer I8t Prionity - |
> 150m) d Peoriy -3
[ Inp Ath Pronity -4
[T0 <=25n
o P AREEIN 0 15 3 9 12
7] =350 [ s [<ilometers
T T
W'.(lnrt. 213 W E 91°90°E

A- 22 of 65

[}
24T

T
240ATON

|
4TI




Arsenic Contamination Map - 1
District: Sunamganj
Upazilla: Dharampasha

G
s
b
=== )
Nt 1‘
r Sukhair Rajapur |
. )

Legend
v, of Arsenic Contaminated Water Points
(As per BAMWSP*)

[T <= 20%
[T =200 <=0
‘__‘. = 40% - <= 60%%
m = 6075 - <= B0%
B> It R T s i) 7 10.5 14
JAMWSP - Bangladesh Arscnic Mitigation Water Supply Project, 2003 [ e ee— FNIGEIG

—

A- 23 of 55




Q0SSR
1

vl'li_ltﬂ-: 91 90"E:

I!i'lll‘D’N

I-I'S"m’N

WSIWN

Arsenic Contamination Map - 2
District: Sunamganj
Upazila: Dharan{lpasha

1
SN

1
231N

ol e ‘ N
R e ; w@n
Uttar Bangshikunda S
900072 2:95%6%;
& 1" CRO K 0
Legend
% of Arsenic Contaminated Water Points
(As per NWMP*)
Shallow Aquifer Deep Aquiler
(<= 150m) {=150m)
[Ixo [N
. 2o | B
B 2 - <0 37 2me-=mae
[ a0 [3-ave-cur X
) ~ 6oms =0 [T = o - v wis T - o
[ o 5om - <=t00% (3] > w6 < 100% - —emsssmmes [ilometlers

ENWMP ~ Nationwade Water Public Poit Mapping, 2006 - 2012

i
W SRIrE

[} 1
II0E 91'FUrE

A- 24 of 55



1TrE
1

W’SIS'I?E 91 '.I;!Il"li

”‘ll;w’k

2}‘2;!0'!1

!-l":’ﬂ'ﬂ

24 II’W‘N

Chloride Concentration Map

I
PLUERTIR

|
24S5100°N

District: Sunamganj
Upazila: Dharampasha
N
&P
S
Legend
% of Chloride Contamination
Shallow Aquifer Deep Aquifer
(<= 150m) (> 150m)
| ND [ ] N
. <20 == 20%
L] s a0 < 0% [ »20%- <=40%
Ll > 40t~ <= 60% [ »40%-<=60%
_evi-<=soti [ >60%- <= s0%
i otom: B - o o 0 175 35 7 10.5 L
i ws‘m-s 91‘3!30'1-: "I‘}VE

A- 25 of 55



EIEQ ON = O/N

#1107 “uondadad 5 2d0ad UD PaTE] PAALIAP UOIIEUILEILGD JPUSILD PUr LOJ| NeNE
v SHIAY 454 9-MIS arn am o 0 o1 ot oot oot st 61 at uordiapury 6
SHMY 454 ma 9-MIS am afN /N 0 0 ot ot Le 0 190t 18 L vordieuue L}
SHMY 5d 9- NS ma or a/n 0 0 am ot a/m a/N 05T a/N 8t indiwysye) L
SHIMH 454 9-MIS ma 14 am ooz o 0 H 1 st 0 1z’ am 91 JpreqeiEmog uyIeQ 9
SHMY 454 9 MIS ma SE o/n 0 0 a/N 5 a/ a/N a/N am on ang Bupien Jeieqeiemeq jurdweuns | §
SHAMY 154 9-MUS ma SE am [] o am s a a/n am am fa Bung v
SHMY 154 9 MIS ma 3 am ] o a/N s aln aln am am vl Jsereg ejdnog 3
SHMY 15d 97 MIS Mo $14 am (] o am § am a/N am £1 vl Jereq ejdueg z
]
SHMY 454 9-Mi0 9-MUS am am 0 0 ot ot oy 0 £¥91 i st ejeyng X
L . 14 ] wy wia wnis wing nis wi wis nig "is nis win wis
r - T 1
1" ot [ 1 ‘ v s
pemaga | papsargy wegryy Liey)
ihmaga ] ppmasy meEy LA WLWY
maady mof § Aty | L)
gy espraigay |4
Sequmged | pras=y muny ¢ LNV fupsr duniy
ey [ERPTRSpR—p——e T : nt (E1seat Bspisp pogsaisy | b ;
i g wemgamn g | TEYE g
sy perypang padl g pmed aney e udag sSnany o) (mddina<) d tdag Wl paespmepmey | read aqy v megay s wayzy waed g ~
dseng wer | qupm pem (Bh 320 LAY "D hﬂ-ﬂ“_ -!-Ihcﬂq_.-ﬁiu.at- 29 %) v 19 3RRL dagmp s nary
pphmBuge) momBeg) el - ESITTPETITAL Y
dang wing e phasgey disg Sergenlg
Sarng g ey, Qe Pensga dasg (v ouln
dharng pat | Gape TEman | mepToy BAVLCRAN
damgy ey Gihe Trasia ] somry L Al
ST S

ugdeung ‘luzequiesno(g

Ldojouday, Ajddng t9pe Ay asia uojun duydde o) o1qe ],

A- 26 of 55



YH;}ﬂ'ﬁ

>
s
- L

HIWR

E:I:!IN'FH

HRAWR

Ul’ilt'll'&'

91736 30°E
1

91°420°F
!

Eiil‘ﬂ'h

Technological Option Map
District: Sunamganj
Upazilla: Dowarabazar

|
2850°N

830N

H'STUN

W SITWN

A- 27 of 55

Legend
Lowest Water Level (ft)  water Point Options
Shallow Aquifer I ND ART
(<= 150 m) B o e an\'-t
[Iso D DTW -Tara 02 STW-Tana
25 -0 A pw ClrsF
[0 > 35 <=380 [] SST/VSST ) RWHS
[T =3sn Technological Priority
Deep Aquifer 1st Priority '.l_}
> 150 m) ndprionty 3
C ND 4ih Prionity - 4
L] | =250
el D 0 1.2525 5 7.5 10 i
7 380 T ee————— s [<ilometlers
! T
(TR IR 91 6I0E \ll'-ll:ﬂ'l



Arsenic Contamination Map - 1
District: Sunamganj
Upazilla: Dowarabazar

\

Bougla Bazar | ) —
. Bangla Bazar ' S N
(=3 /

{

™t I Narsing Pur }

Legend
% of Arsenic Contaminated Water Points
(As per BAMWSP*)

ND

u > 0t =< B0
] > s - o 0 15 9 12
-:-:3_—. — S

SHAMWSE = Bangladash Anenic Mutigation Water Supply Project, 2003

A- 28 of 55




A- 29 of 55

')l'!ll'ﬂ'E a9 ‘lb.'lﬂ“ﬁ a1 '-li."’ﬂ‘l".
Arsenic Contamination Map - 2
District: Sunamganj
ki Upazila: Dowarabazar | £
]l < Z
e
s
s ,..ﬂ/':l ,_.--’/
3 Y= / -E
s TR 2 a
3
Narsing Pur
4
E
a
£- L
% | Legend 4
% of Arsenic Contaminated Water Points
(As per NWMP*)
Shallow Aquifer Deep Aquifer
(<= 150m) (>150m)
e [Ino
B <20 g w=20%
t} =20 -l = 20 - <= 40%
L] »dom- <-60% [ ~40me- o0
[ ] > 60t - <=80% D) > 60t - = w0
1 >som.<etoons X1 >80%.omj00% 0 1.25 25 5 7.5 0
© WMP - Nationwide Water Public Point Mapping, 2006 - 2012 Kilometers
" '311'0'!& aj ‘Jbl'iil'l:' o -Ig L §



Ql'lll'ﬂ'li a1 “.H;'SD"E

s

57 )I'.W'N

25130°N

Chloride Concentration Map
District: Sunamganj
Upazila: Dowarabazar

Legend
% of Chloride Contamination
Shallow Aquifer Deep Aquifer

(== 150m) (> 150m)
o m=r
. -2 < 20%

) - 2e-<=a0 [ »20%-<md0%
T e - <= 60% ] =d0% <=0
e (I ot e 0 15 3 6
oo B -0t 1om,

i I
HATE 917I°I0E

A-30 of 55

1
P -




fieg oy = /N

¥10Z ‘'vonndaniad 5,2idoad U0 PIsTq PIALIAP UOTICUIWIEINOI JPUOID PUl UoJ| NieN o
1wy 4 | omus | o-maa [ om | o3 | om 0 0 5 oF 0 0 am 61 &t uoedjey 3
1uv SHANY 45d 9-M10 a/N o a/N 0 0 4 (3 0 v L o/ oz 61 IpuTyIEysY 4
SHAY ¢ | 9-mus | o-muo | amw | oz | om 0 0 s or 0 o aim oz 6t fueduey » i
SHAW 454 9-MIs | 9-ml0 a/N ot a/N 0 0 5 or 0 0 a/N it or ing paks X $ =
indyieuueder § (@]
SHMH 54 9-MIS 9-Mmi0 a/N 0E9 a/N 1] ] ot or 1] 0 am 1z or indipjeH v Jﬂﬂun
SHMY 454 9-MIS 9-Mi0 a/N (4] an 0 1] ot 05 0 BES a/m or 61 andiny s A"h
1wy 154 9-mis | s-mua | amw 089 am 0 0 S 0 0 ] /N o0z 61 teied E
SHMY isd | omuo | om | oor | am 0 o 5 06 0 961 ain oz 6t eeqex E
¥ 1 H 1 wa wig nis Wi Wiy wid wis g s 1] mg wis % r T
r
1 L] & 1 L L H
Iaige] prpeaiys migery Ly
WAedqu] PPy magvRs INGV LG
NI L] LRy L)
Cspesy mopenigeg £ o)
Coqweia puovesry spsaay 1 LUy, ]
iy ; ey | (T ISAIVE
iy Ty SR B ey (w2 Tiraa e .._:."__mfh o _23.."”." ”.Huv._.é i P b w'List =
sEmppes el il yuped tyepy jo qidig afeaany o) (uddgggi<) (midg A.. Efn._-.r”ﬂahw_“ ) ML piveEERay | sakag ey ey e wapen wpgred)) g 15
Gmn g wang e e Pepg Bag Tt g a1 s | e wmg | jesameg anea sswery
(pradeny) puatay 1y gk e RoIrRprT Ay vy
g wae) i ansga deag cmigen g
B 9w, s s daeg { v t0
durng esv) prefgpiasga] megery eal-pLLy|
damng g ex e TrRIgL moTYS o WA
B i A

lueswreung ‘andyjeuuese f

A3ojouyda, Ajddng 1a)eA) asim uotun Surddew 1o Jjqe],



HINE 91736 I0°E
| =1

Technological Option Map
District: Sunamganj
Upazilla: Jagannathpur

MS1IICN

WUN

240NN

MsN

Jagannathpur Paurashava

Legend
Lowest Water Level (ft)  wWater Point Options
Sr:l:;: Aquiler ] & ART
( m) (JDTW-6 () STW-6
ND I DIW-Tara Lo STW-Tara
[ e Zpw .. PSF
[ -25-<~35n [ SSTIVSST O RWHS
~38 Technological Priorlty
Deep Aquifer i y=!
2nd Prionity - 2
(> 150 m) 1 .I‘mmr?- 3 E
N'D 4th Prionity - 4 B
e 7
il 5h
i 0 1.25 25 7.5 10
—r e ilometers
. £
91 31E

A-32 of 55

i
24810N

24°46T°N




Arsenic Contamination Map - 1
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Chloride Concentration Map
District: Sunamganj
Upazila: Tahirpur

Dakshlix Bagat! :

9/ of Chloride Contamination

Shallow Aquifer
(<= 150m)

o
-2
- = 20T« e

= 407 - < 60

e

[ - 60t - < N0
B - s <= 100%

Deep Aquifer
(> 150m)
L

[ =~ 200 -<=d0%

26 c= W g a8 B 6 12
cdis g T ——— Wes—|lometers

“‘—“‘j 3

9

|
2SIXICN

s )
—~—t

i
248N

1
91°330°E

I
IR

A- 55 of 55

]
9 I4WE



™ i SN A %
Gz, AMgen %

Department «i & alic i agineering




