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ABOUT

h

A study on faecal sludge management is being carried out in 65
municipalities across Nepal as part of the Municipalities Network Advocacy
on Sanitation in South Asia phase Il (MuNASS-Il) program. Specifically, the
research has been conducted in eight municipalities within the
Sudurpaschim  Province. These municipalities include Dhanagadi
Sub-metropolitan City, Jayaprithvi, Mahakali, Bedkot, Patan, Dipayal Silgadhi,
Mangalsen, and Badimalika municipality.

OBIJECTIVE
OF THE STUDY

The objective of this study is to evaluate the sanitation conditions,
specifically focusing on the faecal sludge management (FSM), and to develop
Shit Flow Diagrams (SFD) for 65 municipalities in Nepal.

4

METHODOLOGY
OF THE STUDY

h

A random questionnaire survey was conducted at households using KOBO
mobile application following proportionate stratified random sampling. The
number of households to be sampled was determined by using Cochran
sample size formula. Local enumerators selected by respective municipalities
were mobilized for the survey. The enumerators were deployed after two
days intensive training on conducting surveys and collecting data from
questionnaire set. The data and information were then organized and
analysed computing frequency distributions, means and cross tabulations.

PROVINCE
PROFILE

Sudurpaschim Province shares borders with China at the north, Karnali
Province and Lumbini Province to the east, and India to the west and south.

MAP LOCATING STUDIED MUNICIPALITIES IN
SUDURPASCHIM PROVINCE
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MAHAKALI
MUNICIPALITY

Municipal Sanitation Synopsis, Study Year -2023

DEMOGRAPHICS

Area : 135.11 km?

POPULATION : 24,081
Male : 11,457
Female : 12,624

Source: Census 2021

Household : 5,982

Wards : 9

CITY PROFILE

Mahakali Municipality, located in the scenic Darchula District of Sudurpaschim Province. It is located at an

elevation of 900 m to 3,100 m above mean sea level and positioned at 29.36° N to 29.45° N latitude and 80.24°
E to 80.31° E longitude.

‘Types of sanitation technologies at household in Mahakali Municipality

Legend
@ Offsite Sanitation
@ Mo Toilet
Types of Containment
H  Fully Lined Tank

Lined tank with impermeable
walls and open bottom
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Jdbetal
(User Interface)

USER INTERFACE FACILITY

In Mahakali Municipality, 97% of the households have access
to improved sanitation facility and remaining households use
shared toilet and defecate at open spaces.

The municipality does not have sewer network, although
about 0.27% of households practice unauthorized discharge of
effluents from their toilets into water bodies.

CONTAINMENT

The study shows that almost all the containments are unlined
holding tanks and are technically considered as unsafe due
to potential groundwater contamination. Notably there exist
no septic tanks and other types of safe containments such as
biogas digester or twin pit.

EMPTYING AND TRANSPORTATION

The survey reveals that the municipality practices on-demand
practices and only 1% of the households have found to be
emptied their containment. Which is considerably low.

Manual scavengingis the only practice found in the municipality.

The municipality has a desludging vehicle of tank capacity 6000
liters, however, it has not been used due to inaccessibility of
vehicle in the narrow streets of the city. This suggests having
proper study on required size of vehicle according to the
existing width of street in the city.

USRI
(Containment)

Rear3al T gdiell

(Emptying & Transportation)

Access to basic improved sanitation facility

I 0.53%
. 1.33%
0.53%

eYes eCommunity/Shared Toilet *Neighbor's Toilet *Open Defecation

Types of containment in households

62.20%
36.46%
1.07% 0.27%
Fully lined lined tank with Single pit Unlined pit
tank impermeable walls
and open bottom
Emptying Frequency
40% 40%
20%

11

Every 6 to 10 years More than 10 years

Every 3 to 5 years

Emptying Mechanism

100% 100%
- - - -
0% 0%
Lined tank with impermeable Unlined Pit
walls and open bottom
Il Manual M Mechanical
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(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated volume of FS generation in the municipality: 3180 m? per year which is 8.71 m? per day
Since there exist no mechanical desludging service, manual desludging is only the option.

Total emptied volume of FS in the municipality by manual desludging: 72 m3per year which is 0.19 m? per day.

Summary on faecal sludge produced, emptied, and transported in Mahakali Municipality (m3).

FS Generated Emptied Manually
3,180 72 72
FS Generated and emptied
2000 1,804 M FS Generated
1800 FS Emptied
ﬁgg 1,376 In the figure, the emptied volume of FS
8 1200 in the unimproved pit is higher than lined
glooo tank though there is higher chances of
© 800 infiltration from unimproved pit. The
600 reason behind it is the size of lined tank is
400 considerably bigger than unimproved pit.
200
6 66
0
Lined tank with impermeable Unimproved pit

walls & open bottom

Disposal Practice

60%

SAFE DISPOSAL OR REUSE

Since, no treatment plant exists in the municipality, there is
high risk of unsafe disposal of emptied FS. However, the study
finds out that disposal of FS on farmlands dig and dump, and

20% 20%
composting as common practices. Yet few household from
the Mahakali bazar area still directly discharge the FS into
mahakali river which increases high risk.
Composting Dig & Dump Farm Land

Municipal Sanitation Synopsis of Sudurpaschim Province, Nepal -2023 “



SHIT FLOW DIAGRAM (SFD)

The diagram suggests that 57% of faecal sludge is safely contained which is reduced to 56% after emptying
(i.e. 1%) of FS. This clearly indicates that the risk of unsafe disposal of FS will increase in future as the FS
emptying increases in absence of proper arrangement of safe disposal of FS.

Mahakali Municipality, Sudurpaschim, Nepal Date prepared: 30 Nov 2022

Versian: Draft :
SFD Level: 2 - Intermediate SFD Prepared by: ENPHO

Containment Emptying Transport Treatment
56% FS
omptisd
Onasite sanitation
T o
56%
44%

Local araa MNedghbourhood

WW: Wastewater, FS: Faecal sludge, SN: Supernatant - Safely managed - Unsafely managed

The Iritiatve: of & repor on e city condex) the analysis cairied oot and data sources used & produce this graphic,
Fuil dstails on kow to creata an SFD Repon are available al sfd susana ong

RECOMMENDATIONS

e Establish proper arrangement for safe disposal of faecal sludge.

e QOperationalize and improve the existing mechanical desludging service to serve the households in the

narrow streets of city.

¢ Implement containment improvements by upgrading particularly the existing unlined pits to proper septic
tanks, Biogas digester, Twin pits and dry Ecosan according to the feasibility in the local context

¢ Formulate and enforce comprehensive sanitation policies and regulations to ensure the safer sanitation
practices in the municipality.

Municipal Sanitation Synopsis of Sudurpaschim Province, Nepal -2023



BADIMALIKA
MUNICIPALITY

Municipal Sanitation Synopsis, Study Year -2022

Area : 276 km?

POPULATION :18,414
Male 19,249
Female : 9,165

Source: Census 2021

Household : 4,046

@ Wards : 9
CITY PROFILE

Badimalika Municipality lies in Bajura district of Sudurpaschim Province in Nepal. Martadi, the district
headquarters of Bajura district, also falls into ward 8 and 9 of the municipality and is the major urban centre
of this region.

Types of Sanitation technologies at household level in Badimalika Municipality

i

Legend
Types of containment
@® Offsite A Lined Tank with Impermeable wall and open bottom
B Fully kned tank @ Singlepit ¥ Unlnedpit @ TwinPits |
Badimalixa ward boundary ® NoToilet | * J © OBEnStres M En [8R4] coniribtars, CC-BY-SA
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(User Interface) (Containment) (Emptying & Transportation)

Access to Basic Improved Sanitation Facility

USER INTERFACE FACILITY

Though the Badimalika Municipality declared as open
defecation-free, 1.15% of households still practice open

1.15%

defecation or use their neighbour’s toilet. Additionally, about B No
1% of households discharge their toilet effluent into open H Yes
drain and nearby water bodies.
Types of Containment
100%

90%

80%
CONTAINMENT 0%

60%
In the municipality, 99% of HHs rely on 50%
onsite sanitation system and 95.5% HHs have 0 42.5%
various types of containment which allows 40%
infiltration of leachate into ground. 30% 26.8% 26.3%

20%

10%  419%

0% - 0.3%

Fully lined lined tank with ~ Twin pits  Single pit Unlined pit
tank  impermeable walls
and open bottom

EMPTYING AND TRANSPORTATION _ Emptying

As common practice containments are emptied once it gets 78.00% 22.00%
filled and only 22% of HHs have emptied their containments
as per the study which means remaining are not yet filled up.

Since there is no mechanical desludging service in and
neighbouring municipalities, people have only option to
empty their containment manually. Out of the 22% of HHs 96%
emptied their containment manually and buried into barred
land. Few of them empty openly, commonly in the drain out
into surface drain during rainy day causing environment
pollution and adverse impact on public health.

B No M Yes
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(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated volume of FS generation in the Municipality: 5471 m? per year or 14.98 m3 per day

Total emptied volume of FS in the city: 1329 m3 per year or 3.64 m? per day.

Summary on faecal sludge produced, emptied, and transported in Badimalika Municipality (m3).

FS Generated Manually 1,286

Emptied
1,329

5471

Open Emptying 43

FS Generated and emptied

2500
M FS Generated
2000 1,995 1,875 M FS Emptied
©
¢ 1500
=
> 1000
€
500
Fully lined lined tank with Single pit Unlined pit
tank impermeable walls

and open bottom

SAFE DISPOSAL OR REUSE

Badimalika Municipality lacks a faecal sludge treatment plant. Most emptied faecal sludge is applied in
farmlands, buried in pits, or composted. Some households connect toilets to water bodies, and a few have
illegal connections to open drainage.

Disposal Mechanism

38.57%
22.86%
[s)
10% 12.86% 15'71"
composting Dig and dump Direct application Nearby stormwater Water Bodies
to farm drain/sewer
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SHIT FLOW DIAGRAM (SFD)

From the diagram, the safely managed faecal sludge (FS) means safely contained as the emptied FS is disposed
into open environment without any treatment posing pollution and public health risk. It is obvious that the
percentage of safely managed FS decreases as it is emptied from the containment.

Badimalika Municipality, Sudhurpaschim, Nepal Date prepared: 22 Jul 2022
Version: Draft B e
SFD Level: undefined repared by:
Containment Emptying Transport Treatment
4% F3
containgd - ot
emptied
\ 44%
4% 20% 1% 1%
1% F5 not FSnot SN not WW not o
detecation e s . i 56%
treatment  treatment reatmant

Local area Neighbourhood

WW: Wastewater, FS: Faecal sludge, SN: Supernatant _ Safely managed _ Unsafely managed

‘The SFD Promation Iniathe recommends preparation of a repor on e city contind the analysis cammed out and data sowrces usad 1o produce ths graphic.
Ful detalts on how B oraane an SFD Repod are avaliable at sTisusana.ong

RECOMMENDATION

e Ensure proper arrangement for safe desludging, transportation and disposal of faecal sludge by
establishment of mechanical desludging and transportation services, and treatment facilities prior to

dispose.

e Implement containment improvements by upgrading particularly the existing unlined pits to proper
septic tanks, Biogas digester, Twin pits and dry Ecosan according to the feasibility in the local context.

e Formulate and enforce comprehensive sanitation policies and regulations to ensure the safer sanitation
practices in the municipality.

e Decentralized wastewater treatment system: Conduct a detailed study to assess the feasibility of a sewer
sanitation system for densely populated areas, particularly Martadi Bazar.

Municipal Sanitation Synopsis of Sudurpaschim Province, Nepal -2023



BEDKOT
MUNICIPALITY

Municipal Sanitation Synopsis, Study Year -2022 -

e I.'I:-'f_ L ngl'&l !i \ L . ' | | T :|i|]| ‘ :
| | i [ i
| s nrﬁ ﬂ a2 :
DEMOGRAPHICS

Area : 158.5 km?

POPULATION :57,680
Male 127,033
Female : 30,647

Source: Census 2021

Household : 12,595

Wards : 10

CITY PROFILE

Bedkot Municipality, situated in Kanchanpur District within Sudurpaschim Province, Nepal. It is located at
28.570 N latitude, 80.13480 E longitude and elevation ranges from 192 m to 1401m above mean sea level. The
municipality spans the Northern Terai and Siwalik range, offering a diverse and geographically rich environment.

Types of sanitation technologies at household level in Bedkot Municipality

Legend
No Tollet
¢  Offsite Sanitation
Types of Containment
Biogas Digester

Fully Lined Tank
Lined Tank with Impermeable
walls and open bottom

Septic Tank

Single Pit

Twin Pit

Unlined Pit

D Bedkot_ward_boundary

@ @PF¥amp
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(User Interface)

USER INTERFACE FACILITY

In Bedkot Municipality, 96% of HHs have
improved sanitation facilities, while 1% use
shared toilets, and 3% defecate in open spaces.
Despite lacking sewer network in the city, few
HHs (0.56%) discharge their toilet effluent into
water bodies and the open environment.

CONTAINMENT

Interestingly there are 2% HHs having proper
septic tanks and a major portion of community
uses biogas digesters, fully lined tanks and
twin pit. However, significant number of
HHs are using permeable containments that
leach out liquid posing a risk of groundwater

contamination. 6%

Biogas
Digester

EMPTYING AND
TRANSPORTATION

The survey reveals on-demand emptying practices in
the municipality, with 22% of households emptying their
containment regardless of the designed interval. This
suggests issues with containment appropriateness, runoff
water inflow, and groundwater intrusion. Interestingly,
common emptying frequencies are once a year or every
three to five years, with 28.57% of households emptying
their containment in over ten years.

Manual emptying is widely practiced in the municipality,
covering all types of containments. Additionally, 2%
of septic tanks are emptied using the open emptying
method, discharging effluent into open drains during the
rainy season.

The municipality does not have any municipal or private
desludging service. Moreover, private desludging services
in Dhangadhi Sub-Metropolitan City provides the services
in the Bedkot Municipality as well.

Only, 2% of households practice
mechanical desludging.

Still, 96% of households practice
manual desludging.

(Containment) (Emptying & Transportation)

Access to basic improved sanitation facility

I 0 27%

S 50

95.98%
2.95%

M Yes B Community/Shared Toilet M Neighbour's Toilet B Open Defecation

Types of containment in households

46%
28%

13%

Fully lined lined tank with  Septic Tank  Single pit
tank impermeable walls
and open bottom

4%
|

Unlined pit

Twin pits

Emptying Frequency

28.57% 28.57%

I [] l

Every 3 Every 6 to More than
to5years 10years 10 years

16.07%

I 7.14%

Every
year

3.57% >36%

|

More than Twice a
3timesa  year
year

Every 2
years

Emptying Mechanism

Fully lined lined tank with Septic Tank  Single pit Twin pits  Unlined pit
tank impermeable
walls and open
bottom

M Manual EMechanical M Open emptying
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(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated volume of FS generation in the municipality:12444 m3 per year which is 34.09 m? per day
Total volume of FS emptied in the municipality: 2349 m? per year which is 6.43 m? per day.
Total volume of FS emptied in the municipality by mechanical desludging: 43 m? per year which is 0.11 m3 per day.

Total volume of FS emptied in the municipality by manual desludging: 2306 m? per year which is 6.31 m? per day.

Summary on faecal sludge produced, emptied, and transported in Bedkot Municipality (m3).

FS Generated Emptied Manually 2,306
12,444 2,349
s Mechanically 43

FS Generated and Emptied

10000 [~
8,168 M FS Generated
8000 M FS Emptied
6000
4000
200
Septic Tank Fully lined lined tank with Twin pits Single pit
tank impermeable
walls and open
bottom
SAFE DISPOSAL OR REUSE 63.5% Disposal Practice
. (o] —

Currently, there is no FS treatment plant in the municipality. The
private service providers dispose collected FS directly to farmlands
and water bodies.

21.1%
15.4%

Direct application Composting Dig & Dump
to farm

Municipal Sanitation Synopsis of Sudurpaschim Province, Nepal -2023



SHIT FLOW DIAGRAM (SFD)

The diagram indicates 47% of faecal sludge is safely contained which reduced to 35% after emptying (i.e.
12%) of FS. Only 9% of the FS is treated while 2% is discharged into environment without any treatment
causing pollution and public health risks. This clearly indicates that there exist risk of pollution and problem
in public health due to unsafe disposal of faecal sludge and it will be increasing over the time if municipality
does not establish FS treatment facilities with utmost priority.

Bedkot Municipality, Sudurpaschim, Nepal
Version: Draft
SFD Level: 2 - intermediate SFD

Date prepared: 12 Aug 2022
Prepared by: ENPHO

Containment Emptying Transport Treatment
N FS
contained
not emplied
5% FS treated
Cnsin sanitaton
Ogn defecation
0
44%
% 1% ™%
4% 40% FS nat SN not WW nst %
Open FS not delivered delivered deliversd F5 net 560/
safeeation centalned o © o treated o

reatment  treatment treatment

Local area Newghbourhood City

Key: WW: Wastewater, F$: Faecal sludge, SN: Supernatant

B sofely managed I Unsafely managed

Tna 55D Pramotion Intistve secommends papanton of B repor on the oty contel. the sraiyes cammed oul and data sourmes used 10 Croguce TR graphic.
Fuldetats on nowto twate 3n SED Becon are avalatie #t si susene. o

RECOMMENDATION

e Upgrade containment: Convert lined tanks and single pits to proper septic tanks. Promote biogas
digesters in the farming community.

e Regulate desludging services: Formalize and regulate private desludging providers to ensure proper
faecal sludge disposal.

e Formulate sanitation policies: Develop and enforce sanitation policies for the safe management of
sanitation in the municipality.

Municipal Sanitation Synopsis of Sudurpaschim Province, Nepal -2023



MUNICIPALITY

Municipal Sanitation Synopsis, Study Year -2022

£

DEMOGRAPHICS

Area : 219.26 km?

CITY PROFILE

Patan Municipality lies in Baitadi District, Sudurpaschim
Province of Nepal. The municipality was formed on 2™
December 2014. The municipality is divided into 10 wards. The
municipality is extended to 219.26 square kilometres.

POPULATION : 29,230
Male : 13,558
Female : 15,672

Source: Census 2021

Household : 6,442

Wards : 10

Legend
B Fully Lined tank
Lined tank with open bottom
#  Unlined pit

@ Single pit 0 405810 1620 2430 3240
i 7 [ = ee—
Divect pit Kilometers

*
[ Werd_bouncary_Patan_muricipaii
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(User Interface) (Containment) (Emptying & Transportation)

USER INTERFACE FACILITY

In Patan Municipality, 99% of the households have access
to improved sanitation facility. Remaining 1% of households
defecate at nearby forest and temporary pit.

The city does not have sewer network till the date of study.
But there is planning to construct 500m sewer system under
New Town Project by Department of Urban Development and
Building Construction (DUDBC).

Types of containment in households level

CONTAINMENT 63.13%

The study shows almost all the containments are unlined

holding tanks which can be technically considered as 35.01%
unsafe due to high risk of leachate percolation and

potential water source contamination.

1.86%
lined tank with Unlined pit Fully lined
EMPTYING AND impermeable walls tank
TRANSPORTATION and open bottom
The survey indicates that 18% of households in the
municipality have manually emptied their containments Emptying Frequency
at least once, with this practice persisting for over 10 - .
years. Mechanical emptying and transport of faecal 40%
sludge in a proper manner are nonexistent. Consequently, 37%
most households perform self-emptying, while 3%
hire traditional labor, posing health risks due to poor
emptying practices and lack of safety measures. Manual 15%
scavenging, though prohibited globally, is observed in
the municipality, highlighting a critical issue of safety 4%
negligence during evacuation services. Y
Remarkably, the infiltration of surface runoff or ground E;gy Eve%:r_:os E1V8’yye§,§° N{%rset:rasn
water occurs through the lined tank and open bottom
and unlined pit as containments are not sealed.
Emptying Mechanism
60% [~

97% of the households practice

manual emptying as there is no 50% |

desludging vehicle in the municipality. ol

20% M Manual
M Open emptying
3 % of the households have directly 10%
discharged or disposed of the faecal o

sludge into the open environment

during rainy season. impermeable walls
and open bottom

lined tank with Unlined pit
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(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated actual volume of FS generation in the city: 3817 m? per year or 10.45 m? per day
Total volume of FS emptied in the city: 598 m? per year or 1.63 m? per day.
Total volume of FS emptied in the city by manual desludging: 1.46 m? per day.

Summary on feecal Sludge Produced, emptied and transported in Patan Municipality (m3).

FS Generated Manually 533
3,817

— Open Emptying 65

FS Generated and Emptied

3000 2,774
2500
S 2000
>
@ 1500
o
T 1000
500
0
Fully lined Unimproved lined tank with
tank pit impermeable
walls and open
bottom

M Generated M Emptied Volume

Disposal

45% 43%

40% 37%
SAFE DISPOSAL OR REUSE 35% ’

30%
Patan Municipality lacks a faecal sludge treatment ~ 25%
plant; after emptying, most emptied FSis digand  20%

0,
dumped, applied in farmland, composted and 133‘ 13% 79%
discharged in open ground. 5%‘: . °
0% ._
Dig & dump Direct Composting Open Ground
application
to farm
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SHIT FLOW DIAGRAM (SFD)

From the diagram, the safely managed faecal sludge (FS) means safely contained as the emptied FS is disposed
into open environment without any treatment posing pollution and public health risk. It is obvious that the
percentage of safely managed FS decreases as it is emptied from the containment.

Patan Municipality, Sudurpaschim Province, Nepal Date prepared: 22 Aug 2022

Version: Draft
SFD Level: Intermediate SFD Prepared by: ENPHO

Containment Emptying Transport Treatment

[ofifis saniaEon ]
36%
FS
contained
- not
emptied

o P o coamen g 0%
Sandtaton
Opan detecaben |

\ 36%
1% 46% 17 %
Open FS not contained FS not delivered 64%
defecation - not emptied to treatment

WW: Wastewater, FS: Faocal sludge, SN: Supornatant [ Safely managed I Unsafely managed

Tre SFD Promoion INSatye MCommonds preparabon of 3 rpor on B oy contanl Mo analysis camed ool and dola Sources used 10 produc s Qraphc
Fuft detads o how 5 creat 40 SFD Report are avadable of s5 susand o

RECOMMENDATIONS:

e Ensure proper arrangement for safe desludging, transportation and disposal of faecal sludge by
establishment of mechanical desludging and transportation services, and treatment facilities prior to

dispose.

e Implement containment improvements by upgrading particularly the existing unlined pits to proper
septic tanks, Biogas digester, Twin pits and dry Ecosan according to the feasibility in the local context.

e Formulate and enforce comprehensive sanitation policies and regulations to ensure the safer sanitation

practices in the municipality.
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MUNICIPALITY

Municipal Sanitation Synopsis, Study Year -2022

Area : 126.6 km?

POPULATION : 33,968
Male : 15,469
Female : 18,499

Source: Census 2021

CITY PROFILE

Dipayal Silgadhi municipality is the district headquarters of
Doti District in Sudurpashchim Province, in the far west of
Nepal. It lies in the lesser Himalayas on the bank of Seti River
used at household level.

Wards : 9

ki
Household : 8,385

z

Legend

[ ward Map of Dipayal Silgadhi Municipality
Containment

® Single pit ® Twin pit

@ Fully Lined Tank Open defecation
@ Unlined pit =1 Offsite Sanitation
A

Lined tank with impermeable walls and open bottom
0 1 2 4 <] 8
O s Kilometers
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(User Interface) (Containment) (Emptying & Transportation)

USER INTERFACE FACILITY

In the city, 98% of households have improved sanitation,
with 2% using shared toilets or defecating openly. There's
no sewer or treatment plant. It was noticed that 2% of the

Community
shared toilet

Yes: 98% : Open

households directly discharge effluents into open drains and defecation
water bodies.
Types of containment 50%
CONTAINMENT
36%

In the municipality, only 5.50% have safe onsite sanitation
(fully lined tanks), while the majority (50%) use unlined pits.
Unsafe systems include 36% lined tanks with impermeable
walls and open bottoms, along with 7.80% single pits and
0.90% twin pits. 5.5% 7.8%

0.9% .

Twin pits Fully lined Single pit Ii.ned tank with Unlined pit

tank impermeable

EMPTYING AND TRANSPORTATION e

The survey reveals that only 25% of households practice on-

demand emptying, addressing potential sludge overflow and Emptying Frequency

blockages. 32.10%
In rural settings, households frequently opt to cover, or seal
filled containment units rather than regularly emptying them. 25.93%
This approach facilitates the natural decomposition of faecal
sludge, and new pits are excavated for toilet outlets. This
practice is influenced by the availability of land, which tends  17.2g%
to be more abundant in such areas. Containment systems
are typically emptied every 3 to 5 years, varying based on
construction year and containment type. 9.88% 9.88%
Desludging service provided by Dipayal Silgadhi
ging P y Dipay & 247%  2.47%
75% of the emptying are done by Twicea Morethan  Every Every 2 Every3  Every6to More than
Y traditional manual scavanging, due to year 3timesa year years  to5years 10years 10 years
: : year
lack of access to desludging vehicles.
Furthermore, there is a common Emptying Mechanism

practice of applying faecal sludge (FS) as
fertilizer on farms in these rural areas.

Private  desludging vehicles from
Dhangadi handle 25% of the emptying
process through mechanical means.
Notably, since August 2022, the
municipality has also taken the initiative [EEEUIVALECREN lined pit with lined tank with Unlined pit

100% 100%

semiimpermeable  impermeable walls
walls and open bottom  and open bottom

to provide desludging services.

® Manual ®Mechanical
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(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated actual volume of FS generation in the city: 27,157 m3 per year or 74.40 m? per day

Total volume of FS emptied in the city: 7,371 m3 per year or 20.19 m?3 per day.

Summary on faecal sludge produced, emptied, and transported in Dipayal Silgadhi Municipality (m3).

FS Generated

27,157 Manually 7,304

Mechanical 66

FS Generated and Emptied

25000
20,100 ¥ FS Generated
. 20000 M FS Emptied
©
S 15000
o
E 10000
5000
22642 15
Fully lined lined tank with Single pit Unimproved pit

tank impermeable walls
and open bottom

The findings showed that single pit has produced more faecal sludge in compare to holding pits and unlined pit, the
emptied portion is also more in single pit in comparison to other. The probable reason for this could be infiltration
of surface runoff.

Disposal Practice

SAFE DISPOSAL OR REUSE

56.75%
Dipayal Silgadhi doesn't have a proper faecal sludge treatment
facility. Among households manually emptying sludge, 56.75%
apply it on farmlands, 27.03% use the dig and dump method,
and 16.22% practice composting. Some households illicitly 27.03%
connect toilets to open drainage systems. 16.22%

Composting Direct Dig and dump
application
to farm
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SHIT FLOW DIAGRAM (SFD)

The diagram shows 75% of faecal sludge is safely contained which is reduced to 54% after emptying (i.e. 21%)
of FS, considering unemptied sludge as safely contained, while 46% is unsafely managed. Unsafely managed
excreta includes 24% not delivered to treatment and 18% not emptied from unsafe systems. This clearly
indicates that the risk of unsafe disposal of FS will increase in future as the FS emptying increases in absence
of proper arrangement of safe disposal of FS.

Dipayal Silgadhi Municipality, Sudur Paschim, Nepal Date prepared: 28 Nov 2022
Version: Reviewed Prepared by: ENPHO
SFD Level: 2 - Intermediate SFD =
Containment Emptying Transport Treatment
5% F$
contained - not
emiptied
54%
46%

WW: Wastewater, FS: Faecal sludge, SN: Supernatant [ sately managed I unsafely managed
The SFD Promoton latlalive recommands proparabon of  repori on the ciy context fhe analysis carmied oul and dala sources used o produce ihs graghic.
[l dotalis on D Riepar w s ]
RECOMMENDATIONS:

e Implement containment improvements by upgrading particularly the existing unlined pits to proper
septic tanks, Biogas digester, Twin pits and dry Ecosan according to the feasibility in the local context

e Operationalize and improve the existing mechanical desludging service to wide range of the community.

e  Construct a faecal sludge treatment plant to treat faecal sludge collected mainly from core market area
such as Pipla and Dipayal Bazar.

e Formulate and enforce comprehensive sanitation policies and regulations to ensure the safer sanitation

practices in the municipality.
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JAYAPRITHVI

MUNICIPALITY

Municipal Sanitation Synopsis, Study Year -2023

Area : 166.79 km?

$ POPULATION : 21,933
R "i Male : 10,443
! Female : 11,490

CITY PROFILE

Jayaprithvi Municipality is located at the northern part of the
far-western part of the Nepal with total area of 166.79 square
kilometres. The municipality is divided into eleven political
wards. It has a total population of 21,933 (10,443 males and
11,490 females) as per 2021 census.

* Sanitation technologies Installed in household level

Household : 5,002

Source: Census 2021

Wards : 11

Gothicha

MauBhir

Legend

D Ward Boundary

Types of containment
®  Unlined Pit
@  Lined pit with semi-impermeable wall and open bottom
= Fully Lined Tank

0051 2 3 4
OO Kilometers
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(User Interface) (Containment) (Emptying & Transportation)

USER INTERFACE FACILITY Basic Sanitation Coverage

In Jayaprithvi Municipality, 97.92% of households 2.08%
have improved sanitation, while the rest use

shared toilets or defecate in open spaces. There's

no sewer network, and 0.31% discharge effluents ® No
directly into stormwater drainage without
authorization.

Yes

97.92%

Types of containments

CONTAINMENT

In Jayaprithvi Municipality, almost all the
containments are unlined holding tanks and
are technically considered as unsafe due to
potential groundwater contamination. Notably
there exist no septic tanks and other types of safe 0.3% 1.52% 0.61%
containments such as biogas digester or twin pit.

97.56%

lined tank with
impermeable walls
and open bottom

Fully lined tank lined pit with Unlined pit

semiimpermeable
walls and open bottom

EMPTYING AND TRANSPORTATION

The survey shows that only 6.71% of households have emptied their containment systems, all manually. No
mechanical emptying services are available. Thus, 93.29% of households haven't emptied their systems as they
are not yet full.

Emptying Mechanism .
S Emptying status

100%

6.71% ’—W

80% [

60%|
® No
40%
Yes

20% |

0%
Manual Mechanical 93.29%

0%
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(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated actual volume of FS generation in the Municipality: 13,858 m3 per year which is37.96 m3 per day

Total volume of FS emptied in the city: 967 m? per year which is 2.64 m? per day.

Summary on faecal sludge produced, emptied, and transported in Jayaprithvi Municipality (m3)

< Emptied Manually 967
967

N

FS Generated and Emptied

16000
13857.84
14000 FS Generated
M FS Emptied
12000
c 10000
()
>
o 8000
[oX
2 6000
4000
2000 967
0 L I
Unimproved Pit
Disposal of Faecal Sludge
SAFE DISPOSAL OR REUSE 50%
Jayaprithvi Municipality does not have any
form of treatment plant for faecal sludge. 22.73% 22.73%
Half of the HHs that have manually emptied
the containments, are directly applied in 4.55%
farmland while some HHs practice composting. o
Meanwhile, some are dug and dumped, and composting Dig and Direct application Water Bodies
few proportions are directly discharged into dump to farm (River/pond)

water bodies.
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SHIT FLOW DIAGRAM (SFD)

Safely managed faecal sludge (FS) includes 43% that hasn't been emptied. Unsafely managed FS includes
49% not contained and not emptied, 6% emptied but not treated, 1% wastewater not treated, and 2% open
defecation. Lack of a treatment plant raises concerns about future safe disposal as filled pits and tanks will
need transport to a treatment plant.

3:§:’pﬂ;|:a\:, Sudurpaschim, Nepal Date prepared: 29 Nov 2022
n: =
SFD Level: 2 - Intermediate SFD Rrapared by, ENEHO
Containment Emptying Transport Treatment
4T F5
contained - not
emptied
Onsite sanitation
CCven defecalion_|
43%
57%
Local area Neighbourheod
WW: Wastewater, FS: Faecal sludge, SN: Supernatant [ sately managed I unsately managed
IMSFD dniativ ypasation of a report on the city conbext the anatysis carrked out and data sources usad B produce this graphic.

SFO Ropert it 3 §1d rsina teg

RECOMMENDATIONS:

¢ Implement containment improvements by upgrading particularly the existing unlined pits to proper
septic tanks, Biogas digester, Twin pits and dry Ecosan according to the feasibility in the local context.

e Formulate and enforce comprehensive sanitation policies and regulations to ensure the safer sanitation

practices in the municipality.

e Establish proper arrangement for safe disposal of faecal sludge.
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MANGALSEN
MUNICIPALITY

Municipal Sanitation Synopsis, Study Year -2023

Area : 220 km?

POPULATION :26,557 +~ .
i Male :12,082 o oo
Female 114,475

Source: Census 2021

Household : 6,222
CITY PROFILE

Mangalsen municipality, is the headquarter of Achham District in Wards : 14

the Far-western Province of Nepal.

Legend
Type of Containment

@  Fully Lined Tank

_ No toilet

® Single Pit @ Unlined Pit

B4 Offsite Sanitation 10

A Lined tank with impermeable walls and open bottom T —— — ilomelers

0 125 25 5 7.5
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(User Interface) (Containment)

(Emptying & Transportation)

USER INTERFACE FACILITY

In Mangalsen municipality, 95% of households have proper
sanitation, but 5% use neighbors' toilets or open spaces.
There's no sewer system, but 0.67% discharge effluents 228 2157
into open drains.

Neighbours
toilet

Open
defecation

CONTAINMENT

In the municipality, only 1.20% have safe fully lined tanks,
while 93% use unsafe unlined pits. Unsafe containments
may contaminate groundwater.

Types of containment in households

93%
1.20% 1.80% 4%
I — |
Fully lined Single Pit lined tank with Unlined pit
tank impermeable
walls and open
bottom

EMPTYING AND TRANSPORTATION

Within the municipality, merely 41.2% of households have experienced at least one emptying operation since installation.
In rural areas, it is common for households to cover, or seal filled containment units instead of opting for regular emptying.
Unlined pits are typically left abandoned. Meanwhile, fully lined tanks undergo annual emptying, lined tanks are emptied

twice a year, and lined pits are emptied every seven months. The frequency of emptying varies depending on factors such
as the construction year, size, and type of the containment structure.

Onsite sanitation = Average Emptying

There is no any desludging services provided
systems Frequency the municipality currently does not offer any
: ludei : : : £
Fully lined tank Once a year 3 : dgs udglr?g serwc.e.s, ar\(.:I sporadlc -a55|stance rom

G neighboring municipalities is occasionally noted.

Lined tank with
impermeable walls Twice a year
and open bottom

Lined pit with semi-
permeable walls and
open bottom

Once in every seven
months
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(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated actual volume of FS generation in the city: 18,195 m3 per year or 49.84 m? per day

Total volume of FS emptied in the city: 7,384 m? per year or 20.23 m? per day.

Summary on faecal sludge produced, emptied, and transported in Mangalsen Municipality (m?3)

\

FS Generated

Emptied Manually 7,358
18,195 7,384
y Mechanically 26
FS Generated and Emptied FS Generated
M FS Emptied
20000
18000 17,872.92
16000
14000
= 12000
£ 10000
% 8000 7,134
o 6000
€ 4000
2000 418 104 484 122 140 23
0
Fully lined lined tank with Single pit Unimproved pit
tank impermeable walls

and open bottom

The findings showed that unlined pit has produced more faecal sludge in compare to other containment, probable
reason could be infiltration of surface runoff and wide use of unlined pit in the municipality.

Disposal after Manual Emptying

TREATMENT AND DISPOSAL
OR REUSE

Mangalsen lacks a treatment plant for faecal

sludge. Manual emptying is common, with 28.04%

53.27% applied in farmlands, 8.41% dumped into

water bodies, 28.04% using dig and dump, and

10.28% practicing composting. Some households 10.28% 8.41%

illicitly connect toilets to open drainage systems. J .

composting Dig and Direct application Water Bodies
dump to farm

53.27%
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SHIT FLOW DIAGRAM (SFD)

The Shit Flow Diagram (SFD) shows a balanced distribution: 50% in red for unsafe faecal sludge practices,
and 50% in green for safe management. However, the safety of unemptied sludge depends on proper
transportation and treatment after emptying.

Mangalsen, Sudurpaschim, Nepal proparsd: i Dac 2022
e Prepared by: ENPHO
SFD Level: undefined repa by:

Treatment

Containment Emptying Transport

50% F5

Local area Neighbourhood

WW: Wastewater, F5: Faecal sludge, SN: Supernatant - Safely managed - Unsafely managed
The SFDF 5 i & report on the city context the analysls cammied out and cata sources used 1o produce this graphic.
Full detads on how 1o creats an SFD Report are available ot 384, susana.on

RECOMMENDATION

e Implement containment improvements by upgrading particularly the existing unlined pits to proper
septic tanks, Biogas digester, Twin pits and dry Ecosan according to the feasibility in the local
contextConduct detailed study for decentralized treatment in Mangalsen Bazar.

e Formulate and enforce sanitation policies for safe management.
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DHANGADHI
SUB-METROPOLITAN CITY

Municipal Sanitation Synopsis, Study Year - 2022

Area : 271.74 km?

POPULATION : 198,792
Male : 98,184
Female : 100,608

Household : 44,779

Source: Census 2021

Wards : 14
CITY PROFILE

Dhangadhi Sub-Metropolitan City, situated in the southern belt of western Nepal, encompasses 19 wards. The
city serves as a vibrant hub in the region, with each ward contributing to its cultural and demographic diversity.
Known for its strategic location, Dhangadhi plays a significant role in the socio-economic landscape of western
Nepal, providing a dynamic urban environment while maintaining a connection to the rich cultural heritage of
the region.

Types of Sanitation Technologies at Household Level in Dhangadhi Sub-metropolitan City

Legend
[ ward boundaries of Dhangadhi Sub-metropolitan City
Containment

® Biogas digester # Uniined Pit

®  Fully Lined Tank Open Defecation

* Septic Tank ® Twin Pit

® Single pit =1 Offsite Sanitation

A Lined tank with impermeable walls and open beotion
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(User Interface) (Containment) (Emptying & Transpnrtatmn}

_026%

USER INTERFACE FACILITY

Within Dhangadhi Sub-Metropolitan City, 96% of 2.65%
households have access to improved sanitation

facilities. The remaining 3% rely on communal toilets,

and 1% practice open defecation. Notably, even - 1.32%
without a sewer network, 2% of households resort to

unauthorized direct discharge of toilet effluents into @ Yes ® Community/Shared toilet

stormwater drainage @ Neighbour's toilet ® Open Defecation

CONTAINMENT

In the city, a mere 3.7% of households possess proper septic tanks. Notably, the majority use single pits, biogas digesters,
and holding tanks. Among these, biogas digesters stand out as the only safe containment method. Holding tanks and
single pits, sharing similarities, permit
leachate percolation, posing a potential risk of
groundwater contamination. It's noteworthy
that a considerable number of households opt ~ 18%% 22.Ch 20.0%

3.7% 0.8% 0.3%

Types of containment
33.5%

for biogas digesters, designed for managing
organic waste and producing alternative

Biogas Septictank  Fully lined lined tank with ~ Twin pits Single pit Unlined pit
energy. digester tank  impermeable walls
and open bottom

EMPTYING AND Emptying Frequency
TRANSPORTATION 24.5% 24.5%

The survey shows that 48% of households in the city
practice on-demand emptying, frequently households
deviate from the designed containment intervals
often points to challenges within the suitability of
the containment structure Top of Form and potential

More than  Twice a Every Every 2 Every3 Every6to More than

i . A R 3timesa year year years  to5years 10years 10years
water inflow. Manual scavenging persists, particularly year
in emptying single pits, while septic and holding tanks _
are mechanically desludged. A concerning 58% of 2 =l 58% of households still practice manual
households engage in manual emptying, highlighting |'\* (i S /= [/l Bl e e S
safety negligence during emptying services. This W&} are involved in the service and safety

practice contrasts with global prohibitions on manual = measures are rarely used during the

emptying. . process.
Service Provider Private 42% of the households practiced mechanical
No. of service provider 6 4 desludging servic.es. rectangular Genera.lly,
rectangular containments are being emptied
No. of Vehicles 12 which also indicates that service is focused
No. of trips per week per vehicle 15 on urban areas of the sub- metropolitan city.
Average Charge per trip (NRs.) 4000

Emptying Mechanism
Dhangadhi Sub-Metropolitan City has six private —

emptying service providers, operating twelve vehicles
mounted on tractors or trucks. Notably, there is no
77% 81% 84% M Manual

emptying service provided by the city office. The
service providers report a faecal sludge production of
15 trips per week, roughly 7 cubic meters per day.

B Mechanical

23% 19%

Septictank  Fully lined lined tank with ~ Single pit
tank impermeable walls
and open bottom
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(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated actual volume of FS generation in the city: 94,897 m3 per year which is 259.99 m?® per day
Total volume of FS emptied in the city: 31,821 m? per year which is 87.17 m? per day.

Total volume of FS emptied in the city by mechanical desludging: 41.02 m3 per day.

Total volume of FS emptied in the city by manual desludging: 46.15 m?® per day.

Summary on faecal sludge produced, emptied, and transported in Dhangadhi Sub-Metropolitan City (m?3)

Manually 16,848

FS Generated
94,897

Emptied
31,821

Mechanically 14,973

FS Generated and Emptied

45000
I FS Generated
40000 SER2E S Emptied.
35000
5 30000
¢ 25000
g 20000 17,118
en 15000 13,570
€ 10000 Lot
LU 1,633 o
0 —
Septic tank Fully lined lined tank with Twin pits Single pit
tank impermeable walls
and open bottom
TREATMENT

There is proposed treatment plant of 28 m3 per day

SAFE DISPOSAL OR REUSE

Currently, Dhangadhi lacks an FS treatment plant, and
private service providers use trenching technology.
The Regional Urban Development Project (RUDP) is
underway, led by DUDBC, constructing a phased FS
treatment plant with a total capacity of 112 m3.

desludger at Dhangadhi Sub-Metropolitan City.
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SHIT FLOW DIAGRAM (SFD)

The graph shows 54% of safely managed faecal sludge, including unemptied FS assumed to be safely contained
and biogas digester utilization.

Dhangadhi Sub-Metropolitan City, Sudurpashim, Nepal Date prepared: 28 Apr 2022
Version: Draft - 5
SFD Level: 3 Comprehensive SFD Prepared by: ENPH
Containment Emptying Transport Treatment
[t Saatic |

E1%FS
not emptied

L] 3% FS treated

54%

46%

Local area Nelghbourhood

WW: Wastewater, FS: Faecal sludge, SN: Supernatant [ sately managed I unsately managed
The SFD Promaticn Initiative recormmends preparation of a repor on the cly comext the analysis carled out and data sources used io produce this graphic.
Ful celass on how io an SFO Feport at 1

RECOMMENDATIONS:

e Upgrade containment systems (lined tank, single pit) to septic tanks and promote biogas digesters.
e  Formalize and regulate private desludging services for proper faecal sludge disposal.
e Establish an appropriate capacity faecal sludge treatment plant with reuse options.

e Formulate and enforce sanitation policies and standards for safer management.
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ABOUT THE PROJECT:

Municipalities Network Advocacy on Sanitation in South Asia phase Il (MuNASS-II)
Executing Agency :  United Cities and Local Governments Asia Pacific (UCLG ASPAC)
Implementing Agency : Municipal Association of Nepal (MuAN)

Technical Partner :  Environment and Public Health Organization (ENPHO)
Funded By :  Bill & Melinda Gates Foundation (BMGF)
Program Duration :  November 2021 - June 2024

In 2017, phase | of “MuNASS program” was implemented to support the roll-out of the Institutional and
Regulatory Framework (IRF) for Faecal Sludge Management in Nepal. After implementation of Phase | of the
MuNASS program, a need to scale up the program was recognized. In this prospective Phase Il of MuNASS program
was launched to support meet SDG target 6.2. The project was initiated with the objectives to determine the
sanitation status of 65 municipalities and to generate national and provincial level SFD, to enhance knowledge
and skill of municipal staffs on operation of FSTP and to enhance capacity of elected officials regarding the need
for FSM.

GOAL

The goal of MUNASS Phase Il is to develop and demonstrate innovation on safely managed sanitation to achieve
SDG 6.2 and mainstream into regional agenda, paying special attention to the needs of women and girls and
those in vulnerable situations.

OUTCOMES/OBJECTIVES:

e Demonstrate innovation on SDG 6.2 measurement by mobilizing cities in South Asia
e Documentation of the Municipal-led investment for CWIS and FSM in South Asia is available

e  SDG 6.2 are mainstreamed into the regional agenda through advocacy, knowledge exchange and joint activities among
municipalities in the Asia-Pacific region.

Program Locations of MUNASS | and MuNASS Il in Nepal

Legend
I Municipalities of MuNASS II

I Pilot Municipalities of MUNASS |
[___—__] 65 Municipalities for SFD Intervention under MuNASS ||
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I FOR FURTHER INFORMATION I

Municipal Association of Nepal (MuAN) Environment and Public Health Organization (ENPHO)
P.O0.Box: 14286, 530 G.P.0 Box No. : 4102, 110/25 Adarsa Marg-1,

Pandol Marga, Lazimpat, Kathmandu, Nepal Thapagaon, New Baneshwor, Kathmandu, Nepal

Tel: +977-1-4425692, 4420559 Tel: +977-1-5244641, 5244051, 5244992, 5244609

Email: inffo@muannepal.org.np Fax: +977-1-5244376

Website: www.muannepal.org.np E-mail: enpho@enpho.org

Website: www.enpho.org
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