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Orientation program to conduct household survey for the enumerators
appointed by the respective municipalities during SFD survey
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SHIT FLOW DIAGRAM (SFD)

The shit flow diagram (SFD) represents the sanitation status
of the municipalities across the sanitation value chain. FS
generated by 60% of the municipalities’ population is safely
managed (Green). Initially, 72% of the FS is safely contained
but the percentage decreases to 56% when FS generated by
16% of the population is emptied. This implies that 56% of
FS are considered safely managed and remains safe until
emptied. Furthermore, 4% of FS is considered treated,
primarily from biogas digesters and treatment plant of
Gulariya Municipality and Butwal Sanitary. The emptied FS
remains safe depending on the emptying mechanism and
the available treatment options/facilities.

SFD of Lumbini Province, 8 Municipalities, Nepal, Total Population: 582,221

Version: Draft
SFD Level: 2 - Intermediate SFD
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Further, FS generated by 40% of the population is managed
unsafely (Red). This includes 3% of WW not delivered to
treatment plant, and 1% SN not delivered to treatment
plant. Additionally, 19% FS is emptied (12% FS contained
and 7% FS not contained) but not transported for
treatment. Another 15% of FS is neither safely contained
nor emptied which possesses the increased environmental
risks. Furthermore, 2% of the population still practice open
defecation, exacerbating sanitation challenges. These
findings highlight critical gaps that must be addressed to
mitigate environmental contamination and public health

risks associated with inadequate FS management practices.

Date prepared: 4 Oct 2024
Prepared by: ENPHO
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RECOMMENDATIONS

Strengthen enforcement of ODF activities and provide
targeted support to households without toilets to ensure

complete access and eliminate open defecation.

Infrastructure Upgrade:

Retrofit and replace unsafe containment systems with
appropriate techniques and technologies such as septic

tanks, biogas digesters, and twin pits.

Promote Mechanical Desludging:

Advocate for providing suitable mechanical desludging
services within the municipality, along with its formal

registration and proper regulation.

40%
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Regulate Sanitation Service:

Promote regular emptying of containments, ideally at least
once every 3 to 5 years, to prevent overflow and ensure

proper functioning.

SANITATION SYNOPSIS OF
LUMBINI PROVINCE, NEPAL -2024

DEMOGRAPHICS e =
" Maya Devi Temple, Lumbini

HOUSEHOLDS (HHS) : 1,141,902

AREA : 22,288 KM

POPULATION :5,122,078
MALE : 2,454,508
FEMALE 12,667,670

MUNICIPALITIES : 32
SUB-METROPOLITAN : 4

SOURCE: CENSUS, 2021

Formulate and enforce policies and regulations mandating

the use of safe sanitation technologies in new construction

or renovations.

Ensure safe disposal by establishing FS treatment facilities

POPULATION GROWTH
RATE : 1.24%

STUDIED MUNICIPALITIES : 8

and ensuring proper operation and maintenance of the

facilities.
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METHODOLOGY
OF THE STUDY

OBIJECTIVE
OF THE STUDY

PROVINCE
PROFILE

A study on faecal sludge management is being conducted in 65 municipalities of
Nepal as part of the Municipalities Network Advocacy on Sanitation in South
Asia Il (MuNASS Il) program. The study was carried out in eight municipalities
i.e. Buddhabhumi, Gulariya, Resunga, Sandhikharkha, Shivaraj, Sunwal, Tansen,
and Tilotamma of Lumbini Province.

The study aims to assess the sanitation conditions with a focus on the faecal
sludge management (FSM) and develop Shit Flow Diagram (SFD) for these 65
municipalities in Nepal.

The methodology involved conducting a random questionnaire survey using the
KOBO mobile application. Proportionate stratified random sampling was
employed to determine the sample size of the households. Local enumerators
selected by respective municipalities were mobilized for the survey. The
enumerators, trained intensively for two days, were deployed by respective
municipalities to collect survey data. Additionally, the Key Informant Interview
(KI) was done with concerned stakeholders of the municipalities. Analysis
included computing frequency distributions, means and cross tabulations.

Lumbini Province is the thrid largest province of Nepal with an area of 22,288
square km, comprising 15.14% of the total area of the country. It is extended
from 27° 19' 60" to 29° 59' 60" N latitude and 81° 20' 60" to 84° 01' 60" E
longitude. It is bordered by Gandaki Province and Karnali Province on the north,
Gandaki Province on the east, Sudurpaschim Province on the west and Uttar
Pradesh and Bihar of India on the south.

MAP LOCATING STUDIED MUNICIPALITIES IN LUMBINI PROVINCE

[ Lumbini Province

L]

Legend

Studied Municipalities
Buddhabhumi

Gulariya
Resunga

Sandhikharka

Shivraj
Sunwal
Tansen
Tilottama
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(User Interface) (Containment) (Emptying & Transportation) (Treatment) (Re-use or Safe Disposal)

The Sanitation Service Chain (SSC) is a comprehensive service framework delineating the sequential stages of faecal sludge management from excreta generation to safe disposal. It encompasses five key phases: collection, containment, emptying and transportation, treatment, and reuse/safe disposal.

SAFE D|SPOSA|_ OR REUSE Disposal practice of FS after manual emptying

USER INTERFACE FACILITY

. . . . . ) o . o . . Biogas digesters, if functioning properly, are regarded as safe Mechanically emptied FS are usually applied to
The sanitation f'aC|I|ty,. commonly referred to as' tOIleF, The human waste collected f'ron"x t0|Iet. is stored in Regular em!:)tylng is essential to maintain the functionality of and considered capable of treating faecal sludge. However, FS farmlands or disposed in forest. Moreover, S is 6 075%
serv.es as coII.ectlon pqlnt for.hurnan waste and directs it dlf‘fergnt types of tanks for certain time period, kno.wr.1 ?S these contamme.nts. The'survey r.eveals that only 28.62% ofthe stored in other types of containment requires treatment. transported to treatment plants and treated in o0
to either offsite or onsite sanitation system. containment, and the accumulated human waste in it is HHs have emptied their containments at least once since Gulariya Municipality has a dedicated faecal sludge treatment the municipalities having treatment plant. 2 585%
termed as faecal sludge (FS). installation. i

CONTAINMENT

EMPTYING AND TRANSPORTATION TREATMENT

plant (FSTP) of 3 cubic meters per day capacity. Butwal

In Lumbin Provice, 94.31% of households (HHs) have Almost half of the HHs that have manually

. o o . . o . . o o Sanitary Pvt. Ltd. has constructed and operated FSTP at 17.30%
onsite sanitation systems and 3.38% of HHs have offsite In the province, most of the HHs have built lined tanks The containments are being emptied in different time intervals, Ramnagar Community Forest. The remaining studied emptied the containments apply it directly to

. . . . . o . . . . .
sanitation systems. However, most HHS. dlscharge wlth |mperme§ble walls anq open bottom, follg\{ved by whfere 26..626 are emp‘ued at an |nterval of3to5 years. The municipalities do not have any form of treatment plant. farms, followed by dig and dump practice. A 112% 2.92%
blackwater directly to stormwater/open drains despite single pits which are considered unsafe. Additionally, unlined pits are emptied manually, while the HHs having other smaller proportion of HHs practice composting. -' e
laws prohibiting such illegal connections while few HHs in unlined pit is installed by smaller proportion of HH. types of containments practiced both manual and mechanical Meanwhile, some HHs illegally dispose the FS ) o _ ] _
Tansen Municipality is connected to a sewered network. These containments possess high risk of groundwater emptying. The details are shown in the graph. into nearby open or stormwater drains, and ~ D'"ect agphca‘non Composting Ztormwater Dig & dump  Water bodies
Meanwhile, 2.31% of HHs lack access to improved contamination due to leachate percolation through their some dump it directly into water bodies, which tofarm rain/sewer
sanitation facilities, resorting to open defecation. permeable bases. Fully lined tank is installed by exacerbates environmental pollution.

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr significant proportion of the HH. Only a small proportion
.......................................... of HHs have installed safe containment, such as septic
tanks, biogas digesters, and twin pits.

57.85% of HHs emptied FS

mechanically (Municipal and private
desludging service providers).

Summary on faecal sludge produced, emptied, and

ESTIMATION OF FAECAL SLUDGE transported in Lumbini province (cubic metre)

41.61% of HHs emptied FS manually

35.83% . . . .
6 e e e The estimation of faecal sludge production in the .
workers). Lumbini Province was derived based on containment ’
volume and average emptying frequency. Moreover, )
faecal sludge from biogas digesters, which does not N EE AR
23.38% . . require emptying like other containments, was o Open emptying 9,085
21.37% o, DR SRR e Glpl Gl T excluded from the calculation
3.38% 2.31% s k| where, FS is disposed into open ’
¢ i . FS emptied: 226,780
drain. 1993% etz Total estimated | fFES - in th FS notpemptied: 978,358
M Open Defecation M Offsite Sanitation M Onsite Sanitation ota es_ ma _e. volume O . ge_nera on inthe Total FS generated: 1,205,138
9.33% 1150% 36 municipalities of Lumbini Province: 1,205,138
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e : 10.08% m? per year which is 3,301.75 m? per day.
3.82% 4.05% . .
o . - Total estimated volume of FS emptied: 226,780 FS Generated and Emptied
. (]
- M3 e year winldn I8 GRILBIL MP RaF e~ 00
Biogas Fully Lined tank with Septic ~ Single pit ~ Twin pits Unlined pit . . . 500000
digester lined |mp|t|egneab|e tank More than Twicea Every Every Every Every l\/rllore Mhore Total estimated volume of mechanically emptied 406,450 439,308 Generated
wall & open 64.919 3timesa year year 2years 3to5 6tol1l0 than than . 3 ich i 3 ! B Emptied
tank Lotiob yoar Vears years 10years 10vyears ZS. 128,433 m? per year which is 351.87 m? per 400000 p
ay. &
: . . i o e 300000
100% 100% Details of desludging services in surveyed municipalities Total estimated volume of manually emptied FS: 5
Municipality | Private | 89,262 m? per year which is 244.55 m* per day. @ 200000 148,160
. ) 85,100 92,543
s No. of Ser‘{'ce provider 2 -7 Total estimated volume of FS emptied by open 100000 69'18; - L) 3033499498, 0 . s
' No. of vehicles 2 23 emptying: 9,085 m? per year which is 24.89 m? 0 | adl | | || - ’
Capacity of vehicles (litres) 2,500-5,000 2,500-5,000 per day. Septic  Fully lined Lined tank with Twin Single  Unlined
Septictank  Fullylined Lined tank with  Single pit Twin pits  Unline pit Average number of trips per ) 7 tank tank impermeable  pits i pit
tank impermeable week per vehicle walls & open
wall & open bottom b
Average service charge 4 1 1 ottom
M Open emptying M Mechanical Il Manual per trip (NPR) ELIL SO LU
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BUDDHABHUMI

* MUNICIPALITY

Municipal Sanitation Synopsis, Study Year -2024

Area : 366.67 km?
CITY PROFILE

Buddhabhumi Municipality lies in Kapilvastu District of Lumbini
Province, Nepal. The meaning of the municipality signifies the land
of Gautam Buddha, an icon of peace in the world. The topography
is situated in the western Terai region that features fertile plains
which spread across 366.7 square kilometres of geographical area.
It lies at 27° 38' 60" N latitude, 83° 03' 36" E longitude and altitude
of 118 metres above sea level.

POPULATION : 76,507
Male : 36,951
Female : 39,556

Source: Census 2021

Household : 15,379

Wards : 10

o —

Biogas Digester
Fully Ined tank

Open defecation

Single pit

(5]
L
@  Lined tank wilh impermeabie walls and open boflom
]
@
@ Twneit

Kilomaters
[ 4 L] Bem=2km
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(User Interface)

USER INTERFACE FACILITY

The municipality was declared an Open Defecation Free
zone on 17 September 2019. However, the survey reveals
that 11.20% of the households in the municipality do not
have access to toilets and practice open defecation.

CONTAINMENT

The sanitation systems that safely stores faecal sludge
(FS) such as fully lined tanks, biogas digester and twin
pits have been installed in a significant proportion of
households. However, the safe use of twin pits depend on
the groundwater table. Similarly, containments such as
lined tanks with impermeable walls and open bottom, and
single pits are installed in nearly half of the households.
These containments contribute on groundwater
contamination through leachate percolation.

EMPTYING AND TRANSPORTATION

The survey finding shows that 36.28% of the households have
emptied their containments at least once since installation.
Most of these containments are emptied at an interval of 3 to
5 years. The emptying mechanism varies as per containment
type. Usually, single pit and twin pits are manually emptied
due to their smaller size. The detail of the emptying
mechanism is shown in the graph.

43.48% of HHs emptied

FS mechanically (Private
desludging service providers).

Details of desludging service providers

Service Provider | Private
No. of service provider 4
No. of vehicles 4

Capacity of vehicle (litres) 4,000-5,000

Average number of trips per

day per vehicle !

Rectangular containments-
2,000-3,000 per trip
Circular pits- 300 per ring

Average service charge (NPR)

(Containment)

(Emptying & Transportation)

Sanitation Facility

Yes: 88.80%

No: 11.20%

Types of containment

30.63%
23.72%
0,
Gl 19.52%
4.80%
Biogas Fully lined  Lined tank with  Single pit Twin pits
digester tank impermeable walls

and open bottom

Emptying Frequency

41.74%

13.04%
6.96%

3.48% 3.48%
More than Twice a
3times a year

year

Every
year

Every 3-5 Every 6-10 More than
years

Every

2 years 10 years

years

46.09% of HHs emptied
FS manually (Self or using
traditional sanitation workers)

Both: 10.43%

Emptying Mechanism

1T0%

Lined tank with
impermeable walls
and open bottom

Fully lined
tank

Single pit

Twin pits

B Mechanical @ Manual MBoth manual & mechanical
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uRMErs
(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated volume of FS generation in the municipality: 31,842 m?per year which is 87.24 m3 per day
Total volume of FS emptied in the municipality: 7,385 m? per year which is 20.23 m3 per day.

Total volume of FS emptied by mechanical desludging: 4,268 m? per year which is 11.69 m? per day.

Total volume of FS emptied by manual desludging: 3,118 m? per year which is 8.54 m?per day.

Summary of faecal sludge produced, emptied and transported in Buddhabhumi Municipality (cubic meter)

Manual 3,118

Mechanical 4,268

FS Emptied : 7,385
FS not Emptied : 24,457
Total FS Generated : 31,842

FS Generated and Emptied

14000 13,248

12000 M Generated
_ 10000 8,975 Bl
m©
. 8000
(]
o 5,602
2 2000 4,018
4000 3,166 ‘
1,974 1,839
2000 .
407
. ] il ]
Fully lined tank Lined tank with Twin pits Single pit
impermeable walls
and open bottom
SAFE DISPOSAL AND REUSE Disposal practice after manual emptying
The municipality does not have FSTP. Thus, mechanically 65%
emptied FS is directly applied to farmland as per demand.
Similarly, the majority of manually emptied FS is applied
directly to farmland, while few proportions of FS is dig 21%
and dump or composted. However, direct application to 14%
farmland possesses significant risk to environment and -
public health. Composting  Dig and dump Direct application
to farm

Municipal Sanitation Synopsis of Lumbini Province, Nepal -2024 6



SHIT FLOW DIAGRAM (SFD)

The SFD of Buddhabhumi Municipality visually represents the status of sanitation practices across the entire
sanitation value chain. It shows that FS generated by 51% of the population is safely managed (Green). Initially,
FS generated by 72% of the population is safely contained. However, this proportion drops to 48% which can
be considered safe until emptied. The emptied FS remains safe depending upon the nature of the emptying
mechanism and available treatment facilities. Out of the 24% safely contained FS which has been emptied,
only 4% is delivered to treatment plant and treated, and this comes from a biogas digester. This highlights the
necessity of safe emptying and treatment.

Overall, FS generated by 49% of the population is unsafely managed (Red). It includes 1% of FS not treated,
28% of FS not delivered to treatment plant, and 10% FS which is neither contained nor emptied. Additionally,
11% of the population practice open defecation that exacerbates the environmental risks. This highlights the
significant gaps that must be addressed to mitigate environmental and public health risks associated with
inadequate FS management practices.

Buddhabhumi, Lumbini , Nepal Date prepared: 29 Mar 2024
Version: Draft E
SFD Level: 2 - Intermediate SFD Prepared by: ENPHO
Containment Emptying Transport Treatment
(O saelalicn )

43% F3
contained = not

Onsite sanitation
4% FS treated

51%

49%

Neighbourtood

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

The SFO Promotion Insliative recommends praparation of a report on the dity contesd the analysis carried out and data sources used to produce this graphic.
Full detals on how to create an SFD Report are available at sd.susana.omg

RECOMMENDATIONS

e Strengthen enforcement of ODF activities and provide targeted support to households without toilets to
ensure complete access and eliminate open defecation.

¢ Replace and retrofit the unsafe containment systems to safer techniques and technologies such as septic
tanks, biogas digesters and twin pits.

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

@ Municipal Séﬁ'itg@t;[éh Syndpié&'f)f Lumbini Province, Nepal -2024



GULARIYA
MUNICIPALITY

Municipal Sanitation Synopsis, Study Year -2023

Krishnasaar Area, Gulariya

Area : 118.21 km?

POPULATION : 74,505
Male : 36,727
Female 137,778

CITY PROFILE

Gulariya Municipality is located in Bardiya District of Lumbini
Province, Nepal. The topography, situated in the west Terai

region, features fertile plains along the Babai River. It lies at an Household : 16002

Source: Census 2021

altitude of 145 metres above sea level and has geographical
coordinates ranging from 28° 08' 01" to 28° 17' 12" N latitude

and 81° 16' 49" to 81° 24' 28" E longitude. Wards : 12

Types of containment
B Seplictank
& Biogas Digester
W Fully lined tank
Lined tank with impermeable
walis and open bottom
Twin pit
Single pit
Gulariya_ward_boundary

e ®

0051 2 3 4
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(User Interface)

USER INTERFACE FACILITY

Gulariya Municipality was declared as an Open
Defecation Free (ODF) zone in May 2015. However,
the survey reveals that 4% of the HHs do not have

(Containment) (Emptying & Transportation)

Sanitation Facility

Neighbour's Toilet

Yes: 96% .

access to toilets and practice open defecation. Open defecation

Despite laws prohibiting the direct discharge of
blackwater to stormwater/open drains, 1% of
toilets have such illegal connections.

Types of containment
62.18%

CONTAINMENT

A small proportion of HHs have installed safer
sanitation technologies such as septic tanks,
biogas digesters and twin pits. While majority of
HHs use single pit followed by lined tanks with
impermeable walls and open bottom which
contributes on groundwater contamination
through leachate percolation. Additionally, few
proportion of HHs also use fully lined tanks.

13.17%

Lined tank with
impermeable walls
and open bottom

8.40% 10.64%

Fully lined Biogas
tank digester

4.20%
.

Twin pits

1.40%

Septic Tank Single pit

EMPTYING AND TRANSPORTATION

About 62.07% of the households have emptied their containments at least once since installation. Single pits and twin
pits require frequent emptying due to their small size and are emptied manually. Most of these containments are
emptied at an interval of a year. Despite the availability of mechanical desludging vehicle in the municipality, there is
common use of low wage traditional sanitation workers contributing to manual emptying practice.

Emptying Frequency

12.6% of HHs emptied FS
mechanically (Municipal desludging
vehicle).

27.78%
24.24%

15.66% 16.16%

87.4% of HHs emptied FS manually
(Self-emptying or traditional
sanitation workers).

10.10%

3.03%  2.53%

Every3-5 Every Morethan Don't

More than Twicea  Every Every

3timesa year year 2 years years 6-10years 10 years Know . . . .
year Details of desludging service providers
. . Service Provider | Municipalit
ST -
No. of service provider 1
No. of vehicles 1
100% 100% Capacity of vehicles (litres) 5,000
Average number of trips per week 5
Septic tank Fully lined Twin pits Single pit Lined tank with per vehicle
tank impermeable walls
and open bottom Average service charge per trip (NPR) 3,500

M Mechanical Il Manual

@ Municipal Sanitation Synopsis of Lumbini Province, Nepal -2024
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utiErst
(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated volume of FS generation in the municipality: 19,581 m? per year which is 53.65 m? per day
Total volume of FS emptied in the municipality: 10,590 m? per year which is 29.01 m3per day.

Total volume of FS emptied by mechanical desludging: 1,003 m? per year which is 2.75 m3per day.

Total volume of FS emptied by manual desludging: 9,587 m? per year which is 26.27 m?per day.

Summary of faecal sludge produced, emptied and transported in Gulariya Municipality (cubic meter)

FS Generated and Emptied

14000
12,945
Manually 9,587 12000
< 10000 8,912
[
Mechanically 1,003 g 8000
(E 6000
FS Emptied : 10,590 4000 2,053 2536
FS not Emptied : 8,991 2000 !
Total FS Generated : 19,581 0 253 91 571 a6 83 se0
Septic tank  Fully lined Lined tank with Twin pits Single pit
tank impermeable walls

and open bottom

Generated M Emptied

TREATMENT

An innovative Faecal Sludge Treatment Plant (FSTP) has
been established in Gulariya Municipality. It has been
constructed to treat faecal sludge, converting it into a
saleable resource, specifically compost.

Gulariya FSTP

SAFE DISPOSAL OR REUSE

The majority of manually emptied FS is dig and dump in available land, followed by direct application to farm,
composting and illegal disposal in stormwater drain. Meanwhile, mechanically emptied FS is taken to treatment plant
and manure is produced as byproduct. However, direct application to farmland and dispose to water bodies possesses
significant risk to environment and public health.

Disposal practice after manual emptying

59%
26%
11%
N 3% - e
Composting Dig and dump Direct application Stormwater 15 i € £ ‘s =
e iy maeae Compost production from FSTP

Municipal Sanitation Synopsis of Lumbini Province, Nepal -2024 @



SHIT FLOW DIAGRAM (SFD)

The SFD of Gulariya Municipality visually represents the status of sanitation practices across the entire
sanitation value chain. It shows that FS generated by 38% of the population is safely managed (Green).
Initially, FS generated by 48% of the population is safely contained. However, this proportion drops to 26%
which can be considered safe until emptied. The emptied FS remains safe depending upon the nature of the
emptying mechanism and available treatment facilities. Out of the 22% of safely contained FS which has been
emptied, only 13% is delivered to treatment plant and 12% are treated, primarily from biogas digesters and
at the treatment plant.

Overall, FS generated by 62% of the population is unsafely managed (Red). It includes 1% of FS not treated,
1% of WW not treated, 37% of emptied FS (9% FS contained and 28% FS not contained) not delivered to
treatment plant, and 19% of FS which is neither contained nor emptied. Additionally, 4% of the population
practice open defecation exacerbating the environmental risks. This highlights the significant gaps that must
be addressed to mitigate environmental and public health risks associated with inadequate FS management
practices.

Gulariya Municipality, Lumbini Province, Nepal Date prepared: 8 Aug 2023

Version: Reviewed ,
SFD Level: 2 - Intermediate SFD Prepared by: ENPHO

Containment Emptying Transport Treatment

26% F5
emptied

Onsite sanitation

Qpen defecation

38%

62%

Neighbourhood

WW: Wastewater, FS: Faecal sludge, SN: Supernatant [ saely managed B unsately managed

Preduced with suppart from the SFD Promotion Initiative with funding from the Bill & Melinda Gates Feundation.
The SFD Promoticn indiative secommends thal ths graphic 13 read in conjunclion with the city's SFD Repart which is available # sid susana.org

RECOMMENDATIONS

e Replace and retrofit the unsafe containment systems to safer techniques and technologies such as
septic tanks, biogas digesters and twin pits.

¢ Increase promotion and accessibility of mechanized emptying services to enhance utilization of the
FSTP of Gulariya Municipality.

e Formulate and enforce sanitation policies and regulations to ensure safe sanitation practices in the
municipality.
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RESUNGA
MUNICIPALITY

Municipal Sanitation Synopsis, Study Year-2023

Area : 83.74 km?

=l S
Res.n-g Temple™

- POPULATION :35,551 ¢
“i Male 114,550
CITY PROFILE ~ Female :17,001 &

N latitude and 83° 11' 60" to 83° 18' 60" E longitude. The
municipality’s elevation ranges from 645 to 2,325 metres
above sea level.

Wards : 14

Resunga Municipality is located in Gulmi District of Lumbini ‘> Household : 9,015
Province in Nepal. It spans from 27° 58' 60" to 28° 07' 60"

Legend

® Open defecation

{ Offsite sanitation

Types of containment
@ Biogas digester

B Fully lined tank
Lined tank with impermeable
walls and open bottom

@® Twin pit
@ Single pit
Unlined pit
I:l Resunga_ward_boundary
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(User Interface)

USER INTERFACE FACILITY

Resunga Municipality attained Open Defecation
Free (ODF) status on 11 July 2015. However, a HH
survey revealed that 1% of HHs still lack access to
toilet and practice open defecation. Moreover, 1%
of HHs have offsite sanitation system.

CONTAINMENT

The majority of HHs rely on lined tanks with
impermeable wallsand openbottomand unlined pits.
Also, few HHs rely on single pits. These containments
have permeable base, allowing leachate percolation
and possessing a risk to groundwater contamination.
However, limited HHs have opted for technologies

(Containment)

Ream3al T gara

Sanitation Facility

Yes: 99%

No: 1%

Types of containment
62.36%

28.57%

9 4.67%
such as biogas digesters, fully lined tanks and twin 0.55% &M’ — 0.27%
pits that stores FS safely. While biogas digesters and Biogas Fullylined Lined tank with  Single pit ~ Twin pits  Unlined pit
twin pits are safe technology options. digester tank  impermeable walls

EMPTYING AND TRANSPORTATION

According to the survey, only 11% of the HHs have emptied their
containments at least once since installation. HHs typically empty their
containments at an interval of every 3 to 5 years or every 6 to 10 years.
Also, a significant proportion of households empty their containments
in more than 10 years of interval. The desludging services are provided
solely by the municipality. Moreover, manual emptying is prevalent in

the municipality.

Details of desludging service providers

Service Provider | Municipality
No. of service provider 1

No. of vehicles 1
Capacity of vehicle (litres) 2,500
Average number of trips 1

per week per vehicle

Rectangular containments-
2,000-2,500 per trip
Circular pits- 300 per ring

Average service charge
(NPR)

Emptying mechanism of containments

100%

100%

Lined tank with
impermeable walls
and open bottom

Fully lined Single pit Unlined pit

tank

Twin pits

M Mechanical [l Manual

and open bottom

37% of HHs emptied FS
mechanically (Municipal
desludging service provider).

63% of HHs emptied FS
manually (Self or traditional
sanitation workers).

Emptying Frequency
26.32%

26.32%

21.05%
15.79%

0,

2 63% 5.26%

2.63%

|
More than 3 Every Every Every3-5 Every More than E:;‘VE
times a year year 2 years years 6-10years 10 years

Desluging véhicle of Rsunga Municipality
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ESTIMATION OF FAECAL SLUDGE

Total estimated volume of FS generation in the municipality: 27,019 m® per year which is 74.1 m*per day.
Total volume of FS emptied in the municipality: 1,283 m? per year which is 3.52 m? per day.
Total volume of FS emptied by mechanical desludging: 978 m? per year which is 2.68 m? per day.

Total volume of FS emptied by manual desludging: 305 m? per year which is 1 m? per day.

Summary of faecal sludge produced, emptied and transported in Resunga Municipality (cubic meter)

FS Generated and Emptied

20000
Manually 978 16,065
15000
Mechanically 305 g
g 10000 22
g

FS Emptied : 1,283
FS not Emptied : 25,736 5000
Total FS Generated : 27,019

367 49 529 197 197 3 65 443
Fully lined  Lined tank with ~ Twin pits Single pit Unlined pit
tank impermeable walls

& open bottom

B Generated = Emptied

SAFE DISPOSAL OR REUSE

The municipality does not have faecal sludge treatment plant however, a designated place is available for disposal of
solid waste and faecal sludge. Here, mechanically emptied faecal sludge is usually disposed of in the designated site.
While manually emptied FS is often used as compost, directly applied to farm, dig and dump, and some are discharged
into water bodies and stormwater drain without proper treatment. However, direct application to farmland and dispose
to water bodies possesses significant risk to environment and public health.

Disposal practice after manual emptying

47%
20% 20%
10%
- 3%
I ||
Composting Digand Direct application Stormwater ~ Water bodies
dump to farm drain/sewer

waste and faecal slu ge disposal site of
Resunga Municipality
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SHIT FLOW DIAGRAM (SFD)

The SFD of Resunga Municipality visually represents the status of sanitation practices across the entire
sanitation value chain. It shows that FS generated by 85% of the population is safely managed (Green).
Initially, 94% of faecal sludge (FS) is safely contained. However, this proportion drops to 85% after emptying
while considering the unemptied FS is safe. Only 1% of FS undergoes proper treatment with availability of
biogas digester at HHs. This points out the necessity of proper emptying and treatment of FS.

Overall, FS from 15% of the population is unsafely managed (Red). It includes 4% of FS neither contained
nor emptied, 9% FS not delivered to treatment, 1% of Supernatant (SN) and 1% of Wastewater (WW) is
discharged untreated into the environment, possessing risks of pollution. Moreover, 1% of the population
still practice open defecation exacerbating sanitation challenges. This highlights significant gaps that must
be addressed to mitigate environmental and public health risks associated with inadequate FS management
practices.

Resunga Municipality, Lumbini, Nepal Date prepared: 9 May 2024
e Prepared by: ENPHO
SFD Level: 2 - Intermediate SFD repa ¥:
Containment Emptying Transport Treatment

B85% F5

1% FS5 treated

85%

15%

WW: Wastewater, FS: Faecal sludge, SN: Supernatant [ safely managed I unsafely managed

Tha SFO Indtiative of & repant on the city context the analysks canmbed out and data sources used to produce this graphic.
Fuil detais on how fo creste an SFD Report are avallable st sid susana org

RECOMMENDATIONS

Replace and retrofit the unsafe containment systems to safer techniques and technologies such as
septic tanks, biogas digesters and twin pits.

Promote mechanical desludging services in the municipality to address the current gap in sanitation
value chain.

Construct a faecal sludge treatment plant to manage FS effectively.

Formulate and enforce sanitation policies and regulations to ensure safe sanitation practices in the
municipality.
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SANDHIKHARKA
MUNICIPALITY

Municipal Sanitation Synopsis, Study Year-2024
: : sy I

DEMOGRAPHICS
sandhikharka bazaar,. < - Area :129.42 km?
POPULATION : 42,492
Male : 19,490
CITY PROFILE Female : 23,002

Sandhikharka is an urban municipality located in Arghakhanchi
District of Lumbini Province. It is situated at an altitude ranging
from 940 to 1,280 meters above mean sea level and has
geographical coordinates between 27° 57' 21" to 27° 59' 56" N
latitude and 83° 06' 30" to 83° 08' 48" E longitude.

Wards : 12

Types of sanitation technologies at households in Sandhikharka Municipality

e
- = - . 7
(_\_____ -\.-——Jr '.-._f; * '-\.-.ﬂ'“‘-- --)( - :,_ *"
g ._“_\} i 9A & .' - ./_J._/ = [ .’I- ;..

Legend

e  Open defecation - -, ¥
Containments i w {
1
=  Biogas Digester \ o e q
®  Fullylined tank
®  Lined tank with impermeable walls and open boitom
A Unlined pit o 0% 1 2 3 41em=1am
B W et

Household : 12,070

Source: Census 2021
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(User Interface) (Containment)

USER INTERFACE FACILITY

Sandhikharka Municipality attained Open Defecation
Free (ODF) status in 2013 A.D. However, 0.27% of
the households still do not have access to toilets,
resorting to open defecation.

CONTAINMENT

The survey shows that the majority of the HH in the
municipality have lined tank with impermeable walls and
open bottom, and about one-tenth installed unlined pit.
These containments possess high risk of water source
contamination due to leachate percolation from their
permeable base. Only a small proportion of HHs have

(Emptying & Transportation)

Sanitation Facility

Yes: 99.73%

No: 0.27%

Types of containment
62.90%

27.42%

9.41%

constructed biogas digester, and fully lined tanks. Biogas can 0.27%
be considered safe as it can treat the FS through its anaerobic Biogas
digestion process, generating biogas as a byproduct. digester

Fully lined Lined tank with Unlined pit
tank impermeable walls
and open bottom

EMPTYING AND Emptying Frequency
TRANSPORTATION vy 030K 3030%
The survey reveals that 8.87% of the HHs have emptied
their containments at least once since installation.
Usually, containments are emptied at an interval of
more than 5 years. Only 27.27% of the containments 6.06% 6.06%
are emptied at an interval of 3 to 5 years. The emptying -
mechaplsm of containments is |IIustrated- in thg graph. Twice  year Every Every 3.5 Every V.
The private desludger from Buddhabhumi Municipality, 2 years years 6-10 years 10 years
serves at Sandhikharka Municipality in an on-demand . .
basis Emptying mechanism

25%

33.33%
27.27% of HHs emptied FS mechanically

(Private desludging service providers of

neighbouring municipalities)

Open emtying
B Mechanical
M Manual

63.64% of HHs emptied FS manually F”'iiﬁﬁed
(self-emptying or traditional
sanitation workers)

9.09% practice open emptying
where, FS is disposed into an open
drain during rainy season.

Lined tank with Unlined pit
impermeable walls
and open bottom
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(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated volume of FS generation in the municipality: 21,380 m? per year which is 58.6 m? per day
Total volume of FS emptied in the municipality: 2,305 m? per year which is 6.3 m® per day.

Total volume of FS emptied by mechanical desludging FS: 266 m? per year which is 0.7 m® per day.

Total volume of FS emptied by manual desludging: 1,988 m?* per year which is 5.4 m? per day.

Total volume of FS emptied by open emptying: 51 m? per year which is 0.1 m? per day.

Summary of faecal sludge produced, emptied and transported in Sandhikharka Municipality (cubic meter)

Manual 1,988

Mechanical 266
Open emptying 51

FS Emptied : 2,305
FS not Emptied : 19,075
Total FS Generated : 21,380

FS Generated and Emptied

20000 H Generated
17,468
Emptied
. 15000
©
g
g 10000
2
5000 2,081 5 154
, W S s
Fully lined tank Lined tank with impermeable Unlined pit
walls and open bottom
Disposal practice after manual emptyin
SAFE DISPOSAL OR REUSE posalp PLying
The municipality does not have faecal sludge 66.7%

treatment plant (FSTP). The mechanically emptied FS
by neighboring desludging vehicle is disposed of in the
forest areas or water bodies, while manually emptied

FS is directly applied in farm, dig and dump or practice 23.8%
composting. Direct application to farmland possesses 9.5% .
significant risk to environment and public health. [ ]
Composting Dig and Direct application
dump to farm
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SHIT FLOW DIAGRAM (SFD)

The SFD of Sandhikharka Municipality visually represents the status of sanitation practices across the entire
sanitation value chain. It shows that FS generated by 82% of the population is safely managed (Green). Initially,
FS generated by 87% of the population is safely contained. However, this proportion drops to 82% which can
be considered safe until emptied. The emptied FS remains safe depending upon the nature of the emptying
mechanism and available treatment facilities. Out of 5% safely contained FS which has been emptied, only 1%
is treated, and this comes from a biogas digester. This highlights the necessity of safe emptying and treatment.

Overall, FS generated by 18% of the population is unsafely managed (Red). It includes 7% of FS is not
delivered to treatment plant, 1% FS remains untreated, 1% SN not delivered to treatment plant and 10% FS
is neither contained nor emptied. Additionally, 1% of the population still openly defecates exacerbating the
environmental risks. This highlights the significant gaps that must be addressed to mitigate environmental
and public health risks associated with inadequate FS management practices.

Sandhikharkha, Lumbini, Nepal Date prepared: 2 Sep 2024
Version: Draft
SFD Level: 2 - Intermediate SFD Prepansd b= ENPHO
Containment Emptying Transport Treatment
ORI SRR
B2% FS
contalned - not
empied
B -
_—-—/™ 1% F3 treated
\ 82%
FSmot Mot AFE 18%
WW: Wastewater, FS: Faecal sludge, SN: Supernatant [ sately managed I unsately managed

The SFD Promodion Initiative recommaends praparation of a repar on the city context the analysis caried out and data sources used to produce this graphic.
Fufl detais on how to create an SFD Report are avakable al sid susana.og

RECOMMENDATIONS

Replace and retrofit unsafe containments with appropriate sanitation techniques and technologies such
as septic tanks, biogas digesters, and twin pits to ensure protection of groundwater sources.

Promote mechanical desludging services in the municipality to address the current gap in sanitation

value chain.
Construct a faecal sludge treatment plant to manage FS effectively.

Formulate and enforce sanitation policies and regulations to ensure safe sanitation practices in the
municipality.
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SHIVRAJ
| MUNICIPALITY

Municipal Sanitation Synopsis, Study Year — 2023

ko T Area : 284.07 km?
Chandrauta bazaar of Shivraj Municipality

i POPULATION : 84,810
CITY PROFILE “__ Male 41,328

Female : 43,482
Shivraj Municipality lies in the Kapilvastu District of Lumbini
Province, Nepal. The municipality is situated from 27° 34' 06" to
27° 47" 44" N latitude, 82° 43' 52" to 82° 56' 07" E longitude and
at an altitude of 700 to 1,000 meters above sea level, featuring
flat terrain and chure hill.

Source: Census 2021

Household : 16,241

Wards : 11

Legend

®  Blogas Digester
= Fully lined tank

Lined tank with
impermeable walls and
open bottom

Open Defecation
Septic tank
Single offset pit
Twin Pit

[ ward 3oundary

0 11523 4.6 Kilometers
T T |

8 @ 4+ =

Map data & OpenStreethMap contributors, Microsoft, Facebock, Inc. and its
affiliates, Esri Community Maps centributers, Map layer by Esn
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(User Interface)

USER INTERFACE FACILITY

Shivraj Municipality was declared as an Open
Defecation Free (ODF) zone on 17 September
2019. However, the survey reveals that 6.40% of
the HHs in the municipality do not have access
to toilet resorting to open defecation.

CONTAINMENT

Most HHs rely on fully lined tanks while a smaller
percentage of households use safe sanitation
systems such as twin pits, biogas digesters,
and septic tanks. A significant percentage
still use sanitation systems, like single pits
and lined tanks with impermeable walls and
open bottoms, which can cause groundwater
pollution due to leachate percolation.

3.13%

Septic tank

EMPTYING AND TRANSPORTATION

Only 39.03% of the HHs have emptied their containments at
least once since installation. The containments are usually
emptied at an interval of every 3 to 5 years. Most of the
containments are mechanically emptied, but small percentage
of fully lined tanks and lined pits with semi-permeable walls and
open bottom (single pit and twin pits) are manually emptied.

83.81% of HHs emptied FS
mechanically (Private desludging
service providers).

16.19% of HHs emptied FS manually
(Self or using traditional sanitation
workers).

Details of desludging service providers

Service Provider | Private
No. of service provider 3
No. of vehicles 3
Capacity of vehicle (litres) 4,000
Average number of trips per 1

day per vehicle

Rectangular containments-

Average service charge (NPR) 2,000-2,500 per trip

Circular pits- 300 per ring

(Containment)

Yes: 93.60%

(Emptying & Transportation)

Sanitation Facility

-Neighbour‘s Toilet

4.2% Open ground

No: 6.4%

Types of containment

41.31%

Fully lined
tank

29.63%
13.11%
9.12%
- 3.70%
Biogas Twin pits  Lined tank with  Single pit
digester impermeable walls
and open bottom
Emptying Frequency
34.29%
19.05%
15.24%
10.48%
9.52% 8.57% °

More than Twice a
year

3timesa
year

Every Every Every Every  More than
year 2years 3-5years  6-10 10 years
years

Emptying mechanism

100% 100%

Fully lined
tank

Lined tank with
impermeable
walls and open
bottom

Septic tank Single pit Twin pits

M Mechanical [l Manual
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(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated volume of FS generation in the municipality: 25,075 m3per year which is 68.70 m? per day
Total volume of FS emptied in the municipality: 8,451 m3 per year which is 23.15 m3 per day.

Total volume of FS emptied by mechanical desludging: 7,087 m3 per year which is 19.42 m?per day.

Total volume of FS emptied by manual desludging: 1,364 m? per year which is 3.74 m3per day

Summary of faecal sludge produced, emptied and transported in Shivraj Municipality (cubic meter)

Manual 1,364

Mechanical 7,087

FS Emptied : 8,451
FS not Emptied : 16,624
Total FS Generated : 25,075

FS Generated and Emptied

M Generated

20000 B Emptied
15,405

& 15000

g

?g_ 10000

™ 5,266

€ 5000 4,170 1999

, . 2,213
. 1,955 442 449 1g3 1,463
Septic tank Fully lined tank Lined tank with Twin pits Single pit
impermeable walls
and open bottom
SAFE DISPOSAL OR REUSE Disposal practice after manual emptying

66.67%

The municipality lacks a faecal sludge treatment plant.
The mechanically emptied FS is illegally dumped into
water bodies, open environment, and some apply it in
farmlands. Meanwhile, the majority of manually emptied
FS is directly applied to farmlands followed by dig and 23.81%
dump and composting. However, direct application 9.52%

to farmland and disposal to water bodies possesses
significant risk to environment and public health. .

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

The SFD of Shivraj Municipality visually represents the status of sanitation practices across the entire
sanitation value chain. It shows that FS generated by 49% of the population is safely managed (Green).
Initially, FS generated by 67% of the population is safely contained. However, this proportion drops to 42%
which can be considered safe until emptied. The emptied FS remains safe depending upon the nature of
the emptying mechanism and available treatment facilities. Out of the 25% safely contained FS which has
been emptied only 7% is treated, and this comes from a biogas digester. This highlights the necessity of safe
emptying and treatment.

Overall, FS generated by 51% of the population is unsafely managed (Red). It includes 1% of SN not delivered
to treatment plant, 25% of emptied FS (18% FS contained and 7% FS not contained) not delivered to
treatment plant, 1% FS not treated, and 19% FS which is neither contained nor emptied. Additionally, 6%
of the population still openly defecates, exacerbating the environmental risks. This highlights the significant
gaps that must be addressed to mitigate environmental and public health risks associated with inadequate
FS management practices.

Shivraj Municipality, Lumbini Province, Nepal Date prepared: 1 Jan 2024
Version: Reviewed i
SFD Level: 2 - Intermediate SFD Prepared by: ENPHO
Containment Emptying Transport Treatment
OIS Slian
42% FS
contained - not
‘Onsite sanitation 7% FS treated
Open defecation
49%
51%
WW: Wastewater, FS: Faecal sludge, SN: Supernatant [ safely managed I unsafely managed

Produced with suppert from the SFD Promation Initistive with funding from the Bill & Melinda Gates Foundation.
The SFD Promotion Iniiiative recommends thed this graphic is read in conjunction with tha city's SFD Report which is avallable at sid sussna.org

RECOMMENDATIONS

e Replace and retrofit the existing unsafe containment systems to safer techniques and technologies
such as septic tanks, biogas digesters and twin pits.

Implement regulations or building codes mandating the use of safe sanitation systems in new
) construction or renovations.

Advocate for the formal registration and regulation of private desludging service providers operating
within the municipality.

Formulate and enforce sanitation policies and regulations to ensure safe sanitation practices in the
municipality.
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SUNWAL
MUNICIPALITY

Municipal Sanitation Synopsis, Study Year-2023

et (me | e
_' DEMOGRAPHICS

Area : 139.10 km?

POPULATION : 72,085
Male 133,793

CITY PROFILE Female : 38,292

Source: Census 2021

Sunwal Municipality is located in Nawalparasi District of Lumbini Household : 17,418

Province in the southwestern region of Nepal. It lies at 27° 36' 21"

1,023 meters above sea level. Wards : 13

N latitude, 83° 38' 27" E longitude and at an altitude of 138 to

Legend
@ Open defecation
¢ Offsite sanitation
Types of containment
H  Septic tank
@ Biogas digester
B Fully fined tank

Lined tank with impermeable
walls and open bottom

@  Twin pit

® Single pi

0 07515 3 45 5 sata
- —— — ilomelers [ ] sunwal_ward_boundary
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(User Interface) (Containment) (Emptying & Transportation)

USER INTERFACE FACILITY Sanitation Facility

Sunwal Municipality attained Open Defecation Free
(ODF) status on 30 June 2015. However, a HH survey
revealed that 1% of HHs still lack access to toilet and Yes: 99%
practice open defecation.

No: 1%

Types of containment

CONTAINMENT 40.91%

The survey showed that most of the HHs use open
bottom containments such as single pits and lined

24.60%

tanks with impermeable walls and open bottom. ’
These types of containments allow leachate 18.18% .
percolation and possesses a risk to groundwater 13.64%
contamination. Thus, are considered as unsafe
containments. However, few HHs use containments 2.41% 0.27%
such as biogas digester, septic tanks, fully lined tanks _ - - ) X ) ; e

. . X Biogas  Fullylined Lined tank with Septic Single pit  Twin pits
and twin pits which prevents leachate percolate and digester tank  impermeable  tank
safely stores FS. walls and open

bottom

EMPTYING AND TRANSPORTATION Emptying Frequency
Based on the survey, 49% of HHs have emptied their 27.75%
containments at least once after installation. The 2543% 24.28%

containments are usually emptied at an interval of every
6 to 10 years while significant proportion of HHs empty
at an interval of every year and every 3 to 5 years. Private
desludging service providers are engaged for the emptying
and transport of faecal sludge in the municipality.

16.76%

84% of HHs emptied FS More than Twice a Every Every Every Every More than
. . . 3Timesa  vyear year 2years 3-5years  6-10 10 years
mechanically (Private desludging year years

service providers).

Emptying mechanism
16% of HHs emptied FS manually Ptying

(Self- emptying or traditional
sanitation workers.

94% 100% 80% GE
Service Provider | Private
No. of service provider 4
P 6% 20% 17%
No. of vehicles 4 Fully lined Lined tank with Single pit Twin pits
Capacity of vehicle (litres) 5,000 tank impermeable walls
and open bottom
Average number of trips per day per vehicle 1
. . M Mechanical [l Manual
Average service charge per trip (NPR) 1,000 -3,500

@ Municipal Sanitation Synopsis of Lumbini Province, Nepal -2024



[

URMEsT ot: a1 & JRIET [&Hsfel

(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated volume of FS generation in the municipality: 60,812 m? per year which is 166.6 m?® per day.
Total volume of FS emptied in the municipality: 26,027 m3per year which is 71.3 m3per day

Total volume of FS emptied by mechanical desludging: 22,205 m3per year which is 60.83 m?per day

Total volume of FS emptied by manual desludging: 3,822 m3 per year which is 10.47 m*per day

Summary of faecal sludge produced, emptied and transported in Sunwal Municipality (cubic meter)

Manually 3,822

Mechanically 22,205

FS Emptied : 26,027
FS not Emptied : 34,785
Total FS Generated : 60,812

FS Generated and Emptied

H Generated
25000

Emptied
20000 19,057
17,018
© 14,576
g 1500 12,128
g 10,161
pe 10000
5,384 5,766
5000 2,749
0 . : L - o
Fully lined tank Lined tank with impermeable Twin pits Single pit

walls and open bottom

Disposal practice after manual emptying

SAFE DISPOSAL OR REUSE

Mechanically emptied FS are generally disposed
of in the forest or applied to farmlands. While
manually emptied FS is composted, directly

67%

applied to farms or dig and dump. However, direct 23%
application to farmland possesses significant risk 10%
to environment and public health.
Composting Direct application Dig and dump

to farm
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SHIT FLOW DIAGRAM (SFD)

The SFD of Sunwal Municipality visually represents the status of sanitation practices across the entire sanitation
value chain. It shows that FS generated by 48% of the population is safely managed (Green). Initially, 74% of
FS is safely contained. However, this proportion drops to 46% when 28% of FS contained is emptied while
considering the unemptied FS is safe. Of the 28% of FS contained which is emptied, the 2% are treated that
primarily comes from population using biogas digesters.

Furthermore, FS generated by 52% of the population is unsafely managed (Red). It includes 1% of WW and 1%
SN which are not delivered to treatment plant. Additionally, 14% of FS are neither safely contained nor emptied,
and 35% of FS (25% of FS contained, 10% of FS not contained) are emptied but not delivered to treatment
options. This indicates emptied FS remains safe depending on the emptying mechanism and the available
treatment options/facilities. Moreover, 1% of the population still practice open defecation, exacerbating the
sanitation challenges. These findings highlight the urgent need to tackle critical gaps to mitigate environmental
threats and the associated public health risks arising from inadequate FS management.

Sunwal Municipality, Lumbini, Nepal Date prepared: 14 Sep 2023
Version, hevieuac Prepared by: ENPHO
SFD Level: 2 - Intermediate SFD Ioparas.Ry:
Containment Emptying Transport Treatment
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emptied
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WW: Wastewater, FS: Faecal sludge, SN: Supernatant [ safely managed I Unsafely managed

The SFD Inifiative jon of & report on the city context the analys:s carrisd out snd data sources used to produce This graphic.
Full dotaits on how 12 creaks an SFD Report are available al s1d susana.ong

RECOMMENDATIONS

Replace and retrofit the unsafe containment systems to safer techniques and technologies such as septic
tanks, biogas digesters and twin pits.

Advocate for the formal registration and regulation of private desludging service providers operating
within the municipality.

Construct a faecal sludge treatment plant to manage FS effectively.

Formulate and enforce sanitation policies and regulations to ensure safe sanitation practices in the
municipality.

o
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MUNICIPALITY

Municipal Sanitation Synopsis, Study Year -2023

i
DEMOGRAPHICS

Area : 109.8 km?

POPULATION : 50,792
Male 123,414
Female 127,378

CITY PROFILE

Tansen Municipality is one of the oldest municipalities in the
country. It is located in Palpa District, Lumbini Province. Its
geographic location is 27° 29' 60" to 27° 31' 48” N latitude and

83° 18' 36” to 83° 20' 60" E longitude. It lies at an altitude of ‘

Source: Census 2021

Household : 14,782

Wards : 14

1,350 meters above sea level.

Legend
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(User Interface) (Containment) (Emptying & Transportation)

USER INTERFACE FACILITY Sanitation Facility

Palpa District was declared an Open Defecation Free
(ODF) zone on 7 April 2018. The survey showed that Onsite
100% of households in the municipality have access
to toilets.

Offsite Sanitation:
32.31%

Types of containment

CONTAINMENT

69.96%
The majority of HHs in the municipality rely on
containments with open bottom such as lined tank
with impermeable walls and open bottom and single
pits allowing leachate percolation, possessing a risk to
groundwater contamination. Moreover, a few proportion
of HHs have opted for technologies such as fully lined
tanks and biogas digesters that safely store FS. 13.17% 10.29%
6.58%
r B N
Biogas digester Fully lined Lined tank with Single pit
tank impermeable walls

EMPTYING AND TRANSPORTATION and open bottom

Here, 12.26% of the households have emptied the containment

. i . Emptying Frequenc
at least once since installation through both manual and Ptying Freq ¥

mechanical emptying services. Most of the containments 32.14%
are emptied at an interval of every 6 to 10 years. There is no
private desludging service providers within the municipality. 25% 25%
A desludging service provider from Butwal Sub-metropolitan
City is providing the service in the municipality.
\ 32.14% of HHs emptied FS mechanically 10.71%
. MM (Private desludging service providers of
= P neighbouring municipalities). 3.57% 3.57%
] [ ]
67.86% of HHs emptied FS manually More than  Every year Every Every Every More than
(Self- emptying or traditional 3timesa 2 years 3-5years  6-10years 10 years

sanitation workers). year

Emptying mechanism

Fully lined tank Lined tank with impermeable Single pit 3 S EN . -.‘
walls and open bottom £

M Mechanical [l Manual

Private desludging service vehicle
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(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated volume of FS generation in the municipality 18,287 m? per year which is 50 m? per day.
Total volume of FS emptied in the municipality: 1,411 m3per year which is 4 m*per day.
Total volume of FS emptied by mechanical desludging: 597 m?per year which is 1.63 m®per day.

Total volume of FS emptied by manual desludging: 813 m?per year which is 2.22 m?®per day.

Summary of faecal sludge produced, emptied and transported in Tansen Municipality (cubic meter)

Manual 813

Mechanical 597

FS Emptied : 1,411
FS not Emptied : 16,876
Total FS Generated : 18,287

FS Generated and Emptied

16000 15,274 [ Generated
B Emptied
12000
©
=
§ 8000
o
S
4000
1,526 - 1,487
o N 52 ] — [ =R
Fully lined tank Lined tank with impermeable Single pit

walls and open bottom

Diposal practice after manual emptying

SAFE DISPOSAL OR REUSE
38.10% 38.10%

The municipality does not have any form
of treatment plant to treat faecal sludge.
Therefore, manually emptied FS are directly
applied to farmland or composted. While 19.05%
mechanically emptied FS is applied to

farmlands as per demand or disposed of
in the forest. However, direct application
to farmland possesses significant risk to

4.76%

environment and public health. Composting Dig and dump Direct application Stormwater
to farm drain/Sewer
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SHIT FLOW DIAGRAM (SFD)

The SFD of Tansen Municipality visually represents the status of sanitation practices across the entire sanitation
value chain. The diagram illustrates that FS generated by 51% of the population is safely managed (Green).
Initially, 59% of FS is safely contained and this proportion drops to 49% when 10% of FS is emptied. Of the
10 % of FS emptied, 2% of FS is treated which primarily comes from users of biogas digester. This underlines
the necessity of safe emptying treatment. The emptied FS remains safe depending upon the nature of the
emptying mechanism and available treatment facilities.

Furthermore, FS generated by 49% of the population is unsafely managed (Red). It includes 1% of untreated FS,
32% of WW not delivered to treatment, 8% of FS are neither contained nor emptied and 9% of emptied FS (8%
FS contained, 1% FS not contained) not delivered to treatment plant. This highlights significant gaps that must
be addressed to mitigate environmental and public health risks associated with inadequate FS management
practices.

Tansen Municipality, Lumbini Province, Nepal Date prepared: 6 Jul 2023

Version: Draft ;
SFD Level: 2 - Intermediate SFD Prepared by: ENPHO
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WW: Wastewater, FS: Faecal sludge, SN: Supernatant [ sately managed I unsafely managed

The SFD Promofion Inftiative recommends preparation of a report on the city condext the analysis cared out and data scurces used io produce this graphic.
[Full detalis on how 1o create an SFO Report are avaliabla ot sid.susana org

RECOMMENDATIONS

e Retrofit and replace unsafe containment systems with safer techniques and technologies such as septic
tanks, biogas digesters, and twin pits.

Advocate for the formal registration and regulation of private desludging service providers operating
within the municipality.

Construct a wastewater or faecal sludge treatment plant to manage WW and FS effectively.

Formulate and enforce sanitation policies and regulations to ensure safe sanitation practices in the
municipality.
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TI LOTTAMA

Area : 126.19 km?

Tilottama Municipality is in Rupandehi District, Lumbini
Province of Nepal. The municipality was named after
Tilottama River, also popularly known as Tinau River. The
municipality anges from 27° 32' 60" to 27° 38' 60" N latitude
and 83° 24' 60" to 83° 32' 60" E longitude. The elevation
ranges between 160 to 175 metres above mean sea level.

> POPULATION :149,479 -
CITY PROFILE "i s 171526 ©
=/ Female : 77,953 %

;m Household : 35,991

Wards : 17

Types of sanitation technologies at households in Tilottama Municipality

& i
& “’« Legend
Containment Type
.‘\i @ Biogas Digester
Fully lined tank

Lined tank with mpermeable walls
and open bottorn
N
o / T Septic tank

‘? ﬂj"—-—:;'_,'/ .

5 @ Single pit
P Twin pit
Tilottama Municipality

0 05 1 2 3 4
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(Emptying & Transportation)

{User Interface) (Containment)

USER INTERFACE FACILITY

Tilottama Municipality attained Open Defecation Free (ODF) status in 2017 A.D. The survey revealed that all the
households in the municipality have access to toilets.

CONTAINMENT

The majority of HHs rely on lined tanks with impermeable walls and open bottom and single pits allowing leachate
percolation, possessing a risk to groundwater contamination. Moreover, a few proportion of HHs have opted for safe
technologies such as septic tanks, biogas digesters and twin pits.

Types of containment

39%
24%
17%
12%
6%
m =
—
Lined tank with Fully lined  Single pit  Twin pits Septic Biogas A
impermeable tank tank digester s

walls and open
bottom

EMPTYING AND TRANSPORTATION

According to the survey, 23% of the HHs have emptied their
containments at least once since installation. Usually, the
containments are emptied at an interval of 6 to 10 years.

Butwal Sanitary Private Ltd. has been providing faecal sludge
desludging and treatment service to different municipalities
of the Lumbini Province including Tilottama Municipality.

84% of HHs emptied FS

mechanically (Private

Twin

et ﬁ N
KIl with desludging service provider

Emptying Frequency

desludging service providers). 35.43%
26.46%
18.39%
16% of HHs emptied FS o °
. 11.66%
manually (self or traditional
sanitation workers) 3.59% =
[ | ||
Twice a Every Every Every Every More than
Details of desludging service providers year year 2years  3-5years 6-l10years  10years
Service Provider | Private Emptying mechanism
No. of service provider 6
No. of vehicles 12 93% 98% 77% 77%
100%
Capacity of vehicle (litres) 3,500 -4,500 o
Average number of trips per day per 1 79 2% 23% 23%
vehicle Fully lined Lined tank with Septic Single pit Twin pits
3 X tank impermeable walls tank
Average service charge per trip (NPR) 2,500 and open bottom 1 Mechanical B Manual
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utiErst
(Treatment) (Re-use or Safe Disposal)

ESTIMATION OF FAECAL SLUDGE

Total estimated volume of FS generation in the municipality: 93,290 m? per year which is 255.59 m?per day.
Total volume of FS emptied in the municipality: 11,708 m3per year which is 32.08 m? per day.

Total volume of FS emptied by mechanical desludging: 10,197 m? per year which is 27.94 m? per day

Total volume of FS emptied by manual desludging: 1,510 m3 per year which is 4.14 m3 per day

Summary of faecal sludge produced, emptied and transported in Tilottama Municipality (cubic meter)

Manual 1,510

Mechanical 10,197

FS Emptied : 11,708
FS not Emptied : 81,582
Total FS Generated : 93,290

FS Generated and Emptied

40,565

M Generated

B Emptied
8,928
. 701 -4'812 1,933 -4'433 1,968
Fully lined Lined tank with Septic tank Single pit Twin pits

tank impermeable walls
and open bottom

TREATMENT

The municipality itself has not established a faecal sludge treatment
plant. However, Butwal Sanitary Pvt Ltd has been providing
treatment services since 2021 A.D. It has constructed and operated
a faecal sludge treatment plant located in the Ramnagar Community
Forest in the border of Butwal Sub-Metropolitan City and ward 2 of

Tilottama Municipality. B £ l —
p =g i

Treatment component at Butwal Sanitary Pvt. Ltd

SAFE DISPOSAL OR REUSE Disposal practice after manual emptying

71.43%
The faecal sludge emptied mechanically by Butwal Sanitary are

transported to FSTP while some private sectors apply the emptied
FS in farmlands or disposed of in nearby forest and water bodies.

The majority of manually emptied FS are applied in farmlands 17.14% 11.43%
without treatment, while some are dig and dump or composted. - -
However, direct application to farms and disposal to water bodies Direct application T T T
possess risks to the environment and public health. to farm
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SHIT FLOW DIAGRAM (SFD)

The SFD of Tilottama Municipality visually represents the status of sanitation practices across the entire
sanitation value chain. The diagram illustrates that FS generated by 64% of population is safely managed (Green).
Initially, 74% of FS is safely contained. However, this proportion drops to 61% considering the unemptied FS
is safe. The remaining 13% of FS which is contained and emptied, remains safe depending upon the nature of
the emptying mechanism and further availability of treatment facilities. This points out the necessity of proper
emptying and treatment of FS. Only 3% of FS undergoes proper treatment.

Furthermore, FS generated by 36% of population is unsafely managed (Red). It includes 1% supernatant (SN)
not delivered to treatment plant and 1% FS not treated. Additionally, 19% of FS is neither contained nor
treated and 16% of FS emptied (10% FS contained and 6% FS not contained) is not delivered to treatment plant
possessing risks of environmental pollution. This highlights significant gaps that must be addressed to mitigate
environmental and public health risks associated with inadequate FS management practices.

Tilottama Municipality, Lumbini Province, Nepal Date prepared: 1 Sep 2023
Prepared by: ENPHO

Version: Reviewed
SFD Level: 2 - Intermediate SFD
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WW: Wastewater, FS: Faecal sludge, SN: Supernatant [ sately managed I unsatoly managed

Produced with support from the SFD Promotion Initiative with funding from the Bil & Melinda Gates Foundation.
The SFD Promosion Iniiative recommends thet this graphic is fead in conjunclion with the city's SFD Report which is available at sid. susana org

RECOMMENDATIONS

Replace and retrofit the unsafe containment systems to safer techniques and technologies such as septic
tanks, biogas digesters and twin pits.

Advocate for the formal registration and regulation of private desludging service providers operating
within the municipality.

Construct a faecal sludge treatment plant to manage FS effectively.

Formulate and enforce sanitation policies and regulations to ensure safe sanitation practices in the
municipality.
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ABOUT THE PROJECT:

Municipalities Network Advocacy on Sanitation in South Asia phase Il (MuNASS-II)
|Funded By > : Bill & Melinda Gates Foundation (BMGF)

| Executing Agency > : United Cities and Local Governments Asia-Pacific (UCLG ASPAC)

|Implementing Agencb : Municipal Association of Nepal (MuAN)

|Technica| Partner > : Environment and Public Health Organization (ENPHO)

| Program Duration > : November 2021 — December 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 installation and operation of FSTP and to enhance capacity
of elected representatives and municipal officials regarding the need for FSM/CWIS.

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/OBIJECTIVES:

e Demonstrate innovation on SDG 6.2 measurement by mobilizing cities in South Asia
¢ 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

yi Legend \
: I wunicipalities ogi:.qss [

I Filot Municipalities of MuNASS | - &
|| 65 Municipalities for SFD intervention under MuNASS Il e e ilometers
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I FOR FURTHER INFORMATION

Municipal Association of Nepal (MuAN) Environment and Public Health Organization (ENPHO)

P.0.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

United Cities and Local Governments Asia-Pacific (UCLG ASPAC)
City Hall, Jakarta, Indonesia
Te: +62 21 389 01 809
Fax: +62 21 389 09 802
Website: uclg-aspac.org
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