Small-scale sanitation systems (4S) in Nepal:
Evaluation results and conclusions
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Research Goal

To provide evidence-based policy recommendations for
improved system design and operations and
maintenance to inform strategic financial decision
making and, thus, accelerate access to treatment of
wastewater and sludge



Research Objectives

* To explore current status of small-scale sanitation (SSS) systems in the
country.

* To explore capacities, technologies and context of application of SSS
systems.

* To explore major stakeholders engaged in implementation,
management, operation and monitoring.

e To assess the performance on quality of treated wastewater from SSS
systems.

e To assess the socio-cultural acceptance of different technologies.



Methodology
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Results and Discussion

Fulfillment of success factors



Operational Status of Selected SSSs
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T T
Community/Municipal Institutions
® Fully Operational = Partially Operational = Non Operational




Status on Planning

Descriptions | Community/Municipal Institutional
Objectives Environmental Protection | Water Reclamation
Energy Generation
Initiators GoN or I/NGO Demand Driven
User’s 6 (50%) during Initiation |Conception Phase
Participation |Phase
Role in No role Approval
Technology

Selection




Status on Quality of Design

Difference in Elevation Level

100% Unwillingness of some users
80%
715% Depended with other for
complete treatment
50%
25% ‘ '
0%

Stormwater Inbuilt Sludge Connection of all
management Treatment Unit sources of WW



Dried Sludge in SDB

Separate Stormwater Management
System




Quality Of Implementation

100%
5%
50%
25%

0%

20%

Cracks In the
structure

33%

Corrosion of
concrete/ Metal parts

17%
I

Adverse condition of
Manholes



System Startup and Handover

100%
15%
57%
50%
25%
0% —

Information on  Formulation of O&M Establish O&M Fund
system provided to Guideline during handover
user



Critical Success Factor (CSF) Evaluation: Planning, Design &
Implementation

Quality of Design 9.1%

Quality of
Implementation

4.5%

System Startup
and Handover

22.7%

0% 25% 50% 75% 100%
W good ™ caution M insufficient



Status on O&M Personnel & Capacity

100%
75% y
5.60% 55.60% 55.60%
50% 41. 60
25% 2%t
0
0%
Designated Able to Prevent &  Trained on Basic
Caretaker Solve Problem O&M
Independently

® Community/Municipal = Institutional



CSF Result for O&M

4.5% 40.9%
Skills O&M personnel 50.0% W 4.5%
50.0% 4.5%
Motivation of O&M operators 40.9% B 4.5%
- | 13.6% 22 7%
Accessibility of Maintenance
services 63.6% _
I 90.9%
Availability Energy &
consumables 9.1%
0% 25% 50% 15% 100%
good caution  minsufficient —mNA



Manual
Desludging

HFB is clean shows high motivation but due to lack of O&M
knowledge WW is fed from only one end

Loading
for
Transport

Treatment /
disposal?




Status on Management Setup

Skill of Managing Body
100%

2504 Consequences of lack of Operational Guideline

-
0%

Trained on O&M, Regular Planning to Regular observation
Technical Detail,  forecast Expenses of SSS
Health and Hygiene




CSF Result for Management Setup

Skills of

managing body

Supervision of

O&M

HR management

Documentation

22.7%
50.0% B 27.3%
9.1%
86.4% .4.5%
59.1%
40.9%
31.8%
40.9% 27.3%
— <
0% 5% 50% - 75% 100%
caution H Insufrticient

gooa



Alternative Use of
VFB???




Socio-cultural Aspect: Good

Acceptance
User's Behaviour
100% [VAL
UE]
0
75% (=12)
coop  AT% [VAL
UE]
25% (n= 12)
0%
Users Not  Regualr  Additional
Following Payment of Cash or
What they  Service Kind
are Charge Contribution
Informed for O&M

100%

75%

How good do you think is the system?

53%
50%
25% 17% 23%
0
w % B
QOQ& QOQ& 6006 Oob @\\@
4@6 4 6@) @"\* Qo'&\*

Lack of User’s Awareness
Lack of User’s Commitment



CSF Result for Socio-cultural Aspect

Behaviour
of user

Satisfaction
of user

18% 32%
41% 9%
50% 189
14% 18%
25% 50% . . 75% 100%

good

caution  minsufficient = NA



Status of Financial Aspect

Rs. 250,00
Major expenses
for desludging

Service Charge,
Municipal & I/NGO Support

Rs. 18,000
No caretaker

Community
Minmum Maximum



CSF Result for Financial Aspect

73%
Cost Recovery of O&M 18% . 9%

0% 25% 50% 75% 100%
Good Caution m Insufficient

Budget Allocation is limited to only Basic O&M — No budget for
major repalr and maintenance



Performance of Systems



What is the performance of a SSS system?

Wastewater Treatment

e Treatment effectiveness * Water reuse

« Adequate loading  Nutrient recovery

B e * Energy recovery

T




Qualitative Performance Observation Result
for Wastewater Treatment

33.3%
Wastewater Treatment 0
Efficiency 33.3% _ 33.3%

23.3%

Adequate loading 26.7% _ 50.0%

0.0% 25.0% 50.0% 75.0% 100.0%
good = caution minsufficient




Qualitative Performance Observation Result
for Reuse Opportunities

50.0% 6.7%
Active Water recovery 10.00/. 33.3%

3.3%
Active nutrient recovery 96.7%

3.3% 3.3%
Active energy recovery 13.3%. 80.0%

0.0% 25.0% 50.0% 75.0% 100.0%
gOOd caution | insufficient Not recovered



Qualitative Performance Observation Result
for Solid Management (Sludge & Scum)

0.0% 25.0% 50.0% 75.0% 100.0%
good caution  minsufficient




Description on Selected Systems for In-depth Sampling

S.N. [Code Context Components

1 CW-Mun Community Level |BD 6 Parallel HFBs

2 ABR-based- Municipal Level |[ST-AF-2 Parallel HFBs
Mun

3 ABR-based- Institutional Integrated ST with ABR-HFB
Com (Hotel)

4 CWe-Inst Institutional ST-HFB- 2 VFB In series

(Hospital)

5 ABR-based- Institutional Integrated ST with ABR-HFB-

Inst (School) VFB -PP




Qualitative Performance Observation Result for these
Systems

solid management ©20% I
Active energy recovery 20% "
Active nutrient recovery IEEEEEEE—

Active water recovery 60% 20%
Adequate Loading 20% 60% 1
Wastewater Treatment efficiency 40% 60%
0% 25% 50% 75% 100%

good = caution minsufficient mNA



Removal Efficiency

Contain VFB,

Installations in Institutional Level Much Effective

has good Removal Efficiency

72%
100%
750 12% 2
50%
25%

0%
CW-Mun

BOD m COD mTSS



Removal Efficiency of Nutrient

Removal Efficiency
89% 100%

7% 709 75% 6% 80%

41% 00%
0
33% 28% sc0,  40%
12% 20%
v Wil
1%
=7 0%

ABR-based-Inst CW-Inst ABR-based-Com AB%—based CW-Mun -20%

32% -40%
TP TN = AN



Removal Efficiency of Fecal Coliform

100%

5%

50%

25%

0%

48%

CW-Mun

86%

37% I

ABR-based-Mun ABR-based-Com

93%

CW-Inst

I

ABR-based-Inst



Quality of Effluent

300
250
200
150
100

50

ABR-based-Mun ABR-based-Com

* BOD

COD

CW-Inst
A TSS

ABR-based-Inst
+ AN



Conclusions
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