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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study 

Globally, over 70 diverse onsite sanitation systems (OSSs) may be available and suitable for 

certain site conditions (Ho, 2005). In African countries such as Tanzania, over 60% coverage of 

sanitation is OSS (Banerjee & Morella, 2011; Nansubuga et al., 2016). The main OSSs are septic 

tanks (STs) or septic systems (SSs), pit latrines, and ventilated improved pit (VIP) latrines 

(Nakagiri et al., 2015). These latrines and seepage pits are not viable alternatives with increasing 

population density and the resultant groundwater pollution except the SSs. The SSs refers to a 

small self-sufficient, below-ground OSS used to collect, store, and treat domestic wastewater at or 

near the source of generation in areas not connected to sewers (Adegoke & Stenstrom, 2019). The 

SSs include two distinct system designs: The STs and soakaway systems. The STs have the 

following innovative and cheapest option in the sanitation ranking, have been considered the most 

common in urban and peri-urban areas without sewers and new housing structures (Kihila & 

Balengayabo, 2020; United Republic of Tanzania [URT]., 2020). Soak away systems are suitable 

for removing fine residue as well as related contaminants. In general, SSs are easy to design and 

formal ones that require no chemical or energy inputs, commonly low-cost installation and 

maintenance, etc. Then, SSs are still the appropriate choice of OSSs, specifically for individual 

residential buildings, in developing or developed countries (Kazora & Mourad, 2018; Schaider et 

al., 2017).  

The OSSs in Tanzania need specific sustainability indicator (SIs) to monitor their performance or 

sustainability. However, in earlier research, several sets of SIs for wastewater treatment system 

assessments have been suggested (Balkema et al., 2002; Bracken et al., 2005; Capodaglio et al., 

2017; Cossio et al., 2020; Muga & Mihelcic, 2008; Murray et al., 2009; Palme et al., 2005). The 

SIs derived from the intensive literature review help to identify the problems and become the 

reference in assessing the sustainability of sanitation conditions in the city. By these references, it 

is expected that the decision-makers can make the decision based on a comprehensive perspective, 

not a fragmented view of sustainability. Also, these studies have attempted to define sustainability 

from various dimensions, scopes, contexts, or broad ranges. A sustainable sanitation system means  

the system that protects and promotes human health, protects the environment from degradation 

or depletion of the resource base, is technically and institutionally appropriate, economically viable 

and socially acceptable (Flores, 2011; Katukiza et al., 2010; Kvarnström et al., 2004). Such the 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Sustainability and Sustainability Assessment Concepts 

2.1.1 Sustainability Definitions 

Every sustainability issue began from a clear understanding of an operative description of the 

sustainability concept (Waas et al., 2014). Sustainability and sustainable development (SD) 

concepts are implemented in an exchangeable manner though their definition is under debate 

among individuals (Seghezzo, 2009). Indeed, the widely accepted meaning of the term 

sustainability as defined by the World Commission on Environment and Development (1987) is 

development that meets current demands without jeopardizing future generations' ability to satisfy 

their own needs. Many people have challenged this concept for its ambiguity and subjectivity. For 

example, defining the term "need" is problematic because what some people consider "needs" may 

be supposed as something else, such as "desires" by others (Waas et al., 2014). Because of this 

ambiguity, what one person considers sustainable may be reflected marginally or non-sustainable 

by another. Meanwhile, Seghezzo (2009) points out other flaws in the World Commission on 

Environment and Development's definition of sustainability, such as being primarily 

anthropocentric, exaggerating the role of the economy, and ignoring space, time, and human 

factors. Sustainability in this study is defined as the desired state where human requirements are 

met without natural resource depression. If possible, it has to be accomplished at a global level, 

but in practice, this high level is difficult to supervise. The SD is the process towards sustainability 

and needs to be addressed at lower levels: Individual, company, national or regional. The term 

sustainable has its roots in the Latin word subtenir means to hold up or support from below. Then, 

according to Malisie (2008), a sustainable system is defined as a system that does not threaten the 

natural resources and has the lowest cost concerning the physical, socio-cultural and economic 

environments. A challenge here is to decide at what level a system is sustainable. Although it is 

not necessary to define the level reasonably emphasize sustainable or unsustainable patterns (Waas 

et al., 2014). 

2.1.2 Sustainability Dimensions 

Sustainability is characterized by dimensions that are termed as aspects, criteria, domains, or 

pillars. According to Molinos-Senante et al. (2014) the significant sustainability dimension to 

characterize sustainability are economy, society and environment recognized as the triple bottom 
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increased eco-efficiency is required to decouple economic growth and environmental effect. 

Economic policy and market mechanisms should be used to help achieve long-term development 

or SD. In terms of the value of tools like legislation and public awareness, the economy is a highly 

powerful weapon for long-term development or SD. It offers enough motivations for adopting SD 

decisions. Economic sustainability emphasizes that all expenses associated with any action should 

be measured when making financial and business decisions. Such comprises long-term 

environmental and social costs, in particular. The economic dimension is critical to classify or 

assess the project's long-term economic drivers. 

(iv) Technical Dimension 

This technical dimension offers tools for comparing the technical elements of several systems and 

a decision-making tool for determining which system can give the best long-term service for the 

public while being straightforward to implement with little complexity and technical challenges. 

The use of low-cost systems that are acceptable to local financial and geographical conditions and 

within the technical capacity of the benefiting community is related to sustainable system 

selection. The essential system must be easily accessible, and there should be documented 

examples of the suitable application of the system for identical treatment goals with similar 

regional and environmental characteristics. It should be able to comply with all applicable 

legislation and treatment standards. Systems may fail to prevent to technical issues for instance, 

mechanical failures; nevertheless, these incidents must be avoided as much as possible, and the 

systems must be able to recover without undue expense or effort. 

2.1.3 Sustainability Assessment 

The measurement and assessment concepts operate together within sustainability concept 

nevertheless separately means an unlike procedure. Measurement procedure, variables related to 

SD or sustainability are recognized and data are collected and investigated with precisely suitable 

methods. Assessment procedure here the performance is compared against a standard for a 

criterion (or for several criteria). The assessments are applied activities within estimation and 

conclusion creating with anticipated chipping in of interested party. It should include 

characteristics like all-inclusive, harmonious, habit-forming, usefulness, hassle-free, promising 

and humane. Moreover, it should be expressive to the entire group of people who participated 

(Poveda & Lipsett, 2011). According to Vidal et al. (2019), sustainability is a highly complex 

measure in the domain, especially in sanitation systems. Then, to understand the situation and 

direct measures for its development, sustainability must be assessed based on sustainability 
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Table 1: Sustainability assessment categories 
Categories Description Examples of SA methods 
Indicator 
based 

Use indicators to describe a specific aspect of 
a system or sustainability dimension. These 
indicators are either integrated into an index 
or used separately. 

Environmental Performance 
Index, SEAMLESS-IF, Principal 
Component Analysis (PCA), 
Analytical Hierarchical Principle 
(AHP).  

Fuzzy logic approach 
Product-
related 

Frequently applied in industry for the 
production and/or consumption of goods and 
services assessment.  

Life cycle Assessment, Life 
cycle Costing, Product Energy 
Analysis 

Integrated Commonly used in project/system or policy 
decision-making actions. They look at the 
understanding of a system as a whole through 
alternative scenarios and conceptual 
modelling. They combine a variety of 
methodologies and tools. 

Multi-Criteria Analysis, 
Vulnerability Analysis, Risk 
Analysis, Cost-Benefit Analysis, 
System Analysis 

At present, the number of methods used within SA is a discussion and alteration topic because it 

is taken as a reasonably new field or subject. Also, existing methods for SA have the following 

shortcomings: Defining the weights and ranking due to inborn preferences; handling 

comprehensiveness, uncertainty and fuzziness; and representation of results (Lozano-Oyola et al., 

2012). According to Ness et al. (2007), the methodology selection to be applied in SA mostly 

depends on the scope of the assessment itself. The proposed study aims at supporting policymakers 

so, the assessment ease and simplicity are the principal conditions for the selection of the SA 

method. In this study, the indicator-based category will be used depending on the objective to be 

achieved by integrating the indicators into an index using the FIA (Section 2.1.6). 

2.1.4 Sustainability Indicators 

The appropriate sustainability indicators (SIs) that cover sustainability dimensions are important 

and strong instruments for any sustainability and SA decision-making (Dahl, 2012; Pintér et al., 

2012; Waas et al., 2014). Indicators are key tools aimed at making the sustainability idea assessable 

by measuring tendencies within the public. Also, to attempt the main statement that are we moving 

towards sustainability or not? In other words, the indicators are intended for answering the query: 

How might I know objectively, whether things are getting better or getting worse? An essential 

notion in support of the SIs usage is simplicity and importance. 

(i) Sustainability indicator Definition 

Every day in a lifetime, endlessly the indicators were applied to know, translate and improve the 

globe, frequently devoid of truly understanding them (e.g., levels, traffic signals) as well as acting 



   

11 

on them (Bell & Morse, 2013). For that reason, we are all likely to immediately know what an 

indicator is. More clarification is obtained from a theoretical perspective because meanings and 

terms differ a lot, for example, a variable, a parameter, a measure, a value, a meter, measurements, 

a measuring device, an index, something, a piece of data, representation, a proxy that is often 

puzzling (Bell & Morse, 2013; Moldan & Dahl, 2007). 

According to Waas et al. (2014), an indicator may be well-defined from two points of view. The 

current agreement describes an indicator from a system point of view as an operational 

representation of the attribute (quality, characteristics, property, aspects, etc.) of a system (Bell & 

Morse, 2013; Gallopin, 1997). A system means an interconnected collection of elements that are 

organized coherently in a way which accomplishes something (Meadows, 2008). It may 

approximately be all things still requires three features: interconnectivity; components; and 

aim/intention (Meadows, 2008). From a technical point of view, an indicator is a variable or an 

aggregation of some variables associated with a reference value which gives meaning to the values 

taken by the variables (Bell & Morse, 2012; Pintér et al., 2012; Singh et al., 2009). For example, 

an objective, a target, a norm, a standard or a benchmark may be taken as a reference value 

(Gallopin, 1997). The existence or non-existence of a reference value separates an indicator from 

a variable. A reference value requirement and the discrepancy between a variable and an indicator 

are the subjects of confusion often. Due to all facts in general, according to Waas et al. (2014), an 

indicator is the operational representation of an attribute (quality, characteristic, or property) of a 

given system, by a quantitative or qualitative variable (for example, numbers, graphics, colors, 

symbols, or function of variables) including its value, related to a reference value. 

(ii) Sustainability indicators Development and Selection Methods 

The SI development methodologies have been highly informed within several fields (e.g., financial 

development, community change, life, quality climate, natural resources, safe societies and 

sustainability (Hezri & Dovers, 2006). In general, it is possible to distinguish two comprehensive 

methods aimed at SI development: Top-down/expert-driven approaches are considered to be 

quantitative indicators established by specialists having defined methods and bottom-

up/stakeholder-driven approaches are taken to be  qualitative indicators established by the locally 

interested party and without evidently defined methods (Bell & Morse, 2013; Reed et al., 2006). 

Naturally, every approach ought to have its advantages and disadvantages. The method integration 

is probable and highly commended in many studies (Dahl, 2012; Gallopin, 1997; Hak et al., 2012;  

Milicevic, 2008). 
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(i) User Interface 

User interfaces comprise toilets that discharge black water and kitchen sinks and bathrooms that 

discharge greywater. These toilets can be a cistern or conventional flush-a toilet that has high water 

consumption differs from a squatting toilet that is both set up as an isolated unit. Water is related 

to hygiene in several cultures then these toilets are undoubtedly hygienic and comfy toilets for the 

user. But it has a problem like pathogens dilution and disperses widely to the environment if not 

properly treated and become a danger to drinking water supplies. In addition, valued constituents, 

like nutrients, in excreta are likewise diluted and likely gone for recycling. The pour-flush 

squatting toilet is used and accepted in Mwanza town, so it is used for analysis. It collects black 

water (i.e., excreta, urine, water and toilet paper for anal cleansing, water for flushing toilet, and 

chemicals (cleaning detergents, pharmaceuticals)) from the toilet. It is a steady toilet where water 

is spilled once used by the user (Fig. 3). Under a pedestal or pot, a U-bend (siphon) serves as a 

water screen to inhibit insects and odors from the toilet. It is particularly appropriate where water 

is used for anal purification, and continuous water supply is obtainable. It needs a smaller amount 

of water equated to a cistern flush toilet. The  2-3 liters is usually adequate. Otherwise, greywater 

could be used to flush once freshwater is not obtainable. Clogging may happen when the amount 

of water used for flushing is not sufficient. Then, it must be considered within the repairs process. 

 
Figure 3:  Pour flush toilette 

(ii) Septic Tank  

It is a buried, watertight small rectangular or circular chamber designed either anaerobic or aerobic 

and built to collect wastewater from a building. The calm environment inside the septic tank 

enables solids to be separated from liquids, allows partial ingestion of organic substances and 

storage of solids (Oladoja, 2017). According to Schaider et al. (2017) the septic tank aims to offer 

a setting to initial processing of OSSs by supporting physical deposition, floatation and anaerobic 

ingestion of sewerage. 
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They kept homes wastewater for 1 to 3 days before discharge, usually has two or three chambers 

(Adegoke & Stenstrom, 2019). Sludge accumulation is usually quicker in a septic tank than solid 

degradation and then it must be removed after some years. For example, each after 2-3 years it 

must be drained (URT, 2009). Then, they must be constructed at a reachable location for emptying 

trucks if not; they must be emptied by hand. 

The design of septic tanks depends largely on the: (a) Number of users, (b) Per capita wastewater 

production, average yearly temperature as well as the frequency of wastewater consumption. 

Usually, 48 hours of hydraulic retention time is used for moderate treatment. As it is built 

underground, the pathogens are not contacted by users while elimination efficiency is lesser. In 

the prevention of soil water pollution, ST waterproof is too significant. Bounds (1997) identified 

some aspects affecting the purpose of septic tanks: Inlet concentration; pH; addition of severe 

chemicals, drainage purifiers, paints or other unsuitable matters that can influence pH and 

biological activity into the water stream; addition of fats, oil, and grease (FOG); highly varying 

fluency patterns that disturb septic tanks (flow patterns); failure to maintain the build-up of solids, 

reduction of efficient volume and time in detention etc. 

Conventional septic tank effluent (STE) will add to the drain field/soak-away pit the nutrients, and 

microorganisms whereby part will ultimately reach the soil or near water resources (directly or by 

storm water runoff or groundwater discharge) (Schaider et al., 2017). Indeed, SSs contribute to 

non-point source (NPS) pollution (Capps et al., 2020). Table 2 offers typical concentrations of 

total nitrogen (TN), total phosphorus (TP), total coliform (TC), total suspended solids (TSS) and 

biological oxygen demand (BOD) found in STE and untreated residential wastewater (URW) 

(Tchobanoglous & Burton, 1991). 

Table 2:  Quality of the septic tank effluent and the untreated residential wastewater  

Parameters `Units Quality of STE Quality of URW 
Range Range Typical 

TSS mg/L 50-90 240-600 436 
BOD mg/L 140-200 216-540 392 
TN mg/L 25-60 31-80 57 
TP mg/L 10-30 10-27 19 
TC #/100 mL 103-106 107-1010 108 

Note that it is not simple to estimate the exact quantity of nutrient contents that at last arrives at 

ground/surface water. The final deliverance of pollutants to ground/surface water is decided by 

site situations or kind of system failure that it may be facing (Swann, 2008).  
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Figure 4:  Mwanza City with six zones and area of concern 
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assume the acceptable probability of error, e= 0.05 or 0.03 with a confidence level 95% or 97%, 

thus the sample size: 

n = 125 to 222 households  

Hence, approximately 200 households must be assumed to present patterns of the target population 

at large in all income levels, social and educational levels in Mwanza City (Fig. 5) 

For laboratory analysis, wastewater samples from 15 septic tanks with a soak-away pit were picked 

(Fig. 5). Furthermore, septic tanks were selected with usable holes which have been quickly 

unlocked as well as locked. The chosen households were coded after the screening process, and 

numbers were used to mark the sampling bottles. Triplicates from each of the septic tanks chosen 

were obtained at a two-week interval from wastewater samples. For water samples, two (2) 

sampling points in the urban stream were selected for sampling (Fig. 5). 

 
Figure 5:  Spatial distribution of sampled households, septic tanks and urban stream 

3.3 Fuzzy-based Indices Approach for Sustainability Assessment 

The research centered on the second objective developing and applying a SA method called FIA 

for assessing the sustainability SS. The method was developed by researcher using the guiding 

principle for calculating an index and testing it on SS in the study area (Georgiou et al., 2020; 

Nardo et al., 2008; Organisation for Economic Co-operation and Development [OECD], 2008). 
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connected to the soak pit, with underground pipes in most places. Therefore, the 15 STE or soak 

pit influent had been sampled at the soak pit inside the target watershed Fig. 8.  

 
Figure 8:  Sampling point of a septic tank effluent at soakaway pit 

Anh (2014) suggested that the loadings between 10 AM-4 PM presented the maximum 

concentration, which  may be originated from STE as there are great toilets recurrent usage, in 

case of hourly emission loadings from household wastewater. During 6-10 PM, the second-highest 

loadings were observed, whereby the main activities were toilet use and 

bathing/showering/washing. Wastewater samples were then taken at 10 AM-4 PM at each point of 

discharge (n=15) in this analysis.  

(vi) Urban Stream Water Sampling and Analysis 

As it was defined in Section 2.1.3 on the effect of nitrogen, phosphorus, pathogens, TSS and 

COD/BOD from the SSs, then the quality of the urban stream water (surface water source) nearby 

as the SIs will be analyzed. It is aimed to know whether the system serves the pollution of 

pollutants in the study area sustainably. However, the visibility of the algae concentration on the 

surface of surface water may also suggest contamination during the site inspection. This was also 

conducted aimed at verifying environmental hazards related to the sanitation systems. 

In the upstream and downstream of the watershed, water was collected at two sampling points per 

week for two months. The samples were taken at these points in urban streams using the following 

laboratory sampling instruments: Beaker 1 L, Cooler box filled with ice cubes, Ethanol 70%, Catch 

sampler, Latex gloves, Notebook and pencil, Thermometer, Portable pH meter, 1000 mL plastic 

bottles, Plastic bucket volume 10 L, Measuring cylinder. Water samples for analysis were obtained 

using normal procedures to the sterile glass/plastic bottles. They were transported to the testing 

laboratory within 24 hours or checked on-site using different equipment depending on the 
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CHAPTER FOUR 

RESULTS AND DISCUSSIONS 

4.1 Sustainability Indicators for Assessing Sustainability of Septic System in Mwanza City, 

Tanzania 

4.1.1 Sustainability Indicators 

Results of an all-inclusive review of literature in numerous screening levels which focused on 

wastewater treatment systems and discussions with individual experts are summarized in Table 8. 

Whereby, this practice generated about 50 initial set indicators with the standard indicator bolded. 

All SIs have been categorized under technical environmental, social, and economic dimensions as 

in Table 8. These will be applied as the earliest limiting point for building up the suitable and 

related basic SIs.   
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Table 11:   Presents parts of sanitation system and potential exposure 
 

SS parts Likely exposures 

Toilet (user interface) During and after cleaning (use) 

Treatment system 

(septic tank) 

During maintenance; In case of process failure; Direct contact with 

the treatment process. 

Discharge (soak-away 

pit) 

Water contact; use of contaminated groundwater as the source of 

drinking water; Insect or wild animal contamination contact 

Rest product handling Emptying of accumulated rest products/sludge 

End product use Use to arable soil; Ingesting of wastewater fertilized vegetables. 

Theme: Awareness 

This is described as the level at which groups of individuals are capable of recognizing, coping 

with, and reacting to problems such as systems practices, costs, and benefits associated with 

their wastewater systems. It promotes social characteristics that lead to a public feeling based 

on the presence of best understanding of the scheme, interests, openness, and involvement of all 

users, hygiene actions of the recipients, acceptance, satisfaction, etc. In general, decentralized 

wastewater treatment systems require further awareness and chipping in from local occupants. 

They are accepted by individuals who are aware of their aims and benefits, including economic 

ones (Capodaglio et al., 2017). This theme may be measured by judgmental surveys or, 

ultimately, user statistics of service-related complaints. 

SI: Public Awareness of Septic Tank Management (SO2)  

It assesses the public knowledge of the system's management. The assessment is based on a 

household interview on the understanding of the system's wasteful function. The better public 

understands the treatment programs, the more trust in the associated SS operations and the 

greater the degree of advantageousness in the system. It is crucial when public health and 

security problems (typhoid trends) are at risk. 

Objective: Maximization of public awareness (Yes) 

Data required (Variables) Units Remarks Score 
A number of respondents understanding 
the role of desludging: 
Yes (SO21) 

N
um

be
r 

No. of HH understand the role of 
frequent desludging 

2 

No (SO22) No. of HHs do not understand the 
roles of frequent desludging 

1 

 























   

55 

Justification of Indicator 

The capacity of the septic tank should be sufficient for the waste settlement or floatation 

depends on the rate of flow of liquid through the tank. It is related to the retention time (URT, 

2009). Storage space required for the sludge and scum is largely a function of the time interval 

between desludging. The data in Table 15 below for several years in Tanzania, to provide the 

septic tank sizes commonly used. It has been used in this study to formulate numerical ranges 

for assessing the system capacity. 
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Table 15: Septic tank sizes, adopted from (URT, 2009) 

Septic tank size (depth is from top water level) 
Type All wastes number of users Dimensions Volume 

Length (cm) Width (cm) Depth(cm) V, (m3) 
1 1 to6 210 60 150 2 
2 7 260 75 170 3 
3 15 300 90 170 5 
4 30 350 105 180 7 
5 40 400 120 180 9 

 

Theme: System Robustness  

In this study, two indicators defined robustness: the risk of system failure and flow variations 

adaptability. Due to the more severe consequences, "the risk of failure" was considered more 

important (2/3) than its "adaptability to fluctuating flows" (1/3) (Vidal et al., 2019). 

SI: Risk of Failure of System (TE3) 

This refers to the system's potential to experience a technological challenge that might affect 

its treatment capacity. Failure was described as the lack of adequate functioning of the system 

operating under normal conditions, both partly and fully. The indicator was assessed 

qualitatively using three variables: low, medium, and high robustness. 

Objective/Target: Minimization of the possibility of the failures (low failure level) 

Date required (Variables) Unit  Remarks Score 

The number of septic tank 

systems showing different 

failure levels; 

N
um

be
r 

It is based on the risks level of the soil-based 

treatment units (Soak pits) or clogging of the 

media in terms of the number of failures/ year 

that are; 

 

High (more than twice/year) 

(TE31) 

Not being constructed correctly, which is a 

common problem and high failure occurs 

1 

Medium (Twice/year) (TE32) Slightly constructed properly but still showing 

failure signs 

2 

Low (once/ year) (TE33) Properly constructed/managed  3 

Justification for Indicator 

This indicator was used as a relevant indicator because of technical issues such as mechanical 

failures technical systems may malfunction. The following risks can be considered the risk of 

the soak way pits not being constructed correctly and the risk of filter clogging, etc. depending 

on the system units assessed (Palme et al., 2005). Then, these actions must be diminished, or 
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provisioning, are assessed. Then this study is based on the evaluation of the normal size sludge 

removal interval of the existing system compared to the common frequency from the literature, 

which is 2 to 3 years. 

 Objective: Minimization of technical complexity (Low non-desludging interval). 

Data required (Variables) Unit Remarks Score 

The number of systems in HHs 

that, the non-desludging 

interval is;  

High (TE61)  

N
um

be
r-

Se
m

i-q
ua

nt
ita

tiv
e 

 

No of the tanks not emptied in more than six 

(6) years. Assumed all features showing 

some problems during the operation of the 

system in last years  

1 

Moderate (TE62) No of tanks with 3 to 6 years and assumed 

slightly functioning  

2 

Low (TE63)  No. of tanks emptied in less than three (3) 

years and assumed that all systems are 

working properly and no problems have 

been observed 

3 

Justification for Indicator 

SSs must be maintained because if this is not done, they will become a source of pollutant 

release. The maintenance needed for a SS is being governed by its design. It should function 

with minimal maintenance requirements, as any disruption will have detrimental environmental 

impacts. The system should have safe and sound controls to mitigate effects due to system 

maintenance.  

SI: Availability of Materials Locally for Minor Problem Fixing (TE7) 

It relates to the availability of procurement of materials/services during operating processes and 

the likelihood of repairing minor issues within a reasonable period of repair. Technologies can 

use components and spare parts that are locally sourced and can be easily bought and 

transported. 

Objective: Maximization of the possibility of obtaining the materials locally (High chance). 

Data required (Variables) Unit Remarks Score 

No. of HHs responded to the 

availability of local materials 

and the possibility to repair 

within a reasonable time as; 

`N
um

be
r 

Necessary materials are obtainable and 

possible the problem may be resolved 

within 4 hours of notification  

3 
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High (TE71) 

Medium (TE72) Necessary materials are slightly obtainable 

and possibly the problem can be solved in 4 

to 6 hours after it is first notified. 

2 

Low(TE73)  Necessary materials not are obtainable, and 

the problem may be solved over six hours of 

the first notification. 

1 

Justification for Indicator 

Repairs often include fixing minor device issues (for example, blockage, slight cracking, slight 

replacement parts contravention) to ensure that contaminants and other pollutants are removed 

effectively. The availability of materials and human capital are strongly affected by this within 

a reasonable time to repair the system. That way, the availability of materials is one of the basic 

SIs used in this research. 

Every community will have different reasonable times according to their understanding of how 

necessary it is to make sure the system works again, their ability to react to the issue, and their 

access to their closest service. In this analysis, the probability of repair is semi-quantitatively 

defined. If the problem may be resolved within 4 hours after its first notification, then a high 

potential is obtained. The 4-hour norm is extracted from interviews with nine (9) local builders 

in Mwanza city. It involves the length of regularly required spare parts acquisition and the time 

used to meet the service resources. 

The SIs are meant to determine how to achieve sustainability. In this segment, these SIs chosen 

and updated are complete and versatile and may be utilized in several uses like planning and 

designing new systems, enhancing and updating the current system, etc. It should be noted that the 

concept of sustainability or SD refers to an interrelationship between environmental, economic, 

technical, social dimensions, etc. Since depending on the focus and perception of the study all the 

indicators are in some way related to each other. Then, it means that the indicator inclusion in one 

dimension is merely a classification process, but does not mean that it doesn't come from another 

dimension. For example, in indicators such as the generation of odors and noise (nuisance), that 

might instead be either environmental or social indicators. 






























































































