Topic: Development of an Innovative Modified Dry Pit Sanitation System for Water
Stressed Rural India

1. Introduction: Rajasthan state in India predominantly employs a system known as the dry
pit latrine, colloquially referred to the “Dhamaka toilet”. However, it is polluting the
groundwater; thus, we have identified a solution involving the development of technology.
This utilises biochar for infiltration and also modified the design according to the stakeholders’
surveys, then implemented it in the chirawa village of Jhunjhunu district of Rajasthan on a pilot
basis. This design is an innovative toilet solution specifically to address the challenges of water
stressed regions, ensuring functionality, sustainability, and user acceptance. The study
rigorously assesses the sustainability of current modified dry pit latrine systems, identifying
principal strengths & weaknesses, with creating an evidence-based basis for comparison with
other sanitation alternatives in similar sustainability context.

Figure 1: Pilot modified dry pit latrine structure ~ Figure 2: 3-D design of the modified dry Pit latrine

2. Methodology: The modified dry pit system was developed in the laboratory, prior to its
implementation at the village level shown in Figure 1 and 2 showing the 3D model of the pit.
For working and efficiency of the dry pit latrine some points have been taken account such as
design, odours, nuisance, use, insects and impact on environment etc (Jothinathan & Singh,
2024; Nakagiri, Niwagaba, et al., 2015). User surveys have been conducted periodically, which
were impacted by design characteristics like the size of the vent pipe and the materials used for
the superstructure, to figuring out how bad the smell and flies were (Nakagiri, Kulabako, et al.,
2015). Environmental efficiency, including the possibility of groundwater pollution, evaluated
by monitoring faecal bacteria in adjacent wells or by implementing barriers (e.g., sand) around
pits to reduce leaching (Naser et al., 2019). Regular checks, interviews, and direct
measurements, with statistical analysis shows the efficiently working of latrines using the
author (Obeng et al., 2019; Septien et al., 2018) methodology. The table 1 below presents the
input and output data for the laboratory-modified dry pit latrine. Using intake comprising a
slurry of cow manure and kitchen waste slurry from the biogas laboratory. Estimated cost:
29810 rupees (as per the 15 family members). Estimated life: 10 Years. Reduced water
requirement — works on water stressed region. Easy maintenance design — minimal labour
needed. Odor free, water-efficient, and easily manageable.



Table 1: Water quality parameter results of the lab based modified dry-pit of three months
data (average of every month)

Sample Name | pH | Salinity (PPT) | Conductivity (ms) | TDS (PPT) | COD (mg/L) | BOD (mg/L)
Inlet 9.01 | 3.7 4.8 3.7 540 148

Outlet 7.4 | 1.2 1.9 1.2 200 25

Inlet 9.08 | 3.2 6.9 4.08 590 138

Outlet 72 | 1.1 1.8 1.1 180 22

Inlet 9.15 | 2.8 4.9 3.06 620 144

Outlet 73 |1 1.6 1 190 24

3. Conclusion: After following the installation of the toilet, user surveys were carried out on a
regular basis. The monitoring of faecal bacteria has been used to evaluate environmental
efficiency, for identifying the danger of groundwater pollution. According to the findings of the
tests that were conducted on the BOD and COD indicators of the water quality, it is safe to use
the toilet. In addition to statistical analysis, regularly scheduled checks, interviews, and direct
measurements were also performed. Author concluding that users were comfortable in usage of
the technology and it is functioning effectively.
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