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Calculating the risk formula – Sept 19 

We wanted a simple way to assess the risk that sanitation in a given area will cause people to 
get sick.  

To do this, we have produced a basic formula:  

𝑅𝑖𝑠𝑘 = (𝑅𝑖𝑠𝑘𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡 + 𝑅𝑖𝑠𝑘𝑇𝑜𝑖𝑙𝑒𝑡𝑠 + 𝑅𝑖𝑠𝑘𝑂𝑝𝑒𝑛 𝑑𝑒𝑓𝑒𝑐𝑎𝑡𝑖𝑜𝑛) ∗ 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 

The study area is divided into a grid of squares of one square kilometer, and the risk rating is 
produced for each square.  

The formula brings together four key elements that are critical to understanding the risk 
within a given area: environment, toilets, open defecation rates and population density.  

𝑅𝑖𝑠𝑘𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡 = 𝑤1 ∗  𝑅𝑖𝑣𝑒𝑟 𝑙𝑒𝑛𝑔𝑡ℎ ∗  𝑤2 ∗ 𝑅𝑜𝑎𝑑 𝑙𝑒𝑛𝑔𝑡ℎ 

Where:  

River length is the summed length of all rivers within the grid square; 

Road length is the summed length of all roads within the grid square; 

W1 and W2 are weights applied to each element. 

We have calculated environmental risk by using the summed length of roads and rivers in 
each square. We have used these two indicators for several reasons. The primary reason is 
that they are easily calculable from open datasets. We are using the length of rivers in the 
square as a proxy for how susceptible an area is to flooding, and therefore how likely toilets in 
that area are to pollute water through the spread of fecal waste during a flooding event. The 
length of roads in the square indicates how accessible an area is for emptying services. These 
two variables are then weighted (w1 and w2) according to how important we believe them to 
be.  

This is clearly very basic and has huge room for improvement. We want to develop it by using 
the area of the square covered by water during dry and rainy seasons, as well as flooding 
events. We want to incorporate the DRASTIC methodology, but are currently lacking key 
datasets on ground water levels, soil media and water quality.  

Toilet risk is calculated using the following formula:  

𝑅𝑖𝑠𝑘𝑇𝑜𝑖𝑙𝑒𝑡𝑠 =
% 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑈𝑠𝑖𝑛𝑔 𝑡𝑜𝑖𝑙𝑒𝑡𝑠 ∗  ∑ 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝑡𝑦𝑝𝑒 ∗  

𝐿𝑎𝑠𝑡 𝑒𝑚𝑝𝑡𝑖𝑒𝑑
𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 + 1

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑜𝑖𝑙𝑒𝑡𝑠 + 1
 

Where:  

% population using toilets comes from JMP statistics; 

Storage type rates the type of toilet containment, where septic tank = 1 and pit latrine 
= 2. This is taken from household survey data; 

Last emptied is the approximate time in days since the toilet was last emptied, based 
on household survey data; 

Capacity is the approximate capacity of the toilet in m3, based on its containment 
type; 
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Number of toilets is the number of toilets within the grid square. 

This section is designed to assess the risk of the sludge that is present in the grid square, and 
how likely this sludge is to pose a risk to the people living and using toilets there.  

The risk posed by open defecation is calculated as follows:  

𝑅𝑖𝑠𝑘𝑂𝑝𝑒𝑛 𝑑𝑒𝑓𝑒𝑐𝑎𝑡𝑖𝑜𝑛 = (1 − % 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑢𝑠𝑖𝑛𝑔 𝑡𝑜𝑖𝑙𝑒𝑡) ∗ 365 

Where:  

% population using toilets comes from JMP statistics; 

365 is a weighting representing the risk posed by sludge out in the environment.   

This formula is a simplification of the Toilet risk formula, removing the storage type, capacity 
and number of toilet elements. The weighting is related to the ‘last emptied’ variable.  

Finally, population density is included to take into account both how the risk level of fecal-
oral contamination increases in densely populated areas, but also how more people are at 
risk in these areas.  


