
EXAMPLE OF CONSTRUCTION AND O&M COSTS  
Table 9 shows cost estimates of limestone contactors built in Port Simpson, British 
Columbia for flocculation and corrosion control purposes. 

Table 9. Cost Estimates of Limestone Contactors in Port Simpson, British 
Columbia (Benjamin et al., 1992) 

 

The total cost to construct both of these contactors was $CND 140,000. The high total 
cost was due to the facility being remote from large towns causing increased cost in 
transporting construction materials. It was estimated that 90% of the limestone cost was 
for transportation. The total cost would be approximately 50% lower if the facility were 
close to large towns. 

The cost for the two contactors was estimated based on the design criteria listed in Table 
10. Different design criteria were used for these contactors.  

Table 10. Design Basis of Limestone Contactors in Port Simpson, British 
Columbia (Benjamin et al., 1992) 

 

This may be due to higher requirement on the pH and alkalinity content of the water 
treated used for corrosion control. Therefore, it is designed to have a contact time slower 
than that of the contactor used for flocculation. 



A cost comparison was made between a limestone contactor and soda ash for treating an 
average of 1.1 MLD of water (1.6 MLD maximum) at the Mars Hill, Maine water 
treatment facility. It showed that the capital costs between the two options were similar, 
in the range of US$ 40,000 (Spencer, 2000). De Souza et al. (2000) found that the capital 
cost for limestone contactor installation is much higher than adding lime and carbonate 
for treating 6 MLD water at Makwane Treatment Plant in South Africa. Refer to Table 11 
for cost comparison. 

Table 11. Comparison of Capital Costs for Stabilization in Makwane 
WTP, South Africa (De Souza, Jason and Manxodidi, 2000) 

 
Even though the capital cost for limestone contactor is high, it is less expensive to operate 
and maintain compared to feeding soda ash and lime (Spencer, 2000 and De Souza et al., 
2000). It was estimated that the yearly cost of limestone replacement at Mars Hill, Maine 
is US$200 compared to US$2,500 for soda ash (Spencer, 2000). Figure 16 and Table 12 
show comparison of cumulative cost between limestone, lime and sodium carbonate over 
a 10-year period for the Makwane Plant in South Africa.  

Figure 16. Comparison of Cost Between Limestone, Lime and Sodium 
Carbonate (De Souza, Jason and Manxodidi, 2000) 

 



Table 12. 10-Year Cumulative Cost Comparison Between Various 
Stabilization Options (De Souza, Jason and Manxodidi, 2000) 

 

Figure 16 and Table 12 demonstrate a significant savings when using limestone contactor 
over lime and sodium carbonate that more than offset higher capital costs. 

Financial assessment was carried out by CSIR to investigate the viability of the 
Simplified SSP to stabilize the typical raw water in Stellenbosch, South Africa. The 
viability of the Simplified SSP was determined theoretically using the computer model 
developed using JAVA, STASOFT and WATCHEM described earlier. 

Comparison of operating costs was made between each Simplified SSP variation and 
between the Simplified SSP and conventional stabilization (based on achieving the same 
final water quality). The operating costs were determined using the required chemical 
dosages and chemical costs. Figure 17 shows cost comparison between the Simplified 
SSP and conventional lime/CO2 stabilization.  



Figure 17. Chemical and Running Costs for Simplified SSP Configuration 
with Nominal Lime Dosage after Blending, for a Final Alkalinity of 50 

mg/L (De Souza, Du Plessis and Mackintosh, 2002) 

 

Both were based on treating the raw water characteristics as shown in Table 13 until a 
final alkalinity of 50 mg/L and a CCPP of zero were achieved.  

Table 13. Typical Raw Water Characteristics of Stellenbosch, South Africa 
(De Souza et al., 2002) 

 

 



The chemical prices were based on the current cost at Stellenbosch, South Africa in 
November 1999 shown in Table 14. 

Table 14. Chemical Costs used in the Simplified SSP Basic Financial 
Evaluations (De Souza et al., 2002) 

 

Figure 17 shows that the use of a 20% sidestream leads to a 50% chemical cost saving of 
2.63 c/kL (De Souza et al., 2002). In the case of a 100 ML/day treatment plant, this is 
equivalent in a savings of R 78,900 per month and R 959,950 per year (De Souza et al., 
2002). The treatment cost using conventional lime/CO2 shows a constant trend 
throughout the range of the percent sidestream.  

Cost comparison also shows that it was financially attractive to do the following: 

a) Strip the excess CO2 after blending the sidestream and mainstream. 
b) Accompany the partial stripping of the mainstream by adding lime. 
c) Not strip the excess CO2 before blending the sidestream and 
mainstream. 
d) Not strip the CO2 from the mainstream. 

Financial assessment was carried out to investigate the viability of the Simplified SSP to 
stabilize the raw water of the Lesotho Highlands Scheme, South Africa. Financial 
evaluation of SSP was conducted by comparing its cost with the conventional methods 
(lime and carbon dioxide stabilization) treating the raw water from Katse Dam, South 
Africa. Table 15 shows the raw water characteristics. 



Table 15. Typical Raw Water Characteristics of Katse Dam, South Africa 
(De Souza et al., 2002) 

 

The viability of the SSP was assessed using the computer model developed using JAVA 
and pilot plant operation. Table 16 shows the cost comparison between SSP and 
conventional stabilization.  



Table 16. Cost Comparison Input Variables (De Souza et al., 2002) 

 

The cost comparison in Table 16 and financial model in Table 17 were based on utilizing 
a “high” percentage sidestream (10%) combined with “low” percentage CO2 recovery 
and re-use (10%), and an airstrip of the blended stream.  

Table 17. Project Financial Assessment Summary-Conventional 
Stabilization vs. SSP (De Souza et al., 2002) 

 



Based on the data shown in Table 16 and 17, even using assumptions that are detrimental 
to SSP (such as lifespan of 10 years, raised electricity costs for SSP, risk discount factor 
of 30% per annum, minimum required return of investment of 10% per annum and low 
percentage CO2 recovery), SSP still provides significant financial advantage over 
conventional lime/CO2 stabilization with a project payback period of 4.3 years, Net 
Present Value of R 2.7 million and Internal Rate of Return of 52% (De Souza et al., 
2002). 

Based on the financial assessment studies, direct comparison between the SSP and 
Simplified SSP is not possible due to the variations of chemical costs. The cost variation 
may be due to the quality of the chemicals, Rand exchange rate and the region to which 
the chemical is transported. In this case, it is due to conducting the studies at separate 
locations. 

 

 

 
 


