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COAGULATION OPTIMIZATION WITH  
REAL TIME ORGANICS MONITORING 

Awareness about the negative effects of natural organic 
matter (NOM) within water and wastewater processes 
has increased due to ubiquitous concentrations in 
surface waters and some ground water sources.   
The need for effective organics removal has become 
more important as utilities work to meet increasingly 
strict regulations and optimize treatment technologies. 

Though NOM consists of many carbon-based 

compounds, the most problematic type for water and 

wastewater treatment is the aromatic compounds. The 

ring structure of carbon atoms cause these compounds 

to readily attach with various functional groups. In 

general, aromatic organics such as humic acids tend to 

be more reactive than the other constitutes of NOM. 

Monitoring the aromatic portion of NOM is an important 

aspect of any water or wastewater treatment process. 

Due to the reactive nature, these organics will more 

easily combine with and consume coagulant, impacting 

the removal process. Most notably, aromatic organics 

combine with chemical disinfectants to form harmful 

DBPs such as trihalomethanes (THMs) and haloacetic 

acids (HAAs). 

UV DETECTION OF AROMATIC ORGANICS

Monitoring NOM directly is complex and unattainable in 

real-time. Since monitoring NOM can provide valuable 

information for coagulation dosing, surrogate parameters 

are often used. NOM with a high aromatic content will 

readily absorb ultraviolet (UV) light at 254 nm (UV254) 

due to the strong absorption properties of the double 

bonded carbon atoms. The majority of NOM in surface 

water exists in a dissolved state and consists of fairly 

high aromatic content. Therefore the use of UV254 is 

an accurate and simple method for measuring the most 

problematic organics. 

ROLE OF SUVA

Another water quality parameter that is becoming 

increasingly referenced for coagulation applications 

is Specific UV Absorbance (SUVA). SUVA is simply 

UV254 (measured in m-1) divided by the concentration 

of dissolved organic carbon (DOC) (in mg/L). This 

allows the aromatic biased UV254 measurement to 

be normalized over the overall organic load in the 

water. A characterization of the aromaticity of the water 

independent from the general level of organics in the 

water can then be obtained.
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Interpretation of SUVA values indicate a raw water 

SUVA greater than 2 is primarily composed of humic 

matter and NOM will influence or control coagulation. 

In this scenario, UV254 is often the best indicator to 

determine coagulant dosing. A raw water SUVA less 

than 2 signifies mostly non-humic matter and turbidity 

will likely play a greater role in coagulation dosing. 

It should be noted that surface waters often contain 

significant amounts of aromatic organics and therefore 

have SUVA values of greater than 2, making UV254  

the parameter of choice for most coagulation  

dosing applications.

UV SPECTRUM ANALYSIS FOR COAGULATION

UV254 is generally accepted as an excellent water 

quality parameter for coagulation optimization; however 

there are cases where the matrix of organics in source 

water is more complex. Figure 1 shows a water source 

with dramatically fluctuating SUVA values indicating 

significant variations in the composition of the organics 

matrix over time. For these source waters, measuring 

the UV spectra absorbance can better characterize  

the matrix for improved coagulation optimization.  

In addition, spectral analysis compensates for the 

effects of turbidity negating the need for filtration  

prior to sampling. 

COAGULATION PROCESS CONTROL

For improved coagulation optimization, monitoring 

organics should be performed both before and 

after the removal process with a dual feed UV254 

or UV Spectrum analyzer. Monitoring both streams 

simultaneously allows the plant to make adjustments 

to the chemical dose in response to fluctuations in 

raw water quality while ensuring the post coagulation 

values are meeting plant set standards. Additionally, 

the two measurements can be compared to provide 

percent removal of organics by the coagulation 

treatment process. 

The plant’s goals for effectiveness of the coagulation 

process whether it be a percent removal or meeting 

a post coagulation UVA value, can be continuously 

monitored. Real time analysis allows for coagulant 

adjustments to be made in response to current water 

quality conditions instead of relying on past historical 

trends, which will often result in greater organics 

removal, less operation challenges and clean safe 

drinking water for the public.  
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FIGURE 1: AVERAGE MONTHLY SUVA VALUES 

FOR OPTIMAL COAGULANT DOSING.

FIGURE 2: AVERAGE MONTHLY RAW WATER UVA, 

ALUM DOSE & POST COAGULATION UVA

0.00 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

Aug Sept Nov Dec Jan  Feb Mar Apr May Jun Jul Aug Sept Oct 

S
U

V
A

 

MONTH 

0.000 

20.000 

40.000 

60.000 

80.000 

100.000 

120.000 

0.000 

0.100 

0.200 

0.300 

0.400 

0.500 

0.600 

0.700 

0.800 

U
V
2
5
4
 (

U
V
A

)

A
lu

m
 D

o
se

 (
p
p
m

)

TIME

Raw UV254 Post Coagulation UV254 Alum Dose (ppm) 


