ECOTOXICITY ASSESSMENT OF DAIRY WASTEWATER: ENVIRONMENTAL RISKS AND REGULATORY NEEDS
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MATERIALS AND METHODS
1. 
2. 
CASE STUDY: DAIRY INDUSTRY
The production process follows a traditional method of fresh cheese manufacturing and is similar to the one described by Santos et al. (2017). The first stage is raw milk filtration followed by pasteurization and standardization (milk is heated to 62 ºC for 30 minutes). Pasteurized milk is then cooled down to 30 ºC. Salt and coagulant agent are added to the pasteurized milk, and the mixture is set to rest for 50 min. Finally, the cheese is salted, molded, and taken to a freezer to be packed the next day (Figure S1A). For yogurt production, the mixture is homogenized after raw milk pasteurization and set to approximability 40 ºC, the appropriate temperature for the growth of starter cultures. Afterwards, starter cultures (Lactobacillus bulgaricus and Streptococcus thermophilus) are added to the pasteurized milk. When the pH reaches 4.5, the mixture is set to 7 ºC, it is flavored and packed (Giner Santoja et al., 2019a) (Figure S1B).
Figure S1 - Flowchart showing production stages and main sources of wastewater in the production of (A) cheese and (B) yogurt from raw milk.
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Source: Adapted from H. C. M. Santos et al. (2017) and Giner Santoja et al. (2019).
For this industry, DWW generation (Eν) was estimated according to Equation S1 (Von Sperling, 2014). Processed milk average density (ρ) was considered as 1.02772 kg L-1 (Rahmawati & Juwitaningtyas, 2024), wastewater production (ν) was estimated as 2.5 L kg-1 of processed milk, and the milk processing rate (Р) is 1200 L per day-1. Hence, the dairy industry generates approximately 3,083.16 L of DWW per day-1.
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CRITICAL ANALYSIS OF CURRENT TOXICITY STANDARDS
For water bodies classified as Classes 1 and 2 (Brasil, 2005), the maximum wastewater concentration (Equation S3) allowed must be less than or equal to the NOEC derived from a chronic toxicity test. For acute toxicity assessment, Equations S4 and S5 determine the maximum wastewater concentration allowed. However, for Class 3 freshwater bodies (Brasil, 2005), Equations S6 and S7 are used to assess the maximum allowable wastewater concentration. Additionally, Directive FATMA No. 17/2002 (Santa Catarina, 2002) determines the maximum wastewater concentration in freshwater bodies based on TF values from acute toxicity responses (Equation S8).	Comment by Author: For me this paragraph is the methodology. All the previous paragraph can be transferred to Results and Discussion section. 
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Where WC is wastewater concentration in the recipient water body (%), QWastewater is the maximum daily wastewater discharge (m3 per day-1), and Q7,10 is the annual average of the daily flow that occurs on average only once every ten years (m3 per day-1).


1. Control charts
Figure S2 – Control chart for Raphidocelis subcapitata - sensitivity assays using Sodium Chloride (NaCl).
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Figure S3 – Control chart for Daphnia similis - sensitivity assays using Sodium Chloride (NaCl)
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Figure S4 – Control chart for Danio rerio (larval) - sensitivity assays using Sodium Chloride (NaCl).
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Figure S5 – Control chart for Danio rerio (adult) - sensitivity assays using Sodium Chloride (NaCl).
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Figure S6 – Control chart for Aliivibrio fischeri - sensitivity assays using K2Cr2O7.
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