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The drainage network for industrial and rainwater effluents at Iberol was designed several 

decades ago and has been adapted to the processes implemented nowadays. Thereafter, it 

becomes useful to check its conservation status.  

Part of the industrial effluent produced at Iberol is piped to a neighbor company for physico-

chemical pretreatment before being discharged into the municipal sewage collector for further 

treatment in the local Waste Water Treatment Plant. The remaining either do not need to be 

pretreated or its hazardous chemical content require it to be treated outside by a licensed 

company. 

This work aims to analyze the current state of the drainage system for industrial and rainwater 

effluents, identifying any infrastructure problems and to propose solutions for its improvement. 

In parallel the various sources of liquid effluents had to be characterized, in order to verify if the 

current solution(s) are adequate.  

Samples of effluents from the various sites were collected and analyzed. The results obtained 

were compared with the daily records from the company. It was verified that the limits of pH, 

TSS, oils and grease imposed for collector discharge are met, although there are some 

difficulties in complying with the COD emission limit value.  

After the observation of the entire effluent network and identification of all locations in need of 

improvement, appropriate solutions were sought. For each of the services, a set of 

specifications were given to suppliers for the presentation of proposals. Parameters were 

established that allowed the selection of the most adjusted proposal in each case. 

Keywords: optimization of effluent network, biodiesel production, chemical oxygen demand, 

pH, total suspended solids, oils and fats. 

 

1. Background and objectives 

Industries produce effluents with distinct 

characteristics of the domestic effluents 

originated by the common population, and 

for that reason deserve special attention. 

Thus, the company producing the effluents 

must ensure its proper management. The 

industrial effluents can be processed by the 

company itself, if it is able to do so, sent to 

a municipal wastewater treatment plant 

(WWTP) or alternatively they can be sent 

for treatment by an external company. In 

order to be able to send industrial effluents 

to the WWTPs, it is necessary for 

companies to ensure compliance with the 

emission limit values (ELV). The WWTPs 

are obliged to comply with legislation on the 

quality of the effluent launched in water, 

which should guarantee that it will not alter 

the quality and characteristics of the rivers 

where it is released. 

Iberol's industrial effluent network is used to 

drain the different types of industrial liquid 

effluents produced in the company, from 



the processes of extraction of vegetable 

oils, the production of biodiesel, steam, 

compressed air and the reverse osmosis 

process. 

The aim of this work is the presentation of 

solutions for the improvement of the 

industrial and pluvial effluents network of 

the company and the definition of a set of 

specifications for each necessary service or 

equipment, followed by the selection of 

proposals and suppliers. 

2. Introduction 

Iberol is a company in Alhandra, Vila 

Franca de Xira, whose activity is divided 

into two distinct areas: the transformation 

and commercialization of oilseeds, with an 

installed capacity of about 1 000 000 tons 

per year, and the production and 

commercialization of biodiesel, with an 

installed capacity of 110 000 tons per year. 

In figure 1 the processes of preparation and 

extraction of vegetable oils from oilseeds 

are shown in a simplified form. In figure 2 it 

can be observed the diagram of the 

biodiesel production. In these figures it is 

possible to verify how some of the industrial 

liquid effluents of the company are 

produced. (1) 

About 30 000 m3 of industrial liquid effluents 

are produced annually in the company. 

Effluents from the extraction and 

neutralization processes, as well as 

effluents resulting from the production of 

steam and compressed air, do not allow the 

direct delivery of the effluent to the Alverca 

WWTP, since they exceed the ELV. Thus, 

these effluents are drained to a wastewater 

tank and are then sent for pretreatment at 

the WWTP of a partner company in the 

vicinity. At this station the effluent 

undergoes a physical-chemical treatment, 

which allows the correction of the pH and 

the removal of solids in suspension and of 

oils and grease. (2) 

After this treatment the effluent is sent to an 

equalization tank in the company, where 

the reverse osmosis rejection is also 

collected. From this tank the effluent is sent 

to the municipal collector. As regards 

effluent from the transesterification process 

its high organic load and its methanol 

content do not allow closed drainage due to 

 

 

Figure 1 - Simplified scheme for the preparation and extraction of vegetable oils from oilseeds. 
(Adapted from (1)) 



 

Figure 2 - Simplified scheme of the processes of neutralization, transesterification and purification 
of biodiesel and by-products. (Adapted from (1)) 

 

the danger of explosion or treatment at the 

WWTP, so it is sent by tank for treatment in 

an external company. (2) 

3. Methods 

For the accomplishment of this work, the 

identification of the several structural and 

functional problems in the networks of 

industrial and pluvial effluents was made 

and industrial effluent obtained in several 

points of the facilities was characterized. 

3.1. Analysis of industrial and 

rainwater effluent network 

The work began with the structural and 

functional verification of rainwater and 

industrial sewage networks. Manholes, their 

connections and covers, main pipes, tanks, 

retention basins, sinks, valve boxes, their 

lids and valves were observed. At the same 

time, the effluent network plant was 

updated, with the numbering of all the sinks 

and valve boxes in the network. 

 

3.2. Identification of problems 

With the verification of the entire network of 

industrial and rainwater effluents it was 

possible to identify several problems. 

Figure 3 shows the location of the problems 

to be solved at the plant site. 

The tank park D is intended for the storage 

of vegetable oils. It was verified that this 

one is not connected to the main line of 

industrial effluents. Thus, all the industrial 

effluent collected in this park is directed to a 

 

Figure 1 - Plant of Iberol with identification of the places with problems to be solved. 

 

Figure 3 – Plant of Iberol with identification of the places with problems to be solved. 



nearby fat retention basin. In this basin, 

also without connection to the industrial 

effluent pipeline, the industrial effluent from 

the park, its retention basin and the pump 

basin are accumulated. Because it is an 

effluent with high content of oils and grease 

(O&G) this will solidify inside the basin, 

creating deposits on its walls. As in the 

retention basin of park D, there is also no 

possibility of selective drainage of the 

collected effluent in the chemical and in 

methanol and hexane discharge retention 

basins. Thus, it is not possible to separate 

rainwater, which is drained as an industrial 

effluent. In the tank park C it was found that 

the valve boxes were broken, allowing the 

passage of industrial and rainwater 

effluents between boxes, which could be a 

risk if industrial effluents were sent to the 

rainwater effluent network. When the cover 

of the contaminated waste water tank was 

opened it was found that it was full. Thus, 

there is a risk that if there is an accidental 

discharge of methanol there is no space 

available inside this tank to collect the 

discharge. The greatest difficulty was found 

in drainage of the industrial effluent in the 

main conduit. It was found that there was 

solidification of the effluent inside the duct, 

which was filled. The drainage in this 

conduit occurs only in a gravitational way 

and by transshipment between several 

manholes and boxes, so it is necessary that 

the effluent reaches a certain level so that it 

can continue to be drained. In this way the 

effluent is drained slowly and is held inside 

the conduit for as long as necessary to 

solidify and impair drainage in this conduit. 

There are also manholes, sinks and valve 

box lids damaged, as well as some valves 

that need to be replaced. 

 

3.3. Characterization of industrial 

effluents 

In order to verify if the correct drainage of 

industrial effluents is being carried out its 

characterization was made. Effluent 

samples from seven sites were collected 

and the effluents were analyzed to pH, 

chemical oxygen demand (COD), total 

suspended solids (TSS) and O&G. Figure 4 

shows the sample collection sites. 

 

Figure 4 - Identification of effluent sampling 
sites for analysis. A - effluent from distiller 
used to remove traces of hexane; B – 
neutralization effluent; C - effluent from 
chemical washing and plant washing; D – 
transesterification effluent; E – effluent sent 
to pretreatment; F – effluent from 
pretreatment; G – effluent sent to municipal 
collector. 

4. Results and Discussion 

4.1. Effluent characterization 

The collection and analysis of samples took 

place during two periods, from 19th to 22th 

and from 26th to 28th of July 2016 and the 

results obtained are represented in figure 5. 

From the pH analysis it is verified that the 

value obtained for sample G (corresponding 

to the effluent sent to the municipal WWTP) 

is always between the ELVs. This shows 

that pretreatment to the effluent is suitable 

for pH correction.  

 

 

 



Figure 5 – pH, COD, TSS and O&G 1 of the industrial effluents. (3) 
 

The company has daily records of effluent 

quality, which have been assigned. A 

statistical analysis was carried out. Figure 6 

shows the analysis of the values obtained 

from January to September of 2016. 

Although there is a dispersion of the 

obtained values, most of these are in the 

zone of the boxes. For the final effluent 

most of the values are between about 5.5 

and 7, that is, within the range defined by  

the ELVs. Thus, the results obtained in the 

characterization carried out in July are 

confirmed and the results obtained are 

shown to be representative of the quality of 

the effluent. 

As for COD, contrary to what happened for 

pH, only in two of the days the ELV was 

fulfilled. This result may indicate that the 

pretreatment carried out is not the most 

suitable for reducing the COD of this 

effluent. Also in this case, a statistical 

analysis of the results obtained since the 

beginning of the year was carried out. COD 

values are mainly between 300 and 

2,000 mg O2/L. This analysis is in 

agreement with the results obtained in the 

characterization carried out in July and 

shows that these are representative of the 

effluent quality. 

There are no daily records for TSS and 

O&G. All values obtained for sample G are 

below the ELV, indicating that the 

pretreatment carried out at the partner 

company's WWTP is efficient in the removal 

of suspended solids. O&G, analyzes



 

 
Figure 6 – Whisker box-plot diagram of pH and COD for the effluent sent to the 
pretreatment, the pretreated effluent and the effluent sent to the municipal collector.(4) 
 

were only performed for 4 days. 

In the first 3 days values below the ELV were 

obtained, and on the fourth day a much higher 

value was obtained that surpasses the ELV. 

This result may be due to unscheduled factory 

shutdown and start-up, which affect the quality 

of the effluent. This result may give indications 

of difficulties in removing O&G at the partner 

company's WWTP, however there are few 

data, so it would be useful to carry out further 

analysis so that conclusions can be drawn on 

this process.  

4.2. Proposals to improve the 

industrial and rainwater effluent 

network 

After identifying the problems in the industrial 

and rainwater effluent networks it was 

necessary to look for solutions for each of the 

situations. In this way, sets of specifications 

were elaborated for each of the defined 

solutions and suppliers were searched, to 

whom the specifications for the submission of 

proposals were delivered. 

During the analysis of the effluent network, it 

was verified that there were clogged pipes, 

completely filled tanks and no liquid outlet, and 

there were also sinks with deposits of debris 

that prevented their normal use. Thus, it was 

verified the need to hire an external company 

to clean the effluent network. The intended 

work and the estimated volumes of effluent to 

be collected and sent for treatment were 

defined. In order to be able to know the 

structural state of the main conduct of 

industrial effluents it was also requested the 

video inspection inside that conduct. The 

companies from A to G submitted proposals for 

these services, although they were quite 

different, so it became necessary to establish a 

method for evaluating them and selecting the 

most appropriate one. Thus, parameters were 

defined for the evaluation of these proposals, 

to which a weighting value was associated, 

depending on their importance for supplier 

selection. The proposals were evaluated 

according to these criteria and the scores 

obtained are represented in figure 7-a. For 

these services, the proposal that obtained a 

higher score was chosen, corresponding to the 

one of company B. 



For the implementation of many of the 

proposed solutions it is necessary to carry out 

civil construction work, namely for the repair of 

valve boxes, manholes and walls of retention 

basins, or for the installation of an equipment 

to facilitate drainage in the main conduct of 

industrial effluents. In this way, sets of 

specifications were prepared for 3 companies. 

The proposals received were evaluated 

following the same method used previously, 

but using different parameters. The evaluation 

of these proposals is shown in figure 7-b. 

To solve the problems of drainage of liquid 

effluents in the main conduit of industrial 

effluents it was proposed the installation of a 

compact lift station in the last chamber with a 

pumping system that ensures that there is no 

accumulation of effluents in the conduits and 

that it arrives to the destination tank. Thus, 

station and pipeline dimensions, intended flow 

and estimated head losses in piping and 

accessories were defined. To this information 

was added data on the type of effluent to drain 

and needs at the structural level. After the 

information was sent to suppliers, 4 proposals 

were received, which were analyzed in the 

same way and the results are presented in 

figure 7-c. 

During the analysis to the effluent network it 

was found that the contaminated waste water 

tank had no liquid level indicator inside it. As it 

is a tank that should always be available it was 

proposed to install a level. For this purpose, 

the company's usual supplier was contacted, 

who submitted a proposal for a millimeter-

precision liquid level vibration sensor with 

ATEX approval for intermittent explosive 

atmospheres at normal service. 

 

Figure 1 – Evaluation of proposals presented by companies A to G for the provision of services and equipment. 
a - cleaning services of the industrial and pluvial effluent network; b - construction work; c- compact lift station; 
d - valve boxes lids; e - photoluminescent signaling. 

 

Figure 7 - Evaluation of proposals presented by companies A to G for the provision of services and 
equipments. a - cleaning services of the industrial and pluvial effluent network; b - construction 
work; c- compact lift station; d - valve boxes lids; e - photoluminescent signaling. 



For installation of the level and the compact lift 

station that will have two pumps and levels it 

will be necessary to make electrical 

installations. Thus, the company's electrical 

maintenance services were requested to 

submit a proposal for these works. The 

proposal presented is shown in table 1. 

Table 1 - Proposal for electrical installation 
work. 

 Tank level 
installation 

Installation 
of the lift 
station 

Cost of labor (€) 800 915 

Material cost (€)  500 1515 

Total cost (€) 1300 2430 

Total Cost (€) 3730 

 

In order to make a separate drainage of 

effluents in the above-mentioned retention 

basins, it was proposed to adapt the sinks, 

create drain connections to rainwater 

manholes and the installation of valves. The 

valves needed for this project and those that 

were damaged were counted. The usual 

supplier of the company and others were 

contacted for requesting proposals. 

Suppliers were sent some information, namely 

the number of valves required, the type of 

valve desired, size and materials of the body 

and sealant. The bids were very similar, so the 

supplier was chosen only for cost. The 

proposal chosen is summarized in Table 2. 

Table 2 - Proposal for the provision of valves. 

  4” valves 5” valves 

Unit cost (€) 51 73 

Total cost (€) 707 

Transport Included 

Delivery time 1 week 

 

For replacement of damaged or misidentified 

manhole covers and damaged sinks, the 

lowest cost for ductile cast iron D400 parts was 

sought from multiple suppliers. Thus, there 

was obtained the cost for the replacement of 

16 lids and 3 sinks. To the construction 

companies contacted was also requested that 

proposals be made for the provision of lighter 

lids for valve boxes with the possibility of 

padlocking as a safety measure. The 

proposals presented were evaluated in figure 

7-d. 

Photo luminescent signaling was also sought 

for placing plates next to the boxes with 

identification of the valves. The score obtained 

by each company is represented in figure 7-e. 

Table 3 summarizes the costs associated with 

implementing all these proposals. 

 

Table 3 - Cost of implementing proposals to 
improve the industrial and pluvial effluent 
network. 

Services/materials Total cost (€) 

Construction work 10 510.00 
Lift station 10 498.58 
Level for tank 900.07 
Electrical installation-lift station 2 430.00 
Electrical installation - level 1 300.00 
Photoluminescent signaling 540.00 
Valves 707.00 
Manholes lids 2 000.00 
Valve boxes lids 2 490.00 
Sinks 382.50 
Total 31 758.15 

 

5. Conclusion and Future Prospects 

5.1. Conclusions 

Some of the problems identified on the network 

of industrial and rainwater effluents were 

related to the lack of a cleaning service and 

periodic maintenance. This was responsible for 

the accumulation and solidification of oils and 

fats inside pipes and tanks, making it difficult to 

properly drain the effluents. There was also 

accumulation of debris inside sinks, blocking 

the passage of rainwater effluent and the 

contaminated wastewater tank used in case of 

methanol spill was completely full, making it 



impossible to use in the event of methanol 

discharging. 

The analysis of wastewater network also 

identified the locations in need of maintenance, 

such as damaged or fractured boxes, lids or 

pipes. 

After the submission of proposals to improve 

the effluent network and the selection of 

suppliers, a total value of € 31 758 is obtained 

for the implementation of all proposals. 

However, it was found that some of the 

proposals were not economically feasible and 

could have a risk associated with their 

implementation. These are the D park tank 

retention basin, the chemical and the methanol 

and hexane discharge retention basins. 

Therefore, after receiving the proposals from 

the suppliers, a critical analysis should be 

made, with an assessment of the economic 

feasibility and risk analysis of each of them. 

After the characterization of the industrial 

effluent it can be concluded that the final 

effluent meets the ELV established for 

discharge in municipal collector. This 

information is corroborated by the statistical 

analysis of the company's effluent quality 

records. On the contrary, COD values obtained 

exceed ELV for several days. The statistical 

analysis to the data provided by the company 

reinforces this idea. Thus, it is verified that the 

results obtained are representative of the 

effluent quality. It is concluded that the 

pretreatment is not always efficient in reducing 

COD of the effluent. Analyzes carried out on 

the TSS indicate that the ELV is fulfilled for 

discharge in the WWTP. With respect to O&G, 

ELV was exceeded in one of the four days 

analyzed, however, it is not possible to 

conclude that pretreatment is inefficient in 

O&G removal because this value may be due 

to the lack of homogenization of the effluent 

sent to the partner company. 

5.2. Future Prospects 

In order to ensure that the effluent network is 

operating in full it is essential that in the future 

a periodic maintenance work is carried out, 

cleaning and checking the structural and 

functional condition of the effluent network. It is 

advisable to do it at least once a year, to be 

held at the beginning of the hydrological year, 

which occurs on October 1st. (5) 

As future work it is suggested that the 

company continue to look for new solutions to 

improve the industrial effluent network. The 

possibility of using smaller diameter pipe for 

industrial effluent piping can be evaluated. This 

would allow higher flow speeds to be achieved 

within the duct, reducing the deposit of waste 

therein. Another hypothesis is the replacement 

of the existing drainage piping of industrial 

effluents by piping to the surface. In this way it 

would be possible to immediately identify the 

existence of effluent leakage, without having to 

resort to video inspection inside ducts to know 

its structural state. 

In order to allow a more adequate pretreatment 

to the effluent, the homogenization of the 

effluent sent to the partner company must be 

guaranteed. Thus, the installation of a 

homogenization tank at Iberol's facilities should 

be considered. Also, the quality of the effluent 

is obtained through analysis, not allowing to 

act in time on the control of effluents. Thus, it is 

proposed to be studied the hypothesis of 

installation of pH sensors in line in the conduct 

that sends the effluent to pretreatment. 

Due to problems arising from the dependence 

of third parties for the treatment of industrial 

effluent, such as the recent significant increase 

in the treatment costs of high organic load 



effluent and the difficulty in complying with 

ELVs for discharge at the WWTP, it is 

recommended to study the construction of an 

Industrial Waste Water Treatment Plant for the 

treatment of all industrial liquid effluents. 

Another alternative would be the installation of 

a tank for anaerobic degradation of effluent 

with high content in methanol, allowing its 

recovery. 
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