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Summary 

Águas de Portugal Group has been through a long period of investment. During this period, a 
huge amount of data related to Water and Wastewater Treatment Stations operation was obtained 
from the different companies belonging to the AdP Group. These data include daily volumes of 
treated/produced water and BOD5 concentration measured at the Wastewater Treatment Stations 
tributary flow. The present Internship Work focused essentially on collecting, organizing and analyzing 
all these data as well as developing tools to evaluate the installed capacity utilization in the several 
treatment stations. Among these tools are UNA-PD indicators, which are based on maximum 
registered values of annual, monthly and daily treated/produced water as well as BOD5 concentration 
in the tributary flow. These data allow the quantification of the installed hydraulic and organic load 
capacity utilization ratios. Each type of indicator and its associated capacity utilization ratio was 
calculated for each Water Company and for the AdP Group. Furthermore, the main differences 
between UNA-PD indicators and ERSAR (Waste and Water Services Regulatory Entity) equivalent 
indicators (AA09 and AR07) were discussed. Finally, some of ERSAR’s indicators main limitations 
were also highlighted. Thereby it was possible to demonstrate that the adequacy of the treatment 
capacity of different facilities depends on more factors than those considered by ERSAR and it is 
necessary to adapt these indicators to take into account the criteria that influence the performance of 
installations in terms of capacity utilization. 

Key Words: AdP Group; ERSAR; ERSAR Indicators; UNA-PD Indicators; Hydraulic Capacity; Organic 
Load Capacity; Installed Capacity Utilization Ratio; Water Treatment Plant; Wastewater Treatment 
Plant; Water Companies. 

1 - Introduction 

The Águas de Portugal group (AdP) is one of the major business groups in the environmental 
sector in Portugal, taking part in a number of companies in partnership with municipalities, providing 
services to approximately 80% of its population. The AdP Group adds more than 40 companies 
operating in the fields of water supply, wastewater sanitation, treatment and recovery of waste, 
renewable energy, shared services and in international markets. In the area of water supply and 
wastewater sanitation, the AdP Group operates in all phases of the urban water cycle, integrating the 
capture, treatment and distribution of water for public consumption and the collection, treatment and 
rejection of urban and industrial wastewater, including its recycling and reuse. [1] 

The regulation of water services is performed by the Regulatory Authority for Water and Waste 
Services - ERSAR whose main concern is to protect the interests of users, by promoting the quality of 
service provided by water companies and ensuring the balance of the practiced tariffs. The regulation 
of service quality determines the performances allowed to water companies in what concerns the 
quality of service they provide to users. It becomes necessary the use of performance indicators, as 
they are an instrument for assessing the efficiency and effectiveness of the operator with respect to 
specific aspects of the activity developed or systems behavior. [4] 

The use of assessment systems using tools such as performance indicators helps to quantify 
performance in a given point of view, in a given area and during a given period of time and facilitates 
the evaluation of the achievement of objectives and the analysis of evolution over time, but it is 
inevitably a partial view of reality of the management as a whole, not incorporating, in general, all its 
complexity. For this purpose, the water companies need to collect, compile and send to ERSAR a set 
of internal data relating to themselves and the system they operate. The self-evaluation (by the own 
companies) of the quality of base data used to calculate the indicators is essential so that the users of 
the information are aware of the confidence associated with it, avoiding misinterpretations. [5]  
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This evaluation system, based on 2nd generation indicators, was applied from 2012 on, based 
on 2011 operating data from all water and waste services companies in continental Portugal. Their 
results establish the reference information about these services and therefore, ERSAR publishes them 
in the Annual Report of Water and Waste Services in Portugal (RASARP). In this document are 
presented the results of the indicators that are analyzed in this study. [4] 

In this paper, the aim is to analyze one of the indicators of the ERSAR’s quality of service 
evaluation system - the adequacy of treatment capacity in both water supply services (indicator AA09) 
and urban wastewater sanitation services (indicator AR07). According to ERSAR "This indicator is 
intended to evaluate the level of sustainability of the service management in terms of infrastructure, 
with regard to the existence of adequate capacity of the treatment stations" and "is defined as the 
percentage of existing treatment capacity that was used under conditions appropriate to their design”. 
[4] 

Regarding the adequacy of treatment capacity of the water supply services [4]: 

𝑨𝑨𝟎𝟗𝒂𝒃 = [𝟏 − (𝒅𝑨𝑨𝟒𝟏𝒂𝒃 + 𝒅𝑨𝑨𝟒𝟐𝒂𝒃) 𝒅𝑨𝑨𝟒𝟑𝒂𝒃)] × 𝟏𝟎𝟎⁄  (1) 

The dAA41ab parameter is the overutilization of treatment facilities (m
3
) which is defined as 

the sum of the treated volume corresponding to the days when the daily treated volume exceeds 90% 
of the treatment capacity. The dAA42ab parameter is the underutilization of treatment facilities (m

3
) 

which is defined as the sum of the treated volume corresponding to the days when the daily treated 
volume is less than 70/S % of the treatment capacity. S corresponds to a seasonality factor, which 
accommodates any seasonal pressures, being different for each installation. The dAA43ab parameter 
is the total capacity of treatment facilities (m

3
) which is defined as the sum of the installed treatment 

capacity in all water treatment facilities. For these calculations, should only be considered treatment 
plants with, at least, one year of operation. [4] 

Regarding the adequacy of treatment capacity of the urban wastewater sanitation services: 
[4] 

𝑨𝑹𝟎𝟕𝒂𝒃 = [𝟏 − (𝒅𝑨𝑹𝟑𝟗𝒂𝒃 + 𝒅𝑨𝑹𝟒𝟎𝒂𝒃) 𝒅𝑨𝑹𝟒𝟏𝒂𝒃)] × 𝟏𝟎𝟎⁄  (2) 

The dAR39ab parameter is the overutilization of treatment facilities (m
3
) which is defined as 

the sum of the treated volume corresponding to the days when the daily treated volume exceeds 95 % 

of the treatment capacity. The dAR40ab and dAR41ab parameters are similar to dAA42ab and 

dAA43ab parameters, respectively. For these calculations should only be considered treatment 

facilities with, at least, one year of operation and treatment capacity greater than or equal to 10,000 

population equivalents. Treatment facilities with lower capacity which have daily measurement records 

should also be considered and the days when there is an exceptional working situation should be 

excluded. Tables 1 and 2 give the reference values for the two indicators. [4] 

 

 

The AdP Group companies, as entities belonging to the water sector are subject to the 
evaluation system described above. The growing diversity in the provision of water supply and 
sewage, along with the need for increased monitoring and visibility of their quality led to the 
development, adoption and implementation of a complementary performance evaluation system 
(UNA-PD) by the AdP Group, which operates in parallel with that defined by ERSAR. [2] 

Regarding the adequacy of treatment capacity, this indicator has raised many issues within 
the Group companies in terms of the calculation methodology, its context and its results. Analyzing the 
water supply and wastewater sanitation services, based on ERSAR’s methodology and criteria, it 
appears that the vast majority of companies have an unsatisfactory adequacy of treatment capacity, 
due mainly to the underutilization of their water treatment facilities capacity. [2] 

Quality of service Reference values 

Good [90,100] 

Average [70,90[ 

Poor [0,70[ 

Quality of service Reference values 

Good [80,100] 

Average [60,80[ 

Poor [0,60[ 

Table 1 – Reference values of the AA09ab 

indicator and quality of service rating [4] 

Table 2 – Reference values of the AR07ab 

indicator and quality of service rating [4] 
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The purpose of this study was to demonstrate that the adequacy of treatment capacity of 
different facilities depends on more factors than those considered by ERSAR and to demonstrate the 
need to adapt these indicators to take into account the criteria that influence the performance of 
installations in terms of capacity utilization. For this purpose, the use of complementary indicators to 
ERSAR’s own AA09 and AR07 indicators was evaluated, within the UNA-PD methodology. 

2 – Methodology 

2.1 - Selecting target facilities for the study 

The choice of the sample was made in order to be consistent with the sample evaluated by 
ERSAR. This way it is possible to compare the two methodologies. Thus, the sample chosen for the 
study comprised all treatment plants with at least a year of operation, and in the case of Wastewater 
Treatment Plants (WWTP), those with treatment capacity greater than or equal to 20,000 population 
equivalents. 

The AdP Group includes 20 companies responsible for water services. Of these, 14 
participated in the exercise, having provided data from 50 Water Treatment Plants (WTP) and 263 
WWTP, which account for 25.4% and 26.6% of the total number of WTP and WWTP of the AdP 
Group, respectively. However, not all data was analyzed/used in the calculations. This was due to 
issues found in the data, a point discussed later. Therefore, the number of data actually examined for 
each company, corresponds to 23.9% and 15.5% of the total number of WTP and WWTP. Summing 
the annual volumes of produced/treated water, in terms of hydraulic capacity, from all treatment plants 
of each company whose data were analyzed, there is coverage of approximately 37% for WTP and 
70% for WWTP in the years 2011-2013, relative to the total annual volume produced/treated by the 
AdP Group. This means that the data from the larger facilities that contribute the most to the Group’s 
water production/treatment has been considered. 

2.2 – Information requested from the companies and creation of the masterfile 

In a first approach, it was requested from the 
different companies of the AdP Group, the data necessary 
for the implementation of the UNA-PD assessment 
methodology, covering the years 2008 to 2013. In 
evaluating the utilization of hydraulic capacity, applied 
both to WTP and to WWTP the data was requested on 
installed capacity (m

3
/day) and daily treated volumes 

(m
3
/day). In evaluating the utilization of capacity in terms 

of organic load, applied to WWTP, the data was 
requested on installed capacity (population equivalents) 
and daily concentration values of BOD5 (mg/L), measured 
in the input stream. With the raw data obtained from the 
several companies, a masterfile was created for each 
company, whose principal aim was to organize the data in 
a more simple, accessible and easy to read manner. The 
masterfile was created in an Excel file, wherein each 
sheet corresponded to a different treatment plant (Fig.1). 
The hydraulic capacity data of WTP were identified with a 
blue colored sheet-tab, the hydraulic capacity data of the 
WWTP with a green colored sheet-tab and the data of the 
organic load capacity of WWTP with a brown colored 
sheet-tab. 

2.3 – Applying statistical treatment to the data 

One of the most common problems found in the submitted data was the presence of outliers. 
Some of these data showed a very different order of magnitude or quite simply excessively compared 
to others. This had as a consequence the calculation of very high maximum values that do not reflect 
the real situation of the facilities. It was necessary to identify the outliers and eliminate them from the 
data so that they were not accounted for in the calculations. For this purpose a statistical treatment of 
the data was performed to reject only the extreme cases. 
  

FIGURE 1 – MASTERFILE FOR ONE OF THE SAMPLE’S 

WWTP – HYDRAULIC CAPACITY 
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It was decided to consider from the data only the values between the 95th percentile and 5th 
percentile, which eliminate the 5% highest and lowest values of the data, respectively, replacing them 
with the values of the upper and lower limits of acceptance. They were calculated for each month, 
every year, to take into account seasonal variations which are common in this type of facilities. These 
variations would result in the rejection of an excessive number of data if the percentiles were applied 
to the data of the entire year. After calculating percentiles, their values were compared to the original 
values: if they were above the 95th percentile or below the 5th percentile, they would be replaced by 
the value of the corresponding percentile. It was also possible to solve the problem of missing values 
in the data, by calculating the monthly average based on the values obtained after the statistical 
treatment and replacing the missing value by the average value of the corresponding month. 

For the data corresponding to the organic load capacity for the WWTP, the percentiles were 
applied to annual BOD5 concentration data. The data that had values higher than the 95th percentile 
and lower than the 5th percentile were eliminated. This statistical analysis was applied only to 
companies that provided samples of daily data, not being applied to the data provided as averages 
previously calculated. 

2.4 - Calculation of the maximum values and installed capacity utilization by the UNA-PD 
method 

After organizing the data received in the masterfile and after statistical treatment, it was 
possible to calculate the maximum values required for the UNA-PD evaluation method. Thus, to 
evaluate the hydraulic capacity, it was subsequently calculated the annual produced/treated volume, 
the value from the month of higher consumption/affluence (mmc/mma) and that from the day of 
highest consumption/affluence (dmc/dma). The method of calculation for both WTP and WWTP for the 
evaluation of hydraulic capacity utilization is the same, wherein the mmc corresponds to mma and 
dmc corresponds to dma, respectively. In evaluating organic load capacity utilization, it was necessary 
to calculate the annual average, the maximum monthly average and the daily maximum of 
concentration of BOD5 (mg / L) in the feed wastewater. In cases where only the monthly averages 
were provided, it was not possible to calculate the daily maximum of concentration of BOD5 (mg / L). 

To calculate the installed capacity utilization, data are needed about the installed capacity and 
the previously calculated maximum values. In evaluating the hydraulic capacity data, the calculation of 
the annual installed capacity utilization (%) is done as follows: 

𝒂𝒏𝒏𝒖𝒂𝒍 𝒊𝒏𝒔𝒕𝒂𝒍𝒍𝒆𝒅 𝒄𝒂𝒑𝒂𝒄𝒊𝒕𝒚 𝒖𝒕𝒊𝒍𝒊𝒛𝒂𝒕𝒊𝒐𝒏 (%) =
𝒂𝒏𝒏𝒖𝒂𝒍 𝒕𝒓𝒆𝒂𝒕𝒆𝒅 𝒗𝒐𝒍𝒖𝒎𝒆 (𝒎𝟑/𝒚𝒆𝒂𝒓)

𝒊𝒏𝒔𝒕𝒂𝒍𝒍𝒆𝒅 𝒄𝒂𝒑𝒂𝒄𝒊𝒕𝒚 (
𝒎𝟑

𝒅𝒂𝒚
)×(

𝟑𝟔𝟓 𝒅𝒂𝒚𝒔

𝟏 𝒚𝒆𝒂𝒓
)

 × 100 (3) 

The calculation of the maximum monthly installed capacity utilization (%) can be expressed by 
the following equation: 

𝒎𝒂𝒙𝒊𝒎𝒖𝒎 𝒎𝒐𝒏𝒕𝒉𝒍𝒚 𝒊𝒏𝒔𝒕𝒂𝒍𝒍𝒆𝒅 𝒄𝒂𝒑𝒂𝒄𝒊𝒕𝒚 𝒖𝒕𝒊𝒍𝒊𝒛𝒂𝒕𝒊𝒐𝒏 (%) =
𝒎𝒎𝒄/𝒎𝒎𝒂 (𝒎𝟑/𝒎𝒐𝒏𝒕𝒉)

𝒊𝒏𝒔𝒕𝒂𝒍𝒍𝒆𝒅 𝒄𝒂𝒑𝒂𝒄𝒊𝒕𝒚 (
𝒎𝟑

𝒅𝒂𝒚
)×(

𝟑𝟔𝟓 𝒅𝒂𝒚𝒔/𝒚𝒆𝒂𝒓

𝟏𝟐 𝒎𝒐𝒏𝒕𝒉𝒔/𝒚𝒆𝒂𝒓
)

 × 100 (4) 

Finally, the calculation of the maximum daily installed capacity utilization (%) is given by the 
following equation: 

𝒎𝒂𝒙𝒊𝒎𝒖𝒎 𝒅𝒂𝒊𝒍𝒚 𝒊𝒏𝒔𝒕𝒂𝒍𝒍𝒆𝒅 𝒄𝒂𝒑𝒂𝒄𝒊𝒕𝒚 𝒖𝒕𝒊𝒍𝒊𝒛𝒂𝒕𝒊𝒐𝒏 (%) =
𝒅𝒎𝒄/𝒅𝒎𝒂 (𝒎𝟑/𝒅𝒂𝒚)

𝒊𝒏𝒔𝒕𝒂𝒍𝒍𝒆𝒅 𝒄𝒂𝒑𝒂𝒄𝒊𝒕𝒚 (
𝒎𝟑

𝒅𝒂𝒚
)

 × 100 (5) 

For each company an EXCEL file was created where these equations were introduced, 
automatically calculating, for all years and all the facilities, the annual and the maximum monthly/daily 
installed capacity utilization. In evaluating the capacity in terms of organic load, since the capacity is 
given in population equivalents (PE), it is necessary to calculate the capacity utilization in population 
equivalents as well. For this calculation, it is necessary to know the flow rates associated with the 
values of the annual average, the maximum monthly average and the daily maximum of concentration 
of BOD5 (mg/L). 

Knowing that 1 PE corresponds to 60 g BOD5/(inhab.day) [3], the following equation is used to 
calculate the annual capacity utilization (PE): 

𝒂𝒏𝒏𝒖𝒂𝒍 𝒄𝒂𝒑𝒂𝒄𝒊𝒕𝒚 𝒖𝒕𝒊𝒍𝒊𝒛𝒂𝒕𝒊𝒐𝒏 (𝑷𝑬) =
𝑩𝑶𝑫𝟓  𝒍𝒐𝒂𝒅 (𝒂𝒏𝒏𝒖𝒂𝒍 𝒂𝒗𝒆𝒓𝒂𝒈𝒆)(

𝒈

𝒎𝟑)×𝒂𝒏𝒏𝒖𝒂𝒍 𝒗𝒐𝒍𝒖𝒎𝒆(𝒎𝟑/𝒚𝒆𝒂𝒓)×(
𝟏 𝒚𝒆𝒂𝒓

𝟑𝟔𝟓 𝒅𝒂𝒚𝒔
)

𝟔𝟎𝒈/(𝒊𝒏𝒉𝒂𝒃.𝒅𝒂𝒚)
 (6)  



5 
 

FIGURE 3 – INSTALLED CAPACITY/CAPACITY UTILIZATION RESULTS OBTAINED FOR THE SEVERAL FACILITIES OF ONE OF THE SAMPLE 

COMPANIES (ORIGINAL DATA) 

To calculate the mma capacity utilization given in PE, we use the following equation: 

 𝒎𝒎𝒂 𝒄𝒂𝒑𝒂𝒄𝒊𝒕𝒚 𝒖𝒕𝒊𝒍𝒊𝒛𝒂𝒕𝒊𝒐𝒏(𝑷𝑬) 

=
𝑩𝑶𝑫𝟓  𝒍𝒐𝒂𝒅 (𝒎𝒂𝒙𝒊𝒎𝒖𝒎 𝒎𝒐𝒏𝒕𝒉𝒍𝒚 𝒂𝒗𝒆𝒓𝒂𝒈𝒆)(

𝒈

𝒎𝟑)×𝒎𝒂𝒙𝒊𝒎𝒖𝒎 𝒎𝒐𝒏𝒕𝒉𝒍𝒚 𝒂𝒗𝒆𝒓𝒂𝒈𝒆 𝒎𝒐𝒏𝒕𝒉 𝒗𝒐𝒍𝒖𝒎𝒆 (
𝒎𝟑

𝒎𝒐𝒏𝒕𝒉
)×(

𝟏 𝒚𝒆𝒂𝒓

𝟑𝟔𝟓 𝒅𝒂𝒚𝒔
)×(

𝟏𝟐 𝒎𝒐𝒏𝒕𝒉𝒔

𝟏 𝒚𝒆𝒂𝒓
)

𝟔𝟎𝒈/(𝒊𝒏𝒉𝒂𝒃.𝒅𝒂𝒚)
 (7) 

To calculate the dma capacity utilization given in PE, we use the following equation: 

 𝒅𝒎𝒂 𝒄𝒂𝒑𝒂𝒄𝒊𝒕𝒚 𝒖𝒕𝒊𝒍𝒊𝒛𝒂𝒕𝒊𝒐𝒏(𝑷𝑬) =
𝑩𝑶𝑫𝟓 𝒍𝒐𝒂𝒅 (𝒅𝒂𝒊𝒍𝒚 𝒎𝒂𝒙𝒊𝒎𝒖𝒎) (

𝒈
𝒎𝟑) × 𝒅𝒂𝒊𝒍𝒚 𝒎𝒂𝒙𝒊𝒎𝒖𝒎 𝒅𝒂𝒚 𝒗𝒐𝒍𝒖𝒎𝒆 (𝒎𝟑/𝒅𝒂𝒚)

𝟔𝟎𝒈/𝒊𝒏𝒉𝒂𝒃. 𝒅𝒂𝒚
 (𝟖) 

After calculating the capacity utilization, it was possible to calculate the % of installed capacity 
utilization, similarly to what was done for the use of hydraulic capacity, by using the values of installed 
capacity in PE. 

2.5 – Capacity utilization of the AdP Group Companies 

The results of capacity utilization (hydraulic and 
BOD5 load) of the several facilities from the analyzed 
companies, for the various indicators, have been compiled 
in a new EXCEL document. The capacity data for WTP and 
WWTP were also included. The presentation of these 
values followed a color code, where each color represents 

a different range of use of installed capacity (Figs. 2 and 3).  

Based on the intervals of capacity utilization, it was 
calculated the number of facilities from the company which 

were in each interval for all years. In this case, the WTP were separated from the WWTP, calculating 
the number of installations for each type of indicator for hydraulic and organic load capacity. The 
results were graphically represented and it is possible to check, for each indicator, the percentage of 
company facilities that are in a certain range of capacity utilization before and after the statistical 
treatment, as well as their evolution over the years considered in this study. 

 

Subsequently it was calculated for each year and for each indicator, the weighted average of 
the results of capacity utilization obtained for the different facilities taking into account the installed 
capacity of each, in order to obtain average capacity utilization values for each company, for both 
WTP and WWTP. In the case of the WWTP, the results obtained for the weighted average of hydraulic 
capacity indicators were compared with the weighted average of organic load capacity indicators with 
the final value of the global average for the WWTP of the companies being the largest between the 
two. These results were again graphically represented, following the scheme adopted by ERSAR, also 
including the values of the corresponding ERSAR indicator in order to facilitate their comparison 
(Fig.4).  

FIGURE 2 – COLOR CODE REPRESENTING A DIFFERENT 

RANGE OF USE OF INSTALLED CAPACITY (%) 
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2.6 – Global Capacity utilization of the AdP Group facilities 

To calculate the global capacity utilization of the AdP Group facilities, all the results of 
weighted averages with statistical treatment for the different companies analyzed were compiled. 
There were two exceptions whose weighted averages were based on original data for not having been 
possible to perform the statistical treatment. It was only considered the time period from 2011 to 2013, 
since many of the companies had no data prior to 2011 and the new generation of ERSAR indicators 
only came into force in 2011. 

To calculate the global capacity utilization of the AdP Group facilities, the weighted average 
was used again, this time applied to the results of global capacity utilization of the several companies, 
both for WTP and WWTP, for each year and for each indicator, taking into account the total installed 
capacity of the facilities. For WWTP, the results obtained for the weighted average of hydraulic 
capacity indicators were compared once again with the weighted average of organic load capacity 
indicators with the final value of the global average for the WWTP of the AdP Group being the largest 
between the two. 

3 – Results 

The graphics of the global capacity utilization of the AdP Group facilities allow a more 
comprehensive view of how the Group's facilities are operating and include the values of ERSAR 
indicators corresponding to the evaluation at national level (Figs 5 to 8).  

ERSAR indicators only account for the volumes of water produced/treated on days when the 
facilities operated between 70/S % (underutilization limit) and 90 or 95 % (AA09 or AR07, respectively) 
(overutilization limit) of installed capacity. In the case of WTP, if the total of volumes accounted for this 
situation is less than 70% of the total volume produced in the year, the performance of the company is 
considered poor. If the total volume accounted represent a percentage equal to or greater than 90% of 
the total production volume, the performance is considered good. Between 70 and 90%, the 
performance is considered average. In the case of WWTP, if the total of volumes accounted for this 
situation is less than 60% of the total volume treated in the year, the performance of the company is 
considered poor. If the total volume accounted represent a percentage equal to or greater than 80% of 
the total treated volume, the performance is considered good. Between 60 and 80%, the performance 
is considered average. In the graphics available in the ERSAR’s Annual Performance Evaluation 
Report (RASARP) [5], these performance levels are identified with bands in red, green and yellow, 
respectively. 

FIGURE 4 – HYDRAULIC INSTALLED CAPACITY UTILIZATION OF THE WTP FROM THE SEVERAL ANALYZED ADP GROUP 

COMPANIES IN 2011 AND RESULTS OF THE AA09 INDICATOR PUBLISHED BY ERSAR FOR THE SAME YEAR [5] 
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FIGURE 5 - GLOBAL INSTALLED CAPACITY UTILIZATION IN ADP GROUP’S WTP 

FIGURE 6 - INSTALLED HYDRAULIC CAPACITY UTILIZATION IN ADP GROUP’S WWTP 

To enable comparison with the values of the UNA-PD indicators, it was established that the 
companies’ facilities are in a situation of underutilization if they are operating below 70 / S% of their 
installed capacity and that they are in overutilization if they are operating above 90/95% (WTP/WWTP) 
of their installed capacity, in the same way as for the ERSAR indicators. For the WWTP, these 
intervals are defined for the hydraulic capacity, but as there is no reference to organic load capacity 
utilization, these ranges are established in the same way. If the values are within these limits, it is 
considered that the facilities are operating in an adequate situation of capacity utilization (indicated by 
the green band in the graphics of Figs. 5 to 8). For practical reasons it was considered that the 
underutilization limit on graphical representations would be 70%, not entering into account with the 
seasonality factor (S). 

3.1 – AdP Group Global installed capacity utilization - WTP 

Regarding the results obtained for the AdP Group’s installed hydraulic capacity utilization in 
WTP (Fig. 5), it is found an annual average around 40%, a mmc average of about 35% and a dmc 
average of around 60% of installed capacity utilization, for all the years, showing a global 
underutilization situation for the installed capacity in AdP Group’s WTP, for all indicators in all the 
years considered. It can be seen that the corresponding AA09 ERSAR indicator, features an even 
lower value (37%) of adequacy, essentially due to underutilization. 

 

 

 

 

 

 

 

 

 

3.2.1 - AdP Group installed hydraulic capacity utilization - WWTP 

Regarding the results obtained for the AdP Group’s hydraulic installed capacity utilization in 
WWTP (Fig.6), it turns out that the indicator values decrease from 2011 to 2012 but increase again for 
the year 2013. Overall, the results show an underutilization situation of the installed capacity for the 
annual average, adequate capacity utilization for the mma average, except for 2012, where there is a 
situation of underutilization although with a very close threshold value (69.8%) and an overutilization 
situation of the installed capacity for the dma average. 
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FIGURE 7 - INSTALLED ORGANIC LOAD CAPACITY UTILIZATION IN ADP GROUP’S WWTP 

 

3.2.2 - AdP Group installed organic load capacity utilization - WWTP  

Regarding the results obtained for the AdP Group’s organic load installed capacity utilization in 
WWTP (Fig.7), there is a situation of underutilization of the installed capacity for the annual average 
and the mma average, although the latter comes closer to an adequate capacity utilization, especially 
in 2012 (67.1%) and finally a situation of adequate capacity utilization for the dma average values for 
2012 and 2013 and virtually in 2011 (69.5%). 

 

 

 

 

 

 

 

 

 

 

3.2.3 - AdP Group Global installed capacity utilization - WWTP 

After comparing the results for the evaluation of hydraulic capacity and for the evaluation of 
BOD5 load capacity, the final value of the global average for capacity utilization of the AdP Group’s 
WWTP is the higher between the two. It turns out that apart from the value of the annual average for 
the year 2012, all other indicators for all years have a higher value for the use of installed hydraulic 
capacity (Figs. 6 and 7). 

Overall, the results in Fig. 8 show an underutilization situation of the installed capacity for the 
annual average, adequate capacity utilization for mma average, except for 2012, where there is a 
situation of underutilization although with a very close threshold value (69.8%) and an overutilization 
situation of the installed capacity for dma average values for each year. The correspondent ERSAR 
indicator shows poor performance (<60 %) for the available years, 2011 and 2012. 

 

 

 

 

 

 

 

 

 

  

FIGURE 8 - ADP GROUP’S GLOBAL INSTALLED CAPACITY UTILIZATION IN WWTP 
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4 – Conclusions 

The underutilization situations of installed capacity observed in most of the WTP and some 
WWTP of various companies and in the overall result for the AdP Group, can be explained by several 
factors. On one hand, there are still many situations of lack of coordination between systems for 
treatment and systems for distribution or collection as many of the connections for which the treatment 
plants have been designed have low adherence from municipal distribution or collection systems. 
There is also the issue of connections existing from the municipal systems to multimunicipal systems 
and not being used, due to the maintenance of their own water sources, thus violating the contractual 
exclusivity provided in the concession agreements (only WTP). On the other hand, there is greater 
awareness of the population to the necessity of saving water and preserving natural resources, 
coupled with the decrease in population number, caused not only by the ageing of the population in 
general but also by the migration that has been observed in recent years due to the crisis the country 
is experiencing. In fact, many of these facilities were designed for more optimistic prospects of the 
population evolution and per capita water consumption than those that currently occur, which helps to 
explain the low capacity utilization in most companies. 

It is observed that the annual values are lower than the values of the month of higher 
consumption (mmc) and these on the other hand lower than the values of the day of highest 
consumption (dmc). It is an expected result since there are days on which consumption is much 
higher, for example in hot weather in the summer in which the daily treated volumes must be 
increased to meet the increased demand. With regard to the results obtained for the load capacity 
utilization of the AdP Group’s WWTP, it is verified that the high values are often related with affluence 
peaks of organic load, often from industrial discharges or other activities such as agro-livestock, which 
occur on certain days. In combined systems or systems with a rainwater component (including by 
improper connections), the occurrence of heavy precipitation events originates peak load situations by 
the flush of deposits accumulated in the sewage network during periods of dry weather. 

This work also identified some limitations of ERSAR indicators used in the evaluation of 
capacity utilization both for WTP (indicator AA09) and for WWTP (indicator AR07). On one hand, the 
construction of these indicators excludes peaks of higher consumption, since it does not include the 
days on which the facilities operate in situations of overutilization and underutilization and on the other 
hand they do not account for the organic load affluent to the WWTP. As opposed, internal indicators 
used by the AdP Group (UNA-PD indicators) that were calculated in this work, take into account these 
two parameters. It is important to take into account peak utilization because it was considering these 
situations that the facilities were designed. Even though most of the year they may operate at low 
values of capacity utilization, it is important that they can operate properly on higher 
consumption/affluence days.  

The way ERSAR indicators are constructed (method of calculation) and the reference ranges 
set for the evaluation of these indicators do not allow an easy and direct reading of the results, 
particularly to distinguish or identify which companies and facilities are in over or underutilization 
situations. The indicator is therefore extreme in assessing the real situation of capacity utilization. The 
UNA-PD indicators allow a better assessment of the actual capacity utilization and to decide whether 
there is a situation of adequate use of installed capacity. 
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