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REVIEW OF THE ENVIRONMENTAL IMPACT ASSESSMENT
PROCESS OF WASTEWATER TREATMENT PLANTS IN SPAIN

The environmental impact over natural water systems, both marine and land, of the sewage is
minimized with the treatment at Wastewater Treatment Plants (WWTPs), but these facilities also gen-
erate environmental impacts during the construction period and during the operation period. A review
of the environmental impact assessment (EIA) process of WWTPs in Spain through the analysis of
records of decision (RODs) between 2000 and 2016 has been performed in this work. The major envi-
ronmental impacts during the construction period are noise, land use and disturbance of the air and
water’s quality. During the operation period, the major environmental impacts are noise, odors from
the depuration process and the visual impact of the facilities. About the EIA process, results show the
processing time is too long, scoping phase has a success rate about 57.2% and regional public admin-
istrations are the most participative, both at scoping phase and at public participation phase. In general,
public participation during period of exhibition is very low, in twelve of the RODs nobody submitted
any report. The role of environmental project manager and the work environmental journal must be
strengthened.

1. INTRODUCTION

Population growth, industrialization, agricultural practices and urbanization in-
crease the water demand and thus the quantity of wastewater generated. The discharge
of wastewater without any treatment process or the direct irrigation in landfills, cause
environmental pollution and health problems [1]. The main objective of the wastewater
treatment plants (WWTPs) is to minimize the environmental impact of discharging un-
treated water into natural water systems and its consequences [2]. Many countries of
Europe, especially in the Mediterranean area, have witnessed growing levels of water stress,
both in terms of scarcity and the deterioration of quality [3]. These situations have provoked
wastewater treatment and its reuse to become more and more important [4]. Therefore, an-
other objective of WWTPs is to get reclaimed water to be used safely in agricultural and
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landscape irrigation, industrial applications, environmental applications (surface water
replenishment and groundwater recharge), recreational activities, urban cleaning, fire-
fighting, etc. Nowadays, society demands that all process, product or services must be
also analyzed from an environmental point of view, including those that are considered
for emission treatment such as WWTPs. In these systems, a variety of processes takes
place: energy is consumed, chemical reagents are used, and sludge and environmental
emissions are derived [5].

European Union regulates the wastewater process and plants mainly through three
directives. The first of them is the Water Framework Directive (WFD) [6] that estab-
lishes a framework for the community action in the field of water policy. The second
law is the Directive 91/271/EEC [7] that regulates the emission limit values of the urban
wastewater, as total nitrogen (TN) or chemical/biochemical oxygen demand. The third
of them is the Directive 2014/52/EU [8] (and its previous predecessors) on the assess-
ment of the effects of certain public and private projects on the environment. The envi-
ronmental advantages of the project of new WWTPs or extension WWTPs can be eval-
uated by conducting an environmental impact assessment (EIA). The EIA process in
Europe is regulated by two laws, the Directive 2014/52/EU on the assessment of the
effects of certain public and private projects on the environment (known as Environ-
mental Impact Assessment — EIA Directive) and the Directive 2001/42/EC [9] on the
assessment of the effects of certain plans and programmes on the environment (known
as Strategic Environmental Assessment — SEA Directive).

In Spain, two main regulatory levels can be found: national regulation, which has
a general scope and applies to the whole of the national territory, and a regional regula-
tion, which applies to just one of the seventeen regions into which the country is divided.
At national level, EIA’s framework during the period of study has been regulated by
some laws. First, the Royal Decree 1302/86 [10] and the Royal Decree 1131/88 [11],
which defined the stages of environmental impact assessment and the content of the
Environmental Impact Statement (EIS). Then, the Royal Decree 1/2008 [12] that in-
cluded aspects of public participation and modified aspects of the administrative process
(processing time, consultation, etc.), expanding the list of projects of Annexes I and II.
The Act 6/2010 [13] amended the definition of planning authorities, organized the pro-
cess in three phases and changed the processing time. Finally the Act 21/2013 [14]
joined the EIA and the SEA process in the same law and expanded another time the list
of projects of Annexes I and II.

As the present review study includes files submitted to different EIA regulations
across the time, without specifying processing time, the EIA process can be divided into
three phases. The first phase consists in determining the scope of the environmental
impact statement (EIS) by the environmental agency (this is also known as scoping). In
this phase, the environmental agency makes the consultations to interested agencies and
persons, both public and private. This phase was mandatory until Act 21/2013 and vol-
untary after it. The second phase involves the preparation of the EIS by the developer
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and the process of public information and further consultations to previous interested
agencies and persons. Finally, the third phase of the process is the revision by the envi-
ronmental agency and the publishing of the record of decision (ROD) (also known as
development consent), which determines the environmental viability of the project, as
well as the conditions and requirements to be imposed.

A project will have to undergo the EIA process if its activity is on the list of Annex |
activities of the regulations in force or if it is on the list of Schedule II activities and the
environmental agency decides that the assessment process is necessary. In the case of
WWTPs, the EIA process is required because such plants belong to Group 7, Section D
wastewater treatment plants with capacity greater than 150 000 population equivalent
(as specified in Schedule I) or to Group 8, Section D wastewater treatment plants with
capacity greater than 10 000 population equivalent (as specified in Annex II).

The aim of this study is to review the EIA process for WWTPs in Spain, describing
the main aspects of the process (assessment methodologies, public participation, moni-
toring, etc.) and identifying areas for improvement. The results of this research can help
to the management or to the execution of the EIA projects and can be applicable for
other cases, improving the EIA body of knowledge, both at national and global level.

This article is structured into five sections. Following the introduction, the second
section develops the methodology used in this study. The Results section describes and
analyzes the main features of the EIA process. In the fourth section, Evaluation of the
Results, the areas for improvement and the applicability of the results are described.
Finally, the main findings are developed in the Conclusion section.

2. METHODS

This research is based on the analysis of RODs for WWTPs issued by the Central
Government since 2000 to 2016 and published in the official Spanish gazette (Boletin
Oficial del Estado). This methodology has been frequently used in Spain in research about
EIA, e.g., consideration of ecological compensation [15], dams [16], LNG regasification
plants [17], seawater desalination plants (SWDPs) [18], and climate change [19]. A ROD
is the available public document where the approving agency presents the main factors
that were contemplated to reach the final decision on every project, including the prac-
tical means to avoid or minimize environmental harm. The RODs in Spain contain an
account of the EISs prepared during the EIA procedure.

The main aspects and parameters of the EIA process for each project were collected:

¢ Basic data (project description, location, start date, termination date, environmen-
tal agency, and date of publication in the gazette).

e Number of consultations made by the environmental organisation, identification
of interested agencies and persons according to their geographic scope (local, provin-
cial, regional and national) and by ownership (public or private).
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Table 1
RODs published in official state gazette (2000-2016)
No. Environmental impact statements published in official gazette Date

1 | Expansion of WWTP of Bens (A Corufia) 04.12.2002

2 | Expansion of collector net and WWTP of Guadalajara (Guadalajara) 21.01.2003

3 | Expansion of WWTP of Cabo Priorifio (A Coruiia) 19.09.2003

4 Expansion and upgrading of the systems of sanitation, treatment and reuse 19.12.2003
of WWTP of Puerto del Rosario, Fuerteventura (Las Palmas de Gran Canaria) T

5 Expansion and upgrading of the systems of sanitation, treatment and reuse 19.12.2003
of WWTP of Gran Tarajal, Fuerteventura (Las Palmas de Gran Canaria) T

6 Expansion and upgrading of the systems of sanitation, treatment and reuse 19.12.2003
of WWTP of Corralejo, Fuerteventura (Las Palmas de Gran Canaria) T

7 | Expansion of WWTP of Lugo (Lugo) 07.06.2004

8 | WWTP of Azuaga (Badajoz) 07.02.2005

9 | WWTP of Garganta la Olla (Céceres) 07.02.2005

10 | WWTP of Ceuta 01.03.2005
Sanitation and treatment of the municipalities of Casar de Caceres,

11 .. . 24.05.2005
Torremocha, Torreorgaz and Trujillo (Caceres)

12 | Sanitation and treatment of Cedilla and Alcantara (Céceres) 31.01.2006

13 | WWTP of Algeciras (Cadiz) 29.03.2006

14 | WWTP of Lamiaren-Aramburu (Vizcaya) 07.06.2006
Construction of WTTP, collectors, pumping stations

15 and outfall of Torrox (Mélaga) 03.07.2006

16 Constru.ct.ion of WWTP qf L.os Alcézafes 20.07.2006
and auxiliar works of sanitarion (Murcia)

17 | Outfalls and WWTP of the municipalities of Alto Orbigo (Ledn) 13.10.2006

18 | Expansion and reuse of treated water of WWTP of Sueca (Valencia) 24.05.2007

19 | WWTP of the Gafo River in Casielles-Las Caldas, Oviedo (Asturias) 17.12.2007

20 | WWTP of Gijon (Asturias) 26.06.2009

21 | WWTP of Santiago de Compostela (A Coruiia) 10.08.2009

22 | WWTP of Estiviel (Toledo) 12.11.2010

23 | WWTP and improvement of the sanitation of Ourense (Ourense) 06.05.2011

24 | WWTP, collectors and pumping stations of Nerja (Mélaga) 26.01.2011

25 | WWTP of Lamiako in Leioa (Bizkaia) 21.07.2011

26 | Sanitation and treatment of Vegas Bajas. WWTP of Badajoz (Badajoz) 23.01.2013

27 Sanitatic’)n and treatment' of the agrarian region of Hervas, municipalities 24.01.2013
of Hervas and others (Caceres)

28 | Sanitation of Soria: WWTP and outfall (Soria) 28.11.2013
WWTP, collectors and land-maritime outfall of Addaia,

2 municipality of Es Mercadal (Menorca) 24.01.2014

30 | WWTP of Santa Eularia (Ibiza) 22.04.2014

31 | WWTP of Santiago de Compostela (A Coruiia) 27.06.2014

32 | WWTP of Ibiza (Baleares Islands) 31.07.2014

33 | Expansion and improvement of sanitation system of Plasencia (Céceres) 30.12.2015
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Table 2
Characteristics of WWTPs under study
Water treatment line Sludge treatment line
Secondary Tertiary
treatment Treatment o
No. = é % ) %0 I %D ‘g
28 | s7 | E|25|2s|58| Zlaz HIEE IR
= 5 s o o | s Elg3| = S5 8 2| 58| B S
E5 | 8% | B|ES|2E|2|s8|sE| > 2|25 2|52
£g | <& |£|EE|Hg|B|Z22|28| D |E|<5| 2|55
1,2 | nodata | nodata | X X — - X x X
3 155996 | nodata | X X - - X — — X X X X x
4 no data 3000 X X X — — X — no data about process
5 no data 1500 X X X — — X — no data about process
6 no data 900 X X X - - X - no data about process
7 1200000 | 76464 | x X X - — - - x x X x | =
8 19933 nodata | x X X - - - - X — X X —
9 2795 no data | X X X - - — — X — X x -
10 | 120000 | nodata | x X - — X — — X X X x | -
11 | 31665 | no data no data about process
12 | nodata | nodata | X X X - — — — X — X x | —
13 | 204000 | 51000 | x X — - X - x x x X x | —
14 | 78000 | no data no data about process
15 [ 20000 [nodata | x [ x [ — [ -] x | — [ x [ x] - [ x[x]-
16 | 120000 | no data no data about process
17 | nodata | nodata no data about process
18 | nodata | 12100 | X X - — X — X x - x x | —
19 | 56105 | nodata | X X — - X - - x X x | —
20 | 150000 | 45000 | x X X - — - - x X x | -
21 | 264000 | nodata | X X - - — X X X x -
22 | 270000 | 36000 | x X — — — x x x x x | —
23 | 227733 | 50664 | % X X — — — — x X X x x
24 | 322000 | 76 464 X X - X - — — X X X X -
25 | 80000 | 25000 | x X — - X - - x _ X x | —
26 | 385000 | 66000 | x X X - — - - x x x X X
27 | 15963 172.5 X X - X — — — X x x | — | =
28 | 111691 1015 X X x — - - - x x X x | —
29 | 24844 6 000 X X X — — — — no data about process
30 | 58333 14000 | x X X — — no data about process
31 | 264000 | 86400 | x X X - — no data about process
32 | 150000 | nodata | x X x - — - X x x X x | —
33 | 145833 | 25000 | x X — X - - - x x x x | -

IPre-treatment removes all materials that can be easily collected from the sewage, as cans, sticks,
plastics, etc. Sewage pass through some screens of different size.

Primary treatment is composed of physical-chemical tanks for flocculation-coagulation of colloids
and primary sedimentation tanks to pick the sludge of the base of the tank and to skim off the grease and
oils of the surface.



28 J. L. FUENTES-BARGUES

e Number of consultation responses received (and summary of contents) by the en-
vironmental organisation, identification of interested agencies and persons according to
their geographic scope (local, provincial, regional and national) and ownership (public
or private).

e Description and number of options considered.

e Methodology for identification and assessment of environmental impacts.

¢ Environmental impacts identified in the process, and classified according to the
physical, biological, perceptual, and socio-economic factors; as well as cultural-histor-
ical heritage.

e Proposed corrective measures.

e Number of responses received (and summary of content) during the public exhi-
bition period.

e Instructions for monitoring project (environmental monitoring plan, determina-
tion of technicians responsible for monitoring: environmental project manager).

e ROD results (positive, or negative, or positive with conditions)

In the study period, regardless of the ministerial structures of the various Spanish
governmental institutions, the RODs were issued by the Directorate General of Quality
and Environmental Impact Assessment. A total of 33 RODs of WWTP were found, and
their description is shown in Table 1. WWTP can be divided in two lines: wastewater
and sludge. Table 2 gives a detailed description of the characteristics for each WWTP
that are described in the official state gazette.

3. RESULTS

An analysis and comparison of the various WWTPs and the corresponding RODs
enables us to establish the following characteristics in relation to the process of EIA.

3.1. PROCESSING TIME

EIA regulations specify deadlines for the processing of cases. Specifically, article
six of Act 6/2010 [13] states that for projects to be authorized or approved by the Na-
tional Government, the second phase of the EIA procedure cannot exceed 18 months.
The main objective of setting deadlines has always been to speed up the process in
which various administrations are involved. However, processes often miss their dead-
lines and so endanger the whole project because of subsequent funding problems or the
changing needs of sponsors. In the case of WWTPs, the average processing time from
the start of the process until the publication of the ROD in the official gazette is 2.84
years with a standard deviation of 1.21 years. The fastest project was the Ceuta treat-
ment plant (ROD No. 10) with 1.43 years and the longest project was the Lamiako treat-
ment plant (ROD No. 25), where processing took 4.52 years.
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In the European Union the average duration of the EIA procedure is 11.3 months. Spain
has the longest process within the seventeen countries studied in 2009 with duration of 27
months [20]. In the case of WWTPs, the average length is 2.84 years (34.1 months), much
longer than the period initially proposed by the current regulations [13] and projects such as
SWDPs with 1.78 years (21.4 months) [18]. There are still some projects with longer pro-
cessing time such as liquefied natural gas (LNG) regasification plants with a total of
3.78 years (45.4 months) [17] and major dams with 5.3 years (63.6 months) [16].

3.2. OPTIONS CONSIDERED

An EIS is intended as a technical document that assesses a project (or several project
options) on one or more sites (including the zero option, namely, no project) and deter-
mines the best option from the environmental point of view. In the RODs, the studied
alternatives for WWTPs are briefly described and pointed the justification of the chosen
alternative.

All the RODs studied considered several options — with the exception of records of
Puerto del Rosario, Gran Tarajal, Corralejo, Azuaga and Lamiaren-Aramburu. Some of
records (for example Soria, Badajoz and Plasencia) pointed a multicriteria method is
used to support the decision, but there is not any description or reference of the method.

Some of the listed options studied in the RODs were:

e alternative zero (current situation) or build the WWTP,

e build a new WWTP or extend the current WWTP,

o different sites for the WWTP,

e water treatment line: extend aeration or biofilters,

e if water can be reused, for example for the agriculture, alternatives about the ter-
tiary treatment (reverse osmosis or UV),

o different sites for the outfall,

¢ use of dewatering sludge for agriculture or only storage and subsequent transport
to landfill,

e utilization of gas from anaerobic digestion of sludge or not.

3.3. CONSULTATION

The period of consultation (or scoping) aims at determining the scope of the environ-
mental impact study. This process begins with the submission of a project summary report
to the planning authority, which refers to the report of the environmental agency which, in
addition, is responsible for consulting with the affected organisations and communities [12].
For WWTPs, an average of 14.0 consultations occurred — with an average of 10.3 affected
public organizations and an average of 3.7 affected private corporations being consulted. If
the overall sample is analyzed, the response rate to consultations is 57.15% for the public
sector but only 6.99% for the private sector, with an overall average response rate of 46.40%.
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Table 3
Questions and responses received
Consultations Replies received Response rate
No WWTPs Public | Private Public | Private Public | Private | )
sector | sector Total sector | sector Total | sector | sector [%]
[%] | [%]
1 |Bens 14 7 21 8 0 8 57.14 | 0.00 | 38.10
2 |Guadalajara 3 1 4 1 0 1 33.33 | 0.00 | 25.00
3 |Cabo Priorifio 13 1 14 5 0 5 | 3846 | 000 | 35.71
4 |Puerto del Rosario 7 2 9 6 0 6 85.71 | 0.00 | 66.67
5 |Gran Tarajal 7 2 9 6 0 6 85.71 | 0.00 | 66.67
6 |Corralejo 6 2 8 5 0 5 83.33 | 0.00 | 62.50
7 |Lugo 7 2 9 3 0 3 42.86 | 0.00 | 33.33
8 |Azuaga 5 2 7 2 0 2 |40.00 | 0.00 | 2857
9 |Garganta la Olla 7 3 10 2 0 2 | 2857 | 0.00 | 20.00
10 |Ceuta 3 0 3 3 0 3 [100.00 | 0.00 |100.00
pp |Municipalities 9 3 | 12| 3 0 33333 | 000 | 25.00
of Caceres

12 |Cedilla and Alcantara - - - - — — - — —

13 |Algeciras — - — - - - — - -
14 |Lamiaren-Aramburu 12 5 17 4 1 5 33.33 | 20.00 | 2941
15 |Torrox 9 1 10 7 0 4 | 7778 | 0.00 | 40.00
16 |Los Alcézares 6 1 7 4 0 9 | 66.67 | 0.00 |128.57
17 |Alto Orbigo 21 4 25 8 1 9 | 38.10 | 25.00 | 36.00
18 [Sueca 14 8 22 5 1 6 | 3571 | 12.50 | 27.27
19 |Gafo River 5 6 11 3 0 3 60.00 | 0.00 | 27.27
20 |Gijon 8 4 12 5 2 7 | 62.50 | 50.00 | 58.33
21 [Santiago de Compostela 8 4 12 5 0 5 | 6250 | 0.00 | 41.67
22 |Estiviel 10 5 15 6 0 6 | 60.00 | 0.00 | 40.00
23 |Ourense 13 5 18 8 1 9 | 61.54 | 20.00 | 50.00
24 |Nerja 15 8 23 7 2 9 | 46.67 | 25.00 | 39.13
25 |Lamiako 12 2 14 7 0 7 5833 | 0.00 | 50.00
26 |Badajoz 8 4 12 5 0 5 62.50 | 0.00 | 41.67
27 |Hervas 7 5 12 3 0 3 | 42.86 | 0.00 | 25.00
28 [Soria 12 6 18 8 2 10 | 66.67 | 33.33 | 55.56
29 |Es Mercadal 22 6 28 15 1 16 | 68.18 | 16.67 | 57.14
30 [Santa Eularia 21 7 28 14 1 15 | 66.67 | 14.29 | 53.57
31 [Santiago de Compostela 10 4 14 5 0 5 50.00 | 0.00 | 35.71
32 |Ibiza 15 2 17 11 0 11 | 73.33 | 0.00 | 64.71
33 |Plasencia 10 4 14 5 0 5 50.00 | 0.00 | 35.71
Averages 10.3 37 [140] 58 0.4 62 | 57.15 | 6.99 | 4640

As Table 3 shows, participation by the private sector is scarce — in twelve of the
procedures as maximum two private organisations were consulted and in twenty-two of
the procedures there was no response from any private corporation. If the above data
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are analysed according to the geographical scope of the organisations consulted (local,
provincial, regional and national), findings are that the largest number of consultations
were directed to regional organisations (Fig. 1) and that regional organisations also pro-
duce the highest percentage of responses (Fig. 2).

19.53%
28.30%

10.12%

42.05%

OLOCAL B PROVINCIAL OREGIONAL O NATIONAL
Fig. 1. Consultations of the scoping phase in the WWTPs files (2000-2016)

20.26% 19.11%

6.92%

53.71%

OLOCAL B PROVINCIAL OREGIONAL O NATIONAL
Fig. 2. Responses received of the scoping phase in the WWTPs files (2000-2016)

Unlike what happens globally and among public corporations, most consultations
(50.9%) directed towards private organisations are from corporations that are national
in scope (including Adena, Ecologists in Action, the Spanish Ornithological Society,
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16%

24%

18%

OLOCAL EPROVINCIAL OREGIONAL O NATIONAL
Fig. 3. Response rate to consultative enquiries of the scoping phase in the WWTPs files (2000-2016)

Greenpeace Spain), and the most highest percentage of replies come from organisations
based on regional scope (36.4%). If a rate between responses and consultations is cal-
culated, the values of 55.5% for the public sector, and 9.5% for the private one were
reached. By geographical scope, as shown in the Fig. 3, organisations based on local
level were the most likely to respond to consultative enquiries.

3.4. ASSESSMENT METHODS

The EIA regulations indicate that the assessment of impacts should be performed
quantitatively if possible, and if not possible, then qualitatively. The indicators or pa-
rameters used should be described through the application of tested or generally ac-
cepted standards, studies, and methods. The ROD, as the only public document at the
end of the process, should show all aspects of the assessment process and describe the
impact assessment methodology employed.

In the study sample, only in ROD No. 9 (Garganta la Olla, Table 1) indicates that
the method used is in accordance with the law [17] and in ROD No. 19 (Casielles-Les
Caldas) gives a brief description of the method used. This assesses the impact of the full
project according to the assessments of the different components of the environment
(abiotic, biotic and perceptual), but does not describe its weights nor identifies or eval-
uates the environmental factors. In the description of the major environmental impacts
performed in the ROD No. 28 (Soria), there is not any reference about the assessment
method and its scale, but it indicates major impacts are assessed according to magnitude,
persistence and extension.
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3.5. MAJOR ENVIRONMENTAL IMPACTS

In all the RODs gathered in the sample there is a brief description of the main im-
pacts identified and assessed. These impacts depend on the technology used, the loca-
tion of the plant, the receiving environment of the treated water and if the treated water
is reused. Impacts most often identified in the study sample during the construction pe-
riod are:

e Land use as consequence of the WWTP construction. It is a permanent impact
that starts with the construction and continues during the operation. It has indirect
effects as removing habitats, the movement of the wildlife and the visual impact.

e Spilling oils, fuel remains, concrete grout, liquids stripping, etc. over the land.

¢ Disturbance of the waters, especially in the WWTPs located in the banks of the
rivers because the earthmoving works generate an increasing quantity of suspended
solids and turbidity of the water. This leads to an increase of the possibility of
accidental releases of dangerous products, such as oil or petrol, from the machinery
used.

e Noise generated by the machinery used in the phases of the work.

¢ Disturbance of the air’s quality, especially during the earthmoving works, as
a consequence of dust emission and gas engines from the machinery.

e Impacts most often identified in the study sample during the operation period
are:

e Odours from the depuration process, especially from the pre-treatment phase
(screens and collectors) and the sludge treatment. For example, at ROD No. 28 (Soria)
a percentage data from the main odors points are presented: primary sedimentation
tanks (36%), dewatering and storage of sludge (16%) and secondary tanks for
extended aeration (13%).

¢ Noise generated by the pumps.

e Water’s quality. Treated water will usually get better quality than previous
WWTP constructions, but in some cases an amount of total nitrogen that causes
eutrophication could be generated. Some WWTPs have tertiary treatment to get
reclaimed water to reuse the agricultural and landscape irrigation, industrial
applications, urban cleaning, etc., and in other cases the tertiary treatment is required
by the receiving environment that needs a high quality of reclaimed water, for example
in rivers classified as salmon’s water category (ROD No. 23, Ourense).

e On the other hand, another impact identified in marine environment reclaimed
water after a tertiary treatment with reverse osmosis (RO) (RODs No. 4, 5, 6), is the
brine dicharge in the sea that increases the salinity of the seawater and harms the
underwater meadows of neptune grass and Mediterranean tapeweed, as occurs in the
seawater desalination plants (SWDP) [21].

¢ Visual impact of the buildings, tanks and facilities of the process.
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3.6. CORRECTIVE MEASURES

All of the sample RODs describe the main corrective measures to be implemented
necessary to avoid or reduce the impact of the plants on the environment. Impacts asso-
ciated with the construction phase are lower than those corresponding to the exploitation
phase [5], then a good design is mandatory for corrective actions and strict monitoring
plan during operation of plants. Regarding the identified impacts of the previous point,
the following corrective measures are proposed.

In the construction period:

e Areas will be able to store construction materials and park machinery. They will
be properly waterproofed to avoid any damage to the soil or to the next watercourses.
Some of the RODs (for example No. 28 Soria, and No. 32 Ibiza) pose as a preventive
measure a minimun distance of 50 m.

e Work schedules will be limited and work periods will depend on the nearby towns
or protected wildlife (as for example in the ROD No. 26 Badajoz where some works
cannot be performed between 15th March and 15th June to avoid to affect the nesting
of birds).

e Earthmoving works will be realised with machinery in good conditions, the work
surfaces will be irrigated as well as the truck body will be covered with tarps.

In the operation period:

e Air extraction systems will be installed from the main focus of odor emissions
until the deodorization system. The most used equipment consists on towers installed in
series where wet washing of polluted air is performed. This solution can be complemented,
as it is arisen in the ROD No. 13 Algeciras, with perimeter vegetal screen formed by
species of perennial leaf and fast growth that makes difficult the dispersion of
odoriferous particles by the air,

e Pumps or blowers will be installed in buildings with adequate soundproofing, as
well as localized shielding which will be performed with absorbents.

e Treated water to later use must meet greater demans regarding biological and
physicochemical parameters, as well as the presence of heavy metals and hazardous
substances. Analysis and periodic inspections will be conducted more frequently.
Concerning brine discharge into the sea in WWTPs with tertiary treatment with reverse
osmosis, the brine will be diluted with treated water before discharge.

WWTP integration in the landscape will be achieved through three main actions,
the first and second measure are common for all RODs and the third action depends on
the characteristics of the location. First measure is that buildings must have a limited
height and their colours and textures will be used according to its surrounding space.
Second measure is to plant vegetable screens with tall and native species in the area,
with the objective to avoid the direct view of the treatment tanks. The third measure
is complementary with the second. As it is described at ROD No. 14 Lamiaren-
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-Aramburu, it is to keep a strip of land around all the facility to isolate it with wide
vegetable screens.

Preventive and corrective measures for WWTPs are proposed both in the EIS as in the
EIA process, but it is not usual the proposal of compensatory measures. There are some
cases, for example the ROD No. 1 Bens where an environmental education classroom is
proposed. The objective of this classroom is to carry out a teaching activity about the
importance of urban wastewater purification and its contribution to sustainable
development, as well as about the wastewater treatment of the facility.

3.7. PUBLIC PARTICIPATION

Information regarding projects that are subjected to environmental assessments
must be made public, either by the environmental agency involved or the planning au-
thority. The minimum period of public exhibition is one month and during this process
any organisation or person can consult the documentation available and make relevant
submissions. Table 4 shows the low number of public submissions made in the study
sample. In fact, in twelve of the procedures there were no public submissions at all, and
in eight of the procedures there was only one public submission. From 2009 the number
of public submissions has grown slightly, especially at local level.

Table 4

Submissions received during public exhibition period

Submissions received
No. WWTP — - -
Local | Provincial | Regional | National | Total
1 | Bens - - - - -
2 | Guadalajara — — — — 1
3 | Cabo Priorifio 1 — 1 - 2
4 | Puerto del Rosario = - - - 0
5 | Gran Tarajal - - — — 0
6 | Corralejo — — - - 0
7 | Lugo 1 - 1 - 2
8 | Azuaga - - - - 0
9 | Garganta la Olla — — — — 1
10 | Ceuta - - - - 1
11 | Municipalities of Caceres — — - - 0
12 | Cedilla and Alcantara - - - - 0
13 | Algeciras - - - - 2
14 | Lamiaren-Aramburu — — — - 0
15 | Torrox - — - - 0
16 | Los Alcazares - - 1 - 1
17 | Alto Orbigo - - - — 0
18 | Sueca 2 — - - 2
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Table 4

Submissions received during public exhibition period

Submissions received
No. WWTP — - -
Local | Provincial | Regional | National | Total
19 | Gafo River 8 — 5 — 13
20 | Gijon 93 — — - 93
21 | Santiago de Compostela 25 - 1 — 26
22 | Estiviel 1 — - - 1
23 | Ourense 31 — - - 31
24 | Nerja 6 1 1 — 8
25 | Lamiako 2 1 - - 3
26 | Badajoz - - - - 0
27 | Hervés 1 - - - 1
28 | Soria 2 — — — 2
29 | Es Mercadal 1 — — — 1
30 | Santa Eularia 1 — - — 1
31 | Santiago de Compostela 18 — — — 18
32 | Ibiza - — - - 0
33 | Plasencia - — - - 0
Table 5
Reports received in the public exhibition
Reports received
No. WWTPs — - -
Local | Provincial | Regional | National | Total

20 | Gijén 3 — 3 — 6
21 | Santiago de Compostela — — 3 - 3
22 | Estiviel - - 2 1 3
23 | Ourense - - 3 - 3
24 | Nerja — — — — 0
25 | Lamiako - 1 1 1 3
26 | Badajoz 1 - 1 2 4
27 | Hervas 2 1 1 0 4
28 | Soria 2 1 3 1 7
29 | Es Mercadal 1 0 3 2 6
30 | Santa Eularia 2 0 6 1 9
31 | Santiago de Compostela 0 0 3 0 3
32 | Ibiza 3 0 4 1 8
33 | Plasencia 0 1 1 0 2

It is necessary to emphasize the number of submissions during public exhibition of
the WWTP of Gijon. This is due to the proximity of the WWTP to the city, so local
population showed their concern for possible disturbances due to odors and noise. As
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consequence of RD 1/2008 [ 18], the EIS has to be sent to the organizations and communities
previously viewed to determine its scope. This is mandatory from ROD No. 20 (Table 5).
The average of reports received is 4.4, somewhat lower than the average of initial responses
in the consultation phase, but the number of reports received has increased since 2011 (ROD
No. 25).

3.8. MONITORING AND ENVIRONMENTAL CONTROL PLAN

EIA follow-up definition consists of four components: monitoring, evaluation, man-
agement and communication [22] and its importance in the EIA process is an accom-
plished factor by many researchers and practitioners [19]. One of the basic tools of
EIAs’ follow-up is the environmental monitoring plan (EMP) that should imply a con-
trol and monitoring of the environmental impacts effectiveness regarding the corrective
measures stated in the EIS as well as the specific conditions established in the ROD.

All RODs analysed present references to EMP, though in more detail in the last
files. The operation phase reflects the controls on the treated water, the controls in the
receiving environment (analysis of water, sediment and organisms), controls of the
noise levels of the facilities and the controls (both inside and outside of the WWTP) of
the chemicals (chiefly H,S and NH3) that cause the odour chemicals.

There are three types of reports when the plant is operating. First the monthly mon-
itoring reports, which register collected data during this period. Their evolution and the
variations consist of the previous report. The second type are the valuation reports
drafted at the end of the year which collect parameter’s evolution, problems detected
and the measures implemented for the overall system improvement of deviations. Fi-
nally, the third type are the special reports, which are made only if there are risks or
environmental damages of importance.

Eight of the RODs (Cabo Priorifio, Garganta la Olla, Ceuta, Municipalities of Caceres,
Algeciras, Lamiaren-Aramburu, Gijon, Santa Eularia) require somebody to be responsible
for environmental tracking and monitoring. The environmental project manager (EPM) [22,
23], should be independent of the contractor and in constant contact with the project man-
ager. This monitoring responsibility should be extended to include various preventive and
corrective measures in the plan; as well as the control and analysis of the evolution of se-
lected environmental indicators, and the issuing of periodical technical reports on the results
and conclusions obtained from the checks made. The individual should be responsible for
communicating to the relevant authorities any anomaly that may affect the environment.
Three of the RODs (Bens, Cabo Priorifio, Santa Eularia) indicate a work environmental
journal (WEK) where aspects of monitoring must be reflected.

Each ROD concludes by indicating the environmental viability of the project, and
in the case of this sample, all 33 projects were approved with the conditions identified
in either the study or assessment process.
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4. EVALUATION OF THE RESULTS.

After the analysis of all the RODs of WWTP submitted to EIA since 2000 to 2016
some activities can be proposed to improve the EIA process.

4.1. AREAS FOR IMPROVEMENT

The processing time must be reduced. One cause of this long duration is to be found
in the scoping phase, where only an average response rate/consultations 55.5% for pub-
lic sector and 9.5% for private sector were reached. These values are not an isolated
event but an endemic problem of the EIA process that must be corrected in order to get
optimal solutions from an environmental point of view [5]. Another problem that delays
this process is the revision of the environmental agency caused by lack of resources,
both human and technician. Recently, the Spanish government, aiming to get a reduction
of processing time in revision of competent authorities, has published a new law, act
21/2013 [14]. The time used for the revision of the environmental agency has been re-
duced to three months for minor projects and four months for major projects (these last
with the possibility of extending to six months).

Another aspect that should be addressed is related to the evaluation methodology
employed — only one of the EIAs contains a brief description of the methodology. It is
necessary to remove the sense of subjectivity that an assessment can generate by making
a complete and detailed definition of the methodologies used for identifying and evalu-
ating environmental impacts.

As a sign of respect for public participation, many administrations use their web
pages as well as local newspapers. Usually, the administrations’ web pages are too com-
plicated for the public and newspapers are rarely used. One of the proposed activities
will be to build a web page for each project and use banners or link connections from
the administrations’ web pages or from web pages that are most related to the location
of the project. The main purpose is to enable people to consult the project and the EIS
so that they have the possibility of writing their allegations and opinions.

Finally, in regards to the monitoring, the role of environmental project manager
must be strengthened and empowered by legislation to ensure the correct execution of
the environmental aspects of a project [24].

4.2. APPLICABILITY OF THE RESULTS

The technologies used in the WWTPs study are conventional technologies used in
other parts of the world. Therefore, the results obtained from the main environmental
impacts (noise, disturbance of the water's quality, odors from the pre-treatment and the
sludge treatment) can be extrapolated to other parts of the world. This type of study on
the EIA process in a certain country improves knowledge about EIA both nationally and
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globally. The awareness of the process facilitates the work of engineers when drafting new
infrastructure projects or processes in Spain. In the research field, this study allows scientists
to analyze various EIA systems and propose EIA practices used in other countries.

It is important to keep in mind that the globalization of the economy makes it
feasible for foreign sponsors to invest in Spanish infrastructures. An important aspect
to consider in an investment analysis is the EIA processing time, since it can modify the
period of payback or impose such a threat that the investment is consequently rejected.

Public participation is an endemic problem of environmental impact assessment
[25]. In most EIA processes at a global level, the management of public participation is
conducted by the public administration and it is usually limited to meeting deadlines
and established mechanisms, but never focusing on improving citizen participation. In
the RODs of the study, it has been shown that in procedures with greatest participation,
options were modified to achieve better solutions from the environmental point of view.

To improve the public participation process, the government must introduce new
technologies (web pages, social networks, etc.) to encourage and help participation.
Sponsors should also promote mechanisms to explain the project to the citizens (web
pages, conferences, assemblies), and add environmental improvements proposed by cit-
izens in order to achieve the greatest social consensus possible.

5. CONCLUSIONS

The wastewater treatment is necessary both by regulatory rules as by benefits to the
environment, so the construction and operation of WWTPs is necessary, but these facil-
ities also generate environmental impacts during the construction period and during the
operation period.

The main impacts of WWTPs during the construction period are noise, disturbance
of the waters and disturbance of the air’s quality caused by the machinery. In the oper-
ation period, the main impacts are visual impact of the buildings, tanks and facilities
used in the process, noise of the pumps and machinery and odours from the pre-treat-
ment and the sludge treatment.

About the EIA process, results show the processing time is too long (34.1 months
versus 18 months pointed at the law), scoping phase has a success rate about 57.2% and
regional public administrations are the most participative, both at scoping phase and at
public participation phase.

Public participation during the exhibition period is generally negligible (in twenty
two of the RODs nobody submitted any report), except in general terms in the most
recent files. In the procedures where there was greater participation, options were mod-
ified to achieve better solutions from the environmental point of view. Therefore, the
public administration should improve and enhance mechanisms for public participation.
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Environmental project manager (EPM) and the work environmental journal (WEK)
must be a necessary figure and a necessary tool during the monitoring phase to achieve
the objectives of the EIS as well as the ROD, and as consequence, the protection of the
environment.
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