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AUDITING AND CONTROL PROGRAMS: PUTTING EIA RECOMMENDATIONS 
FOR ECOLOGICAL IMPACTS PREVENTION IN PRACTICE

Rosa M. Arce-Ruiz (Phone: 34 91 3 49 56 87, Email: rarce@caminos.recol.es), 
PhD, Civil Engineer, Esculele T.S. de Ingenieros de Caminos Ciudad Universitarta Madrid, 28040, 

Fax: 34 91 5 54 23 94

Abstract: If we examine the EIA process in different countries, it seems that it is linked to a previous phase of 
discussion of projects, through the administrative process.This previous stage is, in fact, one in which the project 
can be publicly discussed and the decisions about location, design, etc., are made, and one in which the preventive 
focus of the EIA can be applied. In consequence, the EIA process looks as if it were linked to the pre-construction 
period, although, in fact, it must be a cyclic process, with some control instruments to guarantee the performance of 
mitigation measures and auditing effect forecasts.

However, of central interest in determining the effectiveness of the EIA is the extent to which the environment is 
managed and protected as a result of the whole EIA process. Environmental auditing is an important tool for providing 
an account of construction and post-development (EIA) activities. 

In this paper, we analyze the experience in auditing programs of project and construction of highway projects in 
Spain, in the last ten years, concluding the importance of auditing programs to guarantee the success of the EIA 
process, and establishing the basis of its contents, structure and implementation, particulary in the field of ecological 
impacts. The paper discusses the content and structure of auditing programs, the agents involved in the process, and 
the responsibilities of each one looking at the experience in Spain. This analysis permits, also, identify the frequent 
practice in preventive, corrective and compensatory measures in the highway projects in Spain.

This paper reflects, in part, the conclusions derived of a research project financed, during 2002,  by the Centro de 
Estudios y Experimentación de Obras Públicas (CEDEX, Research Centre of Public Works) of the  Spanish Ministry of 
Public Works (Ministerio de Fomento), througth the analysis of more than 40 highway projects developed in the last 
ten years in Spain, most of them already constructed.

Moreover, it reflects, also, the results of the works related with the Quality Verification of Environmental Annexes 
made by the authors for ESTEYCO, technical assistance during several years of the Spanish Ministry of Public Works 
for the Quality of Projects Assurance Plan.

Introduction
The environmental impact assessment process is based on a preventive philosophy, i.e., the prevention of 
damage to the environment before it happens, the avoidance of irreversible damage or at least the added 
cost of correction a posteriori (when this is possible). It should, therefore, be a closed and cyclic process that 
ensures that any preventive and corrective measures for envisaged damage to the environment are carried out. 
This is the basis for the real effectiveness of the process, which, therefore, places considerable importance on 
the Environment Monitoring Programme.  

In the Spanish legislation, the final paragraph of Royal Decree 1131/86 (30th September) Article 11, which 
enacts the Regulation for the implementation of Environmental Impact Assessment Legislative Royal Decree 
1302/86 (28th June), states that: “The environment monitoring programme shall establish a system which 
guarantees compliance with the protective and corrective stipulations and measures contained in the 
environmental impact study.” 

Under this legislation, and the new Law 6/2001, in Spain, the Environment Monitoring Programme is the part 
of environmental impact studies, which should define the basic items to be monitored for compliance with its 
objectives. The Programme’s application during the construction and operative stages of the project is the 
responsibility of the competent government authority, i.e., the department that approves or authorises the 
projects (for example, National or Regional Road Department). This establishes an environmental responsibility 
for this department, as well as unprecedented implications for the work of the competent authorities 
(manufacturing, energy, mining, public works, etc.) in the environmental field.

Aims of the Environment Monitoring Programme
The purpose of the Environment Monitoring Programme (EMP) is to establish a surveillance system for the 
environment disturbance caused by the project, i.e., the impact. It, therefore, also covers the effectiveness of 
the preventive and corrective measures undertaken to reduce such impact.
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Article 26 of the Regulation defines the monitoring objectives as:

a) To ensure that, with regard to the environment, the activity is undertaken in accordance with the project  
    and the authorised conditions
b)  To ascertain the effectiveness of the environmental protection measures contained in the Impact   
     Declaration.
c)  To verify the precision and adequacy of the environmental impact evaluation.

 
The Environmental Monitoring Programme may, therefore, address a considerable range of specific objectives:

1. To ensure that the proposed preventive and corrective measures for the specific impacts identified and 
assessed in the Environmental Impact Studies have been carried out and are effective.

2. To detect any impact not foreseen in the Environmental Impact Study, propose the appropriate 
corrective measures and ensure that they are carried out effectively.

3. To provide warning about the levels of the selected impact indicators, in the context of the established 
critical or alert thresholds. 

4. To add useful information so as to improve knowledge of environmental repercussions of same type of 
projects in similar zones.

5. To test and verify the foreseen impacts.
6. To crosscheck and improve the existing prediction methods.

The objectives of the Environmental Monitoring Programme are extremely ambitious. Their main effect is to 
close the Environmental Impact Study circle, as they provide an instrument to ensure that the prescriptions for 
environmental protection (preventive and corrective measures) are carried out, as well as noting whether the 
predictions of the impact level (before or after correction) in the EIS have been borne out.

Not all environmental disturbances potentially arising from a project have applicable quantitative prediction 
systems or instruments (known as prediction models). Furthermore, the true nature and details of many types 
of impact, especially in relation to fauna, are unknown, in which case the study is based on the analysis and 
extrapolation of similar situations. For this reason, a well-designed and systematically executed Environmental 
Monitoring Programme may permit the input of its findings into the body of scientific and technical knowledge, 
improving the impact prediction process with the conclusions reached. This obviously involves the construction 
of databases and their systematic, rational usage.

The correct application of the Environmental Monitoring Programme facilitates the avoidance of unforeseen or 
undesirable situations as it should set experimental alert thresholds which permit the impact to be corrected 
before it reaches undesirable levels.

The programme should include the monitoring of two groups of basic aspects:

a) The correct execution of the corrective measures and each item of the project. This may be 
checked by taking into account a series of Technical Prescriptions, defined in the final Construction 
Project contracts. This set of aspects is linked time-wise to the works execution stage, while 
conceptually it is linked to compliance with the project contract and thus essentially to its components 
(crossing passes, for example).

Photo 1.  Marks during construction for delimiting works area. Rías Bajas Highway construction.
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Photo 2. Fauna crossing pass in National III. Spain.

b) The true severity of the impact and hence the effectiveness of the chosen corrective 
measures, including the application of emergency measures if the envisaged levels (thresholds) are 
surpassed.  This requires a series of controls to experimentally evaluate (in some cases “measure”) 
the real impact. This involves monitoring the environmental aspects that are affected (water pollution, 
noise levels, fauna patterns, etc.) rather than the items included in the project.

This group of aspects is linked, time-wise, to both the construction and the operation stage, and, conceptually, 
to items intrinsically external to the project.

Some of the aspects to be covered by the Environmental Monitoring Programme are satisfied by Works 
Management Quality surveillance of compliance with the specific technical prescriptions and the plans during 
the works stage and the guarantee period, particularly the proper execution of the corrective measures. 
The Programme must, therefore, essentially focus on ensuring compliance with the preventive measures 
(dumping prohibitions, land occupation, etc.), checking the final result of the required corrective measures, and 
monitoring the progress of the environmental aspects that might be affected by works or operation of 
the project.

To give an example, it must be stressed that, in many cases, some aspects to be controlled such as monitoring 
checks, archaeological sampling, staking and fencing the works, avoiding effects on ravines or the correct 
positioning of works, and restricting some works during the nesting period of birds, should be included in the 
specific technical prescriptions conditions, although the conditions must stipulate their compulsory nature, 
while the Monitoring Programme must specify the means of supervising this obligation.

The conditions should, for example, include the obligation to previously stake out the works, while the aspects 
to be covered by the Environmental Monitoring Programme should include:

1. visual check to ensure that the area has been staked prior to the commencement of works.
2. Other visual checks, spaced out in time during the works stage (fortnightly, monthly, etc.), to ensure 

that the staked area is respected and that the works machinery and operations remain within the 
area thus defined.

Environmental Monitoring Programme
The Environmental Monitoring Programme is carried out in two stages: the definition of the monitoring process 
and its implementation.

Monitoring System Design
During this stage, the Programme is given a written definition which is usually produced at the same time as 
the project.

This stage of the Programme requires:

1. The identification of the types of impact to be monitored, which may include, for example:
• Changes to the quality and volume of surface and ground water
• Effects on riparian belts
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• Day and night noise levels reaching the population
• Disturbances and nuisance deriving from the works
• Erosion patterns
• Trends in plantations on embankments and other treated areas
• Disturbances to vegetation
• Effects on fauna (collisions and changes to habitats)
• Barrier effect on fauna (effectiveness of crossing points)
• Landscape integration of the infrastructure once completed
• Possible archaeological incidents and discoveries

2. Ascertaining the type of data and monitoring objectives required in order to achieve the above 
objectives. For this purpose, it is necessary to define:

• The impact indicators, i.e., the parameters that must be monitored to evaluate the magnitude of 
the impact. These consist of an experimental variable (e.g.: Leq, DBO5, etc.) or a visual check by an 
expert (e.g., presence of dead shrubs amongst the vegetation, spillage and dumps on the works 
site, etc.), which provide information about the trends and severity of the impact. These should be 
measured at points that are representative due to their potential exposure to risk.

These indicators may be related to any environmental aspect such as:

• Hydrology: current hydrological levels, including the water balance and outflow in different 
seasons and locations. 

• Water quality: temperature, density, hydrochemistry, etc.
• Air quality: permissible levels of noise and particle pollution.
• Geomorphology: levels of embankment stability, distinguishing types, base soil and material.
• Vegetation: area covered by each formation affected, number of protected species affected, 

number of trees, etc.
• Fauna: species and groups affected, accidents, breeding, mortality, etc.
• Landscape: areas of greatest visual alteration, volume of earth movement, etc.
• Socio-economics and cultural heritage: values of expropriations, population displacement, 

changes in territorial structure, discoveries of cultural heritage.

• A definition of the sampling strategy for each effect being monitored, including:

• Frequency of data collection: timetable
• Monitoring points that are representative due to their potential risk 
• Collection and analysis methods for these data

The frequency and distribution of the sampling campaigns should cover the peak risk periods, 
considering periodic environmental variations (seasonal, weekly, etc.) and possible changes to the 
project during construction.

A higher frequency is generally recommended for the integration period of the project (normally one or two 
years after the infrastructure begins operation), and a lower frequency during a later operational stage (two to 
three years).

It is also necessary to define the monitoring points or zones, which must remain the same each time in order 
to guarantee effective monitoring of environmental disturbances. The selection of monitoring points should 
be guided by the objectives being pursued. They should be particularly fragile areas and points where the 
effectiveness of the corrective measures can be checked (e.g., wells downstream from the project dump site, or 
on either side of noise suppression panels and in buildings targeted for protection).
 

• Establish thresholds and alert levels for each of the monitoring indicators, which, if surpassed, 
require emergency corrective action. Emergency measures must also be designed for each 
case of such effects.

• A value must be defined for the chosen indicator (or a situation to be checked by an expert) 
that indicates a negative or critical trend of the impact which, while not unacceptable, requires 
the application of an additional emergency measure (Emergency Measures, e.g.,  LeqNIGHT = 52 
dB(A); presence of dead matter in 10% or more of the revegetated area, etc.).
The threshold of non-acceptability must also be defined. If surpassed, the activity involved 
must be cancelled or additional corrective measures applied.

• A reference sampling survey to define the initial or pre-operational situation (situation 0) for 
comparison with certain indicators.
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3. Define the requirements of time, staffing, expenditure, authorised laboratories, etc. The programme 
duration will distinguish each observation period.

 I. Works stage. This stage has two phases:

a) Prior to commencement: may be 3 or 4 weeks during which archaeological surveys are done 
and an initial report is drafted. This period also covers the staking or fencing of the entire 
alignment or specific zones, and the reference sampling. Any areas threatened by a higher or 
lower ecological impact may be defined in situ during this period.

b) During works.

II. Exploitation or operation stage.

• Initial adjustment period.
• Normal monitoring period.
• Alert periods or when critical impact thresholds are approached, requiring action.
• End of monitoring.
• Staffing provisions should always include a technical expert in the environmental aspect to 

be monitored (archaeologist, biologist, agronomist or forestry engineer, chemist, public works 
engineer, etc.). 

• Authorised monitoring laboratories, where necessary.

Environmental Monitoring Programme Operation
The environmental disturbance prevention cycle can only be closed if the Environmental Monitoring Programme 
is an active, positive task and is not restricted to merely drafting reports. Prevention requires a reaction to such 
reports, which may be a simple input to a database for consultation, if everything proceeds as envisaged, or 
the correction of the impact with new preventive or correction measures if certain levels are surpassed (alert 
thresholds or unacceptable levels).

The process should include at least the following stages:

1. Data collection and presentation of results.
2. Data analysis, specifying: 

• The identity of the impact, considering:
• The works or operational activity causing this impact
• Location
• Envisaged duration

• The level of the impact, defining:
• The trends of the impact, determining whether they are proceeding as envisaged
• Impacts that have surpassed the reference levels (alert thresholds)
• Impacts that have reached a critical level
• The effectiveness of the corrective measures

One good starting point is to always have on hand the pre-operation stage levels and trends and the 
ideal levels envisaged for operation, which facilitate the identification of any changes to these trends.

3. Definition or execution of controls which reduce or prevent the detected trends by means of:
• Cessation or changes to the activity causing the critical impact levels
• Review and reinforcement of the corrective measures
• Inclusion of more viable and effective corrective measures

4. Regular and, if necessary, extraordinary reports on impact levels resulting from the project execution 
      and the effectiveness of the corrective measures.

Participants Responsibilities 
The responsibilities associated with the Environmental Monitoring Programme are reflected in the Spanish 
environmental impact legislation (Art. 7 of Royal Decree-Law 1302/86 and Chapter IV of R.D. 1131/88, on 
Monitoring and Responsibility and Art. 7 of Law 6/2001)

In the first place, the project developer, via his/her technical staff, is responsible for the production of an 
environmental impact study, and hence for the Environmental Monitoring Programme, which must be defined 
in the final or penultimate chapter  (R.D.L. Art.2 or R.D. 1131/88, Art. 7, respectively). The environmental 
authority may establish environmental conditions in the impact statement, requiring further details or changes 
to the Environmental Monitoring Programme described on the environmental impact study.
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Article 7 of the R.D.L. and the entire Chapter IV of R.D. 1131/88 stipulate that the authority responsible for 
monitoring compliance with the environmental impact statement rests with the Authorisation Authority, while 
not detracting from the right of the environmental authority to collate information from it on this compliance. 
For the projects with no national competency, the Law 6/2001 stipulates that autonomous Communities 
(regional governments) can designate the responsible authority.

In its present form, this process does not cover the role of the contracting company commissioned by the 
developer to carry out the works, nor that the authorisation authority, in the case of public works, be a project 
developer. The process thus brings to light the figure of the contracting company which is commissioned by the 
public or private developer, responsible for compliance with the impact statement, to construct the project.
This contractual situation (works contract) may cause confusion in terms of the environment responsibilities of 
the developer and the contractor during the works stage, given that the Environmental Monitoring Programme 
covers impact during both the works and the operational stage of the project. Similar confusion may also 
arise between the technical prescriptions of the construction project (which is the contractual document 
that obliges the contracting firm to comply with certain technical requirements stipulated by the developer) 
and the Environmental Monitoring Programme, the purpose of which is to oversee compliance with certain 
technical requirements imposed by the environmental impact assessment process (which is mandatory for the 
developer). It is, therefore, essential to define precisely the scope and functions of the technical prescriptions 
and the Environmental Monitoring Programme for the works stage.

The public developer or, in the case of highways, the directorate-general of roads, is responsible for the 
design and execution of the Environmental Monitoring Programme. The public developer commissions the 
Environmental Monitoring Programme to the same technical support staff that draft the Informative Study 
and the construction project. The Programme’s application, however, is not such a simple issue to resolve. 
Responsibility is divided during the works and operation stages, making the problem, and hence responsibility, 
rest with different departments of the public developer.

The works are commissioned to a contractor, who is also entrusted by works supervision to ensure compliance 
with the contract (the latter being defined in the contractual documents of the project). It therefore does not 
seem logical that the contractor should carry out the Environmental Monitoring Programme during the works 
stage, when the part corresponding to supervision of compliance with the execution of constructive measures 
is merely equivalent to quality control over this execution. While, on the other hand, compliance with the 
preventive measures is equivalent to supervision of compliance with the restrictions included in the specific 
technical prescriptions, and hence to compliance with the works contract itself.
It therefore seems reasonable for the environmental monitoring to be undertaken by external technical 
advisors to the contractor-constructor, as with works quality control, which may nevertheless be subsidiary to 
works management. This does not, of course, prevent the contractor-constructor from having his own internal 
monitoring (verification) process, just as he has his own quality control.

Monitoring the impact trends during the works and operation stages appears to cause less confusion. It is 
external to the project and, one might say, more strictly “environmental.” Obviously, monitoring can be done 
during works by the technical assistance team mentioned above. During operation, this is dubious.

Several Remaining Uncertainties
The following list suggests some of the “gray areas” which will have to be clarified in the course of practical 
application if the system is to work well:

A. Responsibility for monitoring and control lies with the authorisation authority, i.e., the industrial authority 
(without impinging on additional control that may be exercised by the environmental Authority), which 
must define internally who is to be in charge of this monitoring, given the involvement of both works and 
maintenance management. 

B. Similarly, the definition of the staff during the production and the lifetime of the project.
C. Whether the large amount of information foreseably produced by good environmental monitoring is to 

be managed actively, and the relationship between it and the EU directive on the right to environmental 
information.

D. Co-ordination that should exist with the environmental authorities (directorate-general of environmental 
quality and evaluation under the national Environment Ministry), for the duration of the Environmental 
Monitoring Programme.

E. The budget formulae for the Environmental Monitoring Programmes. Short-term budgetary imbalances 
may be expected from the moment when alert thresholds are surpassed until new preventive or corrective 
measures are set in motion, even when they are designed, given the annual scope of the budget.
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These and other uncertainties must be clarified gradually, along with new hitherto undeveloped areas of 
impact monitoring. 

Examples of Monitoring During Works Stage

 DISTURBANCE TO RAPTORS BY BLASTING 
 (Works stage)
Indicator Continuity of nests, eggs, courting and breeding habits

Alert threshold Critical disturbance to courting patterns and clutch incubation according to environmental monitoring 
team.

Threshold of 
unacceptability

Curtailment of nest construction or incubation according to environmental monitoring team and 
justifiably attributed to blasting.

Sampling 
timetable

Three: before blasting, during first stage of blasting and after blasting, prior to provisional hand-over 
of works. 

Sampling 
description

Each survey will consist of 72 hours’ observation of nests completed or being built, as well as 
courting patterns in the area. 

Verification points Courting and breeding areas, particularly nests listed in official inventories. 

Technical
requirements

Team of zoologists with experience and training in raptor ethology.

Emergency 
measures

If problem arises during blasting: halt blasting and design new earthworks plan.
If problem arises after blasting: take steps considered advisable by Regional Government Nature 
Conservation Department.

Observations
It is important to bear in mind that the conclusions of the 2nd blasting stage report, drafted during the 
1st stage, and in the light of the real blasting programme, may stipulate the need for further surveys 
during subsequent blasting.

The aim of this monitoring is to ensure the efficiency of the preventive measures for blasting set out in the 
prescriptions with respect to raptor conservation in the area. While the distance between the blasting zones 
and the range, courting, and breeding areas of these birds of prey may be sufficient to avoid irreversible 
effects, a prohibition on activity stipulated in the compulsory blasting timetable during the months of the most 
sensitive activities (courting, nest building and occupation, egg incubation and clutch rearing) is established as 
an additional safety measure. 

The reference threshold for monitoring is based on raptor behaviour patterns described in the abundant 
bibliography on the subject and experimental field studies. In addition to the initial preparatory activities (stage 
0), the monitoring programme includes three basic evaluation surveys before, during and after blasting, and 
further sampling during blasting if considered advisable in the 2nd sampling report. 

Monitoring and Sampling Preparation
Monitoring requires an initial “0” stage sampling in which the observation areas and specific points for on-
going monitoring of raptor courting and breeding are defined. During this initial stage, the technicians should 
include the recommendations made by the regional government nature conservation department concerning 
the monitoring procedure (protocols), the definition of alert thresholds and possible emergency measures to be 
taken if this threshold is reached.

Prior to the first sampling (preferably during sampling “0”), the monitoring team should be given three months 
prior notice of the contractor’s actual blasting timetable presented to the works management in order to 
structure the observation samplings. Sampling reports, exceptional alert reports and a final report after 
completion of the works stage must be submitted to Works Management and the environmental authority.

The reports from each sampling must include a description of the raptor behaviour patterns in each 
observation area, including all necessary details about the habits of the population and its ethology. They must 
also include a definition of the local conditions (climate, human activities, crop management, and hunting) 
during the survey, as well as any potential incidents which the monitoring team considers might affect the 
raptor courting and breeding habits apart from blasting.
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If the alert threshold is reached, an extraordinary, well-documented and justified report will be drafted, 
describing the disturbance to the courting and breeding patterns, including a detailed analysis of the 
possible causes of this disturbance. This alert report should include recommendations for emergency action 
to be taken. 
 
The Monitoring Requirements in Environmental Impact Statements in Spain
Evolution from 1989 to 2000
Environmental control programs required in environmental impact statements (Declaraciones de Impacto 
Ambiental) include the following informs and documents:

1) Before construction phase:
→ Protection of existing services (Protección de servicios existentes)
→ Permeability for crossing  (Permeabilidad tranversal)
→ Water treatment (Tratamiento de aguas)
→ Waste management (gestión de residuos)
→ Tips, quarries, gravels (Vertederos, canteras, graveras, zonas de préstamo)
→ Historical and archaeological heritage (Patrimonio histórico - arqueológico)
→ Noise (Ruido)
→ Erosion, environmental recuperation, landscape integration (Erosión, recuperación ambiental, 

integración paisajística)
→ Environmental control program (Programa de Vigilancia Ambiental)
→ Quality guarantee plan (Plan aseguramiento de la calidad)
→ Hydrological system and ecosystems protection (Protección sistema hidrológico y ecosistemas)
→ Layout project (Proyecto de trazado)
→ Fauna and vegetation (Fauna y vegetación)
→ Prevention, correction and compensatory measures (Medidas preventivas, 

correctoras, compensatorias)

2) During construction phase:
→ Protection of existing services (Protección servicios existentes, vías pecuarias)
→ Erosion, environmental recuperation, landscape integration (Erosión, recuperación ambiental, 

integración paisajística)
→ Historical and archaeological heritage (Protección patrimonio histórico-arqueológico)
→ Noise (Ruido)
→ Vegetation and fauna (Vegetación y fauna)
→ Hydrological system and ecosystems protection (Protección sistema hidrológico y ecosistemas)
→ Permeability (Permeabilidad territorial)
→ Prevention, correction and compensatory measures (Medidas preventivas, 

correctoras, compensatorias)

3) After the construction phase:
→ Erosion, environmental recuperation, landscape integration (Erosión, recuperación ambiental, 

integración paisajística)
→ Hydrological system and ecosystems protection (Protección sistema hidrológico y ecosistemas)
→ Noise (Ruido)
→ Fauna (Fauna)
→ Prevention, correction and compensatory measures (Medidas preventivas, correctoras, 

compensatorias)
→ Special report (Informe especial)

The analysis of a number of environmental impact statements published by Spanish environmental authorities, 
between 1989 and 2000, gives the following evolution results.
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Annual evolution of EIS:
Subjects required in EIS to control before constructionSubjects required in EIS to control before construction 

Annual evolution of EIS 

0 50 100 150

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000
Prevention, correction and
compensatory measures

Fauna and Vegetation

Layout Project

Hidrological System and
Ecosistems Protection

Quality Guarantee Plan

Environmental Control
Program

Erosion, environmental
recuperation, landscape
integration

Noise

Historical and archaeological
heritage

Tips, quarries, gravels

Waste management

Water treatment

15



ICOET 2003 Proceedings                                                            567                                                                Making Connections

Subjects required in EIS to control during construction 
Annual evolution of EIS requirements 
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Subjects required in EIS to control after construction and
during operation 
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