Netherlandsconsultingengineersandtheirroleinwaterpollutioncontrol

1. Introduction
General
In the Netherlands a number of consulting
engineering firms are working in the field of
water pollution control. It isestimated that
these firms employ a total staff of about
1,000 professionals and offer expertise in
many areas of specialisation such ascivil,
electrical, mechanical, environmental and
biotechnological engineering. These consultants provide many services such as sector
studies, evaluation of proposals, feasibility
studies for and the design of installations.
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specification of the equipment required,
general monitoring and supervision of
construction, and the co-ordination of all the
necessary contacts with the authorities
involved. In addition their activities extend
into the fields of transfer of know-how,
management and operation.
Even sothe demand for servicesinthefield of
abatement and prevention of air, noise and
soil pollution israpidly increasing. More than
50% of the activities of these consulting
engineers isrelated to municipal and
industrial waste water treatment plants.
The four major firms together provide
75-80% of the services rendered in this
market sector by Netherlands consulting
engineers.
Independent Consulting engineers
Most of these firms are members of ONRI,
the Order of Dutch Consulting Engineers,
which isaffiliated toFIDIC,the International
Federation of Consulting Engineers.
Membership of ONRI isaguarantee that a
consulting engineer subscribes to the code of
ethics, professional status, competence and
independence demanded by the Order. The
code of ethics includes the requirement that
an independent consulting engineer should
have no interests in commercial manufacturing or contracting services that might

influence his professional judgement. He is
renumerated solelybythe feespaid tohimby
his clients. He is,therefore, able to approach
all assignments objectively and use sound
technical and economic principles to provide
solutions which serve the best interests of his
clients.
The clients of the independent consulting
engineer are private bodies, industrial
associations, institutions and governmental
agencies in the Netherlands and abroad.
The major reasons for engaging a consultant
are:
1. To shorten the time involved in obtaining
the necessary background data, experience,
and judgement required to establish new
operations or procedures.
2. To secure independent objective analysis
and recommendations regarding plans for
undertakings, and toconfirm their feasibility
before they are activated.
3. To supplement the client's own staff with
specialized personnel on a temporary basis.
4. To obtain fresh points of view so that
alternative courses of action can be
considered before decisions are made.
The most common reason for engaging a
consulting engineer isthe recognition that it
is the least expensive and most effective way
to bring the complete project to fruition.

their business, for example, NEDECO and
NETHCONSULT.
One of the basic rules of engineering
consultancy isthat one should not seek or
attempt to perform services beyond one's
area ofcompetence. With somany consulting
engineering specialities and such avariety of
projects and disciplines, afirm may need to
augment itsstaff from time totimeinorder to
serve the special needsofaclient.Thiscan be
achieved in different ways:either by
subcontracting to specialized engineers or by
creating ajoint venture, apartnership or a
project association. A joint venture between
a consulting firm and acontractor for a
turnkey project isalso a possibility and is
quite common on large international projects.
The quality of an engineer's work isalways
related to his knowledge and experience of
the current state of the art. It is, therefore,
important that the engineer exchanges new
knowledge and experienceswithothersinhis
profession. This isachieved by written
communication and technical papers, oral
communication through meetings, seminars,
lectures,workshops and courses,forexample,
that for plant operations of the NVA.
Consulting engineers are frequently
employed at professional level at universities
and colleges.

Interrelationships between firms
Consulting engineering firms can be interrelated in several ways—some simple, some
complex. This can be,for example, in the
field of activitiesofmembership associations,
like ONRI and FIDIC or in the practice of

2. Water pollution control in
the Netherlands
History
After World WarIItheNetherlands changed
from an agricultural toahighly industrialized
and urbanized nation and one of the
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made since 1970 and also incorporates the
plans for the period of 1980 to the end of
1984. In 1985it isexpected that about
500 collective waste water treatment plants
will be in operation comprising (% of total
treatment capacity):
- trickling filters 10%
- two-phase installations 15%
- activated sludge plants 50%
- oxydation ditches 20%
- other forms 5%

Carrousel Treatment, Nieuwegein.

consequences was a considerable increase in
the pollution of surface water.
In some regions the existing Water Boards,
which wereresponsible for thewater quantity
management, expanded their responsibilities
intowater quality management. The lackofa
national policy, however, wasfelt and
preparations were made for the Pollution of
Surface Waters Act. This act came into force
in 1970.The act formed alegalbasefor water
quality improvement activities and laid down
asound financial base for the implementation
of the necessary measures. One of the basic
principles involved in the act isdecentralization.The central government isresponsible
for the management and quality of the major
watercourses, such as the rivers Rhine,
Meuse, and Scheldt, Lake IJssel and the
Wadden Sea. The provincial authorities are
essentially responsible for all other watercourses. However, they can delegate their
management powers to the Water Boards
and in this way favourable conditions have
been created inwhichquantitycontrol,which
had always been the job of the water Boards,
can be linked with quality control.
An important element intheco-ordination of
the activities of the different boards isthe
five-year 'Water Action Programme'whichis
established every five years by the Minister
'of Transport and Public Works and the
Minister of Housing. Physical Planning and
Environment. One of the objectives of this
programme is to reduce the total polluting
load of biodegradable substances discharged

into surface water from 40 million p.e.in
1970to4.4 million p.e.in 1985.This, among
other measures, isto be achieved by
connecting nearly alldwellingsand industries
to the sewerage network and by constructing
sewage treatment plants.
Between 1970and 1980 the total biological
treatment capacity of the Netherlands was
increased from 5 million p.e. to 17million
p.e. Figure 1 showstheprogressthat hasbeen
Fig. I - Installed treatment capacity and number of
biological plants in the Netherlands.
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Most of the domestic sewage collected is
treated at low-rate biological treatment
plants. As part of the eutrophication policy,
phosphate removal isapplied to effluents
from treatment plants which clearly cause
eutrophication.
The total investment by public authorities
(1975-1985) in treatment plants, including
phosphate removal, pumping stations,
pipelines and land costs will be about
4,500 million guilders.
The discharge of effluents into the sewerage
systems of municipalities or into surface
waters issubjected to levies and discharge
requirements. For this reason, primarily,
effort has been made by industries to reduce
the amount and strength of their discharged
waste waters.This reduction isachieved by
either modification of production processes
(in-plant pollution control) or prior treatment
of the waste water before discharge ('end-ofpipe treatment').
It isestimated that, in the period 1975-1985,
the total investment byindustry will be
2,000 million guilders.
The design and construction works of the
wastewater treatment plantshasalwaysbeen
linked with technical studies. Since 1971
many research projects, stimulated and coordinated by STORA, the Foundation for
Applied Waste Water Research of the Water
Boards, have been performed in the field of
waste water collection and treatment and
sludgehandling.
Present developments
In 1985 all large residential centres in
the Netherlands will be sewered and in most
cases the collected waste water will be
treated. The waste water from most
residential nuclei of small and intermediate
size (larger than 400 inhabitants), willalso be
collected and centrally treated.
The discharge from smaller nuclei or isolated
houses should be fed into acentral sewerage
system and treatment plant.The costsfor the
connection of these relatively small and
widespread waste water flows, however, are
excessive. Unfortunately, based on present
experience, onsite treatment does not
provide a solution and research isbeing
carried out at present to find effective ways
for processing small flows of waste water.
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Sincegood progressisbeingmadeinthe fight
against water pollution by oxygen-consuming
substances, the attention isnow shifting to
non-oxygen consuming (non-biodegradable)
pollutants such as heavy metals and a variety
of organic micropollutants such asbiocides.
Measures for the abatement of this kind of
pollution are being implemented in water
quality management schemes.
New developments can alsobe seen in the
field ofenergyconsumption. Sincethe energy
crisesof 1973major attention hasbeen given
to energy-saving systems. Many two-stage
plants have been built and the use of digestion
gasfor energyproduction hasbeen stimulated.
By improving treatment processes, for
example, control of aeration, and by application of new technologies for energy recovery,
such as wind energy, savings have been
realized.
Efforts have been made to minimize the side
effects of waste water treatment. In the past
waste water treatment wasconsidered to be
an activity in which all schemes contributed
to the improvement of the quality of the
environment. Waste water treatment,
however, has given rise to undesirable side
effects such as malodor and noise and the
production of contaminated sludge.
The control of adverse side effects, partly
induced by developments in environmental
legislation, now forms an integral part in the
design of treatment plants.
3. The consulting engineer andwater
pollution control
When theexecution ofthe first Water Action
programme wasstarted the Water Boards
responsible were inadequately equipped to
undertake treatment plant construction
projects at short notice and the servicesof
consultants were needed.
Underground sewage treatment plan! intheformer Dokhav

Anaerobic Plant. Cali (Colombia).

tmentplant. Rotterdam.

At first consulting engineers were only
engaged for the civilengineering and
structural engineering part of projects. They
, Rotterdam.

quickly, however, became specialized in the
technology of treatment processes and
became fully involved inallaspectsofdesign,
process-technology, operation and
construction of the plants.
For projects for industrial clients this has
meant not only the construction of treatment
plants, but also in-plant pollution measures
including prevention of accidental spills,
recycling and re-use of water, and
modification of manufacturing processes.
All measures taken had to be in accordance
with the Governmental policy on water
quality management, and research into the
quality of surface waters and the processes,
which determine itsquality, was essential.
Because of their involvement in many
different problems consulting engineers have
acquired all-round know-how in the field of
water pollution control and this isthe main
reason for engaging consulting engineers.
The large-scale involvement of consulting
engineers in water quality management can
also be attributed to their research activities
aswell astotheiractivitiesinthefieldof basic
engineering such asthe development of new
technologies.
Of about sixtyresearch projects, co-ordinated
by STORA, the majority have been carried
out by consulting engineering firms.
The research projects were not limited to the
waste water treatment processes, but have
included the environmental impact of waste
water collection, transport and treatment as
well the handling and disposal of sludge.
In addition to the research coordinated by
STORA, research isalso performed in
cooperation with various governmental
institutes, and within the framework of
national research programmes. One pro-
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This process has been further developed by
the sugar industry and the Ministry of
Housing, Physical Planning and Environment,
and as a result the waste water of several
other industries can now be treated by this
process.
Feasibility studies, carried out by consulting
engineers before the design of a sewage
treatment plant, nowadays include an
Environmental Impact Analysis.The location
of the plant andthetypeoftreatment process
do not solely depend on economic and
effluent quality factors, and the control and
prevention of side effects have also to be
considered for various alternatives.
Due to the highly populated character of the
western part of the Netherlands special
attention hastobepaid totheamount of land
available and to emissions to any nearby
housing areas. For this reason the Dokhaven
sewage treatment plant in Rotterdam
(500.000 p.e.) will be situated underground
Pilot plant for the combined treatment of industrial and domestic wastewater.Reimerswaal.

gramme which has recently been developed
deals with storm water overflow and its
influence on the quality of surface waters.
The cooperation in research between
consulting engineers and departments of
universities should alsobementioned. In this
field the consulting engineers play a major
role, not the least being, astranslator of
(scientific) research results into practical
techniques. Many examples of the fruitfulness
of cooperation between the consulting
engineers and research institutes can be
given:

Compost filter for treatment of theoff-gas of the primary
settling tank and sewerage system. Reimerswaal.

- The oxydation ditchwas originally
developed by Pasveer of the Netherlands
Government Institute for Applied Technological Research.
- A modification of the oxydation ditch, the
Carrousel, wasdeveloped by Klein, a member
of a consulting engineering firm.
- The UASB (Upflow anaerobic Sludge
Banket) process was developed for the
anaerobic treatment of strong organic
industrial waste waters by Lettinga of the
Water Purification Department of the
Agricultural University in Wageningen.
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environmental approach to water supply and
sanitation have created major opportunities
for Dutch consulting engineers on the
international market. In this respect
Netherlands consultants are very much
involved intheInternational Drinking Water
and Sanitation decade, 1980-1990.
In many developing countries and other
countries abroad Dutch consulting engineers
playan important role inwaterand sanitation
projects. Transfer of know-how, in principle,
isan integral part of these projects.
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Equipment of surface waterquality monitoring station, Hagestein.

in a former harbour basin and will, ultimately,
be covered with a park. At the Houtrust
plant in The Hague (900,000 p.e.) pure
oxygen willbeapplied totheactivated sludge
process. In thiswaytheamount ofoff-gas will
be reduced to about one fifth.
Future developments in the activitiesof
environmental engineers in the Netherlands
will largely depend on thedevelopment of the

environmental protection policy and the
availability of new, applicable forms of
environmental technology. In this respect it
should be noted, that, in addition to water
pollution control, the control of air and soil
pollution isalso developing rapidly.
The knowledge and experience gained with
waste water treatment systemsand the ability
of consulting firms to offer an integrated

Aerialphoto of treatment plantfor domestic and industrial wastewater, Reimerswaal.
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