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Aallal) AN Alall o gall 5 (BOD) U (SO Sl sl zliay) ol silitl) e J sl o

o (7)5 A2 olall (e Wi (7 (14) 23a) 24L2Y1 5 Al il 553al) S 5 g0 (TSS)J)
zsamall 253all 5 ¢((4-3 ¢3-3 ¢2-3 ¢1-3)Gald) A& e s LS 70 saill dail 5 dadleal) oLl
Ll Cladavall 8 auall Capall sl Ciy a5l (3830 e BOD & TSSJ aill Ldle Le

= Y1) A5 gaal) 2 W o samall agandl Gl obial juaas i a8l

BOD = 20mg/L

TSS = 30mg/L

BOD =30mg/L

TSS =100mg/L

rdgaigd) ciliua) gall 3 Lo 7 gamal) 3gaadl L

s i) il Judadi g il 24

(1-4) Jo>
Aallal) ddall 31 gall a5 (BOD) GmamiSIU ilrasS gl zLiial) addl juidlal) gl
{(TSS) 4ush
Sample Test Type
NO. BOD mg/L TSS mg/L Remark
Influent | Effluent |Influent |Effluent
1 55 30 20 0
2 336 160 60 40
3 366 160 20 0
4 110 90 40 20
5 150 97.5 20 0
6 62 62 60 20
7 62 55 50 30
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(2-4) Js>
40<)) Adllad) Llall 31 gall ad g (BOD) (SO ibrasS guadl liial) il Julas

(TSS)
Sample Test Type
NO. BOD mg/L TSS mg/L
Influent | Effluent | Efficiency Influent | Effluent | Efficiency
% %
1 55 30 45.5 20 0 100
2 336 160 52.4 60 40 33.3
3 366 160 56.3 20 0 100
4 110 90 18.2 40 20 50
5 150 97.5 35.0 20 0 100
6 62 62 0 60 20 66.7
7 62 55 11.3 50 30 40
Min. 55 20
Max. 366 60
Ave. 163 39
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3- Construction of Automatic Bell Siphons for Backyard
Aquaponic Systems
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lDepartment of Molecular Biosciences and

Bioengineerin92University of Hawai‘i Sea Grant College
Program
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Table General standards for Discharge of Environmental Pollutants, Part A: Effluents as per
Schedule VI of the Environmental (Protection) Rules 1986 and National River Conservation
Directorate Guidelines for Faecal Coliforms, (Values in mg/l unless stated)

Standards
sati Inland Public Land Marine
o Shatacieristics Surface Sewers, for Coastal
Water (A) Irrigation| Areas
1 | Colour and odour (B) (B) (B)
2 |SS 100 600 200 | (C), (D)
3 | Particle size of SS (E) - - (F). (G)
4 | pH value 5.5t09.0
5 | Temperature (H) - - (H)
6 | Oil and grease 10 20 10 10
7 | Total residual chlorine 1.0 - - 1.0
8 | Ammoniacal nitrogen (as N) 50 50 - 50
9 | Total Kjeldahl Nitrogen, (TKN) (as N) 100 - - 100
10 | Free ammonia (as NH;) 5.0 - - 5.0
11 | Biochemical Oxygen Demand 30 350 100 100
12 | Chemical Oxygen Demand 250 = = 250
13 | Arsenic (as As) 0.2
14 | Mercury (as Hg) 0.01 0.01 - 0.01
15 | Lead (as Pb) 0.1 1.0 - 2.0
16 | Cadmium (as Cd) 2.0 1.0 - 2.0
17 | Hexavalent Chromium (as Cr 6+) 0.1 2.0 - 1.0
18 | Total Chromium (as Cr) 2.0 2.0 - 2.0
19 | Copper (as Cu) 3.0 3.0 - 3.0
20 | Zinc (as Zn) 5.0 15.0 - 15.0
21 | Selenium (as Se) 0.05 0.05 - 0.05
22 | Nickel (as Ni) 3.0 3.0 - 5.0
23 | Cyanide (as CN) 0.2 2.0 0.2 0.2
24 | Fluoride (as F) 2.0 15.0 - 15.0
25 | Dissolved phosphates (as P) 5.0 - - -
26 | Sulphide (as S) 20 - - 5.0




Table Recommended Guidelines for Treated Sewage if Discharged into
Surface Water to be used as source of Drinking Water

Parameter MOEF Standards (A) | Recommended Values
BOD, mg/L 30 Less than 10
S8, mglL 100 Less than 10
TN, mg/L 100 Less than 10
Dissolved P, mg/L 5 Less than 2
Faecal Coliforms, MPN/100 mL Not specified Less than 230

(A) General Standards, Environmental Protection Rule, 1986 & as authorised by PCB

Inlet effluent quality and discharge Standards for CETP

Parameters

pH

Temperature (0C)

Oil and grease
Cyanide
Ammoniacal-N
Phenolic compounds
Hexavalent Chromium
Total chromium
Copper

Nickel

Zinc

Lead

Arsenic

Mercury

Cadmium

Selenium

Fluoride

Boron

Parameters

pH

SS

TDS

CcOoD

BOD @d, 27°c)
Oil & Grease
Chlorides
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Inlet effluent
guality
55-9.0
45.0

20.0

2.0

50.0

5.0

2.0

2.0

3.0

3.0

15.0

1.0

0.2

0.01

1.0

0.05

15.0

2.0

Discharge Effluent

Standards into ISW
5.5-9.0

100

2100

250

30

10

600




Sulphates 1000

Phosphates 5
Ammoniacal-N 50
Fluoride 2.0
Arsenic 0.2
Cyanide 0.2
Mercury 0.01
Iron 3
Manganese 2
Chromium 2
Copper 3
Zinc 5
Nickel 3
Lead 0.1
Selenium 0.05

rd oY) i) gal) 2-2

European Union legislation

on wastewater treatment and

nutrients removal

H. Bloch Presentation

H. Bléch

European Commission, Directorate General Environment,

200 Rue de la Loi, B-1049 Brussels

Abstract Building on a tradition of water protection legislation since the
1970s, the European Union has now in place three main pillars
addressing nutrients in aquatic ecosystems systems.

the Directives on urban waste water treatment and on nitrates pollution
from agricultural sourcesl from 1991, and

the ‘flagship’ of EU water policy and legislation, the Water Framework
Directive of 2000.

Whilst the first two are addressing key sources of nutrients pollution at

the source, waste water from municipal and industrial sources, the Water
Framework Directive has expanded EU water policy to all waters and
addresses all sources of impacts.

Keywords European Union, waste water treatment, nutrients, Water Framework
Directive

1. Early steps in European

water policy

Early European water legislation focused, in a “first wave” in the 1970s and
1980s, mainly on quality standards for certain types of waters - bathing
waters, fish and shellfish waters and waters used for drinking water
abstraction. Success stories of this period are, inter alia, the Drinking Water
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Directive2 and the Bathing Water Directive3.

At the same time, over-exploitation, pollution and short-sighted management
objectives have led inter alia to eutrophication, ecologic degradation of
our rivers, disappearance of wetlands and saline intrusions into coastal
groundwaters.

2. Adding the nutrients

dimension: addressing

pollution from waste water

and from agriculture

Increasing pollution and degradation of Europe’ waters, freshwaters as
well as our regional seas, and an increasing awareness by citizens and
policy makers led in the late 1980s/early 1990s to a ‘second wave’ of EU
legislation.

The Urban Waste Water

Treatment Directive

The Urban Waste Water Treatment Directive4 of 1991

provides for an obligation to collect and treat waste water from all
settlements and agglomerations but the very small ones

sets the treatment objective as a rule as secondary treatment (biological
carbon removal), plus — in the catchment of all areas being either
eutrophic or potentially eutrophic — for nutrients removal

defines eutrophication and the catchment of waters suffering from
(potential) eutrophication giving clear guidance for technical, financial
and political decision, and indeed was upheld and interpreted by a
range of judgements by the European Court of Justice5 promoting water
protection

sets staged deadlines of 1998, 2000 and 2005, depending on the size

of the waste water discharge and the characteristics of the affected
water:

- larger agglomerations beyond 10000 p.e. discharging into catchments
of ‘sensitive areas’: 31.12.1998

- larger agglomerations beyond 15000 p.e. discharging into ‘normal
areas’: 31.12.2000

- all other agglomeration beyond 2000 p.e.: 31.12.2005

- For the 10 new Member States in Central and Eastern Europe, which
joined the European Union on 1 May 2004, staged transition periods
were negotiated as part of the Accession Treaties6, obliging the new
Member States to comply with the Directive by 2010 to 2015, at

the same time providing them considerable financial support by the
European Union for planning considerations, design and construction
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of waste water systems.

With the Urban Waste Water Treatment Directive, the European Union has
for the first time in a comprehensive way take non board the nutrients
dimension of water protection. Bearing in mind that many of the regional
seas in Europe (Baltic Sea, parts of the North Sea, Black Sea, Northern
Adriatic, as well as a range of estuaries and lakes are suffering from
eutrophication, the objective set in 1991 is still environmentally sound and
its implementation indispensable.

Sensitive areas (i.e. catchment of waters where waste water from
treatment plants above 10000 p.e. has to undergo nutrient removal)

natural freshwater lakes, other freshwater bodies, estuaries and coastal
waters which are found to be eutrophic or which in the near future may
become eutrophic if protective action is not taken;

surface waters intended for the abstraction of drinking water which

could contain more than 50 mg/1 concentration of nitrate ... if action is

not taken;

areas where advanced treatment is necessary to fulfil European Union
Directives.

Member States have a (limited) flexibility in applying these provisions: they
can either designate (and constantly monitor) individual sensitive areas in
accordance with the above criteria, or apply the more stringent provisions of
the Directive involving nutrient removal to their whole territory.
Treatment objectives

under the Urban Waste

Water Treatment Directive

a) standard provisions

Parameter Value Value

(concentration) (% reduction)

Biological Oxygen Demand BODS5 25 mg/l 70 - 90 %

Chemical Oxygen Demand COD 125 mg/l 75 %

(24 hour average; either concentration or percentage of reduction shall apply)
The Directive provides for mandatory minimum design rules for sewerage
systems as well as treatment plants (minimum design requirement = highest
maximum weekly average load throughout the year).

b) additional provisions for ‘sensitive areas’

Parameter Value Value

(concentration) (% reduction)

Total nitrogen

Plants of 10 000 - 100 000 p.e. 15 mg/I

Plants >100 000 p.e. 10 mg/1 70 - 80 %
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Total phosphorus

Plants of 10 000 - 100 000 p.e. 2 mg/I

Plants >100 000 p.e. 1 mg/l 80 %

(annual averages, either concentration or percentage of reduction shall apply)
The Urban Waste Water Treatment Directive has already contributed to an
improvement of the quality of our big rivers. However, there are delays,

In some cases even scandalous delays, with still prevailing discharges

of untreated or insufficiently treated waste water. Consequently, legal
enforcement measures including applications to the European Court of
Justice had to be applied.

Implementation and

Impacts so far

The Urban Waste Water Treatment Directive has set ambitious environmental
objectives as well as ambitious deadlines. Two of the three deadlines have
already elapsed, with the last — for the smaller agglomerations between 2000
and 10000 p.e. set as per the end of this year. The European Commission
has been compiling regular implementation reports7, linked to the step by
step implementation deadlines of the Directive. The latest report, for the
2000 deadline, concludes as follow:

Major efforts being taken since 1998, the first deadline under the
Directive.

In European rivers a reduction of BOD levels by 20-30%, of phosphorus
concentrations by 30-40%8 and of NH4-N levels by around 40% has

been achieved,

Eutrophication of European regional seas continues to be the major
problem of water quality in the Baltic Sea, the North Sea and considerable
parts of the Mediterranean;

A compliance rate of about 2/3 of the pollution load covered by the

1998 and 2000 deadlines has been achieved (assessment 2002; further
Improvements since);

Several Member States — namely Austria, Denmark and Germany, plus
with certain restrictions the Netherlands — have shown that successful and
timely implementation is possible, leading to significant improvements

in water quality.

As for the future, adequate performance of constructed treatment

plants, and a transparent and accessible reporting system need to be
ensured.

Water problems throughout Europe have a lot in common, e.g. pollution
from waste water and agricultural sources. However, local and regional
water problems can present a quite diverse pattern, both as regards quality
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and quantity, in the North and in the South of the EU, in the present Member
States and in countries in Central and Eastern Europe and the Mediterranean
soon to join the EU. This is true for the quality of our groundwaters, lakes
and rivers, for flood events in some regions, for local and regional scarcity
in water in others, and for the protection of our waters as a resource, fresh
waters as well as marine waters.

Based on experience gained but also gaps identified, mid-1995 saw pressure
for a fundamental rethink of EU water policy coming to a head, and
agreement achieved between the Commission, the European Parliament’s
Environment Committee and the Council of Environment Ministers on the
need for a fundamental reform.

The Water Framework Directive9 presents a breakthrough in European
Water Policy, not only as regards the scope of water protection, but also as
regards its development and its implementation.

It has been developed by the European Commission, right from the start,

in an open and transparent way involving all stakeholders, NGOs and the
scientific community. Only based on a broad consultation exercise including
a two-day Water Conference with all interested and involved parties did the
Commission come forward with its legislative proposals10, with the following
pillars:

all waters to be protected, groundwaters and surface waters including
coastal waters;

all waters to achieve good quality (‘good status’), as a rule by 2015;

‘good status’ comprehensively defined - for surface waters by biological,
physico-chemical and hydromorphological elements, for groundwaters

by balance between available recharge and abstractions, and chemical
elements;

water management based on river basins;

“combined approach” of emission limit values and quality standards,

plus phasing out particularly hazardous substances;

economic instruments underpinning environmental objectives, in

particular water pricing reflecting cost recovering;

mandatory participation by citizens, stakeholders and NGOs;

streamlining legislation, and ensuring one coherent managerial frame.
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3. Expanding European

water policy and fitting

it into a coherent

management frame — the

EU Water Framework

Directive

Expanding the scope of

water protection

All of Europe’s waters will be protected under the Water Framework Directive,
surface waters and ground water (in the past only a limited number of water
for specific human use, such as fish waters, shellfish waters, bathing waters
are protected under European legislation). Unlike previous water legislation,
the Water Framework Directive covers surface water and groundwater
together, as well as estuaries and marine waters. Its purpose is threefold:

to prevent further deterioration; to promote sustainable water consumption
based on the long-term protection of available water resources; and to
contribute to the provision of a supply of water in the qualities and quantities
needed for its sustainable use.

“Good status” for all

waters by a set deadline

Under the Directive Member States will have to ensure that ‘good status’ is
achieved or kept in all waters by a set deadline, as a rule by 2015. Certain
limited derogations will be possible, but linked to a clear set of conditions.
For groundwater, good status is measured in terms of both quantity and
chemical purity; for surface waters ecological quality (biology, morphology)
and chemical quality are the criteria.

The same criteria and deadlines will apply to the old 15 Member States and
to the 10 new Member States which joined the European Union in 2004,
Nutrients as a majorelement of ‘good status’

One of the major innovations of the Water Framework Directive is its
environmental objective of ‘good status’ being derived from ‘high status’
(the latter being largely pristine). ‘Good status’ will allow for only a limited
deviation from high status, at the same time

taking into account regional diversity (e.g. Scandinavian lakes vs.
Mediterranean lakes in terms of temperature, turbidity etc)

allowing for comparability of waters for citizens, policy makers and the
scientific community. Comparability of biological monitoring results will

be ensured by an intercalibration exercise jointly done by European
Commission and 25 Member States, plus on a voluntary basis Bulgaria,
Romania and Norway.
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To that end, the Directive provides for comprehensive verbal definitions of
high, good and moderate status, inter alia in terms of nutrients and their
Impacts on biological quality elements (annex V.1.2 of the Directive):
Example — definitions related to nutrients for “lakes, good status”
Physico-chemical quality elements: Nutrient concentrations do not
exceed the levels established so as to ensure the functioning of the
ecosystem and the achievement of the values specified for the biological
quality elements.

Biological quality elements: Phytoplanktion: There are slight changes
in the composition and abundance of planktonic taxa compared to the
type-specific communities; Such changes do not indicate any accelerated
growth of algae resulting in undesirable disturbance to the balance of
organisms present in the water body or to the physico-chemical quality
of the water or sediment. A slight increase in the frequency and intensity
of the type-specific planktonic blooms may occur.

Macrophytes and phytobenthos: There are slight changes in the
composition and abundance of macrophytic and phytobenthic taxa
compared to the type-specific communities; Such changes do not indicate
any accelerated growth of phytobenthos or higher forms of plant life
resulting in undesirable disturbance to the balance of organisms present
in the water body or to the physico-chemical quality of the water. The
phytopbenthic community is not adversely affected by bacterial tufts

and coats present due to anthropogenic activity.

Implementing the

Water Framework Directive

- a common

challenge to all

In implementing the Water Framework Directive, all parties — Member States,
European Commission, Candidate Countries and all other involved parties -
face considerable challenges, in terms of substance as well as deadlines.
Transposition into national legislation D ecember 2003;

for new Member

S tates May 2004

Analysis of impacts and pressures December 2004

Economic analysis of water use December 2004

Inter-calibration of quality classification December 2004

Monitoring programmes operational December 2006

Latest date for starting public participation December 2006

River basin management plans and
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programme of measures December 2009

Implementation of plans and programme; review December 2015

Further, the majority of our river basins in Europe are shared between
countries. A common understanding of the Directive and common approaches
are therefore of crucial importance for a successful implementation. This is
why, in an unprecedented effort, Member States and European Commission
agreed on a Common Implementation Strategy11.

Key activities within the Strategy are

exchange of information

development of guidance documents

management of information and data

testing in pilot river basins

Looking back at four years of the Common Implementation Strategy, joint
work can duly be considered as an example of Good European Governance
joint ownership by Commission, Member States, stakeholders and

NGOs has been ensured; all 10 new EU Member States were fully
integrated well before accession;

close cooperation with the scientific community and European research
projects is in place, and remains indispensable for the future;

guidance documents have been

developed in high quality and within

time frame; they are available at

implementation results so far (transposition into national legislation;
designation of river basin districts and competent authorities;

first environmental assessment) show an overall positive picture;
implementation record of all countries is available at

the Water Framework Directive has reached out far beyond the current
borders of the European Union: for the Danube basin, EU Member

States as well as Romania, Bulgaria, Croatia, Bosnia and Herzegovina,
Serbia-Montenegro, Moldova and Ukraine — have committed

themselves to the Water Framework Directive, and have jointly and

timely delivered the first Danube basin environmental assessment,
presented and adopted by a Ministerial Conference in December 2004,

4. Protecting our waterenvironment — awareness of citizens

A representative opinion poll performed in all 25 Member States and published
in April 2005 delivered highly interesting, and indeed encouraging, results
on the attitude of European towards the environment:

Conclusions The Water Framework Directive commences with the words
“Water is not a commercial product like any other but, rather,

a heritage which must be protected ...”
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In many fields progress has been achieved, however Europe’s waters are
in need of more protection, in need of increased efforts to get them clean
or to keep them clean, as emphasised by reports recently published by the
European Environment Agency 12, 13, 14. After 25 years of European water
legislation this is a demand not only by the scientific community and other
experts, but also to an ever increasing extent by citizens and environmental
organisations.
“Water” is, amongst all environmental themes, seen by a majority of
citizens as the most important one, followed by air quality.
An overwhelming majority of citizens, 74% to 95% depending on the
country, EU average of 85%, expect from policy makers that they take
protection of the environment as important and economic and social
policies.
TABLE 4.1. RANGE OF RAW DOMESTIC WASTEWATER INFLUENT
CHARACTERISTICS (I.S. EN 12566-3:2005).
Parameter Typical concentration
(mg/l unless otherwise stated)
Chemical oxygen demand (COD) (as O2) 300-1000
Biochemical oxygen demand (BOD5) (as O2) 150-500
Suspended solids 200700
Ammonia (as NH4-N) 22-80
Total phosphorus (as P) 5-20
Total coliforms (MPN/100 ml)1

106-109

1Not from I.S. EN 12566-3:2005. (MPN, most probable number.)

TABLE 5.1.ON-SITE DOMESTIC WASTEWATER TREATMENT
MINIMUM PERFORMANCE STANDARDS.
Parameter Standardl (mg/l) Comments
Biochemical oxygen demand (mg/l) 20
Suspended solids (mg/l) 30
NH4 as N (mg/l) 20 Unless otherwise specified by local authority
Total nitrogen2 as N (mg/l) 53 Only for nutrient-sensitive locations
Total phosphorus2 (mg/l) 23 Only for nutrient-sensitive locations
195 percentile compliance is required for site monitoring carried out after
installation.
20nly required to be achieved in nutrient-sensitive locations.
324-h composite samples.
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