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Abbreviation Specification




NORMATIVE REFERENCES

Number Titel

AS 1546.3 On-site domestic wastewater treatment units Part 3:
Secondary treatment systems; Australian Standard.

DWA-A 221 Principles for the use of small wastewater treatment
plants (December, 2019) | DWA - Arbeitsblatt
DWA-A 221 Grundsatze fiir die Verwendung von
Kleinklaranlagen

EN 12566-3 Small wastewater treatment systems up to 50 PE
- Part 3: packaged and/or site assembled domestic
wastewater treatment plants, European Standard.

ISO 16075-1 Guidelines for Treated Wastewater Use for Irrigation
Projects — Part 1: The Basis of a Reuse Project for
Irrigation. International Standard Organization.

ISO 21-1 Regional or national adoption of International
Standards and other International Deliverables —
Part 1: Adoption of International Standards;
International Standard Organization.

JS 893 Jordanian Standard for Water — Reclaimed Domestic
Wastewater.
NSF/ANSI 40 Residential Wastewater Treatment Systems; NSF

International Standard/ American National Standard for
Wastewater Technology.

JS 893 Jordanian Standard for Water — Reclaimed Domestic
Wastewater.
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DEFINITIONS AND TERMINOLOGY

Biochemical oxygen demand
The amount of dissolved oxygen consumed by microorganisms during the breakdown of organic matter in wastewater
under aerobic conditions. Determined by incubating samples for five days at 20 °C.

Centralized wastewater treatment plant
Managed systems consisting of a collection of sewers and a single treatment plant used to collect and treat wastewater
from specific service areas (WWAP, 2017).

Certificate of conformity
A document providing assurance that the service, product or production method, or administrative provisions conform to
the approved standards, instructions, or technical regulations.

Chemical oxygen demand
The quantity of oxygen equivalents that can be consumed by reactions with organic material in a wastewater sample.
Determined by chemical oxidation using dichromate in an acid solution.

Commercial wastewater

Wiastewater generated by shops, restaurants, cafés, hotels, motels, bed and breakfast accommodation, excluding
industrial wastewater. Commercial wastewater may be considered domestic wastewater if it satisfies the corresponding
quality requirements.

Decentralized wastewater treatment system

Domestic wastewater treatment plants for households or small residential groups with a design capacity up to 5.000 PE
(MWI, 2016b). Decentralized wastewater systems collect, treat, and reuse or dispose wastewater at or near its point of
generation.

Direct reuse
Reuse schemes when treated wastewater is used for irrigation without blending it with other water sources.

Disinfection
Removal and inactivation of harmful microorganisms to raise the quality of treated wastewater before irrigation
(ISO 16075-1, 2015).

Domestic wastewater
Composed of blackwater, greywater and potentially other types of wastewaters derived from household activities and
residential settlements (WWAP, 2017).

Effluent
Water discharged from a wastewater treatment system after undergoing treatment.

Engineered wastewater treatment plant
Wastewater treatment plant with capacities up to 5.000 PE that are completely designed from scratch and constructed
entirely onsite for treating raw domestic wastewater and greywater from one or more buildings.

Greywater
Wiastewater generated from a washing machine, bathtub, shower or bathroom sink, collected separately from a domestic
wastewater flow. It does not include wastewater from toilets (WWAP, 2017).
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Hydraulic flow
The volume of a substance flowing through a defined area over a specified period of time.

Indirect reuse
Reuse schemes when treated wastewater is used for agricultural irrigation after blending with other water sources
(mainly surface water).

Management entity

A private company, association, or municipality controlling the overall operation and maintenance of wastewater
treatment plants according to a management contract. The entity may own, operate, and manage multiple wastewater
treatment plants with capacities up to 5.000 PE using an approach similar to that applied for centralized wastewater
treatment systems (central management of decentralized infrastructures).

Nominal
Expression of the magnitude of a parameter relative to the appropriate rounded value used to designate a component,
unit, or device.

Organic daily load
The dry mass of organic matter entering the treatment plant over a period of one day.

Operator

An entity that performs the actions required to ensure the ongoing operation of the wastewater treatment system at
regular intervals. This involves monitoring and maintaining the condition and function of the system and, where
necessary, measuring and documenting its most important operating parameters. The operator may be a management
entity and/or the owner.

Owner

A person or management entity that legally owns the wastewater treatment plant. The owner may also be the operator.

Population equivalent
Population equivalents or unit per capita loading of the pollution load over 24 hours in grams per person per day.

Prefabricated wastewater treatment plant
Factory-built wastewater facility and unit with capacities up to 500 PE, consisting of prefabricated components that are
assembled on-site by a manufacturer for treating raw domestic wastewater and greywater.

Primary treatment
Removal of a portion of the suspended solids and organic matter from raw wastewater (WWAP, 2017).

Product family
A group of products with a number of common properties.

Regulatory authority
A state, governorate, governmental department, agency, body, entity or council empowered by statute to control the
certification, installation, operation, and maintenance of regulated facilities.
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Reclaimed water
Treated wastewater that can be reused under controlled conditions for beneficial purposes (WWAP, 2017).

Restricted irrigation

Use of reclaimed water for non-potable applications in settings where public access is controlled or restricted by physical
or institutional barriers (ISO 16075-1). JS 893 must be applied and TWW quality should meet JS 893 in order to be used
for irrigation in agriculture.

Secondary treatment
Removal of biodegradable organic matter (in solution or suspension), suspended solids, and nutrients (nitrogen,
phosphorus, or both) (WWAP, 2017).

Semi-centralized wastewater treatment plant
A group of neighbouring wastewater treatment plants, each with a design capacity of up to 5.000 PE.

Sewage
Wastewater and excrement (blackwater) conveyed in sewers (WWAP, 2017).

Standard
A standard is a technical document that describes consistent uses of specific technologies or configurations.

Sludge
The nutrient-rich organic materials resulting from the treatment of domestic sewage in a wastewater treatment system
(WWAP, 2017).

Tertiary treatment
Removal of residual suspended solids (after secondary treatment), further nutrient removal and disinfection
(WWAP, 2017).

Wastewater management
Includes the prevention or reduction of pollution at the source , the collection and removal of contaminant from
wastewater streams, and the beneficial use and/or disposal of treated wastewater and its by-products (WWAP, 2017).

Wastewater treatment plant

Facility designed to treat wastewater by a combination of physical (mechanical) unit operations and chemical and
biological processes, for the purpose of reducing the organic and inorganic contaminants in the wastewater

(ISO 16075-1).
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FOREWORD

The need to establish integrated wastewater management approaches has been recognized for some time.
Expanding wastewater management by recycling and reusing water more extensively than is possible with
existing conventional wastewater service systems has become imperative for preserving the viability of our
water resources, as emphasized in the new National Water Strategy 2016-2025 (MWI, 2016a).

Challenges to the introduction of wastewater treatment plants with capacities up to 5.000 PE in Jordan
include the large number of internationally marketed technologies to consider and the difficulty of selecting and
assessing the sustainability of technologies under local conditions.

The primary objective of certification is to ensure that wastewater treatment plants are constructed, operated,
and maintained in compliance with national regulations and standards for wastewater treatment to protect
the scarce water resources of Jordan. Providing clear specifications and requirements for manufacturers and
regulatory authorities will facilitate decision-making concerning integrated wastewater management solutions.

These requirements are formulated in National Requirements and ensure that suitable systems are tested for
the Jordanian context and labelled accordingly. They also ensure that operating and maintenance personnel are
properly trained and deployed.

The development of a national Jordanian certification system for integrated wastewater treatment systems
in Jordan is of utmost importance for the Jordanian Ministry of Water and Irrigation (MWI), which will set the
requirements for the certification of wastewater treatment plants with capacities up to 5.000 PE. Instructions
for the installation, operation, and maintenance of such wastewater treatment facilities in Jordan are provided
in three documents:

e National Requirements for the Certification of Prefabricated Wastewater Treatment Systems
up to 500 PE.

e National Requirements for the Certification of Engineered Wastewater Treatment Systems
up to 5.000 PE.

e National Installation, Operation and Maintenance Instructions for Wastewater Treatment Systems
up to 5.000 PE.

We are grateful to all individuals and organizations who contributed to these documents and are particularly
obliged to the member organizations and representatives of the National Implementation Committee for
Integrated Wastewater Management in Jordan and the NICE Office for their outstanding work on drafting the
core of these national regulations.

We hope that the information presented herein will be of value to stakeholders in the public and private
water sectors as well as members of the public with an interest in the water sector. The actions and outcomes
resulting from these national regulations will be crucial for ensuring the security of Jordan's water resources.

H.E. Dr. Jihad Saleh Al Mahamid

Secretary Geregal,of the
Minisﬂuﬁ%lrrigation
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This framework describes the required certification for wastewater treatment systems
with capacities up to 5.000 PE in Jordan. It is important because of the increased
number of such wastewater treatment systems over the last decade in Jordan, and
the predicted expansion of such approaches in the future with the adoption of the
Decentralized Wastewater Management Policy (Breulmann et al. 2020a, MWI, 2016b).

A key concern that is frequently raised when dealing with wastewater treatment
systems of capacities up to 5.000 PE in Jordan is the burden related to their operation
and maintenance. The Ministries do not have the capacity, under the existing
regulatory framework, to control those wastewater management systems using the
‘conventional’ implemented approach. Moreover, operation and maintenance models
for such systems in Jordan do not exist thus far.

Consequently, this document describes the certification of the technology and
also includes the organizational framework for permission, control and approval
for decentralized and semi-centralized approaches. This certification framework
will significantly reduce the burden on Jordanian authorities, while guaranteeing
sustainability of the systems and the associated proper control measures. A minimum
quality and performance standard can be guaranteed and wastewater treatment plants
will thus be constructed, operated and maintained in a manner meeting national reuse
requirements.

It can also be seen as an instrument assuring overall quality. It will enable authorities
and all stakeholders to select reliable and most appropriate technologies for local
wastewater management projects from the set of available technologies. Moreover, it
is expected that enforcement of such certification framework will create new markets
for innovative small and medium enterprises in Jordan. The certification will become
obligatory for all wastewater treatment systems with capacities up to 5.000 PE.

The main purpose of the framework is also to establish minimum requirements
for materials, designs and construction, and performance testing and evaluation
requirements for wastewater treatment systems with capacities up to 5.000 PE. It
furthermore, specifies minimum requirements to be provided by manufacturers/
designers and minimum service-related obligations for manufacturers, installer and
operators.

This framework will integrate the National Water Strategy 2016-2025 (MWI, 2016a).
This integration will be achieved in two ways: first, this document will support
groundwater protection efforts in a country with incredibly limited water resources and,
second, it will support better and confident exploitation and management of existing
water resources.

The National Implementation Committee for Effective Integrated Wastewater
Management in Jordan - NICE
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The Certification of Wastewater Treatment Systems with Capacities up to 5.000 PE in Jordan

The purpose of this framework is to provide guidance in the form of recommendations
to the Jordanian Ministry of Water and Irrigation. It sets out the requirements for
the certification of wastewater treatment plants with designed capacities up to
5.000 PE, and the instructions for the installation, operation and maintenance of these
treatment plants in Jordan. The certification ensures that wastewater treatment plants
are constructed, operated and maintained in such a way that national regulations/
standards for wastewater treatment are met in order to protect the scarce water
resources in Jordan.

The framework sets out the requirements, test methods, and the marking and
evaluation of conformity for prefabricated wastewater treatment plants with capacities
up to 500 PE and engineered wastewater treatment plants with capacities up to
5.000 PE. It furthermore specifies the requirements for installing, operating, and
maintaining wastewater treatment plants with capacities up to 5.000 PE, which
include the repair, monitoring, and control of plants as well as sludge disposal.
The test methods and treatment performance specified define the performance a
wastewater treatment plant needs to achieve in order to be suitable for its end use.
All specifications indicate minimum requirements. Responsibilities within the life-
cycle of thewastewatertreatment plantsare identified and these requirements should be
implemented in the Hashemite Kingdom of Jordan.

This framework was developed to fulfil a need for minimum requirements for
wastewater treatment plants with capacities up to 5.000 PE. The framework, along
with the attached certification protocols, were developed by the NICE Technical

Working Group ‘Certification’ for the National Implementation Committee for

Effective Integrated Wastewater Management in Jordan (NICE). A certification system
is required to ensure that wastewater treatment plants meet specific design and
quality standards in order to protect the vulnerable water resources in Jordan.
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The Jordanian Ministry of Water and Irrigation
established the inter-ministerial and cross-sectoral
National Steering Committee NICE in order to create
the opportunity for developing a framework for the
purpose of implementing integrated wastewater
management concepts in Jordan on all scales
(household, settlement, clusters), whenever these
systems are complementary to conventional
centralized wastewater management systems.

An example of one of NICE's key products was the
development of a cross-sectoral framework for
decentralized wastewater management in Jordan,
which was subsequently successfully submitted

to the Cabinet as the ‘Decentralized Wastewater
Management Policy’ (MWI, 2016b), which is part of
the National Water Strategy 2016-2025. As a result,
a new decentralized wastewater management system
in Jordan was politically secured by the Cabinet and
was the first of its kind established in the Middle East
and North Africa region.

As of 9" March 2020, the committee was
approved by the Prime Minister as the National
Implementation Committee for Integrated
Wastewater Management.

In the context of decision-making about the
implementation of integrated wastewater
management concepts in Jordan, it is vital that the
NICE Steering Committee plays an important role.
Overall, the implementation of integrated wastewater
management concepts will assist in mitigating
extreme water scarcity and protect groundwater

resources in Jordan. This is best achieved through an

integrative process in which the interests of Jordan’s
major stakeholders are actively addressed, and where
mutual exchange and growth of knowledge,
experience and views are valued.

In order to support the decision-making process,
established international and corresponding local
experts and networks who are involved with assisting
to create the fundamental conditions required for
implementing integrated wastewater management
systems in Jordan have been appointed.

The NICE Steering Committee works in a
participatory, neutral and transparent manner
ensuring to actively involve all relevant stakeholders
in the sense of a ‘round table’

The NICE working units consist of: (i) the National
Steering Committee (see appendix) and (ii) the NICE
Office. Furthermore, the NICE Steering Committee
can establish ‘Technical Committees’

Technical Committee

The purpose of the Technical Committee is to
support the NICE Steering Committee with
acknowledged expertise, to analyse the work areas
and issues defined by the NICE Steering Committee,
and to provide decision-making support through
peer-to-peer exchanges, knowledge sharing, critical
processing, research, and preparation of studies and
assessments. The Technical Committee is tasked to
(i) Study, process, and edit relevant information for
the National Steering Committee members in order
to support their decision-making; (i) Participate in
capacity building workshops set up for the Technical
Committee by the Steering Committee; (iii) Establish
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thematic working groups among the members of the
Technical Committee to study and analyse technical
questions and to generate the required expertise;
(iv) Provide technical advice and assistance to the
National Steering Committee NICE; (v) Ensure the
integration and integrity of the National Steering
Committee NICE; (vi) Strengthen the partnership
between the members of the National Steering
Committee NICE and the Technical Committee;

(vii) Provide a result report of each Technical
Committee meeting before the National Steering
Committee meeting and (vi) Meet regularly on
invitation of the NICE Office to ensure that the
above-mentioned tasks are accomplished.

Based on a request from the Jordanian Ministry of
Water and Irrigation, the NICE Technical Working
Group ‘Certification’ was officially formed at the 10"
NICE Steering Committee Meeting.

The main aim of the working group was the
development of national Jordanian certification
protocols for wastewater treatment systems with
capacities up to 5.000 PE, as well as the
development of instructions for the certification of
the operation and maintenance of these systems.
The Technical Working Group ‘Certification’

met regularly on invitation of the MWI and was
accommodated by the NICE Office.

In general, the Technical Committee is chaired by a
member, nominated by the Secretary General of the
Ministry of Water and Irrigation. The Vice-Chair of
the Technical Committee is nominated by the Chair
of the Steering Committee. Each National Steering

Management

Committee member can assign one delegate from
their respective institution to become a member of

a Technical Committee. The prerequisite is that each
delegate has the respective expertise and, therefore,
a member should endeavour to designate the person
who appears best qualified to give effective, helpful
and impartial direction to the committee’s work.

The assignment may be temporary and may be
transferred after consultation with the NICE Steering
Committee. Members of the NICE Steering
Committee may also be appointed if they are
technically qualified.

The Technical Working Group ‘Certification’ was
chaired by the Water Authority of Jordan (WAJ).

The following institutions and invited expert were
part of the development of the National Certification
Requirements:

e Ministry of Water and Irrigation.

e« Water Authority of Jordan.

e Ministry of Local Administration.

e Ministry of Environment.

e Ministry of Health.

e Ministry of Agriculture.

e Ministry of Planning & Intern. Cooperation.

e Royal Scientific Society.

e Jordan Standard and Metrology Organization.
e Housing and Urban Development Cooperation.
e University of Jordan.

e German Jordan University.

e Helmholtz Centre for Env. Research - UFZ.

e PIA GmbH (invited expert).
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CURRENT WATER SITUATION

IN JORDAN

Jordan is a nation burdened by extreme water
scarcity, a factor which has always been one of the
biggest barriers to the country’s economic growth
and development. Jordan has one of the lowest
levels of water availability per capita in the world
and, as such, is constantly being challenged by water
shortages. In addition, meeting water demands has
become more difficult due to climate change.

Despite facing severe challenges to its water supply,
Jordan has managed to connect approximately 67%
of its population (5.8 million inhabitants) to a
sewerage network (MWI, 2018). The rest of the
population is served by onsite management systems,
which mainly consist of cesspools. These are prone
to unwanted infiltration of unpurified wastewater
into the groundwater resources, leading to serious
contamination. The Government's strategy for
wastewater collection and treatment is relatively
comprehensive: there are 33 centralized wastewater
treatment plants under the jurisdiction of the WAJ,
which are expected to treat 240 million cubic meter
per year by 2025, contributing approximately 16%
to the total water budget. The treatment process

is such that “as a minimum secondary biological
treatment is applied and about 70% of the collected
wastewater goes beyond and receives tertiary
treatment” (Halalsheh et al., 2018).

The enormous high investment costs associated with
conventional wastewater collection systems have
hindered the expansion of sanitation services
especially in suburban and rural areas. It is already
obvious that the intended investments will not meet
future demands and solutions need to be
implemented immediately (Breulmann et al., 2021).
If current water management practices continue
without change, many aquifers will soon be lost: they
will either dry out, become too saline, or become
polluted.

With this clear investment backlog, traditional
decision pathways of conservative planning must

be left behind and regionally-adapted concepts for
the future need to be implemented. For example,

an integrated wastewater and water management
approach and the implementation of semi-centralized
and decentralized wastewater treatment systems

will assist in mitigating extreme water scarcity and
protect groundwater resources in Jordan.

Technological changes are clearly needed over the
long-term in order to mitigate the problems within
the water sector. It must be ensured that these
new technologies are constructed, operated and
maintained in such a way that national regulations/
standards are met in order to protect the scarce
water resources in Jordan. However, this will only
result in a positive outcome if institutional changes
are initiated (Figure 1).

Institutional Changes

*  Mational Requirements —
=  Adoption of Standards

*  Coordinating Linit

Integrative Wastewater Management

Sbbps

Decreasing Increasing
Availability Contamination

Groundwater

Figure 1 Integrative relationship of the framework
(Source: NICE, 2021).
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DECENTRALIZED WASTEWATER
MANAGEMENT

This section is an excerpt from Breulmann, M. et al. (2020a). Reuse of Treated Wastewater and Biosolids in Jordan -

Nationwide Evaluation.

According to the Jordanian ‘Decentralized Wastewater
Management’ (DWWM) Policy (MWI, 2016b),

decentralized wastewater treatment systems are defined as
having a design flow equivalent up to 5.000 PE or a
hydraulic capacity of up to 182.500 m®/year (calculated
with a specific wastewater production of 100 L per person
per day). The Jordanian DWWM Policy is restricted to
domestic wastewater only. Even though decentralized
wastewater treatment plants represent a small fraction of
the wastewater management programme in Jordan, they are
nevertheless crucial to protecting groundwater resources
from contamination (Breulmann et al., 2020b). Furthermore,
these facilities also contribute to climate change adaptation
measures as presented in the Climate Change Policy,
published by the MWI in 2016, which identified solutions
and implementation mechanisms that would assist the
Jordanian Government build resilience to the threat of

climate change.

The DWWM Policy is an integral part of the National Water
Strategy 2016-2025 (MWI, 2016a), along with related
policies and action plans. It will be integral to the shaping of
the Jordanian approach to planning, implementing and
operating DWWM infrastructure over the next decade.
The policy includes a broad scope, as it covers the wide
spectrum of DWWM options and describes the many tasks
necessary for successful implementation and sustainable
operation. The policy mentions that DWWM can
significantly alleviate water scarcity problems by an
estimated 64 million cubic metres per year. Furthermore,

a DWWM system could help avoid annual costs from
inadequate wastewater disposal (overflowing household
cesspits, return flow in sanitary pipes). In addition to
agricultural benefits, the policy estimated that an
investment of 50 million Jordanian Dinar in the DWWM
infrastructure could generate up to 1.250 sustainable jobs
in the water sector.

These strategies reflect the current Jordanian Policy for the
entire water sector and, with respect to wastewater, set
the goal of providing adequate wastewater collection and
treatment facilities for all major cities and small towns (van
Afferden et al., 2010; van Afferden et al., 2015).

The objective of the DWWM Policy is to sustain
development, public health and environmental protection,
cope with water scarcity, improve local livelihoods, provide
efficient wastewater services, improve water quality, and
increase the involvement of the private sector in
wastewater services. An additional objective is the
promotion of the participation and ownership by local
communities in improving water and sanitation

management (Lee et al., 2013; MWI, 2016b).

A distinct characteristic of decentralized wastewater
treatment plants (DWWTPs) is the low operation and
maintenance costs of the facilities, which means that
DWWTPs are an ideal choice for systems with minimal
sludge production and energy requirements (or, conversely,
access to a continuous supply of energy). For instance, a
treatment system that serves a small community in a rural
area of Jordan might combine anaerobic and close-to-
nature aerobic systems. The former (anaerobic system)
would result in a very low amount of excess sludge
production and not require much energy, while the
post-treatment choice of a close-to-nature system would
not produce excess sludge and depends only on natural
aeration (no energy input). Excess sludge produced from
anaerobic treatment can be dewatered and further treated
(depending on its characteristics) using sludge drying reed
beds, which might be the best option if adequate space is
available. In this system, sludge can be further stabilized
and stored in the reed beds for up to 10 years. The sludge

can eventually be used in agricultural production.

Currently, no real control mechanisms for DWWTPs exist
in Jordan. Furthermore, the lack of certified systems for
DWWTPs, coupled with a shortage of skilled personnel for
carrying out operation and maintenance of such systems,
will impede the development of successful business
models. Also, a clear definition of roles and responsibilities,
as well as strong coordination among institutions and
authorities, will be indispensable in managing the DWWTPs
in Jordan effectively. This type of information is currently
unavailable or scattered among various institutions and

authorities.
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CERTIFICATION SYSTEM

OF DECENTRALIZED WASTEWATER
TREATMENT PLANTS

A challenge for the implementation of wastewater
treatment plants with capacities up to 5.000 PE in Jordan is
the large number of marketable and internationally available
technologies, as well as the difficulties faced by
decision-makers in selecting and assessing the sustainability
of technologies under local conditions. Therefore, the
primary objective of certification is to ensure that
wastewater treatment plants are constructed, operated and
maintained in such a way that national regulations/
standards for wastewater treatment are met in order to
protect the scarce water resources in Jordan. Clear
specifications and requirements to manufacturers will
facilitate decision-making processes for integrated

wastewater management system solutions.

These requirements are formulated in certification
protocols/instructions and ensure that suitable systems are

tested for the Jordanian context and labelled accordingly.

They also ensure that operating and maintenance personnel
are properly trained and deployed. In addition, it is
expected that a certification system will create a new
market potential for small and medium enterprises in
Jordan, in particular for plant construction as well as
operational and maintenance services for wastewater

treatment plants.

A certification system for manufacturers and technologies
sets out a standard that enables authorities, planners and
other stakeholders to find appropriate and reliable partners

for local wastewater projects.

The development of a national certification system for
integrated wastewater treatment systems in Jordan is of
utmost importance for the Jordanian Ministry of Water and

Irrigation.
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The overall objectives are:

e To provide guidance to designers, manufacturers
and installers, when selecting wastewater treatment

systems with capacities up to 5.000 PE.

e To create treatment performance requirements,
according to Jordanian Standards and regulations, and

ensure they are met.

e To prevent adverse impacts on public health, the

environment, soils, crops, and on water resources.

« To provide basic design criteria that will enable the
testing of wastewater treatment plants with capacities

up to 5.000 PE for conformity.

« To provide confidence for purchasers that the system

conforms to the product specifications.

Integrated instructions for operating and maintaining
wastewater treatment plants with capacities up to 5.000 PE
in Jordan are needed to help solve fundamental problems
relating to safe and affordable wastewater disposal and to
minimize water loss and risks to health and environment
(MWI, 2016b). The operation and maintenance of
wastewater treatment plants with capacities up to

5.000 PE require careful organization and management
to ensure the serviceability of the plants throughout their
life-cycle. In particular, efficient operation of the growing
number of such plants requires attention to coordination
and management. As recommended by Breulmann et

al. (2020a), the control and management of wastewater
treatment plants with capacities up to 5.000 PE in Jordan
will be managed by an independent unit under the
umbrella of the Water Authority of Jordan, which is part
of the Ministry of Water and Irrigation. To support this,

an official inventory of all existing wastewater treatment
plants in Jordan, including their monitoring plans and

performance data, should be created and maintained. Such

inventories are important tools for central management of

decentralized infrastructures.

Sustainable installation and management of wastewater
treatment plants with capacities up to 5.000 PE can only
be achieved by enacting legislation that governs all matters
relating to their operation and maintenance, because a lack
of clearly articulated operation and maintenance
procedures may lead to the deterioration of treatment
plants or suspension of their operation. Improved
management practices will minimize the occurrence of
failures and reduce risks to public health and water
resources.

With suitable management models, wastewater treatment
plants with capacities up to 5.000 PE can potentially
deliver the level of service provided to communities already
connected to sewage facilities at a fraction of the cost,
leading to property value appreciation and cost savings.
The operation and maintenance costs for wastewater
treatment plants with capacities up to 5.000 PE depend on
the technology used, the hydraulic and organic load of the
wastewater, and the desired treated wastewater quality.
The purpose is to specify the measures that must be taken
when operating and maintaining wastewater treatment
plants with capacities up to 5.000 PE. The accountability
and competency of regulators and service providers,
owners, and third-party management entities will be
ensured through certification and continuing education,
education and/or inspection requirements, and contract
and permit stipulations, respectively.

Wastewater treatment plants with capacities up to

5.000 PE do not require full-time staffing, aside from the
possible need for security (see Pogade et al., 2015).
Therefore, a management entity can operate and maintain
many wastewater treatment systems simultaneously,
reducing overall operation and maintenance costs.
Operation of multiple plants by a management entity
strengthens the assurance of control over performance
compliance and also reduces the overall number of permits

and administrative functions needed (EPA, 2003).
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REQUIREMENTS FOR DWWT-SYSTEMS

This framework sets out the requirements for the . National Installation, Operation and Maintenance
certification of wastewater treatment plants with capacities Instructions for Wastewater Treatment Systems with
up to 5.000 PE and the instructions for the installation, capacities up to 5.000 PE.

operation and maintenance of these treatment plants in

Jordan. It consists of the following documents/ ¢ Recommendation for a Jordanian Standard for

recommendations (see appendix): Reclaimed Domestic Wastewater from Treatment

Systems with a design capacity up to 5.000 PE.

. National Requirements for the Certification of

Prefabricated Wastewater Treatment Systems with The framework considers the entire certification cycle and

capacities up to 500 PE. describes all relevant aspects, as shown in (Figure 2).
. National Requirements for the Certification of
Engineered Wastewater Treatment Systems with

capacities up to 5.000 PE.

Prod uctinnf FEE [ Start of
Testing Operation

Design Installation

Manufacturing Verification of
treatment

Fact oduct
actory production performance

control
Testing Performance

menitoring

Figure 2 Overall framework of the certification of wastewater treatment systems with capacities up to 5.000 PE in
Jordan (Source: NICE, 2021).
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EUROPEAN STANDARD EN 12566-3

The Technical Committee ‘Certification’ agreed that, as a
first step, the European Standard EN 12566-3 for small
wastewater treatment system should be adopted in Jordan
and agreed to develop and implement National Jordanian
Requirements for the certification of wastewater treatment
systems with capacities up to 500 PE, and their operation
and maintenance. The certification of these systems should

be mandatory in Jordan in the future.

VS
G
IA_b

The determination of the population pollution load is
given by national regulations. Depending on the end
use, one or more of the following design criteria must
be taken into consideration: total population loading,
minimum and the maximum daily loading that a plant

can handle, and minimum volume criteria.

The notified testing facility selects the wastewater

treatment plant with the worst structural behaviour

Figure 3 EN 12566-3. A: Influent; WWTP: Prefabricated wastewater treatment plant and B: Outflow

Source: NICE, 2021).

The relevant version of EN 12566-3 provides guidance

for the specific requirements, test methods, marking and
evaluation of conformity for prefabricated (packaged and/or
site assembled) raw domestic wastewater treatment plants
for up to 50 inhabitants, which can treat wastewater to a

predetermined standard (Figure 3).

. EN 12566-3 lays down general requirement for
the design, load bearing capacity and treatment
performance of the wastewater treatment plant. They
should be structurally stable, durable, watertight and
corrosion resistant. It covers plants with tanks made
of concrete, steel, unplasticized polyvinyl chloride,
polyethylene, polypropylene, glass reinforced plastic,
polydicyclopentadiene and containers made of flexible
sheets. Specified test methods described establish
the performance of the wastewater treatment plant,
needed to verify its suitability for the intended end

use.

e The wastewater treatment plants should be designed
to prevent unauthorized access and to ensure

operational safety.

(model series). The load bearing capacity should be
determined by an ‘Indirect method usable for all

materials’ or by ‘Directly declaring the performance’.

The wastewater treatment plant should demonstrate
compliance with the wastewater treatment efficiency
performances and the related operational data
declared by the manufacturer, and should be tested
by an accredited laboratory. It must be operated

in accordance with the manufacturer's operating
instructions, and routine maintenance must be carried
out in strict accordance with the manufacturer's
maintenance instructions. Raw domestic wastewater
of a specific quality as mentioned in EN 12566-3
should be used and the test must be carried out over

a period of approximately 38 weeks.

The relevant part of EN 12566-3 describes the

requirements for watertightness.
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e The relevant parts of EN 12566-3 describe the
requirements for durability including all internal
components which should be manufactured from
materials that make them suitable for use in a

wastewater environment.

. A reaction to fire test should be carried out,

depending on national regulatory requirements.

e The power consumption of the plant should be
declared by the manufacturer and tested as described
in EN 12566-3.

. National regulations on dangerous substances may

require verification and declaration on release.

e The manufacturer must provide information for each
product such as manufacturer and product
identification, European Standards met, nominal
organic daily load and nominal hydraulic daily flow of
wastewater, conditions of use, date of manufacture,
name of testing laboratory, test report number, and

electrical supply required.

e The conformity of the product must be demonstrated
by initial type tests and a factory production control
including a finished product test. The results of the
initial type tests must be recorded and available for

inspection.

. The factory production control system should consist
of procedures for the internal control of production to
ensure that products placed on the market conform to
EN 12566-3.

. Installation, along with clear and comprehensive
operation and maintenance instructions, should be
supplied by the manufacturer, written in a language
accepted in the country in which the wastewater

treatment plant is to be installed.

When the wastewater treatment plant is in compliance with
the conditions of EN 12566-3, the manufacturer should
prepare and retain a declaration of conformity which
authorizes the use of the CE (Conformité Européenne)
marking. This declaration must include information such as
the name and address of the manufacturer, a description of
the product, a copy of the information accompanying the
CE marking, standards to which the product conforms, and

particular conditions applicable to the use of the product.

REC. | - ADOPTION OF
EN 12566-3 IN JORDAN

It is recommended that in a first step the Jordanian
Standard and Metrological Organization (JSMO) adopts the
European Standard EN 12566-3.

Adopting the relevant European Standard for the
assessment and CE marking of small wastewater treatment
systems EN 12566-3 (described as ‘identical adoption’ in
ISO 21-1), together with clearly defined National Jordanian

Requirements, has the following advantages:

e The Jordanian market for the implementation/
importing of already certified wastewater treatment

plants will be open.

e There will be no need for the development of an

entire new certification protocol.

. There will be no need for the establishment of an

accredited testing facility.

A direct modification of any testing procedure described

in EN 12566-3 will result in the entire retest of the
technology at an accredited testing facility, associated with
high costs for the manufacturer. Since the market in Jordan
is still small, it is likely that manufacturers will refuse to pay
for these additional tests. Any amendments and requests,
tailored to the local Jordanian conditions and circumstances,

are fixed in the ‘National Requirements’.

The National Requirements are an addition to EN 12566-3,
and are therefore presented in separate documents. This
has the advantage that, in the future, further international
certification systems (e.g., NSF/ANSI 40, AS 1546.3) can

easily be adopted in Jordan.
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REC. Il - PREFABRICATED
WWT-SYSTEMS

The objectives of the National Requirements for the
Certification of Prefabricated Wastewater Treatment Plants
with capacities up to five hundred population equivalents

(500 PE) are to provide (see appendix):

. Guidance for designers, manufacturers, and
installers to use when selecting a wastewater

treatment technology,

D Treatment performance criteria that will have to be

met,

. Basic design criteria that will enable the testing of
decentralized and semi-centralized wastewater

treatment plants for conformity,

D Clear proof of performance for certified plants so
purchasers can be confident that systems will perform

in accordance with their specifications.

The National Certification Requirements are intended for
use by notified testing and conformity assessment bodies,
designers, manufacturers, suppliers, consultants, regulators,

installers, and service technicians.

The National Certification Requirements are to be read

in conjunction with the legislative instruments, by-laws,
regulations, and policies of the regulatory authorities in

the jurisdictions of Jordan. Certificates of conformity for
specific wastewater treatment plant types and models, and
approval for the installation of individual treatment systems,

will be issued by the relevant national regulatory authority.

They set out requirements, test methods, and the marking
and evaluation of conformity for prefabricated wastewater
treatment plants and should be used in conjunction with
the relevant version of EN 12566-3. Assessments include
tests of parameters like structural behaviour, material
characteristics, treatment performance, watertightness and

electrical power consumption.

Treatment plants, according to the National Requirements,

are used to treat raw domestic wastewater and

greywater to achieve a specific level of effluent quality.
These requirements apply to wastewater treatment plants
that are to be built underground where they will not be
subject to vehicular loads, as well as to ones built at ground

level.

The test methods and treatment performance specified
define the performance a wastewater treatment plant must
achieve to be suitable for the end use. To demonstrate
conformity with the performance requirements, one
example of each prefabricated wastewater treatment plant
product family (model and size), including all associated

fittings, will be tested.

Prefabricated wastewater treatment plants will be certified
according to, and hence comply with, both the relevant
version of the European Norm EN 12566-3 and the
National Certification Requirements for Prefabricated

Wastewater Treatment Plants.

To make a claim of conformity that prefabricated
wastewater treatment plants fulfil the requirements, it must

be demonstrated that:

o The plant has undergone initial type testing according
to the procedures specified.
Initial type testing is required to demonstrate
conformity with this Standard. Tests previously carried
out in accordance with the provisions of the Standard
may be considered provided that they relate to the
same product and characteristics, and used the same
test methods, sampling procedure and systems of

conformity verification.

. Production control procedures are implemented at the
factory. These procedures will enable internal control
of the production process to ensure that products

placed on the market conform to the Standard.
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e  The plant has undergone finished product testing. D If the requirements are only partly fulfilled (only
A sampling plan will be provided to demonstrate that EN 12566-3), the plant will be granted a
the finished products are watertight. The results of pre-certificate and its installation will be permitted.
these tests will be recorded and made available. All Within two years, the plant must also satisfy the
test equipment will be verified and the testing National Certification Requirements. If it does not do
procedure, frequency, and criteria will be documented. S0, its operation will be halted.

e«  Adeclaration of performance has been issued. . If the requirements are only partly fulfilled (only the

National Certification Requirements are satisfied), no

If the product conformity evaluations are not completed, certificate will be granted.

or the prefabricated wastewater treatment plant does not

fulfil the requirements specified in the relevant version A guide for users of packaged wastewater treatment plants
of the European Standard EN 12566-3 and the National was published by British Water to explain ,to owners and
Requirements, it cannot be claimed that the prefabricated users how packaged wastewater treatment plants work and
wastewater treatment plant fulfils the requirements of this why it is important they operate correctly, to outline how
Standard, and no certificate will be granted. to use them (Do's and Don'ts) and how to maintain them

properly (Servicing and Emptying) to avoid polluting the
. If all requirements (EN 12566-3 and National

Certification Requirements) are satisfied, the plant will

environment and to help owners understand the duty they
have under environmental regulatory standards and the

be granted a final certificate and its installation will be regulatory landscape* (BW, 2020).

permitted.
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REC. IIl - ENGINEERED
WWT-SYSTEMS

The objectives of the National Requirements for the
Certification of Engineered Wastewater Treatment Plants
up to five thousand population equivalents (5.000 PE) are

to provide (see appendix):

e Guidance for designers, manufacturers, and
installers to use when selecting a wastewater

treatment technology,

. Treatment performance criteria that will have to be

met,

e Basic design criteria that will enable the testing of
decentralized and semi-centralized wastewater

treatment plants for conformity,

. Clear proof of performance for certified plants so

purchasers can be confident that systems will perform

in accordance with their specifications.

The National Certification Requirements are intended for
use by notified testing and conformity assessment bodies,
designers, manufacturers, suppliers, consultants, regulators,

installers, and service technicians.

The National Certification Requirements are to be read

in conjunction with the legislative instruments, by-laws,
regulations, and policies of the regulatory authorities in
the jurisdictions of Jordan. Certificates of conformity for
specific wastewater treatment plant types and models, and
approval for the installation of individual treatment systems,
will be issued by the relevant national regulatory authority.
Engineered wastewater treatment plants are completely
designed/engineered from scratch and constructed
entirely onsite; they are intended for treating raw domestic
wastewater and grey water collected from single or several
buildings. The National Requirements set out the minimum

test methods and the marking and evaluation of conformity
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for engineered wastewater treatment plants. The
assessment of engineered wastewater treatment plants with
capacities up to 5.000 PE includes tests of the material and
tank properties, treatment performance, electrical power

consumption, installation, testing and commissioning.

Wastewater treatment systems may consist of:

(The list can be updated and further technologies included)

Primary treatment

D Treatment plants with biofilm.

D Treatment plants with suspended biomass.

D Sludge removal and storage.

D Treatment plants with phosphate elimination.

Secondary treatment

D Trickling filter.

D Activated sludge treatment system.

D Sequencing batch reactor.

D Membrane bioreactor.

D Rotating biological contactor.

D Fixed bed reactor.

D Moving bed reactor.

D Sand filter system.

D Constructed wetland.

D Vertical flow constructed wetland.

D Sewage Pond.

Tertiary treatment

D Disinfection.

The final building inspection will be carried out by
whichever relevant authority has jurisdiction. To make a
claim of conformity that engineered wastewater treatment
plants fulfil the requirements of this document, it must be

demonstrated that:

e  The system has undergone check of design and
initial type testing:
All performance metrics relating to characteristics
included will be determined when the manufacturer
declares the corresponding performance data, unless
the requirements give provisions for declaring them
without carrying out tests.
In addition, product type determinations should be
carried out for all characteristics included in the
standard for which the manufacturer declares
appropriate performance data.
If all relevant documents are available, the relevant
authority having jurisdiction can issue a pre-
certificate allowing the start of operation of the
engineered wastewater treatment plant.
In order to receive the final certificate, the plant’s

treatment performance must be demonstrated onsite.

e  Plant performance monitoring
After installation, the treatment performance should
be monitored onsite for one year on a monthly basis,
under the control of the responsible relevant authority
having jurisdiction.
The effluent quality must be tested on a regular basis
according to the testing procedure of the responsible
national body.
If the product conformity evaluations are not
completed, or the engineered wastewater treatment
plant does not fulfil the requirements specified, it
cannot be claimed that the engineered wastewater
treatment plant fulfils the requirements of this
document, and no certificate will be granted by the

relevant national regulatory authority.
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REC. IV - INSTALLATION,
O&M INSTRUCTIONS

This instruction specifies the requirements for installing,

operating, and maintaining wastewater treatment plants,

including prefabricated and engineered plants, with

capacities up to 5.000 PE in the Hashemite Kingdom of

Jordan. This includes the repair, monitoring, and control of

plants as well as sludge disposal.

All specifications indicate minimum requirements (see

appendix).

Installation

Companies commissioned to undertake the installation
must be certified and provide evidence of their
technical, theoretical and practical knowledge.
Furthermore, the installation must be carried out in
accordance with the manufacturer's/designer’s

installation instructions.

Local by-laws and regulations for water protection
areas, installations and constructions must be

followed.

For wastewater treatment plants that are to be built
underground or where they will be subjected to
vehicular load, stability must be demonstrated or the

site protected by suitable measures.

Approvals from all relevant authorities must be

obtained before installation.

Inspection and verification on completion must
include verification of safe overflow, assessment

of safety issues, and confirmation of the presence

of wall-mounted instructions to be used in case of
emergency, which includes names and contact details

of the relevant people to inform.

Operation

The operational life of the treatment plant depends on
the regular undertaking of operational and

maintenance activities.

All information necessary for the operation will be
provided to the operator by the installation company/

manufacturer/designer and will be made accessible.

The operator must carry out all work at regular
intervals in accordance with the operational manual
from the manufacturer/designer. This will essentially
entail maintaining the condition, functional status, and
control of the system and, if necessary, measuring and

documenting its most important operating parameters.

The operator must have the relevant expertise to carry
out these activities and therefore must be trained by
the manufacturer/installer/ management entity. If the
operator lacks the necessary expertise/qualification,
the work must be done by a certified management

entity.

Defects or malfunctions identified must be remedied
immediately by the operator or a qualified expert, and

noted in the operating logbook.

The operator’s principal duty is to visually inspect the

condition and function of the system regularly.

Monitoring must be carried out by the operator

(routine, control and performance monitoring).

The operator is responsible for forwarding laboratory
results to the management entity or regulatory

authority.
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Maintenance

Maintenance should be carried out on the basis of a
maintenance contract between the owner of the
wastewater treatment plants and the maintenance

entity.

Maintenance must be carried out by qualified staff of a

certified company.

Inspection and maintenance of the wastewater
treatment plants should include regular maintenance
as defined by the manufacturer’'s/designer’s

instructions.

In general, the following minimum maintenance is required:

Wastewater treatment plants with capacities up to
5.000 PE must be serviced at least every six months,
unless shorter maintenance intervals are specified in
the manufacturer's/designer’s maintenance

instructions.

To ensure proper cleaning of the biological stage,
sufficient solid retention during pre-treatment is

required.

Sludge disposal should be based on the sludge level
detected during maintenance and should be carried
out in accordance with the manufacturers'/designers’

manual.

The management entity is responsible for removing

and disposing of sludge according to local regulations.

Maintenance contract

A maintenance contract is used to clarify the type, scope,
and boundary conditions of the maintenance work to avoid
misunderstandings. It is mandatory for the maintenance of

wastewater treatment plants and should include:

General information about the contractors.

The designation of the plant to be maintained.

The number of maintenance visits required.

Clauses establishing a requirement for a maintenance

protocol.

D A list of maintenance activities with reference to the

approval of the general building inspectorate.

D Requirements relating to the accessibility of the

system.

. Requirements relating to the inspection of the logbook
and the necessary inspection of the document

contained therein.

e  Clauses providing for reimbursement of costs incurred
by the operator for electricity and water used during

maintenance.

D Clauses stipulating the cost of maintenance.

D An indication of the conditions required for
activation, and for forcing termination, of the

maintenance contract.

Documentation

e The logbook is vitally important for quality assurance
in the operation of wastewater treatment plants with
capacities up to 5.000 PE. It provides information on
responsibilities and duties and is used to document

activities/work.

D If the control system is equipped with an electronic

loghook, documentation may be created electronically.

e The logbook should contain a register in compliance

with the manufacturer’s/designer’s instructions.

e The logbook should be stored in a way that permits
inspection by the maintenance entity at all times,

without necessitating entry into the facility.

D The operator is responsible for keeping the logbook
up to date at all times and must be able to present it

on request.

D After finishing any maintenance action, a protocol
should be prepared. It must specify whether proper
operation is possible after the maintenance work has

been completed.

D If there are any unresolved issues after maintenance
that could cause the permissible discharge values to
be exceeded, the operator must be made aware of

these issues.
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o The management entity is responsible for sending
maintenance protocols to the operator and the

regulatory authority.

. It is mandatory for the operator to attach the

maintenance protocol to the logbook.

Certificate of competence

o Operation must only be carried out by a qualified
operator who must have the relevant training, as
described in the manufacturer’s/designer’s
instructions, to carry out all operational activities
of the wastewater treatment plant. The minimum
qualification is a training course about the operation
and maintenance of wastewater treatment plants with
capacities up to 5.000 PE, recognized by the national
authority.

. Maintenance must only be carried out by qualified

staff. The minimum qualification is a training course

about the operation and maintenance of wastewater
treatment plants with capacities up to 5.000 PE,
recognized by the national authority. Only certified
companies are allowed to maintain wastewater
treatment plants with capacities up to 5.000 PE. The
personal qualifications of all staff responsible for
maintenance and their ongoing training must be
checked, along with whether the company’s
equipment and onsite maintenance activities are, at

least, the minimum standard required.

A guide for the installation of packaged wastewater
treatment plants was published just recently by British
Water “to enable owners and users to understand the
installation of packaged wastewater treatment plants, to
outline how an experienced Installer should correctly install
a packaged wastewater treatment plant to avoid polluting
the environment and to help owners to understand the
duty they have under environmental regulatory standards
and the regulatory landscape on waste disposal” (BW,

2021). However, these guidlines could also could applied to

engineered wastewater treatment plants.
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REC. V - FRAME OF
RESPONSIBILITIES

O

The purpose of a clear allocation of responsibilities is to
promote an appropriate treatment of domestic wastewater
and greywater to maintain good water quality, preserve
the living environment, protect groundwater resources and

improve public health.

To achieve this purpose, it is essential to strengthen
regulations at each stage. These stages are Production/
Testing, Issuing the Evaluation of Conformity, Start of
Operation and Ongoing Monitoring. This requires a clear
understanding of the people who are engaged in the
business, including thoroughly defining the responsibilities

of the administrative authorities.

The regulatory authority should be the Ministry of Water
and Irrigation/Water Authority of Jordan which needs to
take the necessary action to exercise technical control of
the construction, operation and maintenance of all water
and sewerage projects according to Article (23) of the
Water Authority Law No. 18 (1988). It is recommended
that the Ministry of Water and Irrigation/Water Authority
of Jordan should establish an independent unit, which is
responsible for the overall oversight and management of all
wastewater treatment plants with capacities up to

5.000 PE (central management of decentralized
infrastructures). However, operation and maintenance can
be outsourced and covered by existing private entities or
associations that already operate wastewater treatment

systems.

O

[t is furthermore recommended that the following
responsibilities should be covered by the regulatory

authority:
e overall oversight of all wastewater treatment plants.

D creation of a national inventory of all wastewater
treatment plants with capacities up to 5.000 PE
(e.g., location, technology, capacity, operator,

management contract, laboratory results etc.).

D online publication of certified operation and

maintenance companies.

o storage/review of all documents provided by third
parties. In the case of any errors and inconsistencies,

immediate action needs to be taken.

D final approval for the implementation of wastewater

treatment plants.

. tendering for the implementation following

certification protocols.
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PRODUCTION AND TESTING

O

Industrial companies (manufacturers) and institutions should
be responsible for compliance with the technical regulations
for the products they produce, the materials used

therein and the production methods. The manufacturer

is responsible for auditing the technology according to

national requirements.

Prefabricated wastewater treatment plants need to be
tested at an accredited testing facility. The testing facility
must be independent and not in any way be affiliated with
any company or individual associated with a manufacturer,
importer, supplier or distributor of any onsite wastewater
treatment system. The manufacturer must state in a
manufacturer declaration the requirements and
performance of the technology. Based on the
manufacturer's declaration, the manufacturer can then start

the application process for receiving the certificate from the

national regulatory body.

For the purposes of assessment, the manufacturer's
products may be grouped into families, with the expectation
that results for one or more characteristics of any product
within a family will be representative of all products

belonging to that family, as stated in EN 12566-3.

The final building inspection for engineered wastewater
treatment plants should be carried out by whichever
relevant authority has jurisdiction. To make a claim of
conformity that engineered wastewater treatment plants
fulfil national requirements, it should be demonstrated that
the plant has undergone initial type testing and that the

treatment performance has been achieved.

EVALUATION OF CONFORMITY

O

The Jordanian Standards and Metrology Organization
(JSMO) issues ‘Conformity Certificates’ for Jordanian and

non-Jordanian products.

Prefabricated Wastewater Treatment Plants
Recommendation: It is recommended that Prefabricated
Wastewater Treatment Plants must fulfil the National
Requirements for the Certification of Prefabricated
Wastewater Treatments Plants with capacities up to

500 PE. If all requirements (EN 12566-3 and National
Certification Requirements) are fulfilled, it is recommended
that the wastewater treatment plant be granted a final

certificate (Figure 4).

If the requirements are only partly fulfilled (according to
EN 12566-3), it is recommended that the plant be granted

a pre-certificate and its installation be permitted (Figure 5).

When only a pre-certificate is granted, it is recommended
that the treatment performance be

monitored by the management entity onsite for one year
on a monthly basis, as fixed in the management contract.
The effluent quality must be tested and meet the national

requirements in order to receive the final certificate.

If the product conformity evaluations are not completed,

or the wastewater treatment plant does not fulfil the
requirements, no certificate will be issued. The operation of
the treatment plant should be halted by the management

entity and the regulatory authority informed.

It is worth mentioning that, according to the Article (2) of
Standards and Metrology Law No. (22) (2000), JSMQ’s task
of granting certificates of conformity may be delegated to
any group within or outside the Kingdom recognized by the

Institution according to international practices.
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All requirements are fulfilled

Prefabricated
externally
certified

L 4 4 d ]

Swojysnd

Permanent legal
authorization |
Certificate

JSMO

=  Proof of certificates:
EN & National.

Permission for
entering market.

Permission for
installation.

Final Certificate

= |ssuance of certificate
by JSMO.

Figure 4 Recommended certification procedure if all requirements are fulfilled (Source: NICE, 2021).

Requirements are partly fulfilled

Prefabricated
externally
certified

National Requirements

= Additional tests prior ( "

to installation at an

accredited testing
Permanent legal

facility or
onsite.

authorization |
Certificate

Engineered Wastewater Treatment Plants
Recommendation: Engineered Wastewater Treatment
Plants have to fulfil the National Requirements for the
Certification of Engineered Wastewater Treatments Plants
with capacities up to 5.000 PE.

When a person intends to build a house, the design
papers and drawings must be reviewed by the Engineering

Association, and the disposal of wastewater verified to be

44494 E‘?

Figure 5 Recommended certification procedure if the requirements are partly fulfilled (Source: NICE, 2021).

J5MO

Proof of certificate (EN).
Permission for entering
market.

Permission for temp.
installation.

Final Certificate

Verification of
technology
performance.

Issuance of certificate
by ISMO.

in accordance with the Wastewater and Water: Plumbing
Code (MoPW, 2013).

It is recommended that the Engineering Association with,
for example, the mandate of MWI, checks whether the
documents fulfil the National Requirements. If they do so,

they can issue a temporary permission for installation.
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OPERATION AND MAINTENANCE

O

After receiving the permission for installation by JSSMO
(prefabricated WWTPs) or by the Engineering Association
(engineered WWTPs), the following steps are

recommended.
Installation/Start of Operation

. Permission for the construction/installation must be
obtained from the Ministry of Local Administration/

Greater Amman Municipality.

D An Environmental Impact Assessment must be
obtained from the Ministry of Environment according
to the by-law 69/ 2020 - Environmental Classification

and License.

D Installation can only be carried out by a company
certified by the Jordanian Construction Contractor

Association/ Ministry of Public Works and Housing.

O O

Recommendation: Final approval is given by the
Decentralized Wastewater Management Unit at the

Ministry of Water and Irrigation/Water Authority.

Ongoing Monitoring

Recommendation: The Management Entity is
responsible for the ongoing operation and
maintenance and for sending maintenance protocols
to the operator and the Ministry of Water and
Irrigation/Water Authority. This also includes the
control of the performance monitoring during the first

year of operation.

Recommendation: The Decentralized Wastewater
Management Unit at the Ministry of Water and
Irrigation/Water Authority will issue the final
certificate, if necessary, after two years of operation

based on its treatment performance and compliance

. with national requirements.
° Recommendation: A wastewater treatment

management contract must be signed by a certified

Management Entity.

MWI/ WAJ

Decentralized Wastewater Management Unit

Eng. Assoc.

> MolA/GAM >

MoEnv

CCA &

Manufact. JSMO MoPW

Figure 6 Recommended framework of responsibilities during the certification process; MWI: Ministry of Water and Irrigation; WAJ: Water
Authority in Jordan; Eng. Assoc.: Engineering Association; MoLA: Ministry of Local Administration; GAM: Greater Amman Municipality;
JSMO: Jordan Standard and Metrological Organization; Manufact.: Manufacturer; CCA: Construction Contractor Association; Mgmt.: Ma-
nagement; r&c: report and control (Source: NICE, 2021).
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It is recommended that the effluent quality of wastewater
treatment plants with capacities up to 5.000 PE should
comply with the limit values specified in the Decentralized
Wastewater Management Policy (MWI, 2016a), provided a
specific Jordanian Standard for the reuse of treated
wastewater from wastewater treatment plants with

capacities up to 5.000 PE comes into force.

Why is a new Reuse Standard urgently needed?

The overarching aim of a reuse standard is to improve
sanitation in Jordan, taking into account the following
aspects: public health (direct contact, groundwater),
agricultural productivity (soil and plant), environmental
health, technological feasibility and the economic
development of the country. Wastewater treatment plants
with capacities up to 5.000 PE are currently obligated to
follow the Jordanian Standard JS 893 (2006), although they
are not specifically mentioned in the Standard itself with
their own limits.

Although JS 893 (2006) is currently being updated,
wastewater treatment plants with capacities up to

5.000 PE are still not considered in the latest version. In
addition, many of the limits mentioned in the Standard are
very strict (e.g., stricter than for drinking water) and often
chosen without any science-based rationale. Consequently,
only certain high-end technologies for treating wastewater
will be able to meet these restrictions.

The publication of the revised Standard JS 893 (2006) will
have a devastating effect on the Jordanian water sector. It
will encourage the implementation of technologies of low
quality. Current centralized wastewater treatment plants,
already having difficulties in meeting the actual standard,
will not be able to meet the requisite limits. Furthermore,
it will be considerably more difficult for Jordan to attain its

Sustainable Development Goals.

REC. VI - STANDARD FOR
DWWT-SYSTEMS

REUSE STANDARD

The increase in decentralized technologies in Jordan is
concerning. For this reason, the current standard should be
updated or a new standard for DWWTPs, as described in
the Policy (MWI, 2016a) and recommended in the
following, should be implemented.

The future implementation of a new Reuse Standard is
crucial for Jordan. The NICE Office has developed a draft
version of how such a reuse standard for DWWTPs could
look (see appendix). It is recommended that a separate
standard is developed, although it would also be possible
to include the aspects related to DWWTPs in an updated
version of JS 893 (2006).

A standard can only be developed with consideration of the
above-mentioned aspects, such as public health, agricultural
productivity, environmental health, technological

feasibility, and the economic development of the country,
and is always a compromise of these. In the draft version
for example, it is recommended to reuse reclaimed
wastewater for irrigation dependent on the technology
used. Stricter criteria have been set out for open

irrigation than for drip or surface irrigation. However,
although successfully used worldwide, open and subsurface
irrigation are still prohibited by the Ministry of Agriculture.
It is therefore recommended to use the developed draft
reuse standard to discuss details in a workshop with invited
experts, stakeholders and relevant Ministries.

An implementation of a new standard might also imply
changes or adaption of laws/regulations from associated
Ministries in Jordan. Therefore, JSMO has to be involved
from the beginning. JSMO is the national notified body in
Jordan, responsible for issuing national standards. It
prepares, amends and adopts standards in addition to
technical regulations in specific sectors in Jordan and
operates under the Standards and Metrology Law No. 22
(2000).
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SUMMARY

RECOMMENDATIONS

Recommendation |

Identical adoption of the European Standard for the
assessment and CE marking of small wastewater treatment
systems - EN 12566-3.

Recommendation Il

Implementation of National Requirements for the
Certification of Prefabricated Wastewater Treatment Plants
with capacities up to five hundred population equivalents
(500 PE).

Recommendation Ill

Implementation of National Requirements for the
Certification of Engineered Wastewater Treatment Plants
with capacities up to five thousand population equivalents
(5.000 PE).

Recommendation IV

Implementation of National Installation, Operation and
Maintenance Instructions for Wastewater Treatment Plants
with capacities up to five thousand population equivalents
(5.000 PE).

Recommendation V

Clear allocation of responsibilities to promote an
appropriate treatment of domestic wastewater and
greywater in order to maintain good water quality, preserve
the living environment, protect groundwater resources and
improve public health. Regulations need to be strengthened
at the following stages: Production and Testing, Issuing the
Evaluation of Conformity, Start of Operation and Ongoing

Monitoring.

Recommendation VI

Implementation of a new Jordanian Standard for Reclaimed
Domestic Wastewater from Treatment Plants with

a design capacity up to five thousand population
equivalents (5.000 PE).
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APPENDIX

NATIONAL IMPLEMENTATION
COMMITTEE -

NICE

Chair and Members

The National Steering Committee NICE is chaired by the
Secretary General of the Ministry of Water and Irrigation.
The permanent members are made up of one delegate from

each of the following institutions:

D Ministry of Water and Irrigation Water and Jordan
Valley Authority.

D Ministry of Local Administration.

. Ministry of Environment.

D Ministry of Health.

D Ministry of Agriculture.

D Ministry of Planning and International Cooperation.

D Royal Scientific Society.

e Jordan Standard and Metrology Organization.

D Housing and Urban Development Cooperation.

D University of Jordan.

D Balga Applied University.

. German Jordan University.

D Helmholtz Centre for Environmental Research - UFZ;

a permanent member without the right to vote.

D Observers without the right to vote.

A maximum of six experienced and competent people, from
the private sector, donor organizations and civil society
institutions nominated by the Ministry of Water and
Irrigation, and on the recommendation of the Head of the
NICE Office, may be invited as observers (donors/private
sector), who regularly attend meetings to provide their
expertise and express their opinion without the right to

vote.

Working Principles

The National Steering Committee NICE will meet on
invitation by the Chair or the Vice-Chair at least once every

six months, or whenever the need arises.

The invitation should be sent out at least two weeks ahead
of the meeting, since members will need to devote some

additional time for reviewing relevant documents.

The National Steering Committee NICE aims to achieve
consensus on decisions taken by majority vote of its
members. The presence of two-thirds of its members and of
the Chair or Vice-Chair is required. Should this prove
impossible or in the event of a tie, the Chair has an

additional casting vote.

The National Steering Committee NICE may invite any
person with experience and competence to attend
meetings to express their opinion on issues without having

the right to vote.

All delegates are obliged to forward the contents (e.g.,
Minutes of Meetings) of the meetings to their respective

Director and Secretary General.
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Roles and Responsibilities

The National Steering Committee NICE will define strategic
orientations and the programme of work, in line with the

mandate given by the Prime Minister.

e The National Steering Committee NICE has the
responsibility to develop framewaorks for integrated
wastewater management in Jordan, which will support
building and maintaining sustainable wastewater
treatment and management schemes on all scales
(household, settlement, settlement cluster), whenever
these systems are complementary to conventional

(centralized) wastewater management.

D In order to continue the successful development path,
NICE will play a coordinating and facilitating role in the
implementation of integrated solutions for wastewater

management.

D NICE will also be involved in providing real investment
proposals as well as in prioritizing investments in
the field of integrated wastewater management, in
order to bring them into bilateral intergovernmental
consultations with the mandate of the members of the

National Steering Committee NICE.

. Finally, the National Steering Committee NICE will
act as an active steering and monitoring committee
of selected pilot projects related to integrated

wastewater management.

Tasks

The tasks of the National Steering Committee NICE are the

following:

D Provide a consultation mechanism to raise the profile
of governance issues in the field of integrated

wastewater management.

D Discuss and prioritize proposals for investments in the
field of integrated wastewater management, and to

integrate these into bilateral intergovernmental talks.

Actively steer selected pilot projects in the context of

integrated wastewater management.

Provide strategic leadership and governance oversight

in the field of integrated wastewater management.

Define work areas and issues that are required to
develop frameworks for integrated wastewater

management in Jordan.

Ensure the review of regulations, strategies, and

programmes necessary for implementation.

Coordination and mediation in the implementation of

integrated wastewater management solutions.

Establish Technical Committees that will study and
advise the National Steering Committee NICE on

technical issues.

Advise the NICE Office in designing NICE capacity
building workshops for both the Steering and the

Technical Committee.

Provide own technical expertise and experience to
other Steering Committee members and to the

Technical Committee.

Discuss and decide on alternative options, and provide
necessary recommendations thereon to the

competent authorities.

Propose the necessary mechanisms to coordinate
the efforts of all institutions, authorities, bodies, and

individuals that will be required to meet the objectives.

Ensure the integration and integrity of the Committee.

Strengthen the partnership among the members of the
National Steering Committee NICE and the Technical

Committees.
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National Requirements for the Certification of Prefabricated Wastewater Treatment Plants up to 500 PE
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National Requirements for the Certification of Prefabricated Wastewater Treatment Plants up to 500 PE

1. Definitions and Terminology

For the purposes of the National Requirements for the Certification of Prefabricate
Wastewater Treatment Plants the following definitions and terminologies apply:

The word ‘shall’indicates that a statement is mandatory.

The word ‘should’indicates a recommendation.

Biochemical oxygen demand
The amount of dissolved oxygen consumed by microorganisms during the breakdown of
organic matter in wastewater under aerobic conditions. Determined by incubating
samples for five days at 20 °C.

Certificate of conformity
A document providing assurance that the service, product or production method, or
administrative provisions conform to the approved standards, instructions, or technical
regulations.

Chemical oxygen demand
The quantity of oxygen equivalents that can be consumed by reactions with organic
material in a wastewater sample. Determined by chemical oxidation using dichromate in
an acid solution.

Decentralized wastewater treatment system

Decentralized wastewater systems collect, treat, and reuse or dispose of wastewater at
or near its point of generation. With reference to the Jordanian Decentralized
Wastewater Management Policy, decentralized wastewater treatment systems are
defined as follows: “Domestic wastewater treatment plants for small residential groups
with a design capacity up to 5.000 Population Equivalent”.

Domestic wastewater

Wastewater originating from households, institutions and public facilities such as toilets,
urinals, kitchens, laundries, and bathrooms (including showers, washbasins, baths, and spa
baths, but excluding spa pools); excluding industrial wastewater.

Effluent
Water discharged from a wastewater treatment system after undergoing treatment.

Greywater

Wastewater originating from a bath, shower, hand basin, spa bath, dishwasher, clothes
washing machine and/or laundry tub (excluding spa pool, toilet, and urinal wastewater),
or kitchen sink.

Note: Greywater in Jordan is often contaminated with feces.

Hydraulic flow
The volume of a substance flowing through a defined area over a specified period of time.

Nominal
Expression of the magnitude of a parameter relative to the appropriate rounded value
used to designate a component, unit, or device.

Organic daily load
The dry mass of organic matter entering the treatment plant over a period of one day.

Population equivalent

Population equivalents or unit per capita mass load of pollution produced during 24 hours
in grams per person per day.
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Prefabricated wastewater treatment plants
Factory-built wastewater facilities and units consisting of prefabricated components that
are assembled on-site by a manufacturer for treating raw domestic wastewater and
greywater up to 500 PE.

Product family
A group of products with a number of common properties.

Regulatory authority

A state, governorate, governmental department, agency, body, entity or council
empowered by statute to control the certification, installation, operation, and
maintenance of regulated facilities.

Semi-centralized wastewater treatment system

A group of neighboring wastewater treatment plants, each with a design capacity of up
to 5.000 PE. Such a group could also be classified as a decentralized wastewater
management cluster.

2. References

The following documents, in whole or in part, which are referenced in the National
Requirements for the Certification of Prefabricated Wastewater treatment plants up to
500 population equivalent (PE)and in the relevant version of the European Norm EN 12566-
3 are indispensable for its application.

EN 12566-3 Small wastewater treatment systems up to 50 PE - Part 3:
packaged and/or site assembled domestic wastewater treatment
plants.

EN 13501-1 Fire classification of construction products and building
elements - Part 1: Classification using data from reaction to fire
tests.

MWI (2016) Decentralized Wastewater Management Policy. In: National Water

Strategy 2016 - 2025 of Jordan. The Ministry of Water and
Irrigation (MWI) supported by the Helmholtz Centre for
Environmental Research - UFZ, Amman, Jordan.
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3. Symbols and Abbreviations

Abbreviation Specification
BODs Biochemical Oxygen Demand after five days
CoD Chemical Oxygen Demand
E. coli Escherichia coli
EN Européen de Normalisation
EPDM Ethylene Propylene Diene Monomer Rubber
GRP-UP Glass Reinforced Polyester
MWI Ministry of Water and Irrigation
NICE National Implementation Committee for Effective Integrated
Wastewater Management
kW h/ day Kilowatt hours per day
PDCPD Polydicyclopentadiene
PE Population equivalent
Pe Polyethylene
PEHD Polyethylene High Density
PP Polypropylene
PVC Polyvinyl chloride
PVC-U Unplasticized polyvinyl chloride
uv Ultraviolet radiation
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4. Scope

This document sets out requirements, test methods, and the marking and evaluation of
conformity for prefabricated wastewater treatment plants up to five hundred population
equivalents (500 PE). It shall be used in conjunction with the relevant version of the European
Norm EN 12566-3.

Treatment plants according to this document are used to treat raw domestic wastewater and

greywater so as to achieve a specific level of effluent quality.

These requirements apply to prefabricated wastewater treatment plants that are to be buried
in the ground where they will not be subject to vehicular loads, and to prefabricated

wastewater treatment plants built above ground.

The document covers plants with tanks made of concrete, steel, unplasticized polyvinyl
chloride  (PVC-U), polyethylene (Pe), Glass-Reinforced Polyester (GRP-UP),
Polydicyclopentadiene (PDCPD), and containers made of flexible sheets (PEHD, PP, PVC,
EPDM). These tanks and containers shall have a design life appropriate to their intended

lifespan and the materials used shall be suitable for use in a wastewater environment.

The test methods and treatment performance specified define the performance a

wastewater treatment plant shall achieve to be suitable for the end use.

To demonstrate conformity with the performance requirements one example of each
prefabricated wastewater treatment plant product family (model and size), including all

associated fittings, shall be tested.

Prefabricated wastewater treatment plants shall be certified according to, and hence comply
with, both the relevant version of the European Norm EN 12566-3 and the National

Certification Requirements for Prefabricated Wastewater Treatment Plants.

Note: In the National Jordanian Building Code from 2013 it is stated that prefabricated septic tanks shall
comply with all approved applicable standards and independent laboratory tests and engineering calculations
certifying the tank capacity and structural stability shall be provided.

This document will be reviewed as necessary, e.g., if a new edition, amendment, or
corrigendum is issued for this document or the relevant version of the European Norm
EN 12566-3.
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5. Objectives

The objectives of the National Requirements for the Certification of Prefabricate
Wastewater Treatment Plants are to provide:
= Guidance for designers, manufacturers, and installers to use when selecting a
decentralized or semi-centralized wastewater treatment technology,
= Treatment performance requirements to be met,

= Basic design criteria that will enable the testing of decentralized and semi-
centralized wastewater treatment plants for conformity,

= Clear proof of performance for certified plants so purchasers can be confident that
systems will perform in accordance with their specifications.

6. Application

The National Certification Requirements for Prefabricate Wastewater Treatment Plants are
intended for use by notified testing and conformity assessment bodies, designers,

manufacturers, suppliers, consultants, regulators, installers, and service technicians.

6.1 Legislation

The National Certification Requirements for Prefabricate Wastewater Treatment Plants are
to be read in conjunction with the legislative instruments, by-laws, regulations, and policies

of the regulatory authorities in the jurisdictions of Jordan.

Certificates of conformity for specific wastewater treatment plant types and models, and
approval for the installation of individual treatment systems will be issued by the relevant

national regulatory authority.

7. Assessment

In general, prefabricated wastewater treatment plants shall be structurally stable, durable,

watertight, corrosion resistant, and resistant to sunlight (UV radiation).

7.1 Nominal designation

The Population Equivalent (PE) expressed in gram per person per day, the nominal organic
daily load expressed in kg of the Biochemical Oxygen Demand (BODs) per day and in mg/L
of the Chemical Oxygen Demand (COD) and the nominal hydraulic daily flow (Qn) expressed
in m® per day shall be declared by the manufacturer.
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7.2 Access

Operational safety shall be ensured, and prefabricated wastewater treatment plants shall be
designed to prevent unauthorised access. The design shall provide access allowing routine
maintenance, sampling, sludge removal and cleaning. Shafts and access covers shall be fit for
purpose and shall have a round shape. Access to components inside the tank shall be possible

only from the outside or the top of the prefabricated wastewater treatment plant.

7.3 Sizing basis

The minimum and maximum total population equivalents and the minimum and maximum
daily organic and hydraulic loadings that a plant can accept shall be taken into consideration
when determining the population pollution load.

7.4 Durability/ Structural behaviour

Prefabricated wastewater treatment plants shall resist loads resulting from handling,
installation, and use, including desludging and maintenance, for their full design life. The
treatment plants, including all internal components, shall be manufactured from materials
that make them suitable for use in a wastewater environment. The specific requirements
relating to durability/ structural behaviour are listed in the relevant version of the European
Norm EN 12566-3.

7.5 Treatment performance

The effluent quality of prefabricated wastewater treatment plants shall comply with the limit
values specified in the Decentralized Wastewater Management Policy (MWI, 2016).
Decentralized wastewater treatment systems shall be controlled by the responsible national
body and follow the methods of analysis specified by the Jordanian Standards (see
Appendiix A).

Treatment performance can be tested as follows:

=  Prior to installation at an accredited testing facility, or
= On-site after installation, under the control of the responsible national body in
accordance with national regulations and standards.
The treatment performance and effluent quality shall be tested on a regular basis according
to the testing procedure of the responsible national body.
Note: Prefabricated wastewater treatment plants shall comply with the limit values specified in the

Decentralized Wastewater Management Policy as long as a specific Jordanian Standard for the reuse of treated

wastewater from decentralized wastewater treatment plants is in force.

62| PAGE



National Requirements for the Certification of Prefabricated Wastewater Treatment Plants up to 500 PE

7.6 Woatertightness

The watertightness requirements for individual prefabricated wastewater treatment plant
models made of concrete, steel, PVC-U, Pe, PP, GRP, PDCPD and containers made of flexible
sheets (PEHD, PP, PVC, EPDM) are as follows:

Watertightness is evaluated according to the relevant European Norm EN 12566-3 on a
pass/fail basis. Only products with a “pass” evaluation shall be eligible for certification under
the National Certification Requirements, and all components shall be watertight in situ.

7.7 Electrical power consumption and breakdown

The overall power consumption of the plant shall be declared in kW h/day and shall be

continuously monitored throughout the testing period.

A power breakdown test simulating a loss of electrical/mechanical power for 24 h shall be
performed to evaluate the ability of prefabricated wastewater treatment plants to tolerate

micro-power breakdowns.

During the power breakdown, influent input shall be maintained in accordance with the

normal daily flow pattern.

7.8 Dangerous substances

According to the relevant European Norm EN 12566-3 manufacturers shall ensure that their
products comply with all Jordanian regulations relating to dangerous substances, which may
require verification and declarations on the release of such substances from their products
and/or the content of such substances in their products before placing a plant covered by

these requirements on the market.

7.9 Reaction to fire

The requirements for testing the materials used and their reaction to fire shall be evaluated
according to EN 13501-1.

7.10 Technical information

In addition to the relevant version of the European Norm EN 12566-3 manufacturers shall
supply the following information with all prefabricated wastewater treatment plants to
facilitate their assessment by the national body:

a) Name of accredited laboratory where testing was performed

b) Minimum and maximum population equivalent, hydraulic daily flow and organic daily
loading of wastewater

c) Lifting instructions
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7.11 Environmental impact assessment

Decisions regarding the need for an Environmental Impact Assessment (EIA) for
prefabricated wastewater treatment plants with a design capacity of less than 500 PE shall

be made by the responsible national body.

7.12 Operation and maintenance

Regular maintenance during operation should ensure that a prefabricated wastewater
treatment plant performs as required for its service life. Adequate information on the plant’s
capacity, design, and any limitations shall be available to the user and the regulatory
authority.

Prefabricated wastewater treatment plants shall be operated and maintained to ensure they
perform continuously without requiring regular intervention. Maintenance should be
conducted by an authorized and certified company/technician at a frequency nominated by
the manufacturer and set out in the plant’s specifications. The service interval will vary

depending on the plant’s technology.

7.13 Evaluation of conformity

To make a claim of conformity that prefabricated wastewater treatment plants fulfil the
requirements of this document, it shall be demonstrated that:
a) The plant has undergone initial type testing according to the procedures specified in
Appendix B.

Initial type testing is required to demonstrate conformity with this Standard. Tests
previously performed in accordance with the provisions of this Standard may be
considered provided that they relate to the same product and characteristics, and
used the same test methods, sampling procedure and systems of conformity
attestation (see Appendix B).

b) Production control procedures are implemented at the factory;

These procedures shall enable internal control of the production process to ensure
that products placed on the market conform to this Standard (see Appendix C).

c) The plant has undergone finished product testing.

A sampling plan shall be provided to demonstrate that the finished products are
watertight. The results of these tests shall be recorded and available. All test
equipment shall be verified and the testing procedure, frequency, and criteria shall
be documented.

d) A declaration of performance has been issued (see Appendix D).

Conformity shall be re-evaluated every 5 years.

If the product conformity evaluations are not completed, or the prefabricated wastewater
treatment plant does not fulfil the requirements specified in the relevant version of the
European Norm EN 12566-3 and this National Standard, it cannot be claimed that the

10
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prefabricated wastewater treatment plant fulfils the requirements of this Standard, and no
certificate will be granted.

(i) If all requirements (EN 12566-3 and National Certification Requirements) are
satisfied, the plant will be granted a final certificate and its installation will be
permitted.

(i) If the requirements are only partly fulfilled (only EN 12566-3), the plant will be
granted a pre-certificate and its installation will be permitted. Within two years, the
plant shall also satisfy the National Certification Requirements. If it does not do so,
its operation shall be halted.

(iii) If the requirements are only partly fulfilled (only the National Certification
Requirements are satisfied), no certificate will be granted.

7.14 Instructions

All Instructions shall be written in clear and concise Arabic and English and shall be provided
for each prefabricated wastewater treatment plant supported by relevant figures and
schematic drawing that are easy to interpret. Documentation may be provided either in hard
copy or electronic form, and should be available on the manufacturer’s and/or distributor’s
websites.

Installation instructions shall give full details of the installation procedure, including:

a) detailed step-by-step instructions.

b) details of any special tools or training that are needed.

c) commissioning procedures and required adjustments.
d) atroubleshooting guide.
e) contact details for after-sales service.

Operation and maintenance instructions shall be provided by the manufacturer for each
prefabricated wastewater treatment plant and shall include:

a) atroubleshooting guides.

b) contact details for the manufacturer

c) instructions for operation.

d) recommended maintenance tasks (incl. recommended frequencies).

e) suggestions for monitoring and recording on a field service sheet.

11
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8.

Appendices

Appendix A: General amendments; Sludge storage and
disposal and Sample analysis

General amendments

Existing wastewater treatment systems should continue to operate without being
certified. Re-certification is only required in the event that a plant is reconstructed.

Previously certified systems may be upgraded to enable tertiary treatment by
installing disinfection units using UV-light, chlorination, ozonation, or ultraviolet
(UV) light irradiation for £. coliremoval.

Note: Disinfection units shall be designed to reduce levels of microorganisms or to
deactivate them in order to mitigate public health risks associated with direct or
indirect human contact with treated wastewater. Disinfection systems shall be used
wherever potential for such contact exists, in accordance with the requirements of
the local regulatory authority.

If the design of a prefabricated wastewater treatment plant, which has been
previously certified and determined to comply with the National Certification
Requirements, is modified by any change other than the addition of a disinfection
unit, a full re-test is required.

Sludge storage capacity and disposal

For all prefabricated wastewater treatment plants,

The tank should have the capacity to store at least one year's sludge production.
The tank should only require one desludging per year for populations of up to 10 PE.

Sludge disposal should be based on the sludge level detected during maintenance
and shall be performed in accordance with the manufacturers'/constructors' manual.

To prevent compaction, sludge removal should be performed at least every five years,

regardless of the sludge height.

12
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Sample analysis

Methods that shall be used for analyzing the effluent quality.

Table 1 Methods of analysis mentioned in the relevant version of EN 12566-3 (black) and the corresponding
National Jordanian Standards (blue) for analyzing treated wastewater quality.

Standard No.

Title of the Standard

I1SO 5815 -1 2003

5210B

Water quality - Determination of biochemical oxygen demand after n days
(BOD») - Part 1: Dilution and seeding method with allylthiourea addition

Water quality analysis - Determination of Biochemical Oxygen Demand (BODs)

I1SO 6060:1989

Water quality -- Determination of the chemical oxygen demand

5220C Water quality analysis - Determination of Chemical Oxygen Demand (COD)

EN 872:2005 Water quality - Determination of suspended solids. Method by filtration through
glass fiber filters

2540D Water quality analysis - Determination of Total Suspended Solids (TSS)

I1SO 5664:1984

Water quality - Determination of ammonium - Distillation and titration method

ISO 6778:1984

Water quality - Determination of ammonium - Potentiometric method

ISO 7150-1:1984

Water quality - Determination of ammonium - Part 1: Manual spectrometric
method

ISO 11732:2005

4500 N

Water quality - Determination of ammonium nitrogen - Method by flow analysis
(CFA and FIA) and spectrometric detection

Water quality analysis - Determination of Ammonium (NH4*)

ISO 11905-1:1997

Water quality - Determination of nitrogen - Part 1: Method
using oxidative digestion with peroxodisulfate

EN 12260

4500 N

Water quality - Determination of nitrogen - Determination of bound nitrogen
(TNb), following oxidation to nitrogen oxides

Water quality analysis - Determination of Total Nitrogen

ISO 7890-3:1988

Water quality - Determination of nitrate - Part 3: Spectrometric method using
sulfosalicylic acid

4110B Water quality analysis - Determination of Nitrate by lon Chromatography with
Chemical Suppression of Eluent Conductivity

ISO 6878:2004 Water quality:  Determination of phosphorus - Ammonium molybdate
spectrometric method

4500 P D Water quality analysis - Determination of Total Phosphorus

4500 H Water quality analysis - Determination of pH-value in water by potentiometry
using a standard hydrogen electrode

2540C Water quality analysis - Determination of total dissolved solids (TDS) by
Partition-Gravimetric Method

9223 B Water quality analysis - Determination of £. coli

13
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Appendix B: Initial type testing

All performance metrics relating to characteristics included in this standard shall be
determined when the manufacturer intends to declare the corresponding performances
unless the standard gives provisions for declaring them without performing tests.

For the purposes of assessment, the manufacturer's products may be grouped into families,
with the expectation that results for one or more characteristics of any one product within a

family will be representative of all products belonging to that family.

Reference to the assessment method standards should be made to allow the selection of a
suitable representative sample.

In addition, product type determinations shall be performed for all characteristics included in
the standard for which the manufacturer declares performance:

= atthe beginning of the production of a new or modified small wastewater treatment
plant (unless a member of an existing product family); or

= upon first introducing a new or modified method of production in cases where the
new method may affect the declared properties;

= for affected characteristics, determinations shall be repeated whenever a change
occurs in the small wastewater treatment plant design, in the raw material, in the
supplier of one or more components, or in the method of production (subject to the
definition of a product family) if those changes would significantly affect one or more
of the characteristics.
Where components are used whose characteristics have already been determined, by the
component manufacturer, on the basis of assessment methods specified in other product
standards, these characteristics need not be re-assessed. The specifications of these
components shall be documented.
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Appendix C: Factory production control

The manufacturer shall establish, document and maintain a factory production control system
to ensure that the products placed on the market comply with the declared performance with

respect to the essential characteristics.

The factory production control system shall consist of procedures, regular inspections, and
tests and/or assessments, the results of which shall be used to control raw and other
incoming materials or components, equipment, the production process, and the product.

All elements, requirements and provisions adopted by the manufacturer shall be documented

systematically in the form of written policies and procedures.

This factory production control system documentation shall ensure a common understanding
of the evaluation of the constancy of performance and make it possible to verify that the
required product performances are achieved and that the production control system is
operated effectively. Factory production control therefore integrates operational techniques
and all measures allowing maintenance and control of the product’s compliance with the

declared performances of the essential characteristics.

Where the manufacturer has used shared or cascading product type results, the factory
production control shall also include the appropriate documentation.

15
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Appendix D: Declaration of performance

Declaration of Performance

Page 1

Version:

a) Unique identification code of the product-type:

b

Type, batch or serial-number or any other element allowing
identification of the construction product as required:

L

Intended use or uses of the construction product, in accordance
with the applicable harmonized technical specification, as
foreseen by the manufacturer:

d

Name, registered trade name or registered trade mark and
contact address of the manufacturer:

e

When applicable, name and contact address of the authorized
representative whose mandate covers the tasks specified:

f) System or systems of assessment and verification of constancy
of the construction product:

In case of the declaration of performance concemning a
construction product covered by a harmonised standard

9

h

In case of the declaration of performance conceming a
construction product for which a European Technical
Assessment has been issued:

16
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i) Derclared Performance

Page 2

. s Accreditated Test Report / Date Harmonized Technical
Essential characteristics Peformance P
laboratory of Test Report Specifications
Overall dimensions
Treatment performance BODs:
COD:
TSS:
TN:
NO;™
E. coli:
- Envisiged irmigation System
Nominal designation
- Nominal organic daily load (BOD) kg/day
- Nominal organic daily load (COD) mg/L
- Population equivalent (PE) g/person/day
- Nominal hydraulic daily flow (QN) m’/day
Electrical power consumption
kW/day
Watertighness Pass
Structural behaviour
Durability Pass
Acessability

Reaction to fire

Release of Dangerous substances

j) This declaration of performance is issued under the sole responsibility of the manufacturer-
Signed for and on behalf of the manufacturer by:

Place/ Date

Name/ Position

Signature

17
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1. Definitions and Terminology

For the purposes of the National Requirements for the Certification of Engineered
Wastewater Treatment Plants the following definitions and terminologies apply:

The word ‘shall’indicates that a statement is mandatory.

The word ‘should’indicates a recommendation.

Biochemical Oxygen Demand
The amount of dissolved oxygen consumed by microorganisms and chemical processes
during the breakdown of organic matter in wastewater under aerobic conditions.
Determined by incubating samples for five days at 20 °C and expressed in mg/ L.

Chemical Oxygen Demand
The quantity of oxygen equivalents that can be consumed by reactions with organic
material in a wastewater sample. Determined by chemical oxidation using dichromate in
an acid solution; expressed in mg/ L.

Commercial wastewater

Wastewater generated by shops, restaurants, cafés, hotels, motels, bed and breakfast
accommodation, and similar premises, but excluding industrial wastewater. Commercial
wastewater may be considered domestic wastewater if it satisfies the corresponding
quality requirements.

Decentralized wastewater treatment system

Decentralized wastewater systems collect, treat, and reuse or dispose of wastewater at
or near its point of generation. With reference to the Jordanian Decentralized
Wastewater Management Policy, decentralized wastewater treatment systems are
defined as follows: “Domestic wastewater treatment plants for small residential groups
with a design capacity up to 5.000 Population Equivalent”.

Domestic wastewater

Wastewater originating from households, institutions and public facilities such as toilets,
urinals, kitchens, laundries, and bathrooms (including showers, washbasins, baths, and spa
baths, but excluding spa pools); excluding industrial wastewater.

Effluent
Water discharged from a wastewater treatment system after undergoing treatment.

Engineered wastewater treatment plants
Wastewater treatment plants that are completely designed from scratch and constructed
entirely onsite for treating raw domestic wastewater and greywater from one or more
buildings up to 5.000 PE.

Greywater

Wastewater originating from a bath, shower, hand basin, spa bath, dishwasher, clothes
washing machine and/or laundry tub (excluding spa pool, toilet, and urinal wastewater),
or kitchen sink.

Note: Greywater in Jordan is often contaminated with feces.

Hydraulic flow
The volume of a substance flowing through a defined area over a specified period of time.

Nominal

Expression of the magnitude of a parameter relative to the appropriate rounded value
used to designate a component, unit, or device.

Organic daily load
The dry mass of organic matter entering the treatment plant over a period of one day.
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Population equivalent
Population equivalents or unit per capita loading during 24 hours in grams per person.

Prefabricated wastewater treatment system

Factory-built wastewater facilities and units consisting of prefabricated components that
are assembled on-site by a manufacturer for treating raw domestic wastewater and
greywater up to 500 PE.

Regulatory authority

A state, governorate, governmental department, agency, body, entity or council
empowered by statute to control the certification, installation, operation, and
maintenance of regulated facilities.

Semi-centralized wastewater treatment system

A group of neighboring wastewater treatment plants, each with a design capacity of up
to 5.000 PE. Such a group could also be classified as a decentralized wastewater
management cluster.

2. References

The following documents, in whole or in part, which are referenced in the National
Requirements for the Certification of Engineered Wastewater Treatment Plants up to
5.000 population equivalents (PE).

DWA-A 201 Principles for the design, construction and operation of sewage pond systems
(August, 2005) | DWA - Arbeitsblatt DWA-A 201 Grundsatze fiir Bemessung, Bau
und Betrieb von Abwasserteichanlagen.

DWA-M 210 Sequencing Batch Reactors (SBR) (July, 2007) | DWA - Merkblatt DWA-
M 210, Belebungsanlagen mit Aufstaubetrieb (SBR).

DWA-A 221 Principles for the use of small wastewater treatment plants (December, 2019) |
DWA - Arbeitsblatt DWA-A221 Grundsitze fir die Verwendung von
Kleinkldranlagen.

DWA-A 222 Principles for the design, construction and operation of small wastewater
treatment plants with aerobic biological stages up to 1.000 population equivalents
(May, 2011) | DWA - Arbeitsblatt DWA-A 222, Grundsétze fiir Bemessung, Bau und
Betrieb von kleinen Kldranlagen mit aerober biologischer Reinigungsstufe bis 1.000
Einwohnerwerte.

DWA-A 226 Principles for wastewater treatment in plants with aeration and aerobic sludge
stabilization up to 1,000 population equivalents (August, 2019) | DWA - Arbeitsblatt
DWA-A 226 Grundsatze fir die Abwasserbehandlung in Belebungsanlagen mit
gemeinsamer aerober Schlammstabilisierung ab 1.000 Einwohnerwerte.

DWA-M 227 Membrane Bioreactor (MBR) (October, 2014) | DWA-M 227, Membran-
Bioreaktor-Verfahren (MBR-Verfahren). Merkblatt.

DWA-A 262 - Worksheet: Principles for dimensioning, building and operating sewage
treatment plants with planted and unplanted filters for cleaning domestic and
municipal wastewater (June, 2017) | DWA - Arbeitsblatt DWA-A 262 Grundsétze
flir Bemessung, Bau und Betrieb von Kldranlagen mit bepflanzten und unbepflanzten
Filtern zur Reinigung hiuslichen und kommunalen Abwassers.

PAGE |77



National Requirements for the Certification of Engineered Wastewater Treatment Plants up to 5.000 PE

DiBt (2014) Approval principles for small sewage treatment plants; German Institute of
Structural Engineering | DiBt (2014) Zulassungsgrundsitze Kleinkldranlagen;
Deutsches Institut fir Bautechnik.

EN 12566-3 Small wastewater treatment systems up to 50 PE-Part 3: packaged and/ or site
assembled domestic wastewater treatment plants.

MoPW (2013) Wastewater and Water: Plumbing Codes. In: Eds.: The National Jordanian
Building Codes for Buildings. Ministry of Public Work, Amman, Jordan.

MWI (2016) Decentralized Wastewater Management Policy. In: National Water Strategy

2016 - 2025 of Jordan. The Ministry of Water and Irrigation (MWI) supported by
the Helmholtz Centre for Environmental Research - UFZ, Amman, Jordan.

van Lier B.J., Mahmoud M., Zeeman G. (2008) Biological Wastewater Treatment: Principles,
Modelling and Design, pp. 415-456; IWA Publishing, London, UK.

In addition to the above-mentioned references, it is recommended to consider the

EN 12255-(1-16).

EN 12255-1 Wastewater treatment plants - Part 1: General construction
principles.

EN 12255-2 Wastewater treatment plants - Part 2: Performance requirements of
raw wastewater pumping installations.

EN 12255-3 Wastewater treatment plants - Part 3: Preliminary treatment.

EN 12255-4 Wastewater treatment plants - Part 4: Primary settlement.

EN 12255-5 Wastewater treatment plants - Part 5: Lagooning processes.

EN 12255-6 Wastewater treatment plants - Part 6: Activated sludge process.

EN 12255-7 Wastewater treatment plants - Part 7: Biological fixed-film reactors.

EN 12255-8 Wastewater treatment plants - Part 8: Sludge treatment and storage.

EN 12255-9 Wastewater treatment plants - Part 9: Odor control and ventilation.

EN 12255-10 Wastewater treatment plants - Part 10: Safety principles.

EN 12255-11 Wastewater treatment plants - Part 11: General data required.

EN 12255-12 Wastewater treatment plants - Part 12: Control and automation.

EN 12255-13 Wastewater treatment plants - Part 13: Chemical treatment -
Treatment of wastewater by precipitation/flocculation.

EN 12255-14 Wastewater treatment plants - Part 14: Disinfection.

EN 12255-15 Wastewater treatment plants - Part 15: Measurement of the oxygen
transfer in clean water in aeration tanks of activated sludge plants.

EN 12255-16 Wastewater treatment plants - Part 16: Physical (mechanical)
filtration.
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Symbols and Abbreviations

Abbreviation Unit Comment

BOD; mg/ L Biological oxygen demand after five days

cobD mg/ L Chemical Oxygen demand

cw - Constructed Wetland

DWA - German Association for Water, Wastewater and
Waste | Deutsche Vereinigung flr
Wasserwirtschaft, Abwasser und Abfall

EIA - Environmental Impact Assessment

EN - Européen de Normalisation

FOG - Fat, oil and grease

MBR - Membrane Bioreactor

NICE - National Implementation Committee for Integrated
Wastewater Management in Jordan

Oo&M - Operation and Maintenance

PE g/ person/ d Population equivalent

Qn m3/ d Nominal hydraulic daily flow

RBC - Rotating biological contactor

SBR - Sequenced batch reactor

TKN mg/ L Total Kjeldahl Nitrogen

TN % Total nitrogen concentration

TP % Total phosphorous

uv J/ m? Ultraviolet radiation

VFW - Vertical Flow Wetland

VSB - Vegetated Submerged Bed
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4, Scope

The National Requirements set out the test methods and the marking and evaluation of
conformity for engineered wastewater treatment plants up to five thousand population
equivalents (5.000 PE).

Wastewater treatment plants covered by this document are used to treat raw domestic

wastewater and greywater in order to achieve a specific level of effluent quality.

Commercial wastewater, as far as it is not comparable to domestic wastewater, such as
extraneous water (e.g., drainage water), cooling water, drainage of swimming pools, rainwater
and wastewater from other activities, such as from industrial dischargers, military facilities,

commercial and processing of agricultural products (e.g., olive oil mills), is not considered.

Engineered wastewater treatment plants are completely designed/ engineered from scratch
and constructed entirely onsite; they are intended for treating raw domestic wastewater and

grey water collected from single or several buildings.
All information given indicates the minimum requirements.

This document will be reviewed as necessary, e.g., if a new addition, amendment, or
corrigendum is issued, or a new technology needs to be included.

5. Objectives and Application

The objectives are to provide:

= Guidance for designers, manufacturers, and installers to use when selecting
decentralized or semi-centralized wastewater treatment technology

=  Treatment performance requirements to be met
= Basic design criteria that will enable the testing/ evaluation for conformity

= Clear proof of performance for certified plants so end users can be confident that
systems will perform in accordance with their specifications.

The National Certification Requirements for Engineered Wastewater Treatment Plants are

intended for use by notified testing and conformity assessment bodies, designers,

manufacturers, suppliers, consultants, regulators, installers, and service technicians. The

requirements for are to be read in conjunction with the legislative instruments, by-laws,

regulations, and policies of the regulatory authorities in the jurisdictions of Jordan.

Certificates of conformity for specific wastewater treatment plant types and models, and
approval for the installation of individual treatment systems will be issued by the relevant
national regulatory authority.

80|PAGE



National Requirements for the Certification of Engineered Wastewater Treatment Plants up to 5.000 PE

6. Assessment

The assessment of engineered wastewater treatment plants should depend on the
population equivalent (PE), the nominal organic daily load expressed in kg of the biochemical

oxygen demand (BODs) per day and in mg/ L of the chemical oxygen demand (COD).

The manufacturer should specify the nominal hydraulic daily flow expressed in m? per day,
the treatment efficiency and effluent quality, operation and maintenance (O&M)

requirements, lifetime of the system and the environmental impact.

In general, engineered wastewater treatment plants shall be structurally stable, durable,
watertight, corrosion-resistant, and resistant to sunlight (UV radiation).

Safe, largely trouble-free and simple operation is to be aimed for when planning and building
engineered wastewater treatment plants, with maintenance work being kept to a minimum.
Special attention should be paid to the fact that operating personnel cannot be present all
the time. In the upper area of application (> 1.000 PE), the use of measurement and control
technologies has prevailed, and these can be integrated into local support and monitoring

systems.

6.1 Design values and wastewater inflow

In  Jordan the requirement for the organic load should be set at
BODs - 60-75 g/d - cap., COD =120 mg/L, TN =11 g/dand TP = 2.5 g/L.

Whether and to what extent a reduction in these values is possible should be decided on a

case-by-case basis.

The minimum specific daily water consumption is set at 100 L/(d - cap) in urban areas and
50 L/ d - cap. in rural areas. However, if a more detailed separation is needed the following
consumption should be used: urban areas: 100-120 L/ d/ cap; rural areas: 45-70 L/ d - cap
and camps: 25-40 L/ d - cap. Furthermore, a peak flow must be considered for the design.

6.2 Access

Operational safety shall be ensured, and engineered wastewater treatment plants shall be
designed to prevent unauthorised access by the provision of fences and/ or locked covers.
The design shall provide access allowing routine maintenance, sampling, sludge removal and
cleaning. Shafts and access covers shall be fit for purpose and shall have a round shape.

Access to components inside the tank shall be possible only from the outside or the top.

Tanks and compartments larger than 10 m® shall have at least 2 access covers.
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6.3 Treatment performance

The effluent quality shall comply with the limit values specified in the Decentralized
Wastewater Management Policy (MWI, 2016). Decentralized wastewater treatment systems
shall be controlled by the responsible national body and follow the methods of analysis

specified by the Jordanian Standards.

Treatment performance and effluent quality shall be tested on-site after installation, under
the control of the responsible national body in accordance with national regulations and
standards. It shall be tested on a regular basis according to the testing procedure of the

responsible national body.

Note: Engineer wastewater treatment plants shall comply with the limit values specified in the Decentralized
Wastewater Management Policy as long as a specific Jordanian Standard for the reuse of treated wastewater
from decentralized wastewater treatment plants is in force.

6.4 Sizing basis

The minimum and maximum total population equivalents and the minimum and maximum

daily organic and hydraulic loadings that a plant can accept shall be set and declared.

6.5 Electrical power consumption

The overall power consumption shall be declared in kW h/ d and shall be continuously

monitored throughout the treatment efficiency testing period.

A power breakdown test simulating a loss of electrical/ mechanical power for 24 h shall be
performed to evaluate the ability to tolerate micro-power breakdowns. During the power
breakdown, influent input shall be maintained in accordance with the normal daily flow

pattern.

A standby power source for a wastewater treatment plants with a capacity larger than 500 PE
is required.

6.6 Primary treatment system

The total volume of the pre-treatment or preliminary sedimentation shall be calculated based
on individual volumes for:

= the tank for mechanical cleaning of settleable and floating solids,

= primary sludge storage/ treatment,

= if necessary, excess sludge storage including recirculation,

= actual working storage volume for the buffer time during accumulation.

Of the various mechanical cleaning methods that exist, only the most common settling
methods are considered.

10
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The volume should be calculated by guaranteeing a minimum water depth of 1.20 m and a
surface loading rate of smaller than 0.8 m%/ (m? - h), based on the maximum hydraulic flow
and the total surface of the pre-treatment in the clearwater layer being maintained. The

surface of the pre-treatment shall be greater than 0.7 m?.

Settable and floating solids must always be removed from the wastewater and disposed. In
engineered wastewater treatment plants greater that 1.000 PE, automatically cleared
screens must be used as a protective device for removing settable and floating solids.

To protect the wastewater treatment plant, it is necessary to separate the sands that are
washed away in the wastewater from the organic substances by a sand trap. This prevents

operational disruptions and generally increased material wear on mechanical equipment.

The treatment plants shall include an oil/ grease trap since the oil content of the wastewater
in Jordan is significantly higher than in European countries.

6.6.1  Treatment plants with biofilm

The inflow to wastewater treatment plants with biofilm shall have low amounts of settleable
and floating solids. The total volume of the pre-treatment including the sludge storage shall
be at least 2.0 m*.

When using a primary settling tank, the retention time shall be calculated as greater 1.5 h of
the maximum peak flow.

6.6.2 Treatment plants with suspended biomass

The wastewater inflow to wastewater treatment plants with suspended biomass should have
low amounts of settleable and floating solids. The total volume of the pre-treatment including

the sludge storage must be at least 2.0 m®.

For the design of the biological stage, the daily BODs organic load of the inflow to the

biological stage is the decisive design parameter.

6.6.3 Sludge removal and storage

It may be appropriate to transport the sludge to a nearby large sewage treatment plant for
further treatment. For treatment plants smaller than 1.000 PE, natural dewatering of sludge

on sufficiently dimensioned drying beds can also be considered.

If a separate storage of primary and secondary sludge is available, the following must be
considered for each PE for the secondary sludge:

= avolume of at least 250 L/ PE with an activated sludge system.

= avolume of at least 100 L/ PE with a biofilm system.

11
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If primary and secondary sludge has to be stored together in a single chamber, at least 50%
of the volume of the secondary sludge must be added to the required primary sludge storage
volume.

Secondary sedimentation tanks must be designed in such a way that the settled sludge can
be safely removed. The inlet and outlet should be designed so that they do not interfere with
the settling process. The outlet shall be provided with a weir or other means to prevent the
scum flow towards the next process tank or compartment.

A layer of floating sludge can be formed in the sludge silo, particularly during the warm
season, and this hinders the separation of excess water. The formation of floating sludge
from stabilization plants is strongly promoted by the buoyancy effect of gaseous nitrogen,
which is formed by denitrification. This process can be anticipated by operating with targeted

denitrification. In addition, stirrers promote sludge settling.

6.6.4 Treatment plants with phosphate elimination

Phosphorous elimination for wastewater treatment plants up to 5.000 PE should be done
with chemical precipitation. The volume of the precipitant in the dosing tank should be
sufficient for wastewater treatment plants (i) up to 300 PE for a 1-2 days and (ii) from 300-
5.000 PE for 3-7 days to cope during the period between inspection and maintenance.

In the absence of the precipitant, an alarm should be triggered.

The refilling should be undertaken by the maintenance staff. In case of an alarm, the operator
can also refill the tank.

If the dosing tank has to be installed outside the wastewater treatment plant, precautions

against radiation effects (including pipes) should be considered.

6.7 Secondary treatment systems

For the assessment of wastewater treatment plants with a capacity of up to 500 PE the
following descriptions can be applied directly.

For wastewater treatment plants with a capacity of up to 500-5.000 PE a smaller assessment
for the secondary treatment needs to be considered.

6.7.1  Trickling filter

In trickling filter treatment systems, the wastewater is treated by microorganisms, which
adhere to a medium and form a biofilm. The medium consists of gravel, stones, ceramic,
shaped plastic particles or fixed-bed bodies. The pre-clarified wastewater is uniformly
distributed over the surface of the trickling filter. For the degradation of organic material, the

bacteria need oxygen, which is provided by ventilation (the chimney effect). Over time, the

12
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thickness of the biofilm increases and the bacteria below die, due to low levels of oxygen and
nutrients. Dead microorganisms are rinsed off by the passing wastewater and enter the final
clarification stage as sludge. The settled sludge is transported to the primary treatment site,
stored and disposed of. To improve the cleaning performance and increase the rinsing effect
as well as to homogenize the wastewater, it is usually passed several times over the trickling
filter (recirculation from the secondary clarification stage to the primary treatment). Various
designs of trickling filter treatment systems exist. They should be used as single-tank systems
with integrated primary clarification and secondary clarification or as two- or multi-tank

systems with external primary treatment and external clarification.

— Pre-treatment

The pre-treatment for a trickling filter is a system for the separation of settleable and floating
solids including oil and grease.

Mandatory: Fine screen 10 mm; FOG removal, grit removal.
Optional: Fine screen of 3-6 mm mesh size.
Retention time in pre-treatment unit should be less than 2 h.

In the case of trickling filter systems, multi-chamber settling pits, multi-chamber pits or
equivalent pre-treatment systems should be used for this purpose.

The primary treatment of the trickling filter should be at least two-chambered.

For the design of the pre-treatment with joint storage of the secondary sludge, a minimum

volume of 2.0 m® is necessary.

— Assessment

The following characteristic values need to be considered:

= A specific surface area of smaller than 100 m?/ m® for plastic media is typical used
and media with a surface area of more than 200 m?/ m® must not be used.

= If the loading rate is greater 2 kg/ (m® - d), small effective surface filter media with
large channels should be used to avoid any problems in the upper section of the
trickling filter system and a larger surface area should be used at the bottom.

* BOD:s - Volumetric loading less than 0.15 kg/ (m® - d). This value can be increased
to 0.25kg/ (m®-d) if the daily inflow is stored and consistent feeding of the
treatment system is ensured.

= Minimum filling volume of the media should be 2 m®.

= Media height should be not less than 1.2 m.

= [f the return water is used for removing the secondary sludge it must be directed to
the first or second chamber of the primary clarifier and not to the final one. The
recirculation ratio is a function of the media depth of the trickling filter. The
recommended recirculation ratio is 3 (based on the maximum hydraulic daily flow)
for a media depth of 1.2 m and 1 at levels of 2.5 m and more.
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The wastewater should be distributed evenly across the surface of the trickling filter.

The trickling filter should be sufficiently ventilated. It is important to ensure that air
can flow through the entire filter body.

The bottom of the trickling filter must be arranged to enable cleaning using
appropriate equipment and must allow air to pass through its entire system. An
unhindered outflow of the purified wastewater has to be ensured.

6.7.2 Activated sludge treatment systems

Activated sludge treatment systems consist of three main components: an aeration tank,

which serves as a bio reactor; a settling tank ("final/ clarifier") for the separation of activated

sludge and cleared water; and equipment to transfer settled activated sludge from the

clarifier to the inlet of the aeration tank and/ or to the sludge collection tank.

— Pre-treatment

A mechanism for the separation of settleable and floating solids must be installed before the

biological stage.

— Assessment

The following characteristic values need to be considered:

14

BOD:s - Volumetric loading less than 0.2 kg/ (m? - d).
Specific sludge load less than 0.05 kg/ (kg - d).
Minimum volume of 1 mé.

The aeration tank should be designed in such a way that mixing of the wastewater
and the recirculated sludge occurs. It is important to ensure that no hydraulic dead
spaces are present, as these allow sludge deposits to form. To take account of any
foam formation, the upper edge of the tank must be at least 30 cm above the highest
water level.

For oxygen input, deep or surface aerators should be used. Unless separate
recirculation devices are provided, the ventilation devices need to ensure good
circulation of the sewage sludge mixture throughout the activated sludge tank.

The aeration equipment needs to be reliable and easily replaceable. The equipment
should be chosen and arranged so that it does not clog and form braids.

Secondary sludge should be removed automatically on a regular basis.
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6.7.3 Sequencing batch reactor (SBR)

Various designs of SBR systems are available. They can be designed as single-tank systems
with integrated primary treatment or as two-tank and multi-tank systems with external

primary treatment. In addition, systems are available that can be retrofitted.

In the first stage, raw wastewater is fed to the tank (reactor), while mixing is provided by
mechanical means. Aeration of the mixed liquor is performed during the second stage using
fixed or floating mechanical aeration equipment or by transferring air into the diffusers fixed
to the floor of the tank. No aeration or mixing is undertaken in the third stage and the settling
of suspended solids starts. During the fourth stage the outlet the "clean" supernatant effluent
exits the tank commonly by using a floating decanter.

— Pre-treatment

A mechanism for the separation of settleable and floating solids must be installed before the

activated sludge treatment.

— Assessment

The following characteristic values need to be considered:

= Min. SBR-Volume of 1.1 m®.

=  The minimum wastewater level after the settling process and the removal of the
clarified water should be at least 2/3 of the maximum filling level per cycle, in order
to be able to prevent the discharge of solids with sufficient certainty.

= During the settling process (the function of the secondary sedimentation tank) a
minimum water depth of 0.8 m should be ensured.

=  The sedimentation time should be greater than 1 h.

= Excess sludge should be withdrawn automatically from the activated sludge tank on
a regular basis. Additionally, manual operations shall always be possible.

= |ncase treated wastewater is not stored in a re-use tank and it is discharged directly,
a sampling device must be available, from which sufficient wastewater from the last
cleaning cycle can be sampled at any time.
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6.7.4 Membrane bioreactor

If the effluent of a wastewater treatment plant has to be free of solids a membrane bioreactor
(MBR) can be used. In contrast to the activated sludge and SBR treatment systems without
membrane filtration, the activated sludge-wastewater mixture is not separated by either a
spatially separated or a separate secondary clarification phase based on the principle of

sedimentation, but by membrane modules submerged in the reactor.

— Pre-treatment

A mechanism for the separation of settleable and floating solids must be installed before the

activated sludge treatment system with membrane filtration.

In addition, a mechanism for the removal of coarse material must be installed and, in this case,
a separate sludge storage tank should be provided.

— Assessment

The following characteristic values need to be considered:

=  BOD:s - Volumetric loading smaller than 0.75 kg/ (m? - d).

»  Sludge load smaller than 0.05 kg/ (kg - d).

*  Minimum volume of 1 m?.

= The dry matter content in the reactor should not be above 15 kg/ m®.

=  For the coverage of hydraulic peaks and a higher specific water consumption, a daily
wastewater flow of 2 - Qn (300 L/ (PE - d)) should be anticipated when specifying
the necessary membrane area.

= Excess sludge should be withdrawn automatically from the activated sludge tank on
a regular basis.

= Membranes in wastewater have generally a life time of not more than 7 years.
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6.7.5 Rotating biological contactor (RBC)

Rotating biological contactor units are based on a combination of activated sludge and fixed
bed processes. The biological wastewater treatment is partly carried out by microorganisms
that can float freely in the aeration tank and form activated sludge flakes. In addition,
microorganisms can adhere to plastic discs and form a biofilm. The discs are mounted on a
rotating horizontal shaft, such that the lower half of the rotation occurs within the pre-
treated wastewater and the upper half is in the air. To degrade the organic material, the
bacteria need oxygen. By rotating the shaft, the bacteria are alternately supplied with
nutrients from the wastewater and with oxygen from the air. Dead microorganisms are
washed away and enter the final clarifier as sludge. Here, the separation of the activated
sludge-wastewater mixture takes place by allowing the sludge to sink to the bottom of the
pool due to gravity. The purified wastewater drains off above. The settled sludge is

transported to the primary treatment module, stored and disposed of with the faecal sludge.

— Pre-treatment

A mechanism for the separation of settleable and floating solids must be installed before the
rotating biological contactor. For rotating biological contactor treatment systems, the pre-
treatment system with common storage of the secondary sludge should be determined on
the basis of 350 L/ PE, and the minimum volume should be 2.0 m®. Storage shall be sufficient
for treatment plants of 50-1.000 PE for 2-4 weeks of operation and for 1 week of operation
for treatment plants of 1.000-5.000 PE.

— Assessment

The following characteristic values need to be considered:

= BOD:s - area loading smaller than 6-12 g/ (m? - d).
*  Min. specific surface area of 100 m?/ m®.

= Discs with a diameter of about 1.3-3.5 m and the surface are covered with a 1-
3 mm biofilm layer.

=  Ensure that no hydraulic dead spaces are present.

= Sufficient movement between the wastewater and the rotary immersion body has
to be ensured.
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6.7.6 Fixed bed reactor

Fixed bed reactors are also based on biofilms. The supply of oxygen for the decomposition
of organic material is ensured by a pressure ventilation system, which is located below the
fixed bed. In addition, the up-flowing air causes dead microorganisms to stuffed from the
growth media and enter the final clarification stage. Here, the separation of the activated
sludge-wastewater mixture is carried out by letting the sludge settle to the bottom of the
tank by gravity. The purified wastewater drains off from the top. The settled sludge is
transported to the primary treatment, stored there and disposed of with the fecal sludge.

Fixed bed reactors are available in various designs.

Fixed bed reactors can be designed as single-tank systems with integrated primary
clarification and secondary clarification or as two- and multi-tank systems with external

primary clarification and external secondary clarification.

— Pre-treatment

A mechanism for the separation of settleable and floating solids must be installed before the

fixed bed reactor.

Multi-chamber settling pits, multi-chamber purging pits or equivalent pre-treatment systems
should be used for this purpose.

For fixed bed reactors, the pre-treatment system with common storage of the secondary
sludge should be determined on the basis of 350 L/ PE, and the minimum volume should be
2.0 m. Storage shall be sufficient for treatment plants of 50-1.000 PE for 2-4 weeks of
operation and for 1 week of operation for treatment plants of 1.000-5.000 PE.

— Assessment

The following characteristic values need to be considered:
= BOD:;s - area loading: smaller than 6-12 g/ (m? - d).
= Min. specific surface area of 100 m?/ m®.

= Discs with a diameter of about 1.3-3.5 m and the surface are covered with a 1-
3 mm biofilm layer.

= The volume of the fixed bed media may not exceed 85 % of the total volume of the
fixed bed reactor.
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6.7.7 Moving bed reactor

Moving bed reactor systems consist of an aeration tank with special plastic carriers that
provide a surface upon which a biofilm can grow. The growth medium is made of a material
with a density close to that of water (1 g/ cm®) and is mixed by means of an aeration system.
Moving bed reactor systems are considered to employ a biofilm process. The systems are
often installed as a retrofit in existing activated sludge tanks to increase the capacity of the
existing system. An existing treatment plant can increase its capacity without increasing the

footprint by constructing new tanks.

— Pre-treatment

A mechanism for the separation of settleable and floating solids must be installed before the

moving bed reactor.

Multi-chamber settling pits, multi-chamber purging pits or equivalent pre-treatment systems

should be used for this purpose.

For moving bed reactors, the pre-treatment system with common storage of the secondary
sludge should be determined on the basis of 350 L/ PE, and the minimum volume should be
2.0 m®. Storage shall be sufficient for treatment plants of 50-1.000 PE for 2-4 weeks of
operation and for 1 week of operation for treatment plants of 1.000-5.000 PE.

— Assessment

The following characteristic values need to be considered:
= BOD:s - area loading: smaller than 6-12 g/ (m? - d).
= Min. specific surface area of 100 m?/ m®.

= Discs with a diameter of about 1.3-3.5 m and the surface are covered with a 1-
3 mm biofilm layer.

= Depending on the material used for the media, a case-by-case examination, to
determine the biologically active surface, is required for the calculation.

=  The media shall be dimensionally stable and resistant to abrasion. Both organic
polymers and inorganic substances of different structure and geometry can be used.
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6.7.8 Sand filter systems

Three main types of sand filters exist: rapid (gravity) sand filters, upward flow sand filters and
slow sand filters. The first two require the use of flocculant chemicals to work effectively
while slow sand filters can produce high quality water with more than 90 % of pathogen

removal.

— Pre-treatment

A mechanism for the separation of settleable and floating solids must be installed before the
sand filter systems.

For sand filter shafts, multi chamber digesting pits with a specific volume of 150-450 L/ PE
with a retention time of 3 days is required.

— Assessment

The following characteristic values need to be considered:

»  Specific filter volume greater than 1.5 m®/ PE.

= Specific filter surface area greater than 1.0 m?/ PE.

*=  Media depth greater than 1.5 m.

=  Particle size of greater than 2-8 (mm).
If the manufacturer is able achieve an even distribution to the filter's surface over a period
of 24 hours, the following characteristic values should be used:

»  Specific filter volume greater than 1.0 m®/ PE.

= Specific filter surface area greater than 0.7 m?/ PE.

=  Media depth greater than 1.5 m.

=  Particle size of greater than 2-8 (mm).

Sand filter shafts are usually offered on the market without a secondary sedimentation tank
and without sludge recirculation.

An additional secondary clarifier and sludge recirculation will minimize the discharge of
sediments.

It is necessary to ensure even feeding and distribution across the filter surface.
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6.7.9 Constructed wetlands

Constructed wetlands (CW) are engineered systems that have been designed and built to
utilize the natural processes involving wetland vegetation, soils, and associated
microorganisms within a more controlled environment. CWs for wastewater treatment may
be classified according to the life form of the dominant macrophyte, into systems with free-
floating, floating leaved, rooted emergent and submerged macrophytes. Further division
could be made according to the wetland hydrology (free water surface or subsurface systems)
and subsurface flow CWs could be classified according to the flow direction (horizontal or
vertical). Most of the equipment and procedures are similar to those employed for the
construction of lagoons, shallow ponds, and similar containment basins. The design criteria
include: (i) hydraulic surface loading, (ii) organic and TSS areal loading rates and (jii)
granulometric characteristics of the filter material. Special attention is given to a uniform flow
of the design treatment volume through the wetland. The coarse filter material in the
distribution zone also acts as a prefilter, offering sufficient pore volume for the accumulation
of solids and biomass.

— Assessment

The following characteristic values need to be considered:

= Basin construction consists of berms and liners.

»  Structural/ watertight of the liner and surrounding berm is critical.

=  Shape and configuration are determined by the site topography.

= A uniform flow distribution of the design treatment volume is important.

= Large free water surface wetlands of several thousand acres should be subdivided
into several smaller units.

=  Multiple inlets and outlets spaced across either end of the wetland are essential to
ensure a uniform influent distribution.

= Preferred spacing varies from 5-15 m.
=  Overflow rates should be limited to smaller 200 L/ m2.

=  Macrophyte planting density can be as 0.3-1 m. A higher plant density will result in
more rapid development of a mature and completely functional wetland system.

*= Inlet and outlet manifolds should be inspected on a regular basis, adjusted and
cleaned of debris that may clog the inlets and outlets.

6.7.10 Vertical flow constructed wetland

A vertical flow constructed wetland (e.g., French system) can be defined as an engineered
plant in which the natural removal processes for water pollutants are enhanced to optimize
purification performance. The flow direction of the water is vertical. The French system is
fed with raw wastewater and combines two vertical flow treatment stages. In general, reed
bed filters are used.
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The first stage of the French System is a vertical flow wetland filled with gravel. It is designed

for the pre-treatment of raw wastewater.

— Assessment

The following characteristic values need to be considered:

The raw wastewater, after screening or without screening, is pumped onto the bed through

pipes of typically 100 mm diameter. These distribution pipes have no holes along the pipe

length.

Pre-treatment

30 cm fine gravel layer with a particle size of 2-8 mm.
10-20 cm transition gravel layer of 5-20 mm particle size.

Drainage layer (gravel with a particle size of 20-40 mm or 30-60 mm) on the bottom
of the filter bed.

Biological treatment

1%t stage:

1.2m?/ PE (equivalent to an average loading of 100g COD/ (m?-d);
50 g TSS/ (m? - d).

10 g TKN/ (m? - d) and 120 L/ (m? - d) divided over three identical alternately fed
units.

2" stage:

0.8 m?/ PE divided over two parallel or alternately fed filter beds.
This results in a very low average load of 25 g COD/ (m? - d).

The efficiency of the pre-treatment units must be checked on a regular basis.
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6.7.11 Sewage Ponds

Wastewater sewage ponds are designed and built to reduce organic content and remove

pathogens. The influent enters at one side of the sewage pond and exits on the other side as

"effluent"”, after a residence time of several days. The sewage ponds can be used individually,

or linked in series for improved treatment of wastewater, each pond playing a different role

in the removal of pollutants.

Wastewater sewage ponds involve natural treatment processes, which take time because of

low removal rates. Therefore, larger areas are required than for other treatment processes.

Waste stabilization ponds described here use no aerators.

In general, the installation of a screen or sand trap before the pond systems is recommended.

— Settling sewage ponds

Assessment

The following characteristic values need to be considered:

Volume greater than 0.5 m®/ PE, containing a sludge space of 0.15 m®/ PE

A flow time of at least one day during dry weather conditions must be maintained.
This also applies to high extraneous water inflows.

A reduction of organic pollution by 35 %-50 % can be expected.

A simple design can be chosen. The pond bottom should slope towards one or more
lower points from where the sludge can be pumped out. Distribution devices should

be installed at the pond inlet in order to convert the flow energy, especially in mixed
canalization.

Floatables in the outlet should be retained.

Access for vehicles to undertake sludge removal is required. If the sludge cannot be
removed from the side, fixed ramps (with an inclination of a maximum of 1:5) are
necessary.

— Non-aerated sewage ponds

Assessment: The following characteristic values need to be considered:

Surface area greater than 8-10 m?/ PE.

For rainwater treatment, a surface area for the surcharge of 5 m?/ PE.

For assessment values for a surface area of greater than 15 m?/ PE, partial
nitrification is observed in summer.

Depth of at about 1.0 m. In case of installations without a settling pond, a depression
with the min. volume should be incorporated into the inlet area of the first pond, as
with settling ponds receiving sand and sludge.

The required total area should be distributed between at least three ponds, including
settling ponds; at least two units of approximately equal size should be connected
in series. This favours the flow conditions and enhances cleaning performance. Even
flow rates must be maintained and there should be no zones with zero flow.
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When the terrain conditions are favourable, the connections between the ponds
should be designed as free overflows. In this way, additional oxygen is added and
sampling points should be provided.

For the retention of floating material, immersion walls and/ or planted filter dams
should be arranged at the outlets. In addition, installation of an additional pond for
filtration with a specific area of greater than 1 m?/ PE as a planted wetland (water
depth of about 10-40 cm) or a planted sail filter is recommended.

Non-aerated sewage ponds should not be shaded by trees and should be designed
so that there is sufficient exposure to air movement.

— Aerated sewage ponds

Assessment: The following characteristic values need to be considered:

BOD;s - volumetric loading smaller than 25 g/ (m® - d).
Under dry weather conditions a flow time of five days is required.

Oxygen consumption should be greater than 1.5 kg/ kg and for the circulation, the
estimated performance density must be 1 - 3 W/ m°.

The sludge storage space should be provided as additional volume. This can be done
in an integrated secondary clarification zone or in the downstream pond. The
dimensions of the secondary clarification zone should correspond to the design of
secondary clarification ponds.

If nitrification is required a fixed bed can be integrated into the aerated sewage
ponds. The shape has to match the aeration units used.

— Clarifier

Assessment

The following characteristic values need to be considered:
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For the removal of settleable substances and suspended solids, secondary
clarification tanks for aerated sewage ponds or biofilm reactors can be connected
downstream.

The required total pond volume is calculated from the required minimum flow (1
day), based on the maximum inflow plus the volume fraction for the necessary sludge
storage until removal.

Ponds shall have a minimum depth of 1.2 m and a minimum surface area of 20 m?.

The bottom of the pond should slope down to one or more low points from where
the sludge can be pumped out.

For the retention of floating substances, immersion walls and/ or planted filter dams
should be arranged at the outlets.

The effluent quality can be negatively affected by water birds and phosphorus
redissolution.
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6.8 Tertiary treatment

The purpose of the tertiary treatment is to further improve the effluent quality before its

discharge. More than one tertiary treatment process may be used simultaneously.

6.8.1  Disinfection

UV-Lamp

The applicant shall provide the following information about the UV-lamp or the assessment
of safe operation in the technical documentation:

=  Lamp type.

=  Wavelength.

= Electrical power.

= UV dose (assessment).

= Manufacturer information: What UV dose does the manufacturer guarantee at the
end of the operating life. The particular conditions of use in the wastewater
treatment plant such as the number of shifts and operations per day. At the end of
the stated operational life the UV dose should not have fallen below 350-400 J/ mZ.

= Performance of the UV device.
=  Maintenance indicator for lamp replacement.

= Information on alarm signals.

The maintenance service should be informed in time that the UV-lamp has to be changed
during any upcoming maintenance. This means that approximately 150 days before the
scheduled replacement, the maintenance service should be informed.

Chlorination

Chlorine is one of the most practical and widely used disinfectants for wastewater. It is
commonly used because it can kill disease-causing bacteria and control nuisance organisms
such as iron- and sulfate-reducing bacteria and slime. Chlorine destroys target organisms by
oxidizing the cellular material of bacteria and can be supplied in many forms. Common
chlorine-containing disinfection products include chlorine gas, hypochlorite solutions, and

chlorine compounds in solid or liquid form.

Liquid sodium hypochlorite and solid calcium hypochlorite tablets are the most common
forms of chlorine used for small wastewater treatment systems because they are less
hazardous than chlorine gas. Dosing rates are flexible and can be controlled easily. Residual

Chlorine is commonly in the range of 0.5-1.0 mg/ L.

In the case of Gas Chlorination, safety equipment, such as eyewash, Chlorine Gas Detector

with Alarm, First Aid & Safety Instructions shall be made available, in addition to ventilation.
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7. Material and Tank Properties

7.1 Durability/ structural behaviour

Engineered wastewater treatment plants shall resist loads resulting from handling,

installation, and use, including desludging and maintenance, for their full design life.

Wastewater treatment plants, including all internal components, shall be manufactured from

materials that make them suitable for use in a wastewater environment.

The specific requirements relating to durability/ structural behaviour are listed in the relevant

version of the European Norm EN 12566-3 or in national regulation.

7.2 Reaction to fire

The following section specifies the requirements for testing the materials used and their

reaction to fire, which shall be evaluated according to EN 12566-3.

7.3 Dangerous substances

According to the relevant European Norm EN 12566-3 manufacturers shall ensure that their
products comply with all Jordanian regulations relating to dangerous substances, which may
require verification and declarations on the release of such substances from their products
and/ or the content of such substances in their products before placing a plant covered by

these requirements on the market.

7.4 Watertightness

After installation in a ready-to-use condition, a water tightness test should be carried out.
Watertightness is evaluated on a pass/ fail basis. Only products with a “pass” are eligible for
certification under the National Jordanian Certification Requirements, and all components
shall be watertight in situ.
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8. Installation, Testing and Commissioning

Companies commissioned to undertake the installation shall be accredited and provide
evidence of their technical, theoretical and practical knowledge. Furthermore, the installation
must be carried out in accordance with the manufacturer's/ designer's installation

instructions and the following procedure should be observed:

Earth excavation: Excavations shall be carried out in a safe manner and allowing for sufficient

working space, shoring and protection against sliding.

Civil work: Generally, all works shall be according to the design drawings, technical
specifications. Tanks shall be water tight structures with a minimum wall thickness of
200 mm. All concrete works shall be C25 or C30 (as required) using sulfate resisting cement.

All internal surfaces shall be fare face and hard troweled.
Leak test: Tanks shall be checked for leaks prior to backfilling to insure water tightness.
Backfilling: Backfilling shall be performed in layers and mechanically compacted.

Pipe connections: special care shall be considered when connecting pipe to the tanks’ inlets
& outlets, such as puddle flange to prevent tank leaks at the pipe inlets & outlets, in addition

to flexible connector to allow for possible structural movements.

Equipment installation: equipment shall be installed according to the manufacturers’
recommendations. All fixations shall be made of non-corrosive material. Equipment shall be
provided with quick couplings to allow easy dismantling. It shall be possible to dismantle the

equipment and perform maintenance work without the need to stop the plant.

Electrical work: All junctions shall be waterproof. All cable shall be placed inside conduits.

Earthing shall be installed and connected to all equipment and instruments.

Testing: Prior to commissioning of the pant, structures shall be tested for water leaks, each
equipment shall be tested dry & wet, electric boards shall be tested and automations shall be

simulated. Earthing shall be tested.

Commissioning: Upon successful testing, commissioning shall start using potable water, then
connected to the sewer system. Commissioning shall be performed for at least 2 weeks prior
to hand over/ transfer to the owner. It is may be necessary to connect the sewer system
gradually until reaching the plant capacity.

Performance test: Upon 2 weeks of successful commissioning and continuous uninterrupted
operation, the performance tests shall be conducted whereas at least 3 samples of the
influent and 3 samples of the final effluent is tested to confirm compliance with national

regulations.

Transfer: Transfer of the system to the owner (end user) shall include all project documents,
such as, as built drawings, operation and maintenance manuals (for each individual equipment

and for the system/ plant process) in addition to all testing & commissioning reports.

27

PAGE |99



National Requirements for the Certification of Engineered Wastewater Treatment Plants up to 5.000 PE

Installation verification should be undertaken by the system installer or designer and should
verify that all the system components have been installed in accordance with the approved

design plan.

9. Environmental Impact Assessment

Decisions regarding the need for an Environmental Impact Assessment (EIA) for
prefabricated wastewater treatment plants with a design capacity of less than 5.000 PE shall
be made by the responsible national body.

10. Evaluation of Conformity

The final building inspection is carried out by whichever relevant authority has jurisdiction.

To make a claim of conformity that engineered wastewater treatment plants fulfil the
requirements of this document, it shall be demonstrated that:

a} The plant has undergone initial type testing

All performance metrics relating to characteristics included in this document shall be
determined when the manufacturer intends to declare the corresponding performances,

unless the document gives provisions for declaring them without performing tests.

For the purposes of assessment, the manufacturer's products may be grouped into families,
with the expectation that results for one or more characteristics of any one product within a

family will be representative of all products belonging to that family.

Reference to the assessment method requirements should be made to allow the selection of

a suitable representative sample.

In addition, product type determinations should be performed for all characteristics included
in the requirements for which the manufacturer declares appropriate performance.

Where components are used whose characteristics have already been determined by the
component manufacturer, on the basis of assessment methods specified in other product
standards/requirements, these characteristics need not be re-assessed. The specifications of

these components shall be documented.

The following information shall be provided by the manufacturer:

* treatment performance (calculated)
= nominal designation
= watertightness test as "passed"

=  structural behaviour
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= energy consumption determined in the test
= fire resistance

= detailed information on the design and scaling, as well as on the wastewater
treatment measurements and process descriptions, in order to achieve the same
treatment performance and uniform construction criteria for all sizes of small
wastewater treatment plant series.

= detailed product descriptions

= instructions with detailed information on installation, commissioning, operation and
maintenance

= system master sheet with information on the most important system components.

If all relevant documents are available, the relevant authority having jurisdiction can issue a

pre-certificate allowing the start of operation of the engineered wastewater treatment plant.

In order to receive the final certificate, the performance monitoring must be demonstrated

on-site.

b) Performance monitoring

After installation, the treatment performance should be monitored on-site for one year on a

monthly basis, under the control of the responsible relevant authority having jurisdiction.

The effluent quality must be tested on a regular basis according to the testing procedure of
the responsible national body.

If the product conformity evaluations are not completed, or the engineered wastewater
treatment plant does not fulfil the requirements specified, it cannot be claimed that the
engineered wastewater treatment plant fulfils the requirements of this document, and no

certificate will be granted by the relevant national regulatory authority.

11. Operation & Maintenance; Instructions

Regular maintenance during operation should ensure that an engineered wastewater
treatment plant performs as required for its service life.

Adequate information on the wastewater treatment plant’s capacity, design, and any
limitations shall be available to the user and the regulatory authority.

Engineered wastewater treatment plants must be operated and maintained to ensure they
perform continuously without requiring regular intervention. Maintenance should be
conducted by an authorized and certified company/ technician at a frequency determined by

the manufacturer and set out in the plant’s specifications. The service interval will vary
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depending on the plant’s technology, but servicing must be undertaken at the prescribed

intervals by a suitable trained and licensed (certified) service technician.

111 Instructions

Instructions must be written in clear and concise Arabic and English and must be provided
for each engineeredwastewater treatment plant supported by relevant figures and schematic
drawings that are easy to interpret. Documentation may be provided either in hard copy or

electronic form, and should be available on the manufacturer’s and/ or distributor’s websites.

Installation instructions must give full details of the installation procedure, including:

a) detailed step-by-step instructions.

b) details of any special tools or training required.

c) commissioning procedures and required adjustments.
d) atroubleshooting guide.

e) contact details for after-sales service.

Operation and maintenance instructions must be written in clear and concise Arabic and
English.

Instructions must be provided by the manufacturer for each engineered wastewater
treatment plant and must include:

a) description of the treatment system.

b) daily maximum hydraulic and organic load.

c) explanation of the care and maintenance needed to ensure successful operation.

d) interval for sludge removal.

e) recommended maintenance tasks (including recommended frequencies): e.g.,
detailed maintenance schedule for system and component checks, assessments,
tests and adjustments.

f)  Troubleshooting guide.

g) Instructions on operation during and after a period with no influent, if necessary.
h) instructions for operation.

i) warranty conditions and limitations.

j)  contact details for the manufacturer.

k) names and telephone numbers of authorized service technicians.

[) alist of the owner’s and tenant’s responsibilities.
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Preface

Integrated instructions for operating and maintaining wastewater treatment plants up to 5.000 PE
in Jordan are needed to help solve fundamental problems relating to safe and affordable
wastewater disposal and to minimize water loss and risks to health and the environment (MWI,
2016).

The operation and maintenance of wastewater treatment plants up to 5.000 PE requires careful
organization and management to ensure the serviceability of the plants throughout their life cycle.
In particular, efficient operation of the growing number of such plants requires attention to spatial
coordination. As stated by Breulmann et al. (2020), the control and management of wastewater
treatment plants up to 5.000 PE in Jordan must be managed by an independent unit under the
umbrella of the Water Authority of Jordan, which is part of the Ministry of Water and Irrigation.
To support this, an official inventory of all existing wastewater treatment plants in Jordan including
their monitoring plans and performance data should be created and maintained. Such inventories

are important tools for central management of decentralized infrastructures.

It is recommended that the operation and maintenance of these plants be outsourced, for example
to existing private entities or associations that already operate centralized wastewater treatment

systems.

Sustainable installation and management of wastewater treatment plants up to 5.000 PE can only
be achieved by enacting legislation governing all matters relating to their operation and
maintenance because a lack of clearly articulated operation and maintenance procedures may lead
to the deterioration of treatment plants or suspension of their operation. Improved management
practices will minimize the occurrence of failures and reduce risks to public health and water

resources.

With suitable management models, wastewater treatment plants up to 5.000 PE can potentially
deliver the level of service provided to sewered communities at a fraction of the cost, leading to
property appreciation and cost savings. The operation and maintenance costs for wastewater
treatment plants up to 5.000 PE depend on the technology used, the hydraulic and organic load
of the wastewater, and the desired treated wastewater quality.

The purpose of this document is to specify the measures that must be taken when operating and
maintaining wastewater treatment plants up to 5.000 PE. The accountability and competency of
regulators and service providers, owners, and third-party management entities will be ensured
through certification and continuing education, education and/or inspection requirements, and

contract and permit stipulations, respectively.

Wastewater treatment plants up to 5.000 PE do not require full-time staffing, aside from the
possible need for watchmen; see Pogade et al. (2015). Therefore, a management entity can
operate and maintain many wastewater treatment systems simultaneously, reducing overall
operation and maintenance costs. Operation of multiple plants by a management entity
strengthens the assurance of control over performance compliance and also reduces the overall
number of permits and administrative functions needed (EPA, 2003).
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1. Definitions and Terminology

For the purposes of the National Installation, Operation and Maintenance Instructions of
Wastewater Treatment Plants up to 5.000 PE the following definitions/terminologies apply:

The word ‘shall’indicates that a statement is mandatory.
The word ‘should’indicates a recommendation.

Certificate of conformity

A document providing assurance that the service, product or production method, or
administrative provisions conform to the approved standards, instructions, or technical
regulations.

Decentralized wastewater treatment system

Decentralized wastewater systems collect, treat, and reuse or dispose of wastewater at
or near its point of generation. With reference to the Jordanian Decentralized
Wastewater Management Policy, decentralized wastewater treatment systems are
defined as follows: “Domestic wastewater treatment plants for small residential groups
with a design capacity up to 5.000 Population Equivalent”.

Domestic wastewater

Wastewater originating from households, institutions and public facilities such as toilets,
urinals, kitchens, laundries, and bathrooms (including showers, washbasins, baths, and spa
baths, but excluding spa pools); excluding industrial wastewater.

Effluent
Water discharged from a wastewater treatment system after undergoing treatment.

Engineered wastewater treatment plants

Wastewater treatment plants that are completely designed from scratch and constructed
entirely onsite for treating raw domestic wastewater and greywater from one or more
buildings up to 5.000 PE.

Greywater

Wastewater originating from a bath, shower, hand basin, spa bath, dishwasher, clothes
washing machine and/or laundry tub (excluding spa pool, toilet, and urinal wastewater),
or kitchen sink.

Note: Greywater in Jordan is often contaminated with feces.

Management entity

A private company, association, or municipality controlling the overall operation and
maintenance of wastewater treatment plants according to a management contract. The
entity may own, operate, and manage multiple wastewater treatment plants up to
5.000 PE using an approach similar to that applied for centralized wastewater treatment
systems (central management of decentralized infrastructures).

Operator

An entity that performs the actions required to ensure the ongoing operation of the
wastewater treatment system at regular intervals. This involves monitoring and
maintaining the condition and function of the system and, where necessary, measuring
and documenting its most important operating parameters. The operator may be a
management entity and/or the owner.

Owner
A person or management entity that legally owns the wastewater treatment plant. The
owner may also be the operator.

Population equivalent

Population equivalents or unit per capita loading of pollution produced during 24 hours
in grams per person per day.
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Prefabricated wastewater treatment system
Factory-built wastewater facilities and units consisting of prefabricated components that
are assembled on-site by a manufacturer for treating raw domestic wastewater and
greywater up to 500 PE.

Regulatory authority
A state, governorate, governmental department, agency, body, entity or council
empowered by statute to control the certification, installation, operation, and
maintenance of regulated facilities.

Semi-centralized wastewater treatment system

A group of neighboring wastewater treatment plants, each with a design capacity of up
to 5.000 PE. Such a group could also be classified as a decentralized wastewater
management cluster.
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3. Scope

This instruction specifies the requirements for installing, operating, and maintaining
wastewater treatment plants, including prefabricated and engineered plants, for up to five
thousand population equivalents (5000 PE) in the Hashemite Kingdom of Jordan. This

includes the repair, monitoring, and control of plants as well as sludge disposal.
All specifications indicate minimum requirements.

This instruction will be reviewed as necessary, e.g., if a new addition, amendment, or

corrigendum is issued.

4, Installation

Companies commissioned to undertake the installation shall be certified and provide
evidence of their technical, theoretical and practical knowledge. Furthermore, the installation
must be carried out in accordance with the manufacturer's/ designer’s installation

instructions.

In order to ensure a permanently well-functioning wastewater treatment plant, the right
location on the property is essential. The wastewater treatment plant must always be safe

and easy to access for sludge removal and maintenance.

Local by-laws and regulations for water protection areas, installations and constructions must
be followed.

For wastewater treatment plants that are to be buried in the ground and where they will be
subjected to vehicular load, stability must be demonstrated or the site protected by suitable

measures such as fencing.

Any necessary uplift protection must be installed according to the manufacturer's/designer’s
specifications. Necessary measures shall be considered to ensure that the treatment plant is

protected against flood.
The operator should be informed on the systems operations when commissioning the system.
Final checks should be carried out jointly by the operator and the installation company.

Tests and approval procedures should be formulated, signed by the participants, and
recorded in the operating logbook. Instructions for proper operation shall be documented.

Approvals from all relevant authorities must be obtained before installation.

Installation verification should be undertaken by the system manufacturer or designer and
the supervision consultant, who should verify that all system components have been installed
in accordance with the approved design plan.

The verification documents should be provided to the system owner and
stored in the logbook.

108 |PAGE



National Installation, Operation and Maintenance Instructions for Wastewater Treatment Plants up to 5000 PE

Verification documentation should only be issued on completion of the installation and
commissioning tests. The documentation should provide details of all components assessed

during the commissioning testing.

Inspection and verification upon completion shall include verification of safe overflow,
assessment of safety issues, and confirmation of the presence of wall-mounted instructions
to be used in case of emergency, which shall include names and contact information for

contact persons.

5. Operation

The operational life of wastewater treatment plants up to 5.000 PE depends on the regular

performance of operational and maintenance activities.

All information necessary (e.g., the manufacturer's/designer’s detailed instructions) for the
operation of the wastewater treatment plant shall be provided to the operator by the

installation company/manufacturer/designer and shall be made accessible.

All operational activities should be performed by the operator responsible for the ongoing
operation of the wastewater treatment plant.

The operator must perform all work at regular intervals in accordance with the operational
manual of the manufacturer/designer. This shall essentially entail maintaining the condition,
functional status, and control of the system and, if necessary, measuring and documenting its

most important operating parameters.

The operator must have the relevant expertise to carry out these activities and therefore
must be trained by the manufacturer/installer/management entity. If the operator lacks the

necessary expertise/qualification, the work must be done by a certified management entity.

Defects or malfunctions identified must be remedied immediately by the operator or a
qualified expert and noted in the operating logbook.

The operator’s principal duty is to regularly check the condition and function of the system
by visual inspection. The system operator must regularly perform at least the following status
and function checks.

5.1 Regular control

Daily: The operator shall check that the wastewater treatment plant remains in operation and
whether any faults have been signaled by the fault messaging device. Faults are to be fixed
immediately. Daily checks may be performed electronically. For this purpose, the control unit
must be equipped with data acquisition and remote data transmission systems. In addition,

the operator must ensure that:
= plant’s status is queried by remote data transmission at least once a day;
= identified defects or malfunctions are remedied immediately;

= a current printout of the system’s electronic logbook is available for every
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maintenance activity. Alternatively, the log book can be stored in electronic form. In
such cases, a soft copy of the file shall be downloaded, saved, and stored.

Monthly: At least the following checks must be performed (where applicable):

= visual inspection of the process and sludge output;
= checking the inlets and outlets for constipation and clogging (visual);
= reading the operating hours counter of the electrical units and entering it in the
logbook;
If the control system is equipped with an electronic logbook that records and displays the
operating hours of the individual units, no written entry in the logbook is required. However,
additional observations must be documented and a soft copy of the file shall be downloaded,

saved, and stored.

Yearly: Water consumption (i.e., the amount of treated wastewater) must be recorded

annually and entered into the logbook.

5.2 Monitoring and control
Monitoring shall be conducted by the operator as indicated in Table 1.

The operator is responsible for forwarding laboratory results to the
management entity or regulatory authority.

= Routine monitoring. Can be conducted onsite by the operator using approved test
kits for wastewater. Results and test protocols must be kept for 2 years and handed
over at the request of the management entity or regulatory authority.

= Control monitoring. Shall be performed according to the manufacturer’s/ designer’s
instructions. Must be conducted by a certified laboratory and then presented to the
management entity or regulatory authority.

= Performance monitoring. Only necessary for one year after installation. Must be
conducted in a certified laboratory and then presented to the management entity or
regulatory authority.
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Table 1 Monitoring plan for wastewater treatment plants up to 5.000 PE.

Design flow equiv.
< 50 PE (on-site)

Design flow equiv.
51 to 500 PE

Design flow equiv.
501 to 5.000 PE

Routine
monitoring

One effluent
sample every 6
months

(COD; pH)

One effluent
sample every 6
months

(COD, DO, pH,
NO3-N, NH4-N, TN)

One inflow & one
effluent sample
every 3 months
(COD, DO, pH,
NOs;-N, NHs-N, TN)

Control monitoring

One effluent
sample every year

One effluent
sample every year
(BODs, COD, DO,

One inflow & one
effluent sample
every year (BOD:s,
COD, DO, TSS, pH,

(BODs, COD, TSS, pH, NOs-N, NO2-N
. . 37IN,
E. colf; pH) thﬂgir:NE' 55"/” NH.-N, TN, £, coli
: - 88 Int. Helm. Eggs)
Performance
monitoring Monthly effluent Monthly effluent Monthly inflow &
(months 1 to 12 of sample sample effluent sample
operation)
6. Maintenance

Maintenance shall be carried out on the basis of a maintenance contract between the owner

of the wastewater treatment plants and the maintenance entity.

The maintenance of wastewater treatment plants up to 5.000 PE must be carried out by

qualified staff of a certified company.

Inspection and maintenance of the wastewater treatment plants shall include regular

maintenance according to the manufacturer’s/designer’s instructions.

In general, at least the following minimum maintenance is required:

6.1 Minimum number of maintenances per year

Wastewater treatment plants up to 5.000 PE shall be serviced at least every six months
unless shorter maintenance intervals are specified in the manufacturer's/designer’s

maintenance instructions.
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6.2 Minimum scope of maintenance

At least the following maintenance work must be carried out:

= inspection of the logbook with confirmation of the completeness of the logbook
and regular operation;

= functional checks of the mechanical, electronic, and other components of the
wastewater treatment plant according to the manufacturer's/designer’s
instructions;

= verification of functional control of all electronic components and the functional
status of the alarm;

= setting of optimal operating values;

= checking sludge levels;

= general cleaning work, e.g., removal of deposits;

= checking the structural condition of the wastewater treatment system;
=  control of adequate ventilation;

= control of inlets, outlets, and overflows;

= organoleptic control of the effluent (color, turbidity, odor);

= testing the treatment performance.

= check the stock of consumables;

=  visual inspection of the discharge point(s);

= sludge disposal.

6.3 Sludge disposal

To ensure proper cleaning performance in the biological stage, sufficient solid retention
during pre-treatment is required.

Sludge disposal should be based on the sludge level detected during maintenance and shall
be performed in accordance with the manufacturers'/designers’ manual.

The management entity is responsible for removing and
disposing of sludge according to local regulations.

6.4 Maintenance contract

A maintenance contract is used to clarify the type, scope, and boundary conditions of the
maintenance work to avoid misunderstandings, and is mandatory for the maintenance of

wastewater treatment plants up to 5.000 PE.

The contract should include:

= general information about the contractors;

10
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= the designation of the plant to be maintained,;
= the number of maintenance appointments;
= clauses establishing a duty to prepare a maintenance protocol;

= a list of maintenance activities with reference to the approval of the general
building inspectorate;

= requirements relating to the accessibility of the system;

= requirements relating to the inspection of the logbook and the necessary
inspection of the documents contained therein;

= clauses providing for reimbursement of costs incurred by the operator for
electricity and water used during maintenance;

= clauses stipulating the cost of maintenance;
= an indication of the entry into force and termination of the maintenance
contract.

The presence of the operator during maintenance work is recommended.

7. Documentation

7.1 Operational logbook

The logbook is vitally important for quality assurance in the operation of wastewater
treatment plants up to 5.000 PE. It provides information on responsibilities and duties and is

used to document performed activities/work.

If the control system is equipped with an electronic logbook, documentation may be
performed electronically.

All documents shall be written in clear and concise Arabic and English.

The logbook shall contain a register in compliance with the manufacturer’'s/designer’s
instructions including the following documents:

= a cover sheet with details of the property, operator, contact person(s), wastewater

treatment plant type, and maintenance entity;

= aplan of the property;

= installation and connection instructions;

= instructions for commissioning;

= ashort, generally understandable system description and operating instructions;

= the operator’s obligations;

= desludging and emptying instructions and disposal records;

= atroubleshooting guide;

= recommended maintenance tasks (including recommended frequencies) based on
the manufacturer’s/designer’s instructions;

= acopy of the maintenance contract;
= all maintenance protocols;

= results of the operator's actions, including documentation of specific incidents such
as breakdowns, repairs, and conversions;

11
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= alist of all repairs;

= for retrofits, the declaration of conformity of the retrofitting company;
= any modifications of the wastewater treatment plant;

=  building inspectorate approval;

= other documents such as certificates;

The logbook should be stored in a way that permits inspection by the maintenance entity at

all times even without entering the facility (e.g., in the absence of the operator).

The operator is responsible for keeping the logbook up to date at all times
and must be able to present it on request.

7.2 Maintenance protocol

After any maintenance action, a protocol shall be prepared. It must specify whether proper

operation is possible after the maintenance work has been completed.

If there remain any deficiencies that could cause the permissible discharge values to be
exceeded, the operator must be made aware of these deficiencies.

The management entity is responsible for sending maintenance protocols
to the operator and the regulatory authority.

It is mandatory for the operator to attach the maintenance protocol to the logbook.

8. Certificate of Competence

8.1 Operator

Operation shall only be done by a qualified operator.

The operator must have the relevant training according to the manufacturer’s/designer’s
instructions to carry out all operational activities of the wastewater treatment plant.

The minimum qualification is the training course recognized by the national authority for
acquiring specific knowledge concerning the operation and maintenance of wastewater
treatment plants up to 5.000 PE.

8.2 Maintenance staff

Maintenance shall only be done by qualified staff.

The minimum qualification is the training course recognized by the national authority for
acquiring specific knowledge concerning the operation and maintenance of wastewater
treatment plants up to 5.000 PE.

12
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Both the operator and the responsible authorities should demand the
certificates of competence of the maintenance staff.

The participation of maintenance technicians in training events is recommended.

8.3 Maintenance entity

Only certified companies are allowed to maintain wastewater treatment plants up to
5.000 PE.

Personal qualifications of all staff responsible for maintenance and their ongoing training, the
minimum technical equipment of the company and on-site maintenance must be checked.

13
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RECOMMENDATION FOR:

A JORDANIAN STANDARD
FOR RECLAIMED DOMESTIC
WASTWATER FROM TREATMENT

PLANTS WITH A DESIGN
CAPACITY UP TO 5.000 PE

(DECENTRALIZED WASTEWATER TREATMENT

PLANTS)




1. Scope

This standard specifies the conditions that reclaimed domestic wastewater from decentralized
wastewater treatment plants with a design capacity up to 5.000 PE shall meet in order to be
discharged to streams, wadis, water bodies or land; for artificial groundwater recharge and for
irrigation.

In addition, the respective monitoring schemes for decentralized wastewater treatment plants
with a design capacity up to 5.000 PE are specified in this standard.

2. Expressions and Definitions

2.1 Biochemical oxygen demand

The amount of dissolved oxygen consumed by microorganisms during the breakdown of

organic matter in wastewater under aerobic conditions.

22 Chemical oxygen demand

The test is used to measure the oxygen equivalent of the organic material in wastewater that

can be oxidized chemically using dichromate in an acid solution.
2.3 Certified System

Certified decentralized wastewater treatments systems have been tested according to a
standard which states the requirements, test methods, the marking and evaluation of
conformity for prefabricated wastewater treatment plants up to 500 PE as well as engineered/

wastewater treatment plants up to 5000 PE.
24 Decentralized wastewater treatment plants

Decentralized wastewater treatments plants collect, treat and reuse or dispose wastewater at
or near its point of generation. These systems are defined as follows: Domestic wastewater

treatment plants for small residential groups with a design capacity up to 5.000 PE.
2.5 Drip irrigation

Surface drip irrigation, as by pressure lines or gravity, distributes a minimum amount of water

to a very small area, thereby reducing human contact with the reclaimed water to a minimum.
2.6 Domestic wastewater

Wastewater originating from households, institutions and public facilities such as toilets,
urinals, kitchens, bathrooms (including shower, washbasins, baths, spa baths, but excluding spa

pools) and laundries; excluding industrial wastewater.

2.7 Effluent

Liquid discharge of a wastewater treatment systems after undergoing treatment.
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2.8 Open irrigation

Open irrigation systems that do NOT emit aerosols including open canal (furrow) irrigation,
(ditch) flood irrigation in agriculture or hose/tanker irrigation for watering home gardens,

ornamental beds, parks or sides of roads. Human contact with the reclaimed water is limited.
29 Population Equivalent (PE)

Ccapita mass load of the pollution produced during 24 hours in gram per person per day.
210 Regulatory authority

A state, governorate, governmental department, agency, body, entity or council empowered by

the statute to control the certification process, installation, operation and maintenance.
211 Semi-centralized wastewater treatment system

A group of several neighboring wastewater treatment plants with a design capacity of up to

5.000 PE each. It can also be considered as a decentralized wastewater management cluster.
212 Sprinkler irrigation

Every type of irrigation that emits aerosols (such as sprinkler, pivot, aspersion).
213 Subsurface irrigation

Subsurface irrigation systems, as by pressure lines or gravity, distribute the reclaimed water in
the root zone of plants (at least 30 cm underground) and avoids human contact with the

reclaimed water.

3. General Requirements

3.1 The reclaimed domestic wastewater standard for decentralized wastewater
treatment plants with a design capacity up to 5.000 PE consist of three primary

components:

i) Reclaimed water to be discharged to streams, wadis, water bodies and
land;
ii)  Reclaimed water for artificial groundwater recharge; and

iii) Reclaimed water for irrigation

3.2 Reclaimed water must comply with the conditions stated in this standard for

each of its planned end use.

3.3 It is not permitted to dilute or mix reclaimed water discharged from
decentralized wastewater treatment plants with a design capacity up to
5.000 PE with pure water intentionally to comply with the requirement set in

this standard.
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4. Reclaimed water to be discharged to
streams, wadis, water bodies or land

41 It is allowed to discharge reclaimed wastewater to streams, wadis, water bodies
or land when its quality complies with the properties and criteria mentioned in

Table 1.

4.2 Discharge of reclaimed water to land is restricted to discharge-technologies,
where a sufficient passage through the vadose zone (soil and no karst) is
integrated (such as a discharge trench, subsurface discharge system or

discharge pond).

4.3 In discharge areas, direct contact of the public with the reclaimed water must

be avoided (fenced or subsurface discharge).

44 Technical studies must be performed and a special permit is required before

discharging reclaimed wastewater within groundwater protection zones.

Table 1 Allowable limits for various parameters of reclaimed water from treatment plants with a
capacity up to 5.000 PE that is to be discharged to streams, wadis, water bodies or land.

Parameters Abbreviation Unit Allowable Limit
Biological Oxygen Demand BOD;s mg/L 50
Chemical Oxygen Demand COD mg/L 150
Dissolved Oxygen DO mg/L > 2*
Total suspended solids TSS mg/L 75
pH pH mg/L 6-9*
Nitrate-N NO;-N mg/L 30*
Ammonia-N NH4-N mg/L 10*
Total Nitrogen T-N mg/L 70*
Escherichia coli E. coli MPN 1000**
Intestinal Helminthes Eggs :::Ieriﬁrtar:es Eggs Egg/L <1*

* Parameter not relevant for decentralized wastewater treatment systems with a design capacity
< 50 PE (onsite) and a subsurface discharge system with a maximum daily load of 100 mm/n?;
MPN: Most probable number or colony forming unit/100 ml.

* E. coli and “Helminthes Eggs are not relevant in case of subsurface discharge systems.
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5. Reclaimed water for artificial groundwater

recharge

5.1 Direct injection of reclaimed water from decentralized wastewater treatment

plants with a capacity up to 5.000 PE into the aquifer is not permitted.

5.2 Technical studies must be performed and a special permit is required before
using reclaimed water from decentralized wastewater treatment plants with a
capacity up to 5.000 PE for artificial groundwater recharge within groundwater

protection zones.

6. Reclaimed water for irrigation

6.1 It is allowed to reuse reclaimed wastewater for irrigation when its quality

complies with the properties and criteria mentioned in Table 2.

6.2 It is prohibited to use reclaimed water from treatment plants with a capacity up

to 5.000 PE for irrigating vegetables.

Table 2 Allowable limits for various parameters of reclaimed water from treatment plants with a
capacity up to 5.000 PE that will be used for irrigation.

Parameter Unit gr?ge:tion :arii;ation ;Sr:izz\:gice
A B (o
Biological Oxygen Demand mg/L 30 50 50
Chemical Oxygen Demand mg/L 100 150 150
Dissolved Oxygen mg/L >2 >2 > 2*
Total suspended solids mg/L 50 75 75
pH unit 6-9 6-9 6-9*
Nitrate-N mg/L 30 30 30*
Ammonia-N mg/L 10 10 10*
Total Nitrogen mg/L 70 70 70*
Escherichia coli MPN 100 1000 -
Intestinal Helminthes Eggs Egg/L <1 <1 -

* Parameter not relevant for decentralized wastewater treatment systems with a design capacity
< 50 PE (onsite) and a subsurface discharge system with a maximum daily load of 100 mm/n?.
MPN: Most probable number or colony forming unit/100 ml.
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7. Monitoring and control

71

7.2

7.3

7.4

Monitoring of decentralized wastewater treatment plants with a capacity up to
5.000 PE shall be conducted as indicated in Table 3.

Routine monitoring. Can be conducted onsite by the site operator using
approved test kits for wastewater. Results and test protocols must be kept for 2

years and handed over at the request of the responsible regulatory authority.

Control monitoring. Must be conducted by an accredited laboratory and has to

be presented to the responsible regulatory authority.

Performance monitoring. Must be conducted in an accredited laboratory and

have to be presented to the responsible regulatory authority.

Table 3 Monitoring plan for wastewater treatment plants with a capacity up to 5.000 PE.

Design flow equiv.
< 50 PE (on-site)

Design flow equiv.
51 to 500 PE

Design flow equiv.
501 to 5.000 PE

One effluent sample

One effluent sample

One inflow & one

Routine every 6 months every 6 months effluent sample every 3
monitoring (COg) (COD, DO, pH, months (COD, DO, pH,
NO3-N, NH4-N, TN) NOs-N, NH4-N, TN)
One effluent sample One inflow & one
One effluent sample every year effluent sample every
Control every year* (BODs, COD, DO, TSS, year (BODs, COD, DO,
monitoring (BODs, COD, pH, NO3-N, NH4-N, TSS, pH, NO3-N,
E. col)) TN, E. col;, NH4-N, TN, E£. col;
Int. Helm. Eggs) Int. Helm. Eggs)
Performance
monitoring Monthly effluent Monthly effluent Monthly inflow &
(months 1 to X
sample sample effluent sample

12 of
operation)

* COD should only be analyzed for wastewater treatment systems with a design capacity s 50 PE
(onsite) for subsurface discharge or subsurface irrigation.
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EN 12255-13 Wastewater treatment plants — Part 13: Chemical treatment - Treatment of
wastewater by precipitation/flocculation.

EN 12255-14 Wastewater treatment plants — Part 14: Disinfection.

EN 12255-15 Wastewater treatment plants — Part 15: Measurement of the oxygen transfer in
clean water in aeration tanks of activated sludge plants.

EN 12255-16  Wastewater treatment plants — Part 16: Physical (mechanical) filtration.
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DWA-A 226 Principles for wastewater treatment in plants with aeration and aerobic sludge
stabilization up to 1,000 population equivalents (August, 2019) | DWA — Arbeitsblatt DWA-A
226 Grundsatze fir die Abwasserbehandlung in Belebungsanlagen mit gemeinsamer aerober
Schlammstabilisierung ab 1.000 Einwohnerwerte.

DWA-M 227 Membrane Bioreactor (MBR) (October, 2014) | DWA-M 227, Membran-Bioreaktor-
Verfahren (MBR-Verfahren). Merkblatt.

DWA-A 262 — Worksheet: Principles for dimensioning, building and operating sewage treatment
plants with planted and unplanted filters for cleaning domestic and municipal wastewater
(June, 2017) | DWA - Arbeitsblatt DWA-A 262 Grundsatze fir Bemessung, Bau und Betrieb
von Klaranlagen mit bepflanzten und unbepflanzten Filtern zur Reinigung héuslichen und
kommunalen Abwassers.

DiBt (2014) Approval principles for small sewage treatment plants; German Institute of Structural
Engineering | DiBt (2014) Zulassungsgrundsatze Kleinklaranlagen; Deutsches Institut fir
Bautechnik.

EN 12566-3 Small wastewater treatment systems up to 50 PE-Part 3: packaged and/or site
assembled domestic wastewater treatment plants.

MoPW (2013) Wastewater and Water: Plumbing Codes. In: Eds.: The National Jordanian Building
Codes for Buildings. Ministry of Public Work, Amman, Jordan.

MWI (2016) Decentralized Wastewater Management Policy. In: National Water Strategy 2016 - 2025
of Jordan. The Ministry of Water and Irrigation (MWI) supported by the Helmholtz Centre for
Environmental Research - UFZ, Amman, Jordan.

van Lier B.J., Mahmoud M., Zeeman G. (2008) Biological Wastewater Treatment: Principles, Modelling
and Design, pp. 415-456; IWA Publishing, London, UK.
(16-1)-EN 12255 o bl gogy o\l 8)9S 3ol gzlyadl (Jl dolbVLg
EN 12255-1 Wastewater treatment plants — Part 1: General construction principles.

EN 12255-2 Wastewater treatment plants — Part 2: Performance requirements of raw
wastewater pumping installations.

EN 12255-3 Wastewater treatment plants — Part 3: Preliminary treatment.

EN 12255-4 Wastewater treatment plants — Part 4: Primary settlement.

EN 12255-5 Wastewater treatment plants — Part 5: Lagooning processes.

EN 12255-6 Wastewater treatment plants — Part 6: Activated sludge process.

EN 12255-7 Wastewater treatment plants — Part 7: Biological fixed-film reactors.
EN 12255-8 Wastewater treatment plants — Part 8: Sludge treatment and storage.
EN 12255-9 Wastewater treatment plants — Part 9: Odor control and ventilation.
EN 12255-10 Wastewater treatment plants — Part 10: Safety principles.

EN 12255-11 Wastewater treatment plants — Part 11: General data required.

EN 12255-12 Wastewater treatment plants — Part 12: Control and automation.
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DWA-A 201 Principles for the design, construction and operation of sewage pond systems (August,
2005) | DWA - Arbeitsblatt DWA-A 201 Grundsatze fir Bemessung, Bau und Betrieb von
Abwasserteichanlagen.

DWA-M 210 Sequencing Batch Reactors (SBR) (July, 2007) | DWA — Merkblatt DWA-M 210,
Belebungsanlagen mit Aufstaubetrieb (SBR).

DWA-A 221 Principles for the use of small wastewater treatment plants (December, 2019) |
DWA — Arbeitsblatt DWA-A 221 Grundsatze fir die Verwendung von Kleinklaranlagen.

DWA-A 222 Principles for the design, construction and operation of small wastewater treatment
plants with aerobic biological stages up to 1.000 population equivalents (May, 2011) |
DWA — Arbeitsblatt DWA-A 222, Grundsatze fiir Bemessung, Bau und Betrieb von kleinen
Klaranlagen mit aerober biologischer Reinigungsstufe bis 1.000 Einwohnerwerte.
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1SO 5815 -1 2003

5210 B

Water quality — Determination of biochemical oxygen demand after n days
(BODn) — Part 1: Dilution and seeding method with allylthiourea addition

Water quality analysis — Determination of Biochemical Oxygen Demand
(BODs)

1SO 6060:1989

Water quality -- Determination of the chemical oxygen demand

5220 C Water quality analysis — Determination of Chemical Oxygen Demand (COD)

EN 872:2005 Water quality - Determination of suspended solids. Method by filtration through
glass fiber filters

2540 D Water quality analysis — Determination of Total Suspended Solids (TSS)

1SO 5664:1984

Water quality — Determination of ammonium — Distillation and titration method

1ISO 6778:1984

Water quality — Determination of ammonium — Potentiometric method

1ISO 7150-1:1984

Water quality — Determination of ammonium — Part 1: Manual spectrometric
method

1SO 11732:2005

4500 N

Water quality — Determination of ammonium nitrogen — Method by flow analysis
(CFA and FIA) and spectrometric detection

Water quality analysis — Determination of Ammonium (NH4*)

1ISO 11905-1:1997

Water quality — Determination of nitrogen — Part 1: Method
using oxidative digestion with peroxodisulfate

EN 12260

4500 N

Water quality — Determination of nitrogen — Determination of bound nitrogen
(TNbD), following oxidation to nitrogen oxides

Water quality analysis — Determination of Total Nitrogen

1ISO 7890-3:1988

4110 B

Water quality — Determination of nitrate — Part 3: Spectrometric method using
sulfosalicylic acid

Water quality analysis — Determination of Nitrate by lon Chromatography with
Chemical Suppression of Eluent Conductivity

1SO 6878:2004

Water quality: Determination of phosphorus — Ammonium molybdate
spectrometric method

4500 P D Water quality analysis — Determination of Total Phosphorus
4500 H Water quality analysis — Determination of pH-value in water by potentiometry
using a standard hydrogen electrode
2540 C Water quality analysis — Determination of total dissolved solids (TDS) by
Partition-Gravimetric Method
9223 B Water quality analysis — Determination of E. coli
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EN 12566-3 Small wastewater treatment systems up to 50 PE - Part3:
packaged and/or site assembled domestic wastewater treatment
plants.
EN 13501-1 Fire classification of construction products and building

elements — Part 1: Classification using data from reaction to fire

tests.

MWI (2016) Decentralized Wastewater Management Policy. In: National Water
Strategy 2016 - 2025 of Jordan. The Ministry of Water and
Irrigation (MWI) supported by the Helmholtz Centre for

Environmental Research - UFZ, Amman, Jordan.
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This framework describes the required certification for wastewater treatment systems
with capacities up to 5.000 PE in Jordan. It is important because of the increased
number of such wastewater treatment systems over the last decade in Jordan, and
the predicted expansion of such approaches in the future with the adoption of the
Decentralized Wastewater Management Policy (Breulmann et al. 2020a, MWI, 2016b).

A key concern that is frequently raised when dealing with wastewater treatment
systems of capacities up to 5.000 PE in Jordan is the burden related to their operation
and maintenance. The Ministries do not have the capacity, under the existing
regulatory framework, to control those wastewater management systems using the
‘conventional’ implemented approach. Moreover, operation and maintenance models
for such systems in Jordan do not exist thus far.

Consequently, this document describes the certification of the technology and
also includes the organizational framework for permission, control and approval
for decentralized and semi-centralized approaches. This certification framework
will significantly reduce the burden on Jordanian authorities, while guaranteeing
sustainability of the systems and the associated proper control measures. A minimum
quality and performance standard can be guaranteed and wastewater treatment plants
will thus be constructed, operated and maintained in a manner meeting national reuse
requirements.

It can also be seen as an instrument assuring overall quality. It will enable authorities
and all stakeholders to select reliable and most appropriate technologies for local
wastewater management projects from the set of available technologies. Moreover, it
is expected that enforcement of such certification framework will create new markets
for innovative small and medium enterprises in Jordan. The certification will become
obligatory for all wastewater treatment systems with capacities up to 5.000 PE.

The main purpose of the framework is also to establish minimum requirements
for materials, designs and construction, and performance testing and evaluation
requirements for wastewater treatment systems with capacities up to 5.000 PE. It
furthermore, specifies minimum requirements to be provided by manufacturers/
designers and minimum service-related obligations for manufacturers, installer and
operators.

This framework will integrate the National Water Strategy 2016-2025 (MWI, 2016a).
This integration will be achieved in two ways: first, this document will support
groundwater protection efforts in a country with incredibly limited water resources and,
second, it will support better and confident exploitation and management of existing
water resources.

The National Implementation Committee for Effective Integrated Wastewater
Management in Jordan - NICE
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FOREWORD

The need to establish integrated wastewater management approaches has been recognized for some time.
Expanding wastewater management by recycling and reusing water more extensively than is possible with
existing conventional wastewater service systems has become imperative for preserving the viability of our
water resources, as emphasized in the new National Water Strategy 2016-2025 (MWI, 2016a).

Challenges to the introduction of wastewater treatment plants with capacities up to 5.000 PE in Jordan
include the large number of internationally marketed technologies to consider and the difficulty of selecting and
assessing the sustainability of technologies under local conditions.

The primary objective of certification is to ensure that wastewater treatment plants are constructed, operated,
and maintained in compliance with national regulations and standards for wastewater treatment to protect
the scarce water resources of Jordan. Providing clear specifications and requirements for manufacturers and
regulatory authorities will facilitate decision-making concerning integrated wastewater management solutions.

These requirements are formulated in National Requirements and ensure that suitable systems are tested for
the Jordanian context and labelled accordingly. They also ensure that operating and maintenance personnel are
properly trained and deployed.

The development of a national Jordanian certification system for integrated wastewater treatment systems
in Jordan is of utmost importance for the Jordanian Ministry of Water and Irrigation (MWI), which will set the
requirements for the certification of wastewater treatment plants with capacities up to 5.000 PE. Instructions
for the installation, operation, and maintenance of such wastewater treatment facilities in Jordan are provided
in three documents:

e National Requirements for the Certification of Prefabricated Wastewater Treatment Systems
up to 500 PE.

e National Requirements for the Certification of Engineered Wastewater Treatment Systems
up to 5.000 PE.

e  National Installation, Operation and Maintenance Instructions for Wastewater Treatment Systems
up to 5.000 PE.

We are grateful to all individuals and organizations who contributed to these documents and are particularly
obliged to the member organizations and representatives of the National Implementation Committee for
Integrated Wastewater Management in Jordan and the NICE Office for their outstanding work on drafting the
core of these national regulations.

We hope that the information presented herein will be of value to stakeholders in the public and private
water sectors as well as members of the public with an interest in the water sector. The actions and outcomes
resulting from these national regulations will be crucial for ensuring the security of Jordan's water resources.

H.E. Dr. Jihad Saleh Al Mahamid

Secretary Geregal.of the
Minist;uﬁ%'lrrigaﬁon
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Number Titel

AS 1546.3 On-site domestic wastewater treatment units Part 3:
Secondary treatment systems; Australian Standard.

DWA-A 221 Principles for the use of small wastewater treatment
plants (December, 2019) | DWA - Arbeitsblatt
DWA-A 221 Grundsatze fiir die Verwendung von
Kleinklaranlagen

EN 12566-3 Small wastewater treatment systems up to 50 PE
- Part 3: packaged and/or site assembled domestic
wastewater treatment plants, European Standard.

ISO 16075-1 Guidelines for Treated Wastewater Use for Irrigation
Projects — Part 1: The Basis of a Reuse Project for
Irrigation. International Standard Organization.

ISO 21-1 Regional or national adoption of International
Standards and other International Deliverables —
Part 1: Adoption of International Standards;
International Standard Organization.

JS 893 Jordanian Standard for Water — Reclaimed Domestic
Wastewater.
NSF/ANSI 40 Residential Wastewater Treatment Systems; NSF

International Standard/ American National Standard for
Wastewater Technology.

JS 893 Jordanian Standard for Water — Reclaimed Domestic
Wastewater.
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