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Introduction1
The process of wastewater treatment has been developed with the purpose 

to remove contaminants from wastewater so that effluent can be returned to the 
water cycle in a safer manner. Because wastewater is collected and conveyed in 
large quantities to a treatment facility, high concentrations of wastewater accu-
mulate in one place (and are potentially insufficiently treated) and are discharged 
into the environment, causing point source pollution, infiltration, and surface run-
off. 

Therefore, wastewater treatment plants and connecting sewage infrastruc-
ture require an environmental and social impact assessment (hereafter referred 
to as EIA) to study what environmental (and societal) impacts a proposed treat-
ment plant has and to contemplate alternatives as much as mitigation measures. 

The potential impacts of a wastewater treatment plant are distinctively differ-
ent from the environmental impacts of other facilities, particularly insufficiently 
treated effluent discharged into the environment can cause point source pollution 
of the surrounding environment, and thus impact on stakeholders located down-
stream of a discharge point or water bodies. The most significant environmental 
impacts are related to wastewater collection and treatment, sludge treatment, 
storage, transfer, discharge, and reuse of both, liquid and sludge components. 
The aforementioned impacts include among others those related to liquid efflu-
ents, solid waste, air emissions and odors, hazardous chemicals as listed below:

• Insufficient nitrogen removal causing eutrophication of water bodies 
and an anaerobic environment due to oxygen depletion causing adverse 
impacts on flora and fauna; 

• Microbiological contamination of groundwater sources; 

• High levels of total dissolved solids (TDS) can result in salinization of 
the soil, causing long-term salinization of the soil, land degradation, and 
reduced growth of plants and crops, reducing agricultural output and 
efficiency. 

Therefore, it is proposed by this document to follow a dedicated routine in the 
EIA process for all wastewater infrastructural projects. While the Official Gazette 
on Environmental Classification and Licensing Regulation includes comprehen-
sive requirements on comprehensive EIA, the purpose of the EIA wastewater spe-
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cific guideline is to prevent wastewater related impact during the planning stage 
rather than to assess the consequences after the planning stage. 

Therefore, the EIA needs to cover all stages of a project. In terms of risks 
associated with wastewater treatment during the construction phase, it needs to 
be ensured that no discharge of untreated wastewater into the environment takes 
place; i.e. the concept needs to be provided that there is a swift transfer from the 
operation of the existing to that of the new WWTP. Of similar importance are the 
risks when replacing an old collection system. Also here, it must be ensured that 
there is no additional contamination risk. 

The subsequent chapter elaborates on the individual aspects and project 
boundaries, establishing a sound basis for the need of wastewater specific guide-
lines for EIAs for wastewater treatment plants. 
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Background	and	Justification2
One of the main objectives for the construction of wastewater treatment facil-

ities is to protect water resources from undesired microbiological contamination 
by wastewater. Throughout the planning stage many countries, including Jordan, 
have institutionalized the process of environmentally sound construction, oper-
ation, and dismantling of such facilities. Guidelines that specifically address the 
main environmental risks of such sites help avoiding these risks already during 
the planning process of a WWTP and the related collection network. Furthermore, 
in a karstic environment such as Jordan, covering the potential impacts on water 
resources in the environmental impact assessments for wastewater projects is 
crucial for the success of wastewater projects. If geoscientific aspects, in par-
ticular georisks, are not taken sufficiently into consideration such costly invest-
ments may fail to reach their objective.

The integration of geoscientific investigations in EIAs as proposed in this 
document will help reducing pollution risks and finding optimal solutions for the 
proposed wastewater schemes.

The International Association for Impact Assessment (IAIA) defines environ-
mental impact assessment as “the process of identifying, predicting, evaluating, 
and mitigating the biophysical, social, and other relevant effects of development 
proposals prior to major decisions being taken and commitments made”. 

To mitigate and minimize effects on the environment, an EIA aims to take the 
specific circumstances and impacts of an individual project into account, where 
the environment is explicitly defined as any aspect that is not of direct interest of 
the project.

WWTPs take a unique position within EIA, as these are often located in built-
up and sensitive areas: the vicinity of WWTPs to densely populated areas require 
an agreement with the affected population. EIA Guidelines for WWTPs address 
both, the planning of new WWTPs and the upgrading of existing WWTPs. The 
EIA must also include the wastewater collection system. According to the De-
partment of Statistics (2016), Jordan will experience a population growth of 3.5 
million people by 2050. The projected population growth and the therewith asso-
ciated expansion of the sewer network will result in multiple upgrades (such as 
Madaba or Al-Ramtha WWTPs) over the course of time of the existing facilities, 
underlining the relevance of such specific guidelines. 
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The major environmental issues of concern to be discussed during the 
operational stage are the safe collection, disposal of treated wastewater and 
excess sludge, discharge, or reuse of wastewater, that could contaminate 
groundwater and surface water resources, in addition to energy consumption 
and energy efficiency, often as an adaptation measure to climate change. The 
reuse aspect is not discussed in the EIA for a wastewater facility and should be 
based on another guidelines, in the case of Jordan, where the impact on water 
resources is the most relevant criteria, it should among others be based on 
groundwater vulnerability (MARGANE et al., 1995; MARGANE, 2003; MARGANE, 
2013, and  BORDA; Vulnerability Hotspots Mapping for Enhancing Sanitation 
Services Provision; hotspot sanitation map, 2022). Ground- and surface water 
resource protection zones (1,2 and 3) have been developed for Jordan and are 
implemented through the guideline of water resource protection (current version 
dated 2019). Foremost, groundwater vulnerability determines all locations where 
a negative impact on water resources could occur:

• The location of the collection system and related lifting stations;

• The location of a planned WWTP;

• The location of the effluent discharge point;

• The areas where reuse of treated wastewater and/or sludge can be 
allowed.

Extensive wastewater treatment operations like membrane filtering of miner-
als or tertiary treatments are rarely deployed in wastewater treatment plants in 
Jordan; therefore quality of effluent is often not adequate to allow for direct reuse 
or must be limited to certain crops. Similarly, sludge must be dried and requires 
special treatment before allowing reuse in agriculture as fertilizer. 

In the EIA for wastewater treatment plants all components of the facility must 
be considered: 

• Collection systems; gravity and pressurized pipes (when applicable)

• Lifting stations

• Headwork, screening, grit removal and odor systems 

• Overflow storage basins 

• Mechanical treatment

• Natural, non-mechanized treatment

• Biological treatment (aerobic and anaerobic treatment)

• Chemical treatment such as disinfection by chlorination 

• Disposal systems: sludge management and treated wastewater reuse systems.
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Related EIA guidelines are in place in many countries, in the Arab region e.g. in 
Lebanon (Margane & Abi Rizk, 2011).

2.1 Limitations of the EIA Guidelines 

In conjunction with the Official Gazette, the EIA specific wastewater guide-
lines do not cover certain subcategories of wastewater treatment, that may need 
more specific and detailed investigation in terms of the EIA itself and interna-
tional donor requirements. Therefore, these guidelines do not cover industrialized 
wastewater treatment and decentralized wastewater treatment; however, these 
types of wastewater treatment still need to follow EIA guidelines as set out in 
the Official Gazette. The latter is not covered due to the unclarity on monitoring, 
responsible entity and follow-up procedures. 

In accordance with Article 3 as stated in the Official Gazette, infrastructure 
projects including wastewater related projects located in Aqaba special econom-
ic zone are subject to the regional authority. Projects in this area are not subject 
to this guidelines document, as regional regulations / guidelines may be in place. 

The EIA guidelines do not distinguish between wastewater treatment plant 
sizes [flow or household connections] and do not impose different aspects for 
the EIA for a larger wastewater treatment facility. In the coming year this may 
change, as the Ministry of Environment is amending the Official Gazette and in-
tends to designate environmental classifications of wastewater treatment plants 
based on the treatment capacity and treatment technology. Decentralized waste-
water treatment projects are planned to be assigned with a risk class as well and 
will be subject to EIA procedures in the future. 

The topics of biogas and sludge treatment are addressed but are not in the 
focus of this document; these might need additional investigations as well.

2.2 Scope of EIA Guidelines 

The scope of the EIA wastewater specific guidelines is described as follows:

• The construction of wastewater treatment plants and its conveyance 
infrastructure with 5,000 population equivalent or more and irrespective 
of the treatment technologies foreseen;

• The upgrades and expansions of wastewater treatment plants and its 
conveyance infrastructure with 5,000 population equivalent or more and 
irrespective of the treatment technologies foreseen.
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Importance of the Integration of Climate 
Change Aspects into EIAs for Wastewater 
Facilities3

The EIA is an evaluation tool designed to generate a report that considers the poten-
tial positive and/or negative impacts that a project may have on the natural, social and 
economic environment. Due to the current global climate changes, the different aspects 
of climate change should be studied and addressed for any project. Accordingly, it is 
recommended to integrate climate change aspects into the EIA, covering the adaptation 
and/or mitigation measures to addressing the potential effects on climate change.

3.1	 Definition	of	Climate	Change
IPCC, a United Nation body for assessing the science related to climate change, 

defines climate change as “... any change in climate over time, whether due to natu-
ral variability or as a result of human activity.” The United Nations Framework Con-
vention on Climate Change (UNFCCC) defines it specifically in relation to human 
influence, as “a change of climate which is attributed directly or indirectly to human 
activity that alters the composition of the global atmosphere and which is in addi-
tion to natural climate variability observed over comparable time periods”.

3.2	 Benefits	of	integrating	Climate	Change	in	EIA
EIA is considered to be the legally-required tool for including environmental 

issues at an early stage of a WWTP project when alternatives are still open and 
opportunities exist. Including climate change in EIA studies helps to address 
numerous aspects such as: 

• Compliance with the international and national legislation and policies, 
e.g. regarding funding requirements;

• Support the ecosystem services used by the project;
• Project reputation improvement; 
• Improve a project’s resilience to climate change;
• Manage conflicts and potential synergies between climate change, 

biodiversity and other environmental issues.
EIA studies, effectively, assess key issues and highlight opportunities to 

achieve wider environmental objectives, considering the climate change aspects 
and disaster risk management. Integrating climate change into the EIA studies, 
will provide the opportunity to explore the possible linkages and conflicts between 
climate change mitigation and adaptation and therefore avoiding maladaptation 
or increased greenhouse gas emissions. 
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Importance of the Integration of Water 
Resources Protection Aspects into EIAs 
for Wastewater Facilities4

4.1 The Value of Water Resources in Jordan

With the objective to present a standard outline addressing elements that 
must be included in an EIA, the following risks and impacts are eliminated through 
a tailored EIA. The construction and operation of a wastewater treatment plant 
bears the following potential risks in Jordan: 

• Overall speaking the identified risks impact the exploitability of the already 
limited groundwater and surface water resources partially due to climate 
change that led to the seasonal absence of precipitation and increasing 
the temperature and the evaporation. 

• Because water resource availability is limited, wastewater spillage can 
have a tremendous effect on downstream surface and groundwater 
resources water. The aspect of vulnerability of water resources will be 
discussed in Section 4.2.

In this context, reference is made to the amendment guidelines of water 
resource protection (current version dated 2019), considering the  ground- and 
surface water resource protection zones (1,2 and 3) that have been developed for 
Jordan and are implemented through the aforementioned guidelines.

4.2 The Vulnerability of Water Resources due to Georisks potentially impacting 
WWTP Sites and the Wastewater Collection Network 

Georisks

Georisks are currently not sufficiently considered in all stages of a wastewater 
project. Georisks result from natural geological processes, that may be triggered 
by certain events. The magnitude and frequency of such hazards depends on 
geological and environmental conditions in the area where the wastewater facility 
is planned to be implemented. In Jordan, georisks can have severe impacts on the 
operability of a wastewater treatment plant, and it is thus crucial to include the 
assessment of georisks in EIA-specific guidelines as a requirement, in particular 
to avoid locating WWTPs or collections systems in unsuitable areas. 
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Georisks include tectonic movements, earthquakes, landslides, rockfalls, 
sinkholes, land subsidence, soil liquefaction (unstable soil) and flooding (Margane, 
Schuler and Abi Rizk, 2013). 

Tectonic movements and Seismic Events
Seismic events can be defined as faults that are likely to generate 

earthquakes, which in turn trigger different hazards like these described in the 
preceding paragraph. Faults that were active in the recent geological periods 
have a higher probability for future movements. Generally, the construction of 
wastewater facilities on or near major fault zones should therefore be avoided as 
earth movements in a tectonically active region like Jordan, in particular near the 
Jordan Valley, will most certainly have immense negative environmental impacts, 
not only on humans but especially on water resources, and require different 
safety standards. Not all identified fault zones (on geological maps) must, 
however, necessarily be still active but could indicate tectonic movements which 
happened millions of years ago. It is therefore important to identify the current 
regional tectonic stress field (Sharon, Sagy, Kurzon, Marco and Rosensaft, 2020).

Several large tectonic elements are crossing Jordan. Of particular importance 
is the Dead Sea Transform (DST) which is a horizontal movement (left-lateral 
shear displacement of 105 km). Over the past 16-20 million years the reported 
ground movement is ~5 mm/yr (the geodetic slip rate varies along the DST 
between 4.1 – 4.9 mm/yr). Vertical tectonic movements of several hundred 
meters are known from the escarpment area adjacent to the Jordan Valley. 
Tectonic movements must in particular be expected near the Jordan Valley but 
also near other main fault zones which are active and are linked as the main 
trigger for larger earthquakes. The main tectonic features are delineated in Annex 
II (Sharon, Sagy, Kurzon, Marco and Rosensaft, 2020).

The seismic potential of these fault lines is reported through historical 
earthquakes reflecting the most significant events that occurs within the past 35 
years; the Nuweiba earthquake in the Gulf of Aqaba (Mw = 7.3) or the Dead Sea 
event (Mw = 5.1) in 2004. 

Concerning seismic activity, the peak ground acceleration recorded in 
Jordan has been mapped and is included in Annex IV. The historic occurrence of 
earthquakes is shown in Annex III.

Lastly, the temporal reference for local planning of critical facilities is usually 
long, because the wastewater treatment infrastructure can have severe regional 
implications over large areas. Therefore, geological maps should be considered 
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for defining the time frame of faults capable of triggering different georisks 
(Sharon, Sagy, Kurzon, Marco and Rosensaft, 2020).

Concerning Landslides Rockfalls and Karstification Processes

The geology in Jordan is dominated by limestone units that underwent 
karstification processes to a varying level, depending on the local amount of 
rainfall and degree of fracturing (Annex I).  Karstification can result in increased 
infiltration and water movement along preferential flow paths and thus rapid 
transfer and spread of contamination. The level of karstification must therefore 
be considered in EIAs for wastewater facilities. Commonly this is done through 
groundwater vulnerability maps. 

With regards to soil cover, the effect of preferential flow parts due to the level 
of karstification clearly exceeds the potential protection from soil cover, and 
because of this, soil cover can be neglected in areas with karstification. With 
respect to the construction phase, depending on the distance from the ground 
to the water table, construction can affect groundwater resources in case of 
excavation in built-up areas. 

Rock collapse structures, such as dolines, should also generally be avoided 
as locations for major components of a wastewater facility. Dissolution and 
widening of the underground karst system might continue and lead to further 
collapses.  

Unsafe disposal of (non)-stabilized sludge

The Standard JS 1145 (2016) regulates the production, transportation, 
reuse and disposal of biosolids (sewage sludge; (NICE, 2020). Sewage sludge 
is classified as liquid waste and its composition depends on the composition 
of the influent and the treatment processes, sludge is generally nutrient rich, 
pathogenic and contains organic and inorganic compounds. Regulations on 
the management of sludge are in place, but uncertainties arise from a lack of 
planning and documentation and raise question on crucial aspects such daily 
produced sludge volume at each treatment site, storage practices (where, how, 
limits), transportation to landfills, conditions of landfills receiving sludge. Sewage 
sludge is currently not allowed to be used in agriculture or other processes, e.g., 
in cement production. The generation, safe storage, disposal and mitigation of 
adverse impacts of sewage sludge must be considered in any EIA for wastewater 
facilities.
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Discharge of non-domestic industrial effluent into the municipal network

Discharge of non-domestic industrial effluent into the municipal network 
causes a high risk of contamination. Current practices require pre-treatment 
by industrial operators up prior to discharge into the municipal network. The 
connections are made by WAJ and water utilities and with a penalty system if 
wastewater is discharged into the municipal network without pre-treatment. 
Often enough, the penalty incurred for non-treated, non-domestic discharge into 
the municipal network is less than the pre-treatment itself. No monitoring system 
on quality nor a record on which industries have a sewage connection for the 
municipal network, causing a risk of high concentrations into the environment 
is in place. In addition, there is also no record on small industries that do not 
have such a connection and whether or not, they comply with the pre-treatment 
requirement. These include olive oil processing (high concentrations of BOD, 
phenols), the dairy industry and slaughterhouses (high concentrations of BOD and 
fats), hence these facilities shouldn’t be connected to the municipal networks. 
Whereas through the illegal discharge into the municipal network, wastewater 
treatment plants experience seasonal BOD overload triggering insufficient 
effluent quality as a result thereof. 

A particular risk is the increased wear and tear of the material on the mains 
in this case. 

Reuse agreements and entrusting responsibility to farmers

In order to develop and increase wastewater reuse as means to replace 
ground- and surface water resources with non-conventional water resources, 
reuse agreements have been encouraged by WAJ. Through this agreement the 
responsibility for spillages is transferred to farmers and WAJ is no longer liable 
for contaminations. Because of these arrangements, it becomes unclear where 
and what quantity of TWW is spilled causing a risk due to the lack of monitoring 
on reuse infrastructure (pipelines and pumps) and the lack of quality control by 
MoEnv. 

This is to bear in mind, that the effluent of many WWTPs exceeds the limiting 
values for discharge into wadis, waterbodies and the environment in general, 
as WAJ through the reuse agreements by law has to abide by lower effluent 
standards (JS 893-2021 for the reuse of industrial crops and fruit trees). 

Additionally, leaking wastewater and open, stagnant water is a breeding point 
for mosquitos increasing the risk of vector borne disease transmission. 
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Socio-economic: livelihood and food security

Because treated wastewater has high levels of TDS/mineral concentration, soil 
is subject to long-term land degradation, which not only leads to a deterioration 
in land value itself, but also causes a risk for food security due to salinized soils 
and unfavorable growth conditions as a result thereof. That being the case, 
expenditure for imports of crops otherwise affordably produced in Jordan will 
rise and increase the purchase price of such products.  

Many WWTPs in Jordan lack tertiary treatment or, if existent, the respective 
processes are not operating well, thereby increasing high levels of microbiological 
contamination. While under good practice and adherences to reuse regulations 
this may not be an issue of health concern, often monitoring and control measures 
are weak, posing a risk to agricultural workers and consumers at the end of the 
crop production chain. It is also worth mentioning, that effluent without sufficient 
disinfection is discharged in large quantities into the environment, posing a risk of 
microbiological pollution to surrounding water bodies and groundwater. 

Further, the Jordanian government is investing and growing the tourism 
sector. For this cause, the Jordanian government invests in the identification of 
sites of interest for the tourism sector, including excavation of archaeological 
sites or hiking trails. If a WWTP is planned within the vicinity of such an area, the 
loss of value must be taken into account. 

Decentralized units, cesspits, septic tanks and hauling by tankers

According to NICE (2020) there are at least 85 decentralized wastewater 
treatment units in Jordan, ranging from residential units to units deployed in 
hotels, universities, and small industries. However, it is necessary to regularly 
update the database that lists all existing decentralized units. In addition, 
approximately 15% of Jordan’s population is not considered in infrastructural 
prioritization schemes, which means that wastewater in small residential areas 
is often collected and stored in cesspits that are clogged and leaking, leading to 
infiltration and overflow. 
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4.3 The Costs of Wastewater Infrastructure 

Because wastewater infrastructure is one of the most expensive 
infrastructures, minimizing the loss of direct costs (assets) caused by georisks 
is one form of protecting investments, thereby keeping high repair costs for 
infrastructure to a minimum. Being already reliant on foreign aid and loans to 
compensate annual budget deficits, means that keeping costs of unexpected 
expenditure low is imperative to avoid unnecessary budget deficits. 

On top of that are indirect costs: costs that refer to forgone production 
(such as unbilled treated wastewater), income and costs of emergency relief 
(for WWTPs this could be emergency repairs). This is relevant for WWTPs that 
produce large quantities of treated wastewater used for irrigation such as As-
Samra WWTP, where treated wastewater is used for irrigation in the Jordan Valley 
and for projects that plan to utilize treated effluent for any economically beneficial 
purpose. Another example is the treated wastewater produced at Aqaba WWTP 
and that is used for landscaping, irrigation, and industrial purposes. 

Forgone production and income can also be a result of damaged conveyance 
pipes. A related loss is dependent on the repair times which is determined by the 
length and diameter of the pipes and the type of damage. For example, the average 
estimated restoration time for conveyance pipes with a diameter larger than 
600mm and smaller than 600mm is 29.4 and 102.2 days respectively (SDC, 2011).
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EIA in the Legal Context 5
5.1 International Guidelines for EIAs in Wastewater Projects 

As mentioned earlier, the International Association for Impact Assessment 
(IAIA) defines environmental impact assessment as “the process of identifying, 
predicting, evaluating and mitigating the biophysical, social, and other relevant 
effects of development proposals prior to major decisions being taken and 
commitments made”. 

In the US EIA was introduced in 1969 by law through the National Environmental 
Policy Act (NEPA). In Australia the State Pollution Control Commission of New 
South Wales issued EIA guidelines in 1974. Most European countries introduced 
laws and guidelines for EIA in the 1990s. 

The United Nations Environmental Programme (UNEP) has prepared 
extensive guidance documents and reference manuals for environmental 
impact assessments. Most environmental laws of developed countries do not 
differentiate between different categories of projects although in practice some 
type of specific EIA methods are available.

Basis for decisions of the World Bank for granting loans are the provisions of 
the operational manual OP 4.01 (internet source only). For category A projects 
(significant adverse environmental impacts are likely) the World Bank follows a 
similar structure as proposed in this guidelines document. 

The initial stage of EIAs, distinguishes between the screening and scoping 
processes. Screening is the process of deciding whether a policy, plan, program 
or project should be subject to a form of environmental assessment (SEA or EIA), 
i.e., whether it is likely to have significant effects on the environment. Scoping 
is the process of determining the parameters, boundaries and key issues to 
be address by an environmental assessment (ICON, 2004), covering the most 
appropriate climate change projections. Scoping focuses on the key impacts 
identified.

The European Union Directive on Environmental Assessment of Projects 
(1985, amended 1997): this Directive requires that certain projects (including 
large WWTPs) are submitted to an EIA process (DHV Consultants, 2012). Strategic 
environmental assessment (SEA) is a form of EIA, that essentially intendeds to 
identify and assess the likely significant effects of a policy, plan or program on 
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the environment, the results of which are then considered in the decision-making 
process before detailed planning is done. 

With reference to this established EIA guidelines, it is worth mentioning that 
international donor agencies often have their own EIA guidelines in place, that 
may or may not be more stringent compared to the Jordanian EIA guidelines. In 
the event that an international donor insists on their own EIA procedure, either 
two EIA will be conducted parallelly or one EIA with joint elements of both the 
funding agency and the Jordanian government will be established.

5.2  Legal Framework for EIA Practices in Jordan 

In Jordan, the Environmental Protection Law No. 6 for the year 2017, reinforced 
by a set of bylaws, regulations, and instructions for protecting and conserving the 
different elements of the environment, is the legal reference for the protection of the 
environment by any potential impacts induced by national and international projects.

Moreover, the Ministry of Environment (MoEnv) is the responsible governmental 
agency responsible for requesting the “EIA” studies, determining the level of 
EIA needed for any project based on the environmental classifications, defining 
its type, supervising its review, approving or rejecting such studies according 
Regulation No. 69 for the year 2020 for “Project’s Environmental Classification & 
Licensing System”(Official Gazette, 2020). 

Article Nos. 4 and 5 tackle the subject of “ESIA” and the project’s licensing. 
Furthermore, regulation No.69 for the year 2020 for “Project’s Environmental 
Classification & Licensing System”, describes in detail the project’s classification 
according to the project’s impacts on the environment and the “ESIA” preparation 
as a tool needed for projects’ licensing. Figure-1 presents a summary of the 
“ESIA” process in Jordan. 

The following are the main project categories as described in the article No. 4 
of  the Regulation No. 69 for the year 2020:

1. Category 1 (High Risk): the activities that cause potential severe adverse 
effects on the environment elements and their environmental services 
or complicated effects, or otherwise could pose severe threats to the 
environment and human health or require special precautionary measures 
based on the project site, used or produced substances and wastes generated 
therefrom, and require a comprehensive environmental impact assessment.

2. Category 2 (Medium Risk): the activities that cause potential medium 
effects on the environment elements and their environmental services 
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or on human health and require special precautionary measures and 
preliminary environmental impact assessment.

3. Category 3 (Limited Risk): the activities that cause potential limited 
effects on the environment elements and their environmental services or 
their performance site and require the obtainment of the environmental 
consent.

4. Category 4 (Low Risk): the activities that cause low effects on the 
environment elements and do not need to be reviewed by the Ministry and 
require a compliance with the environmental conditions only.

Appendix 1 of regulation 69 / year 2020 provides detailed information about 
the project activities that lay under each category. 

The “ESIA” applies to all public, private, national, and international projects 
that will be implemented in Jordan which may affect the environment. Based on 
regulation No. 69 for the year 2020, wastewater projects are considered of “High 
potential environmental impacts” and require a comprehensive “ESIA”. This can 
be related to the following facts: 

• The limited available water resources for different usages 

•  The medium to high vulnerability (against pollution) of the available water 
resources due to the karstic heterogeneity 

•  Water resources protection zones

5.3 Overview on EIA Procedures 

Three main phases are required to be covered under the EIA studies, 
Screening, Scoping and EIA phases. This section provides detailed information 
about each phase, in order to be considered in the comprehensive EIA studies 
including descriptive information about the related processes: 

Screening Phase

• Only accredited consultancy firms approved by MoEnv and MoPWH can 
conduct ESIA studies

• Based on regulation No. 69 for the year 2020, (MoEnv) decides if a project 
needs a comprehensive ESIA, an initial ESIA, or no ESIA. 

• If an initial “ESIA” reveals that the project has a potentially significant 
impact on the environment, a comprehensive ESIA needs to be conducted. 

• During the screening phase, the accredited consultancy firm will prepare a 
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project description document, including project general information such 
as, project area, location, site selection, landownership, identifying land 
acquisition requirements (if any), project purpose, design capacity, served 
population, design horizon…etc, to be sent to MoEnv, in order to identify 
the level of EIA needed for project. 

• MoEnv Environmental Approval Committee reviews project description 
document and decides about the level of ESIA needed for the project. 
In this context, it is worth mentioning that according to MoEnv records, 
all previous centralized WWTPs projects required comprehensive ESIA. 
Moreover, MoEnv provides directions about the requirements of integrating 
climate change aspects into the EIA studies, including recommendations 
about the GHG assessment. 

• As mentioned earlier, Ministry of Environment is considering amending 
the Official Gazette and intends to designate environmental classifications 
of wastewater treatment plants based on the treatment capacity and 
treatment technology. Decentralized wastewater treatment projects are 
planned to be assigned with a risk class as well and will be subject to EIA 
procedures in the future. 

• Additionally, MoEnv  is considering developing a specific guideline on 
integrating climate change aspects into EIA studies.

Screening Process:

The project proponent submits the required information on the project 
including Project description to the “MoEnv”. The Environmental Approval 
Committee of the “MoEnv” screens the project against the categories set out in 
regulation No. 69 for the year 2020. 

This Committee determines if the project is classified as: 

• Category 1 project [with high potential risks], for which a comprehensive 
EIA needs to be carried out. 

• Category 2 project [with moderate potential risks], for which an initial EIA 
is required. If the preliminary environmental impact assessment reveals 
that the project has a potentially significant impact on the environment, 
“MoEnv” shall request the proponent to conduct a comprehensive EIA. 

• Category 3 projects [with limited potential risks], for which no environmental 
analysis is required. If this is the case, the Ministry shall inform the proponent 
that the project does not require an EIA and that the project is considered 
approved based on fulfilling the required environmental requirements. 
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• Category 4 project [with low potential risks], where the project does not 
require an EIA, and that the project is considered approved if the proponent 
shall be committed to the defined environmental conditions. 

As mentioned earlier, and based on regulation No. 69 for the year 2020, 
wastewater treatment plants projects are considered of “High potential 
environmental impacts” and require a comprehensive “ESIA”. Furthermore, 
Appendix 3 of the aforementioned regulation No. 69 of 2020, requires including 
project’s impact on the climate and project vulnerability (sensitivity) to climate 
change into the project description and details for any comprehensive EIA study.

Scoping Phase

• A comprehensive ESIA starts with a scoping phase. The party proposing 
the project (proponent) prepares a draft ToR for the EIA study and submits 
to the Ministry of Environment. 

• “MoEnv” organizes stakeholder consultation based on the draft ToR. Then, 
the proponent submits an updated ToR to the Ministry for approval, where the 
assigned Environmental Impact Assessment Committee reviews this ToR. 

Scoping Process 

The proponent submits a preliminary (ToR), after consultations with “MoEnv”. 
Scoping is mandatory in Jordan and a scoping meeting/session will be held under 
the supervision of the “MoEnv” by the proponent and any concerned individual or 
representative of a public or private party that may be potentially affected by the 
project to inform the stakeholders about the project, provide project description 
and identify the significant impacts on the environment covering potential climate 
change impact and GHG assessment. The content of the scoping session report 
can be found in Annex VII in accordance with appendix IV of the Official Gazette. 
The supplementary environmental scoping matrix is enclosed in Annex VIII.

The final ToR for the “EIA” will be prepared including a summary of the 
discussion of the meeting with the affected parties’ discussions, the parties 
which attended, and the significant impacts identified. Based on the outcomes 
of the scoping session, the preliminary ToR along with the scoping statement 
report, that identified impacts in need to be addressed in the EIA, determine the 
EIA’s framework, for which the EIA guidelines serve as an input on the EIA study. 
The ministry’s Environmental Impact Assessment Committee then reviews and 
approves the ToR. 
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EIA Phase
• Following the scoping phase, the assessment is carried out. It must 

be undertaken by a recognized Advisory Body (approved accredited 
consultancy). 

• The ESIA document is submitted to the “MoEnv”, to be reviewed by the 
Environmental Impact Assessment Committee. The said Committee 
submits its findings to the “MoEnv” to take a decision. 

• The follow-up takes place on basis of the Environmental Mitigation and 
Monitoring Plans, and the approval conditions. 

• As of 2020, environmental permits must be renewed periodically every five 
years 

• Based on MoEnv requirements, all reports and correspondences to the 
MoEnv shall be in Arabic language.

This section provides detailed information about the main processes that 
should be carried out during the EIA phase:

Assessment Process 
If the “ToR” is approved, the proponent shall undertake the assessment and 

prepare the draft of the EIA document. EIA studies should be prepared before the 
project is initiated and sent to the MoEnv for review and approval. EIA studies 
can only be prepared by approved accredited consultant firms as listed by the 
Ministry of Environment regardless of the project donor being national or foreign.

Review Process & Review Expertise 
1. The review of the “ESIA” document is carried out by the EIA Committee, which 

is also involved in the review of the “TOR”. It will submit its recommendations 
to the “MoEnv” to make the required decision. 

2. The EIA Committee may ask the proponent for additional information if it 
finds that the “ESIA” document does not fulfill the requirements. 

3. The EIA Committee is headed by the Secretary-General of the Ministry of 
Environment 

4. The EIA Committee includes representatives of various ministries: 
• Ministry of Local Administration 
• Ministry of Water and Irrigation 
• Ministry of Health 
• Ministry of Agriculture 
• Ministry of Industry and Trade 
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• Ministry of Energy and Mineral Resources 
• Ministry of Tourism and Antiquities 
• Royal Society for the Conservation of Nature (RSCN) 
• Any other concerned entity specified by the Minister 

Integration of EIA into Decision-Making
If the draft “EIA” document fulfills all of the requirements, the Committee 

submits its recommendations to the Secretary, where the final decision may be: 
• Approving the draft and considering it the final EIA Document. This 

constitutes the environmental approval of the project, and it is valid for 
one year from the date it is issued. 

• Conditional approval, by providing additional alternatives or additional 
clarifications. 

• Denial of environmental approval of the project if it is shown that its 
implementation would cause a significant impact on the environment and 
that the plan for reducing adverse impacts is inadequate. 

Compliance Monitoring 
Both the “EIA” regulation and the Environmental Protection Law state that 

“MoEnv” shall monitor the compliance with the conditions and requirements 
stipulated in the Environmental Approval. The Ministry has inspection powers to 
this effect. 

Institutional Setting

• Central EIA authority: Ministry of the Environment 
• Other key (governmental) parties 

As mentioned earlier, MoEnv forms EIA Committee with specific tasks in the 
EIA procedure, chaired by the Secretary-General, membership of the Committee 
is presented in section “Review Process & Review Expertise”.

Figure 1 below presents the main project categories as described in article 
No. 4 of MoEnv Regulation No. 69 for the year 2020, associated with MoEnv 
processes and steps for conducting EIAs in Jordan.

Notes:

• The terminologies  of EIA and ESIA can be used interchangeably, as the 
social impact is considered in all EIA studies as per MoEnv requirements.

• MoEnv uses Terms of Reference (ToR) terminology instead of scoping 
statement terminology that is being used by different funding agencies.
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5.4  Current Practices of EIA in Wastewater-related Projects in Jordan 

In accordance with the Official Gazette, regulation No. 69 (2020) on 
environmental classification and licensing regulation, the activity ‘Sewage 
projects that include wastewater treatment plant’ (annex I; point 19 of the official 
Gazette) is assigned to Category 1, encompassing activities with high potentials 
risks for which a comprehensive EIA needs to be conducted. 

At this point it is worth mentioning, that the Official Gazette does not explicitly 
delineates the procedures on decentralized wastewater treatment plants or 
does assign a risk category for such projects. Annex V of the Official Gazette 
(2020) provides guidelines on the minimum distances of various projects to 
populations and sensitive facilities, pollution facilities and from the main road. 
The development activity site selection conditions do not provide any information 
on wastewater-related projects; an aspect to be covered in the EIA guidelines for 
wastewater projects.

As of 2020, all infrastructural projects are required to renew their environmental 
permits periodically and every five years and following their risk class specific 
requirements. By default, all wastewater related projects are assigned a risk class 
requiring for a comprehensive risk assessment. 

5.5  Alignment of National Guidelines with governing Regulations of Foreign 
Donors 

In Jordan, many infrastructural projects are financed by international donors 
such as AFD, the European Investment Bank, USAID, KFW Bank, IFC or World 
Bank. A requisite to fund and implement projects in Jordan or any other foreign 
country are the donors own EIA procedures, which to a larger degree overlap with 
the Jordanian EIA guidelines for wastewater projects but to a smaller degree 
differ from national guidelines. As a general rule, international EIA procedures are 
more stringent, leading to gaps with the Jordanian EIA.  

For example, the World Bank requires borrowers/ clients to apply the relevant 
levels or measures of the EHS Guidelines. When host country regulations differ 
from the levels and measures presented in the EHS Guidelines, projects will 
be required to achieve whichever is more stringent.  In addition to its general 
EHS guidelines, the World Bank has launched industrial sector guidelines, 
environmental health and safety guidelines for water and sanitation. 

Compared to this Jordanian EIA guidelines on wastewater infrastructure, 
impacts from and risks causes by geohazards have not been taken into 
consideration. This is most likely be attributed to the fact, that international 
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guidelines cannot consider the regional-specific attributes (social-economic 
structures, environment, topography, etc.) that may be relevant for EIAs.

For reasons of time-efficiency and financial redundant expenses, it is 
unadvisable to conduct two separate EIAs. Therefore, prior to the scooping 
session and before starting the EIA, the international donor and the accredited 
consulting body in Jordan are advised to exchange and study on the other party’s 
EIA procedures. Mutual understanding should serve to initiate a dialogue on:

• Which EIA is more stringent

• What are the overlaps 

• Most important, what are the gaps in both EIAs

• Based on the gaps, what aspects should be integrated in the EIA eventually 
used for the assessment.
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Figure 1: Location map for the 19 potential sites for brackish water desalination

As mentioned in the introduction, the aspects covered in an EIA on wastewater 
projects are mainly concerned with the risks leading to adverse effects of water 
resources, with wastewater being identified as a major potential source of 
contamination. In case of reuse of treated wastewater for agriculture (and other 
sectors) it must be considered where this is allowed in respect to ground- and 
surface water resources. 

During the planning stage of a project, a review on the best available techniques 
(BATs) to meet standards and effluent objectives is vital and can support the 
integration of the most feasible option in terms of impacts, investments, 
operational and maintenance costs, and long-term insurance of output quality. 

The EIA generally distinguishes between two approaches; external factors 
comprising the operation and construction of a wastewater treatment facility to 
an extend of causing adverse environmental impacts and the contamination risks 
resulting from the different components of the wastewater treatment facility. With 
that in mind, external factors such as geohazards and contamination risks must be 
scrutinized individually for each component of the wastewater treatment facility. 

Each aspect that was identified furnishing to the EIA guidelines will be 
discussed in the following sub sections.

6.1 Legislative and Institutional Frameworks 

The EIA must include all applicable laws and regulations relevant to the 
wastewater treatment operation and process. Additionally, all relevant parameters 
and monitoring schemes must be presented. In terms of responsibilities, all 
relevant sectors should be listed, delineating who is responsible for what aspect 
during the process of planning, constructing, and operating a wastewater 
treatment facility. Paramount is the follow-up on monitoring schemes for major 
environmental issues that need to be monitored during the construction and 
operation phase through Environmental and Social Management Plans (ESMPs).

Annex IX includes list of relevant environmental laws, regulations, instructions 
and applicable technical standards. Considering that this list includes the most 
recent amendments of these laws, regulations, instructions, and technical 
standards, at the time of preparing these guidelines. EIA experts shall review and 
use the most recent amendments when conducting of EIA studies.

Aspects to be covered in EIAs 
for Wastewater Projects6
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6.2 Description of the Project 

Foremost, the project description delineates the project boundaries. The 
EIA defines and describes the boundaries. These should be larger than all the 
components of the wastewater treatment facility combined and generally address 
the boundary of potential impact. Once the project boundaries have been defined, 
the zone of study (ZOS) and the zone of impact (ZOI) can be geographically refined. 
For the ZOS, a 5-km radial zone from the project boundary generally encompasses 
the study area. Based on the nature and magnitude of significant impacts, the 
spatial area of the ZOI is defined and may extend beyond the ZOS depending on 
the size and nature of the project and site-specific conditions. With this, a water 
intake point located outside of the ZOS but still within the impact range of the 
sewage discharge from the project and hence, should be considered as ZOI. 

A condition to implement a WWTP project is the balance of water consumption 
and wastewater treatment justifying the needs of existing water consumers to 
treat generated wastewater, the growth potential of a site, the options of using 
TWW, and rainfall data (stormwater) (DHS Consultants, 2012). In other words, 
the locations, the proposed time schedule for construction and all components 
of the wastewater facility should be documented and described in detail in this 
chapter, addressing all aspects relevant for the EIA. An example how the project 
description looks like is given in Table 1. An example how the description of 
individual components can look like is given in Table 2. 

Table 1: Overview on the project description details 

Content Description 

Project details · Project title
· Name and contact details of the project proponent
· Name and contact details of EIA Team
· Location of project (coordinates)
· Relevant map of project location and accessibility

Project  
information 

· Project location
· General site plan including ZOS (5-km radius) and ZOI
· Project boundary and layout (with coordinates)
· Description of location in relation to identifiable landmarks (i.e., city centers, main 

roads, towns etc.)
· Project type, size capacity and design horizon
· Site selection and reasons of this selection
· Current and projected flows and Population
· Project planned phases and related capacity
· Estimated construction cost 
· Funding availability and source (funding Agency)
· identification of the project’s alternatives.
·  Identification of stakeholders.
· Activities associated with the project implementation period (detailed information 

of processes or activities of the project), energy & infrastructure requirement.
· Where treated wastewater will be discharged or reused?
· Project’s impact on the climate and project vulnerability (sensitivity) to climate change. 
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Content Description 

System’s 
components 

Descriptions of the project components together with the complete layout plan 
should be given as follows: 
· Headwork and rock trap
· Solid screening section (Fine and course screen) 
· Pumping station 
· Grit, oil and grease chamber 
· Primary treatment 
· Secondary treatment 
· (Tertiary treatment) 
· Sludge thickener area 
· Sludge dewatering area  such as filter press
· Sludge storage area 
· Blower house 
· Odor control system 
· Biogas facility (If any) 
· Control/SCADA room 
· Natural, non-mechanized treatment such as wetlands (if any)

Process 
Technology 

· Detailed explanation on the concept of selected treatment for WWTPs 
· Process flow description from primary treatment to tertiary treatment (if any) and 

pollution control 
· Process flow diagram and mass balance

Detailed 
design for 
pollution 
control 
system

Detailed design of the pollution control system should be included in the report as 
follows: 
· sewage/air emission information
· Process flow chart including the pollution generation points and mass balance
· Flowrate and quality of sewage /air emission for each source
· Discussion of the significant sewage/air emission parameters (maximum and 

average concentration)
· Description of the technologies proposed
· Discussion and statement that the pollution control systems are the “Best 

Available Technologies” or “Best Available Technologies not entailing excessive 
cost” or “state of the art technologies”

· Working engineering drawings, performance monitoring procedure and 
instruments

Mass balance 
equation

· Overall sewage and sludge flow
· Quantification of total inflow and outflow of the process (sewage stream) 
· Difference between inputs and outputs (waste streams)

Project 
activities 

· Method statement for major project activities during pre- construction, 
construction, and operation stages

· Manpower requirements
· Workers quarter’s location 

Infrastructure, 
utilities and 
facilities 
requirement

Details of the estimated demand for:
· Water supply
· Electricity
· Sewerage
· Telecommunications
· Transport system
· Waste management

Project 
implementation 
schedule 

· Estimated timeline for phases implementation from planning to construction and 
operational phases
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Table 2: Potential environmental risks that result from the different parts of the wastewater systems

System’s 
component(s)

Potential risk during the operation stage 

Pressurized 
and gravity 
sewer lines, 
trunk lines

Gravity sewers convey the collected wastewater from households to the main 
sewer trunk line and from there, the wastewater flows either by gravity or is pumped 
through pressurized pipelines to the intake of the wastewater treatment plant. 
Pressurized sewers are watertight in design and the absence of manholes 
eliminate extraneous flows into the system. Thus, alternative sewer systems 
may be preferred in areas that have high groundwater table that could seep into 
the sewer, increasing the amount of wastewater to be treated. They also protect 
groundwater sources by keeping wastewater in the sewer.
Environmental impacts:
· Cracked pipes cause spillage of concentrated wastewater, especially old pipes, 

concrete pipes, ductile iron and metal pipes are prone to cracking 
· Freezing of the soil and ground can cause cracking 
· Spiled sewage can affect the surrounding or downstream vegetation, aquatic 

environment or marine environment 
· Spilled sewage can cause microbiological contamination and the therewith 

associated health hazards 
· Improper maintenance or design (gradient, flow velocity) may result in clogging, 

sediment accumulation causing shear stress or clogging of the pipes, hindering 
flows 

· Improper construction work such as connections between pipelines and 
manholes may cause spillage of wastewater, thus contamination of the 
environment

· Mixing heavy rain with wastewater or infiltration of ground-, storm- and surface 
water will increase the amount of flow then may lead to cracking

Manholes A manhole or an inspection chamber to provide access to the utilities like a sewer 
system or a drainage system. Manholes enable extraneous flows intrusion into the 
system or out of the system.
Environmental impacts:
· Manholes of conventional gravity sewers may be a source of inflow and 

infiltration, increasing the pollution load, overloading sewer pipes or introducing 
substances that can damage the sewer lines; all which can result in spillage 
and contamination of the environment

· As mentioned above, Improper construction of connection points pipelines 
and manholes may cause spillage of wastewater, thus contamination of the 
environment

Tankers Tankers are used to collect wastewater from a holding tank and transporting the 
collected sewage to the next wastewater treatment facility, where wastewater is 
received at the tanker receiving station.
Environmental impacts and OH&S:
· Sucking sewage from holding tanks or handling sewage to a treatment plant 

can result in spillage
· Workers handling sewage may not be equipped with protection equipment, 

causing exposure to untreated sewage and potential exposure to microbes, 
in addition to possible exposure to H2S gas which has direct effect on the 
workers health  

· Long transporting distances increase the risk of illegal discharge into the 
environment and point source pollution 

· Expected shock load due to the wastewater flows quality, that is collected from 
the holding tanks
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System’s 
component(s)

Potential risk during the operation stage 

Lifting 
stations

Lifting stations consist of pumps that convey wastewater from a lower point to a 
higher elevation.
Environmental impacts:
· In the event of vandalism, pump failure or power cuts, the wastewater will 

accumulate in the lift station wet well and backup into the sewage system 
which can result in 
• Backup of sewage in homes 
• Overflow from the lift station to the surrounding environment leads to 

unpleasant odors 
• Noise and vibration

· Lift stations are prone to clogging from fats, oils, and grease (zibar, 
slaughterhouses) and need more regular cleaning and maintenance  

· The rehabilitation of a lift station is associated with high costs 

Equalization/
emergency 
ponds  

Equalization ponds act as an absorber for shock loads (e.g., unexpected peak 
flows or stormwater through heavy rain events) by temporary holding surplus 
inflow until these amounts can be feed into the wastewater treatment plant.
Environmental impacts:
· If equalization ponds are not designed adequately, stormwater mixed with 

effluent may spill and affect the surrounding environment adversely 
· Overflowing large volumes of stormwater can trigger geohazards such as 

landslides, floods or rockfalls, and, in addition cause further damage of other 
infrastructures

· Odors that impact the communities living close to WWTPs
· Environment for insects to gather

Chemical 
dosing 
systems 

Chemicals are used for various purposes, such as coagulants, pH neutralization 
(correction of alkalinity or corrosivity), pre-treatment, disinfection or to enhance 
filtration.
Environmental impact and OH&S:
· Incorrect chemical storage may lead to chemical spills, which if not contained, 

could result in soil contamination, and affect the health and safety of the 
operating staff 

· Incorrect isolation of chemicals, in storage and operation, may result in toxic 
fumes and severe corrosion 

· Incorrect isolation of chemicals, in storage and operation, may result in 
explosions if not correctly protected from fire 

· Incorrect design of gaseous chemicals, such as chlorine gas, could lead to 
toxic emissions 

· Incorrect personal protective equipment (PPE) used for combating chemical 
leaks or hazardous emissions could lead to death or harm to operators 

· Leaks in the chemical storage vessels, if not contained, may result in soil 
contamination and health and safety concerns 

· Incorrect use of chemicals, due to lack of training and/or proper labeling could 
result in damage to treatment components such a filters or membranes or may 
inhibit microorganisms to an extend that the treatment plant has to undergo a 
new initiation phase 

· Insufficient or incorrect chemical dosage in the treatment process may result 
in delivery of water to the public which is not meeting the standards 
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System’s 
component(s)

Potential risk during the operation stage 

Aerators and 
mixers 

Aerators and mixers add oxygen into the wastewater to allow aerobic 
biodegradation of organic materials n wastewater. 
Environmental impact and OH&S:
· Insufficient aeration and mixing leads to insufficient degradation of organic 

compounds, which means the effluent will be high in BOD content that can 
result in eutrophication of aquatic systems

· Mechanical aerators increase volatilization of pollutants than can affect 
employees or communities living close to a wastewater treatment facility to an 
unknown radius X depending on wind velocity and direction. 

· Aerosol formation and distribution can affect employees or communities living 
close to a wastewater treatment facility to an unknown radius X depending on 
wind velocity and direction.

· Aerators and mixers operation cost is associated with high electricity costs

Biological 
treatment 

Biological treatment is conducted as the secondary treatment process and 
removes (among other pollutants) approximately 85% of dissolved organic matter 
that cannot be removed through primary treatment. 
Environmental impacts:
· The Presence of chlorine can negatively affect the biological treatment by 

killing the necessary organisms for degradation of organic compounds, 
causing higher than mandated BOD content that can result in eutrophication  

· Atmospheric pollution through the emission of pollutants, i.e., carbon dioxides 
(CO2), nitrogen dioxide (NO2), nitrous oxide N2O and methane gas (CH4) 
which result from the biological treatment, 

Clarifiers and 
filter systems 

Clarifiers are settling tanks built with mechanical means for the removal of solids 
deposited by sedimentation. Clarifiers generally employ chemicals to augment the 
removal of certain contaminants and suspended matter through chemical reaction 
and/or coagulation. Settleable matter, discharged from the bottom of the tank, is 
known as sludge while the particles that float to the surface of the liquid are called 
scum. Clarified water, is feed to the subsequent treatment processes. 
OH&S and Environmental Impact: 
· The chemistry of the clarification process is critical and may lead to upsets in 

the process and subsequent failure 
· Chemical handling and pumping are inherent to all clarification processes and 

could be an occupational health and safety concern 
· The waste sludge produced in the clarification process may contain minerals 

and suspended material which result in liquid waste. If not treated and 
disposed of correctly, this could result in environmental contamination 

Filter medium Media filters are used to remove pollutants and are commonly used in filters, 
such as trickling filters or sand filters. These can be activated coal, sand, gravel, 
etc.
Environmental Impact: 
· The media used in the filters can be a source for solid wastes when replaced 

or cleaned during the implemented maintenance program 
· Improperly designed filter vessels, in the case of pressure filters, may result in 

rupture of the vessels, resulting in both an environmental as well as health & 
safety risk 

· Failure to treat the backwash from the media filters could lead to 
contamination of the treated wastewater 
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System’s 
component(s)

Potential risk during the operation stage 

Sludge 
treatment  

Sludge treatment is a process to reduce the sludge volume by means of 
evaporation, drying or drainage and stabilize sludge form further degradation and 
release of constituents. 
Environmental risk and OH&S:
· Fecal sludge is hazardous and if sludge must be moved manually due to 

dysfunction of automatic movers, workers are exposed to pathogenic contents 
of sludge

· Nuisance of surrounding neighborhoods such as flies and odors 
· If sludge is transported off-site to landfills, tankers are at risk of road 

accidents, thereby releasing extreme pollutant loads into the environment 
that can cause imbalances in the ecosystems or cause health risks for people 
residing in settlements.

· Improper design of sludge handling facilities can cause contamination to the 
surrounding environment and groundwater.

Natural 
treatment 
ponds 

Natural treatment ponds require large areas of flat land due to their long retention 
times
Environmental- and socio-economic impacts
· Mosquito breeding and vector-borne disease spread
· Removal of vegetation and interference in ecosystems for land clearance 
· Reduction of land value of surrounding lands 

Digesters and 
Biogas

Anaerobic digestion is a process through which bacteria break down organic 
matter in the absence of oxygen. Anaerobic digestion for biogas production takes 
place in a sealed vessel called a reactor, which is designed and constructed in 
various shapes and sizes specific to the site and specific conditions. Having 
digesters in WWTPs will  increase dewaterability, produce Class A biosolids for 
direct land application, increase biogas production and reduce odors.
Environmental Impact: 
· Biogas facility generates high volume of flammable and toxic gas during 

operational stage, such as methane, carbon dioxide and hydrogen sulfide.
· Can produce odors if influent is high in sulfur and/or methanogens are not 

healthy resulting in exhaust containing volatile organic acids
· PH must be controlled along with monitoring of volatile fatty acids
· Presence of ammonia-nitrogen
· Temperature must be maintained around the year in target zone - for most 

digesters it is 35 – 40°C. 

While describing the individual components, the following questions should 
be answered: 

• What is the function of each component and which method and technology 
is applied?

• Which materials are used for each component, including all aspects?

• Where leakages could possibly occur (e.g., connections)

• Is stormwater collected by the network; which amounts might occur; will 
this lead to frequent bypassing of untreated wastewater?

• Bypass: at which inflow amount raw sewage would have to be bypassed?

• Diameters and gradients along collector lines, diameter and spacing of 
manholes, location and size of pressure breaks
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• Location and size of temporary storage basins (in case of high inflow)

• what installations/constructions are planned to provide the optimal 
protection of water resources?

• Will the treated effluent be discharge into surface waters?

• Will all or part of the treated effluent be reused in agriculture? And for 
which class of agriculture will it be reused?

• Which treated effluent quality parameters will be monitored to comply 
with the JS 893/2021; by whom and where? Who supervises and controls 
these analyses? How can reliable analysis results be ensured?

• What procedures will be in place in case of emergency?

• Sludge treatment requirements: sludge quality parameters will be 
monitored to comply with the JS 1145/2016; by whom and where? Who 
supervises and controls these analyses? Sludge handling facilities and 
disposal sites, if sludge will be transported, where to? 

• climate change Impact: What parameters to be monitored to allow for 
climate change impact evaluation 

6.3 Description of the Environment

Prior to project implementation the entire project area must be described as 
to define the environmental setting of the project area which can otherwise be 
described as baseline conditions. The purpose of the baseline condition is to 
verify the environmental impacts, favorable and unfavorable impacts, following 
the construction and operational stage, and if relevant for rehabilitation and 
reversion of the project site. Baseline data differentiates between primary data 
(sampling and measurements) and secondary data (literature and reviews from 
existing, related reports at a similar location of the project).

Of major importance are existing water bodies (rivers, lakes, wadis, springs, 
coastal zones), their environmental state, whether these are used for water supply 
or not (e.g., springs or wells), the quality of the water, the quantity of resources 
used and the purpose of the waterbody. This especially concerns wells, well 
fields, radius to the well and pumping rates within the ZOI.

The quality of water (surface- and groundwater) should be measured for water 
sources located within the project site including microbiological constituents and all 
parameters that could potentially be associated with wastewater. The water body 
directly receiving treated effluent must be selected with outmost care and must be 
a water body that can naturalize and absorb additional water quantity and quality.  
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Overall, the following topics should be included in the description:
• The physical environment (abiotic)

 » Environmental status of water resources (groundwater, surface water, 
sea water)

 » Environmental status of soil
 » Environmental status of air quality
 » Environmental status of noise level

• The biodiversity (biotic)
 » Environmental status of fauna, flora and their dependency on certain 
natural conditions (natural habitat)

• Climate change aspects and GHG emissions

• Socio-economic context  (such as: education, small business,..etc)

• Cultural heritage (if applicable)

• Demography (such as: Population distribution , refugee influx…etc)

• Public health

Beyond that, the description of the environment should address the following 
aspects in more detail, including a discussion on representativeness and number of 
related data. This includes short comings such as absent measurement stations.

With regards to water resource protection, the geology should be thoroughly 
presented, as this will determine the topographic relief, flow towards surface 
water resources and the flow path in groundwater. Eventually, this will also 
describe the flow path of spilled or leaked wastewater and the flow path towards 
surface or groundwater resources.

Facts to be included: 
• Extent of mapped area 

• Current landuse and potential reduction of land value 

• Capacity of the selected site for storage tanks (and expansion) 

• Topography

• Climate and meteorology

• Temperature 
 » Number of days with minimum temperature as low temperatures inhibit 
biological breakdown and decrease BOD and total nitrogen removal 

• Wind direction
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• Noise

• Hydrology 

 » Runoff
 » Baseflow 
 » Peak flow (and potential flood areas and flash floods) and the 
methodology of flood risk assessment such as models or visual 
indicators; plastic in bushes, flood marks on building, historical records 

 » Infiltration rates
 » Evapotranspiration 
 » Recharge rate 
 » Boundaries of aquifers
 » Boundaries of water catchment (surface- and groundwater) 
 » Classification of aquifer system
 » Depth of impermeable layer(s)
 » Groundwater protection zones (if available)

• Site setting of geology and tectonic features 
 » lithostratigraphic classification 
 » geological map (overview and detailed maps)
 » faults (overview and detailed maps)
 » tectonic stress field (regional)
 » historic seismic events (regional)
 » landslide masses (historic)
 » rock falls during construction and operation
 » erosion risk map (if available)

• Natural vegetation cover 

6.4 Site Selection Criteria 

Defining the site is the primary challenge and the main reason why wastewater 
projects are dropped, as wastewater projects experience heavy resistance by 
local communities and municipalities. 

During the planning stage of a wastewater project, a number of site selection 
criteria can be considered, and when stringently followed, may diminish the 
impact identification and analysis, while increasing the chance to implement 
the project without resistance. A description of selected site selection criteria is 
given in Table 3.
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Table 3:  General site selection criteria 

Criteria Description

Proximity to 
residential areas 

· Sewers, pumping stations and treatment processes should be located as 
far away from public spaces and residential areas as practically feasible 

· Wind direction
· Considering the downwind of human dwellings
· Secluded areas, if possible and feasible 
· Buffers between wastewater treatment plants and residential areas

Landuse and 
planning

Wastewater treatment plants and sludge processing should be sited away 
from, while located such that sewers are easily connected to the proposed site
· Existing cemeteries and spaces reserved for the same purpose 
· Religious sites
· Areas where people consume food 
· Health care installations 
· Schools, kindergartens, playgrounds
· Nature reserves  

Buffer 
requirement

Buffer requirements for sewage projects should comply with regional and 
municipal building and development plans

Local soil 
characteristics, 
geology, 
hydrology and 
topography 

· Areas with a low water table 
· Land and soil that is easy to work on (excavatable) 
· Geology – avoid peat soil to avoid settlement 
· Topography should permit drainage by gravity into trunk sewers or 

treatment plants to minimize pumping
· Topography should be considered in terms of landslide and rockfalls 

Land area 
available for 
expansion 

· Land availability, specifically flat land 
· Land for future expansion
· The cost of land 
· Areas of high land demand & cost and conflicting interests in land 

utilization should be avoided 
· Land fragmentation due to inheritance 
· Minimize costs incurred and ensure expansion opportunities 

Water pollution · Wastewater treatment plants should be located downstream of water 
intake points, wells and sensitive aquatic ecosystems

· Location near a suitable watercourse that can receive and assimilate 
treated effluent without diminishing beneficial uses of the water body’s 
purpose 

· Emergency bypasses shall be provided either at the WWTPs or pump 
stations wet well to cater for discharge during rainfall events  and 
emergency cases such as power cut off

Flooding · Pumping stations should not be located in areas prone for flood events 

Solid waste 
disposal 

· Facilities for disposal of sludge should be located within workable distance 
of the wastewater treatment plant 

6.5	 Impact	Identification	and	Analysis	

Risks associated with a wastewater project (planning, designs, preparation, 
construction, operation and decommission) must be quantified and the possible 
impacts of potential impacts must be clarified and communicated well. The 
description must delineate where and under which circumstances an impact may 
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take place on which stakeholder(s), where the main stakeholder for wastewater 
related projects in Jordan is water resources. Table 5 gives an example how 
individual risks can be described.

In addition, the magnitude, severity and likelihood must be provided. Criteria 
that determine the congregated significance of the environmental and socio-
economic impacts can be determined through magnitude, permeance, reversibility 
and cumulative effects: 

• Magnitude: The degree and scale of impact (positive and negative) due to 
the proposed activities.

• Permeance: Whether the identified impacts are of temporary or 
permanence nature

• Reversibility: Whether or not mitigation and/ or rehabilitation measures 
can revere the impacts to its original state (baseline data) or better

• Cumulative effects: Whether or not and to what degree the effects will be 
accumulative singly or in symbiosis with other effects for adjoining sites 
and/ or activities 

The congregated significance of each environmental and socio-economic 
impact can be classified through a risk classification matrix (Table 4) that may 
be useful to prioritize risk mitigation measures at a later stage of the project 
planning. The output of the environmental, socio-economic risk classification 
may be presented in a risk matrix tabulation or in a discussion format in the EIA 
reporting. 

Table 4: Risk classification matrix for the construction and operation phases of a WWTP

Color Code Green Yellow Orange Pink Red

Score 1-2 3-5 6-7 8-11 12-16

Rating Not 
significant

Significant 
(low priority)

Significant 
(medium 
priority)

Significant 
(High priority)

Significant 
(Very high 
priority) 

Outcome No mitigation 
needed

Continual 
improvement 
or control 
mitigation 
measures

Preventive 
measures 

Immediate 
preventive 
and 
mitigation 
measures

Project 
declined, unless 
site is relocated 
or redesigned 

Significance	=	Probability	x	Severity

Scale for Probability Scale for Severity 

1 = Remotely and rarely occurring
2 = Rarely occurring 
3 = Frequently occurring 
4 = Continuously occurring 

1 = Minor social impact
2 = Moderate social impact
3 = High social impact
4 = Severe negative impact
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The impact identification must address:

• The impact of certain hazards, especially geohazards compromising 
resources and

• The impact of certain activities on resources

Table 5: Major monitored environmental issues during construction and operation phases 
of a wastewater treatment plant 

Short description

Activity Environmental 
Elements

Location of 
impact

Managed by Monitored by 

Impact during construction Likelihood
Mitigation 

Impact during operation Likelihood
Mitigation 

Impacts during closure and 
abandonment 

Likelihood
Mitigation

In general, activities that can cause the following key impacts are considered 
significant if these activities are

• Extensive over space and time

• Likely to impact public health and/or safety (e.g., microbiological 
contamination or vector borne disease spread) 

• Likely to limit the use of resources on which people rely on for their 
livelihood

• Likely to reduce the quality or quantity of natural resources (water, soil)

• Potentiality to disrupt or threaten the lifestyle of a large number of people

• Likely to affect declared protection areas, nature or water conservation 
areas, ecologically sensitive areas, rare or endangered species 

• Cultural heritage or archaeological sites

• Above or close to environmental standards or guidelines values or non-
compliant with environmental policies, land use plans, sustainability 
strategy

6.5.1   Impacts of Geohazards 

All potential geohazards (or georisks) within the project area need to be 
presented, discussed, and evaluated. Many of these require detailed mapping 
by the contractor. Such risks include (but not limited to): fault zones with active 
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tectonic movements (requires detailed geological mapping), earthquakes (based 
on available long-term records), current regional and local tectonic stress field, 
landslides, rockfalls, land subsidence, sinkholes, liquification, and flooding. 

The mapping and presentation of all above georisks is relevant for the 
selection of the wastewater treatment plant and for the collection network and 
related facilities, e.g., lifting stations.

Faults are a sign of current or past tectonic activity and stress absorption. 
The respective faults are classified according to their activity, ranging between 1 
(very low chance of present activity), 2 (moderate chance of present activity) and 
3 (very high chance of present activity). In case of present activity, faults impose 
a risk on infrastructure that is built above the stress line. Any constructions that 
cover both sides of such a fault may be subject to tectonic activity, which would 
imply displacement and breaking of the object. 

Faults usually constitute a weak zone, along which erosion takes place. Thus, 
these valleys are prone to sliding rocks and surface water streams during the 
rainy season. Thus, the crossings of a fault and the collector line are generally 
threatened by rockfall and in winter by water flow. 

• Landslides: Mobilization of rock masses at weak zones 

 » Triggered by tectonic activity (vibration), construction activities, removal 
of vegetation, erosion and heavy rainfall 

• Infiltration water increases the weight of soil and mobilization of 
underground by gravity

• Dumpsites 

• Land subsidence 

• Cave stability and collapses in karstified areas 

• Flooding

6.5.2   Impacts on Water Resources

Wastewater facilities principally could have a negative environmental impact 
on the usability of water resources, both, groundwater, and surface water. The 
protection of water resources from such impacts is commonly done through the 
delineation of groundwater and surface water protection zones, following related 
guidelines (The Amended Guidelines of the Water Resources Protection for the year 
of 2019) and based on groundwater vulnerability maps on Jordan (groundwater: 
MARGANE & SUNNA, 2002; surface water: MARGANE & SUBAH, 2007; MWI 2006, 
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continuously updated, last update: 2019). The guidelines and delineated protection 
zones (an overview of all currently available protection zones is contained in 
GIZ & MWI, 2020) regulate which protective measures must be implemented in 
protection zones 1, 2, and 3 and commonly contain recommended actions for 
protection from contamination by wastewater. This chapter should present which 
drinking water supply infrastructure (wells, springs, dams) might be affected by 
the planned wastewater infrastructure, which protection zones are already set up 
and if so, in which protection zones the planned elements of a wastewater facility 
are located. Using groundwater protection zones as a foundation, the location of 
a wastewater treatment plant and the aspects to be covered in its EIA are largely 
determined by groundwater vulnerability. 

This chapter should also address impacts of each individual component of 
the proposed wastewater facilities on groundwater and surface water resources. 

Impacts on water resources might be caused by:

• Inadequate site selection (e.g., untreated wastewater that reaches water 
resources, even if only sporadically or through a by-pass system)

• Inadequate design (methods, technology, capacities, diameters, etc.)

• Inadequate materials

• Mistakes during installation/construction

• Mistakes during operation (e.g., non-functional lifting stations, inadequate 
maintenance, monitoring, etc.)

• Impacts of geohazards (present all potentially valid risks) 

Among others potential impacts of the wastewater collector and conveyor 
system, the wastewater treatment plant and the treated wastewater effluent 
discharge on water resources can be resulting from:

• Breakage, structural failure of used materials

• Leakages from gaskets and joints (e.g., due to inadequate material or 
wrong installation) 

• Leakage or overflow due to insufficient capacity or periodically high inflow

• Overflow from pressure-breaks at times of high inflow or due to insufficient 
capacity or lack of cleaning

In case that surface water, drainage would be modified through constructions, 
their impacts must be analyzed and presented. 
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6.5.3   Integrating Climate Change into EIA
This section provides high level guidance on integrating climate change 

throughout the EIA process. With main focus on the EIA areas where climate 
change aspects have the most impact, the following items should be considered 
while integrating climate change into EIA studies: 

• Identifying climate change concerns in EIA 
• Analyzing baseline trends
• Identifying alternatives and mitigation measures
• Assessing effects  
• Monitoring and adaptive management 

Each of the preceding items investigates the EIA elements that are most 
relevant to climate change (including disaster risks in the context of climate change 
adaptation). This section goes into greater detail about climate change adaptation, 
which is a relatively new topic in the context of EIA. The recommendations and 
examples provided could be used to create customized approaches to a variety 
of wastewater infrastructure projects (e.g. WWTP, wastewater pump stations, 
biogas facilities, pipelines, treated wastewater reuse facilities, waste disposal 
facilities, urban development projects, etc.). There will be situations where the 
EIA experts must make decision, preferably in consultation with stakeholders, to 
avoid unnecessarily delays in the EIA process or to allow enough time to properly 
assess complex information. Furthermore, EIA expert must adhere to the recent 
“Climate Change Policy for Resilient Water Sector, 2016”, while incorporating 
climate change aspects into the EIA studies. Figure 2  below illustrates how to 
integrate climate change issues into main EIA phases
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Screening
(where appropriate)

EIA process

 Would implementing the project be likely to have 
significant effects on, or be significantly affected by, 
climate change  issues? Is EIA required?

Key considerations

Scoping
(where appropriate)

 What are the key climate change issues likely to be?

 Who are the key stakeholders and environmental 
authorities with an interest in climate change, and how 
will they be involved in the EIA? What do they think are 
the key issues?

 What is the current situation relating to climate change  
and how is it likely to change in the future?

 What is the climate change policy context, what are the 
objectives and targets?

EIA phase
Carrying out
assessment

and compiling
environmental
information

Providing
Information &
consultation

Decision making
& development

consent

 What methods, tools and approaches will be most helpful 
in understanding and assessing key climate change issues?

 What alternatives are there to tackle key climate change 
issues? How would implementing them affect climate 
change objectives?

 How can we avoid adverse effects on climate change? If 
we can’t, how can they be reduced or offset? How can the 
positive effects be maximized?

 How could climate change be integrated into the project?

 Have the ways of identifying climate change issues, 
managing uncertainty, etc. been clearly explained?

 How can climate change issues be integrated into 
development consent and the final project?

Monitoring
and adaptive
management*

 How will the effects on climate change be monitored?

 How will the mitigation measures be monitored? How will 
adaptive management be evaluated?

*Monitoring is not obligatory under the EIA Directive, but is nevertheless used in some cases.

Figure 2: Overview of how to integrate climate change issues into main EIA phases

Source: European Commission “Guidance on Integrating Climate Change and Biodiversity into 
Environmental Impact Assessment – 2013”

Identifying climate change concerns in EIA 

When identifying climate change concerns in EIA studies, it is recommended 
that the following aspects be addressed:

• Early identification of key issues with input from relevant authorities and 
stakeholders

• Determining whether the project will have a significant impact on GHG 
emissions, as well as defining the scope of any required GHG assessments 
(climate mitigation concerns)
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• Analyzing climate change scenarios used in the EIA.

• Identifying the key climate change adaptation concerns, and how they 
interact with the other issues to be assessed in the EIA

Analyzing baseline trends

It is crucial to understand how the baseline, or how the current state of the 
environment is expected to change in the future, will affect the proposed project’s 
potential impact on the changing environment. The baseline environment is a 
moving baseline. This is especially true for major initiatives that can take years 
to complete and go fully operational, such as WWTP projects. The biodiversity 
in the project area may change during this time, and the region may experience 
variety   climatic conditions, such as storms, increased flooding, flash flooding, 
high temperature, and so on. Climate scenarios should be employed based on 
climate model results for long-term projects or those with long-lasting effects. 
Baseline timeframe should be based on available historical data, although it 
is recommended to be not less than 30 years for WWTP projects. Moreover, 
pessimistic scenarios should be considered.

Informational resources include environmental outlooks and scenario 
studies that examine trends and their expected future developments. Use of 
representative indicators may be beneficial in the absence of data. For instance, 
if data on air quality monitoring for a specific area is not easily accessible, there 
may be information describing trends in emissions from stationary sources.

Identifying alternatives and mitigation measures

The proponent at early stage of the EIA process shall identify possible 
alternatives and mitigation measures to achieve the project objectives. 
Consideration should also be given to the zero option, either as one of the 
alternatives or as the baseline. Alternatives may also be combined with mitigating 
measures at a more detailed level of the process, where specific modifications 
are made to the project’s design or to the ways it is built or operated in order to 
“prevent, reduce, and where possible offset any significant adverse effects on the 
environment.”

Identifying alternatives and mitigation measures should consider GHG 
assessment as well. In this context it is worth mentioning that there are significant 
number of tools and resources available that may be useful in conducting the 
Preliminary GHG Assessment. Such tools and resources range from project 
specific calculators, to protocols, to methodology documents. It should be noted 
that all of these resources use different approaches and methodologies, and it is 
the GHG assessor responsibility to modify them appropriately to be relevant to 



Guidelines for Environmental Impact Assessments of Wastewater Treatment Plants

 48

the project baselines and scenarios. Figure 3 below shows an example of a GHG 
emission calculation approach.

Identify the 
source of GHG 
emissions

Calculate the 
GHG 

emissions 
from the 
respective 

equation (e.g. 
2006 IPCC 
Guidelines)

Calculate the 
CO2 

equivalent by 
multiplying 

the emissions 
with global 
warming 
potential 
(GWPs)

Calculate the 
total CO2 
equivalent  

Identify  for 
opportunities 
to reduce the 

GHG 
emissions 

Figure 3: Example of general methodology for GHG calculations

Climate mitigation and adaptation measures shall be carefully investigated, 
studied and evaluated. 

Table 6 and Table 9 below show examples of alternatives and mitigation 
measures related to climate change mitigation and adaptation concerns, 
considering the most important environmental baseline and climate 
vulnerability:

Table 6: Examples of alternatives and mitigation measures related to climate change 
mitigation concerns

Main concerns 
related to:

Examples of alternatives and mitigation measures

Direct GHG 
emissions

· Consider different technologies, materials, supply modes, etc. to avoid or 
reduce emissions.

· Protect natural carbon sinks that could be endangered by the project, such 
as peat soils, woodlands, wetland areas, forests.

· Plan possible carbon off-set measures, available through existing off-set 
schemes or incorporated into the project (e.g. planting trees).

· Study and recommend solids management systems such as using 
anaerobic digesters to reduce the GHGs emissions such as CH4.

GHG emissions 
related to
energy

· Use recycled/reclaimed and low-carbon construction materials (when 
possible)

· Incorporate energy efficiency into project design (e.g. include insulation, 
passive ventilation and low-energy light bulbs);

· Use energy-efficient machinery
· Make use of renewable energy sources (when applicable)
· Use automation systems such as SCADA to control the WWTPs, to help 

in reducing the GHGs from power consumptions, by having efficient 
monitoring and controlling system

Source: European Commission “Guidance on Integrating Climate Change and Biodiversity into 
Environmental Impact Assessment – 2013”
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Table 7: Examples of alternatives and mitigation measures related to climate change 
adaptation concerns

Main concerns 
related to:

Examples of alternatives and mitigation measures

Heat waves · Ensure that the proposed project is protected from heat exhaustion
· Encourage design optimal for environmental performance and reduce as 

much as possible the need for cooling 
· Reduce thermal storage in a proposed project (e.g. by using different 

materials and coloring).

Droughts · Ensure that the proposed project is protected from the effects of droughts 
(e.g. use water-efficient processes and materials that can withstand high 
temperatures)

· Introduce technologies and methods for efficient use of water including 
storm water harvesting

· Efficient use of treated wastewater, by planning and designing  appropriate 
treated reuse systems 

· Consider effluent storage tanks when the demand on the treated 
wastewater reuse is less that the treated wastewater

Precipitation, 
extreme rainfall, 
flooding	/	flash	
floods

· Consider designing emergency storage tanks to safeguard the WWTP 
facilities from peak flows and flash floods.

· Consider flood protection designs 
· Improve the project’s drainage system.

Storms and winds · Put in place designs that can withstand increased high winds and storms.

Landslides and 
site improvements

· Protect surfaces and control surface erosion (e.g. by quickly establishing 
vegetation, trees);

· Put in place designs that control erosion (e.g. appropriate drainage 
channels and culverts).

· General site improvements (landscaping) such as controlling the movement 
of vehicles.

Cold spells and 
snow (when 
applicable)

· Ensure that the project is protected from cold spells and snow (e.g. use 
construction materials that can withstand low temperatures and make sure 
the design can resist snow buildup)

Freeze-thaw 
damage

· Ensure that the key infrastructure and project facilities in the WWTPs is able 
to resist winds and prevent moisture from entering the structure (e.g. by 
using different materials or best engineering practices).

Source: European Commission “Guidance on Integrating Climate Change and Biodiversity into 
Environmental Impact Assessment – 2013”

Assessing climate change effects  

Climate change can be addressed using a variety of assessment techniques 
in the EIA process. When addressing climate change, at least three key factors 
must be considered:

• The long-term and cumulative character of effects

• The complexity of the issues and cause-and-effect interactions

• The uncertainty of projections.
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Monitoring and adaptive management 

Adaptive management is defined as “systematic process for continually 
improving management policies and practices by learning from the outcomes of 
previously implemented policies and practices” (European Commission - 2013) .

Analysis of long-term climate change trends is crucial, as is determining 
the direct and indirect effects of proposed projects on these trends, while also 
acknowledging assumptions and uncertainty  in the assessment process. 
Ideally, the project design and implementation should allow for flexibility and  
adjustments. Practitioners of environmental impact assessments may find it 
helpful to take into account the principles of adaptive management if project 
implementation does permit adjustments.

EIA can help adaptive management by outlining assumptions and 
uncertainty, suggesting realistic monitoring plans to confirm the accuracy of 
the projections made, and alerting decision-makers to any new information. EIA 
practitioners will need to increase project owners’ and stakeholders’ knowledge 
and awareness, assure their commitment, and propose flexible project 
implementation ways while developing such systems. 

For detailed guidance on integrating climate change aspects into EIA studies, 
please refer to the following  international guidelines and references:

• Jordan Climate Change Policy for Resilient Water Sector, 2016, considering 
future amendments.

• European Commission - 2021: Technical guidance on the climate proofing 
of infrastructure in the period 2021-2027 (2021/C 373/01)

• European Commission - 2013: Guidance on integrating climate change 
and biodiversity into EIA.

• Scotland’s center of expertise connecting climate change research and policy 
- 2020:  Review of greenhouse gas emissions in SEA and EIA processes.

• Institute of Environmental Management & Assessment (IEMA) - 2020: 
Environmental Impact Assessment Guide to: Climate Change Resilience 
& Adaptation

• Institute of Environmental Management & Assessment (IEMA) – 2022: 
Assessing Greenhouse Gas Emissions and Evaluating their Significance

• Funding Agencies ESIA guidelines and frameworks such as: The 
World Bank, KfW Development Bank, European Investment, AFD, 
IFC..etc
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• IPCC – 2006: Guidelines for National Greenhous Gas  Inventories 

• Verified Carbon Standard Methodologies

• United Nations Framework Convention on Climate Change Approved 
Small Scale Methodologies

• International Standards Organization 14064 – Part 2: specification with 
guidance at the project level for quantification, monitoring and reporting of 
greenhouse gas emission reductions or removal enhancements 

• The Greenhouse Gas Protocol – The GHG Protocol for Project Accounting  

6.5.4   Impacts of Site Clearance, Preparation, and Construction mitigating 
adverse Project Impacts

Environmentally sound practices must be applied during the construction of 
wastewater facilities, including: 

• The use of materials non-hazardous to the environment and water only

• Additional measures during transportation, storage, handling, collection 
and safe disposal of hazardous substances, especially materials 
hazardous to water sources

Many factors affect site selection such as available energy sources, costs, 
and the risks associated with conveying the wastewater to the plant, as well as 
the discharge location. 

Access to transportation routes is an additional factor to be considered 
during the site selection. For this, the feasibility to supply parts for the operation 
and maintenance and to dispose of wastes during construction and during 
the operation phase. A wastewater treatment plant that is not adjacent to the 
transportation infrastructure inflicts additional time and costs as much as the 
utilization of additional resources to provide the necessary road access. 

The proximity of a WWTP to population centers and environmentally 
protected and sensitive areas are also critical factors. A major issue to consider, 
is land use in the proximity of a proposed WWTP site. If a WWTP is proposed to 
be constructed in densely populated areas, the construction and operation may 
impact the residential environment.

For the excavation, the distance to the groundwater table and the predicted 
soil loss should be considered. 
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6.5.5   Impact on Air Quality, Odors, and Noise Levels 

Wastewater treatment is generally an energy-intensive process. Depending 
on the aeration and filtration technology and energy sources, WWTPS have 
the potential to add significantly to the greenhouse gas emissions held largely 
responsible for climate change. WWTPs contribute to atmospheric pollution 
through the emission of pollutants, i.e., carbon dioxides (CO2), nitrous oxide (N2O) 
and methane gas (CH4) which result from the biological treatment processes 
(Zawartka, Buchart-Korol and Blaut, 2020). This also includes indirect impacts on 
the environment because most plants do not have biogas production to run the 
treatment processes, and instead receive energy from the local grid. 

Some WWTPs generate noise and odors. For example, certain treatment 
processes such as aeration and mixers generate noise because of the use of 
high-pressure pumps. Moreover, if the WWTP is located near population centers 
or other public facilities, plans should mitigate noise pollution such as using 
canopies or acoustical planning. Similar measures should be taken for odor 
control. 

The EIA expert shall follow the related air quality and noise level standards, 
such as JS 1140/2006. As a result, all required air quality  and noise level testing 
that are listed in the related standards and requested by MoEnv must be completed 
during the EIA assessment phase. The results of the conducted testing shall be 
studied and analyzed, and recommended solutions must be incorporated into EIA 
studies.

6.5.6    Potential Environmental Impacts from Suspension for Mechanical Removal

• Polyaluminum Chloride belongs to the group of polymers that is used as 
a coagulant 

• Sodium hydroxide is used as pH stabilizer, metal precipitant and alkaline 
cleaner

6.5.7   Ferric chloride is a of the resulted fluid wastes  

The major streams of the fluid wastes that might result during operation 
phase result from chemicals used for treatment processes that exceed the 
recommended levels. Thus, avoiding unnecessary high chemical dosage levels 
are recommended. Chemicals commonly found in WWTP facilities include:

• Aluminum Sulfate used for water purification and regulation of pH levels 

• Sodium Aluminate is an inorganic compound used for phosphorous 
removal and is only soluble with some chemicals 
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• Polymer is a coagulant to free solids corrosive substance used to remove 
metal substances from the sewage 

• Hydrochloric acid is used to lower the pH if wastewater is found to be high 
in pH levels 

• Other chemicals that serve the same purpose are: Sulfur Dioxide, 
Magnesium Oxide, Calcium Oxide and Carbon Dioxide 

6.5.8   Potential Environmental Impacts of resulted Solid Wastes 

The environmental aspects for the following two types of solid wastes 
generated during the construction, operation, and decommissioning phases need 
to be presented and evaluated: 

• Non-hazardous wastes 

• Hazardous waste 

Sludge management 

At this point it is worth mentioning, that the whole operation of wastewater 
treatment entails the management of (stabilized) sludge that must be safely 
disposed of. The Waste management framework law No. 16 (2020) lists  under 
Table 1 of waste categories: “Waste from wastewater treatment plants, and water 
preparation for human consumption and water for industrial use”, delineates 
the legislative framework of waste management. That encompasses the 
management of sludge. 

While sludge is not categorized as hazardous waste, the EIA impact 
assessment should delineate its potential impacts - especially in the case 
sludge is not stabilized or sludge treatment processes are inoperative – as non-
stabilized sludge will further decompose, releasing undesired odors and contains 
microorganisms with the potential to cause infections. 

Another aspect is the post-deployment of sludge processing installations 
itself, that contribute to the mitigation of sludge management, and, for this reason, 
a simple permit procedure should suffice. In the event of a new wastewater 
treatment installation or an expansion of wastewater treatment causing 
additional quantities of sludge, the management of sludge must be delineated as 
part of the EIA procedure. Aspects to be considered on mitigating effects from 
sludge management:

• Available area of flat land

• Prevention of overflow after large storm events 
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• Overflow of sludge in the event of poor sludge management or limited 
capacity 

• Leaching protection from non-stabilized at landfills and/ or on-site storage 

• The depth of the groundwater table

• Emissions and fuels required for truck hauling of sludge to landfills 

• Feasibility of anaerobic treatment, biogas production and energy recovery 

• Sludge volume reduction options 

• Estimated energy consumption for sludge drying and/ or dewatering 

• Chemicals required for sludge treatment process 

Total solid waste generation

The sources of solid waste are principally divided into construction, operation, 
and abandonment (Table 8). The impact of solid waste can be estimated through 
the total solid waste generation rate (WGR) multiplied with the actual produced 
waste quantity. An example of the waste generation rates was compiled bases on 
literature review and is provided in Table 9.

Table 8: Possible sources of solid waste generation at different stages

Stage Activities Possible Sources 

Construction Site clearance · Biomass from site clearance
· Excess soil from excavation
· Domestic wastes such as food waste, paper, food 

packaging, office supplies, waste from workers
· Construction waste such as excess concrete, 

rebar, timber, bricks, and scrap metal
· Leftover or trimmed off cables and electrical 

wiring / parts
· Other wastes

Establishment of access 
road

Pipeline installation works

Civil and structural works

Mechanical and electrical 
installation

Operation and 
Maintenance 

Screening · Collection of solid waste from raw sewage during 
screening such as coarse and fine screens, rock 
traps, grit and grease removal 

Treatment process and 
effluent discharge 

· Dry sludge and biosolids 
· Domestic wastes such as food waste, paper, food 

packaging, office supplies 

Maintenance of plant 
equipment

· Domestic wastes from maintenance personnel
· Packaging waste from overhaul equipment / 

spare parts during maintenance works

Sludge treatment and 
disposal

· Dry sludge and biosolids

Abandonment/ 
Post-closure 

Abandonment of site · Abandoned construction material

Abandonment of plant/ 
facility

· Damaged equipment/ structures
· Sludge disposal activities 
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Note, that the table is not exhaustive, and it is the responsibility of the certified 
consultant to determine the additional activities and possible sources. Depending 
on the project activity, activities, stages and possible sources differ. 

Table 9: Examples on waste generation rates according to project stage category of waste

Project stage Category of Waste Waste generation rates

Site clearing Rocks and pebbles Not defined

Small, growing stands Low: 26 t/ha
High: 116 t/ha

Mixed small, mature stands Low: 130 t/ha
High: 155 t/ha

Mature, dense stands Low: 168 t/ha
High: 414 t/ha

Mature, very dense stands Low: 427 t/ha
High: 569 t/ha

Construction Industrialized building system 0.018 t/m2

Conventional 0.046 t/m2

Mixed construction method 0.045 t/m2

Demolition 1.309 t/m2

Operation Sludge 0.040 kg/ca/d

Source: Department of Environment, Ministry of Environment and Water, Malaysia (2020): EIA Guidelines – 
Waste Treatment and Disposal of Sewage 

Note, that the table is not exhaustive, and waste generation rates may have to 
be added based in literature and studies by the responsible certified consultant. 

The output shall consist of the weight or volume of waste generation. Examples 
of output shall contain the category of waste, weight of waste or volume of waste 
as shown in Table 10.

Table 10: Overview on the estimated output generated solid waste of the project

Project stage Category Details Quantity 
[Q]

Tonne 
[t]

Percentage 
[%]

Construction Biomass

Construction waste

Domestic waste

Excavated materials

Total

Operation Domestic waste

Sludge 

Total 
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Based on the volume or weight of waste generation, the impacts of improper 
waste management shall be described in detail relevant to the type and source of 
waste. The waste impacts shall be described in the following manner (Table 11 ).

Table 11: Potential impacts from poor waste management 

Impacts Sensitive 
receptors

Water pollution
· Increased level of total suspended solids and turbidity due to runoff from 

excavated materials
· Increased concentration of ammoniacal nitrogen, BOD, COD, and high risk 

of eutrophication due to high organic content of biomass and domestic 
waste

· Risk of dumping of hazardous materials resulting in compromised heath of 
beneficiaries 

· Toxic pollution of river due to illegal dumping of scheduled waste

Receiving 
rivers and its 
beneficiaries

Flooding
· Waterway obstruction and disruption of water flow from illegal dumping of 

excavated materials, biomass, construction and domestic waste 

Flood prone areas

Air pollution
· Localized haze and air pollution from open burning of biomass, 

construction and domestic waste
· Foul odor due to biodegradation of organic material from domestic waste
· Release of toxic fumes from illegal dumping of scheduled waste 

Residential and 
public areas

Others 
· Disease outbreak (e.g., dengue, leptospirosis) due to illegal dumping of 

biomass, construction, and domestic waste that serves as pest/vermin 
breeding ground

· Littering problem of domestic waste from workers’ camps and construction 
site 

· Ground contamination from scheduled waste spillage
· Attraction of rodents and similar species, which will have direct impact on the 

ecosystem

Residential 
(including 
indigenous and 
local communities 
villages) and public 
areas

6.5.9   Potential Impacts related to the Socio-Economic Context 

Under this section, the potential impacts that will affect the socioeconomic 
context during the construction and operation phases of any WWTPs to be 
addressed. Such impacts include (but not limited to) the following:

During the construction phase

• Temporary work opportunities for members of the local community in the 
project (where possible)

• Mismanaging the resulting solid and fluid wastes from the construction 
operations. Such an issue will negatively impact the life indices of the 
local communities

• Temporary increase in the noise levels within the project site due to the 
different construction operations
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• Temporary deterioration in the air quality within the project area due to the 
site preparation works

• Increase traffic density on the local roads network. Thus, the possibility for 
the occurrence of traffic accidents needs to be considered

• Temporary impact on commercial activities due to construction activities 
in the project area

• The social impact of foreign workers and conflict with local communities 

• Potential spread of diseases from  foreign workers, refer to sections 
6.5.12 & 6.5.13 for health and safety

During the operation phase

• Improve the life indices for the beneficiary communities through providing 
sanitation services that support the prevention of disease spread 

• Mismanaging resulted solid and fluid wastes during this phase. Such an 
issue will negatively impact the life indices of the local communities

• Possible increase in the noise levels and unpleasant odors within the 
project site due to the different treatment processes and equalization 
ponds  

• Inefficient operation activities, might lead to increase in the odor levels, 
which will impact the life of local communities

• Affect the value of the lands located in the vicinity of the plant or close to it

• Inappropriate treatment of effluent discharged into the environment might 
reduce the overall value of the surrounding lands

• The social impact of foreign workers and conflict with local communities 

• Potential spread of diseases from  foreign workers

Grievance mechanism 

A grievance mechanism should be implemented to promote and address 
specific concerns in a prompt, discrete and independent manner. Common 
concerns are about compensation, relocation from the affected people and host 
communities and other directly involved entities. The mechanism should be easily 
accessible, cultural appropriate, widely advertised, the problems communicated 
in clear and simple language as much as transparently and well-integrated in the 
promoter’s project management system. It should enable the promoter to receive 
and resolve specific grievance related to compensation and relocation by affected 
persons or members of host communities and use the grievance log to monitor 
cases and improve resettlement and compensation processes (if applicable). 
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6.5.10   Impacts on Marine Biodiversity (if applicable in terms of vicinity)

Spillage and discharge of insufficiently treated sewage can have a negative 
impact on the surrounding area of the discharge point or where spillage occurs, 
including the marine biodiversity of coastal areas.  Issues related to sewage 
discharge include oxygen depletion of the marine environment. 

6.5.11   Occupation Health and Safety

Issues related to occupational health and safety during the different stages of 
the project need to be addressed within the context of the EIA. The main exposure 
group are employees and operators of a WWTP facility, and the main exposure 
route is contact with wastewater, e.g., through skin contact, strains and sprains. 

The three primary types of exposure are biological-, chemical and metal risk, 
of which microbiological hazards pose the highest potential for illnesses arising 
from contact with viruses, bacteria, and other microorganisms in sewage. The 
occupational risk through bioaerosols is discussed in Section 6.5.13.

Accident and injuries can be prompted and may involve hazards such as 
open water, trenches, slippery walkways, working at heights, energized circuits, 
and heavy equipment. Operation and maintenance can also involve entry into 
confined spaces such as manholes, sewers, pipelines, storage tanks, wet wells, 
digesters, and pump stations that can cause additional hazards such as methane 
generation from anaerobic biodegradation of sewage that leads to fires and 
explosions. Guidelines and procedures should be established that address each 
of these hazards based on good practice. 

Wastewater treatment facilities are home to frequent use of potentially 
hazardous chemicals, including strong acids and bases, chlorine, sodium and 
calcium hypochlorite, and ammonia. Workers may at certain times be exposed 
to hydrogen sulfide, methane, carbon monoxide, chloroform and other chemicals 
generated during treatment. Oxygen can be consumed by microorganisms 
causing oxygen deficient environments in areas where wastewater is processed. 

Based on the IFC sector-specific Environmental Health and Safety Guidelines 
for Water and Sanitation, the following procedures are recommended to reduce 
and prevent the impacts from chemical exposure at wastewater treatment plants 
and related infrastructure: 

• Training program for operators on safe handling practices and emergency 
response procedures working with ammonia

• Provide appropriate personal protective equipment (including self-
contained breathing apparatus) 
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• Training on the use and maintenance of protective equipment

• Escape plans from areas where there might be a chlorine or ammonia 
emission

• Safety showers and eye wash stations near the chlorine and ammonia 
equipment and other areas where hazardous chemicals are stored or used

• Analysis and monitoring of wastewater influent to identify hazardous 
constituents. Limit the wastes entering the sewer system to those than 
can be effectively treated by controlling industrial discharges (e.g., by 
permit or similar system) 

• Ventilation of closed processing areas such as pump stations or manholes 
prior to entrance 

• Continuously monitor air quality in work areas for hazardous conditions 
(e.g. explosive atmosphere, oxygen deficiency)

• Prohibit eating, smoking, and drinking except in designated areas

The risk of infections through disease transmission by pathogens and virus is 
highest for staff working close or with wastewater and sludge processing. This 
includes operators of sludge collection vehicles. The impacts from pathogenic 
exposure at wastewater treatment plants and related infrastructure can be 
reduced through (but not limited to) the following measures: 

• Training program for operators on safe handling practices and emergency 
response procedures on safe handling and personal hygiene practices to 
minimize exposure to pathogens and vectors

• Use vacuum trucks or tugs for removal of fecal sludge instead of manual 
methods

• Provide and require use of personal protective clothing and equipment 
to prevent contact with wastewater (e.g., rubber gloves, aprons, boots, 
etc.). Provide prompt medical attention and cover any skin trauma such 
as cuts and abrasions to prevent infection and use protective clothing and 
goggles to prevent contact with spray and splashes

• Provide areas for workers to shower and change clothes before leaving 
work and provide laundry service for work clothes

• Encourage frequent hand washing 

• Provide the needed vaccinations
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6.5.12   Public Health and Safety 
The EIA should address the potential impacts (positive & negative) related 

to public health and safety during the different stages of the project. While the 
collection of sewage and its conveyance away from residential areas improves 
sanitation, potential health impacts include exposure to liquid effluent as a result 
of overflow, air emissions and odor and potentially explosive gasses in sewers 
and physical hazards.

During the construction phase, the public health and safety of the surrounding 
local communities might be negatively impacted by the uncontrolled construction 
operations of a WWTP. Such construction operations include (but not limited to):

• Site preparation and excavation

• The movement of the project heavy vehicles for transporting the 
construction materials

• In the absence of a relevant wastes’ management plan, the resulting fluid 
and solid wastes from the construction operations

• During the operation phase, the public health and safety of the nearby 
local communities will be potentially impacted as the following:

• Positively through improving the public health of the nearby local 
communities through making freshwater available

• In the absence of appropriate wastes management plan, the resulting fluid 
and solid wastes from the WWTP operation might harm the public health 
of the surrounding local communities

• Nuisance in case of absence or malfunction of odor control units

6.5.13   Impacts from Bioaerosols 
Bioaerosols are airborne suspensions of particles consisting of biological 

materials in cooperated into aerosols of different particle sizes. These comprise 
bacterial cells, fungal spores, viruses, by-products of microbiological metabolism 
and any other biological material. The degree of hazardousness is directly 
related to its origin, and in this case, biological material that is volatilized from 
open treatment basins that are in contact with air. In other words, processing of 
sewage can generate bioaerosols that contain microorganisms that are viable for 
an extended period of time. 

An impact reduction from aerosols can be achieved through a combination 
of aerosol formation prevention, aerosol distribution minimization and exposure 
prevention:
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• Rotate personnel among the various treatment plant operations to reduce 
inhalation of air-stripped chemicals and bioaerosols

• Provide workers with personal protective equipment (PPE) and needed 
masks 

• Provide workers with immunization 

• Planting trees around the aeration basin to shield the area from wind and 
to capture the droplets 

• Using diffused aeration rather than mechanical as these reduce air 
bubbles on the surface 

• Reducing the aeration rate (if possible)

• Use of floating covers on the mixed liquor of the aeration basin

• Suppression of droplets just above the surface by installing a screen or 
mesh above the basin 

• Collection of droplets through sedimentation, scrubber or electrostatic 
preceptors (If feasible)

• Use of submerged effluent collector (such as pipes with orifices) rather 
than weirs 

The suggested aerosol reduction methods should be selected based on the 
potential exposure to workers and near-by communities. For this assessment, the 
distance to the nearest community, the size of the community and the wind speed 
and direction are crucial parameters. 

6.5.14 Distance between Wastewater Treatment Facilities and other 
Infrastructure and Residential Areas 

With respect to Section 6.5.11. and Section 6.5.12., the distance between a 
wastewater treatment plant and other facilities and residential areas cannot be 
generically determined as has been done pre-determined in Appendix 5 of the 
Official Gazette, setting a minimum distance for different types of development 
projects “wastewater projects are not allowed” in or near:

• Population and sensitive facilities

• Polluting facilities

• From the main road. 

Past experience based on good practice has shown that this minimum 
distance is 1 km. Determining a suitable distance between a wastewater 
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treatment plant (and related infrastructure) can significantly reduce the impact 
on public health and safety. To establish a proper distance, the following factors 
should be considered:

• Municipal site development plans on future (urban) development 

• Plans of other infrastructure and potential projects that could cause 
interference 

• Community, residential and urban expansion decreasing the distance to a 
wastewater’s treatment facility (development trends)

• The treatment plant size and capacity 

• The treatment technology and level

• The needed space to store treated sludge on site 

• The needed space of flat land for potential future expansion of the 
treatment plant

• Type of facilities and residential areas downwind from the wastewater 
treatment plant 

• Buffer areas such as trees, fences, roads, etc.

In addition to the above, particular consideration should be given to so called 
‘sensitive receptors’ when determining the minimum distance. Some of these 
facilities could cause reciprocal impacts that should be investigated. These could 
include but are not limited to: 

• Densely populated neighborhoods 

• Vulnerable neighborhoods, e.g., former refugee camps or areas hosting a 
considerable number of refugees 

• Hospitals and health care facilities 

• Schools and Kindergartens 

• Retirement houses 

• Farms (cows, poultry, sheep)

• Slaughterhouses 

• Food processing factories  

• Markets 

• Airports
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6.5.15   Impacts from (illegal) Discharge of Industrial Activities and Non-
domestic Activities 

According to the Jordanian standard 202/2007 on water- reclaimed industrial 
wastewater, pursuant to Article (5), Paragraph (A) Item (1) of the Standards and 
Metrology Law No. 22 of 2000, all industries are required to pre-treat industrial 
effluent prior to discharge into the municipal network. Experience has proven, 
that there is either little control and monitoring thereof, industries who have a 
connection to the municipal network accept a penalty or illegal dump effluent 
waste in nearby manholes. 

As a result, WWTPs experience (seasonal) overloads of non-pre-treated 
industrial effluent. The major stream from fluid wastes originates from small 
businesses such as zibar and phenols from olive oil processing, fats and grease 
originating from the dairy industry and slaughterhouses. This is why the effluent 
may at certain seasons be of lower quality due to overloading as well. 

Wastewater discharged from any non-domestic source that contains 
substances that can result in flow obstruction of flow on the public drainage, 
cause harm to public health or result on unpleasant odors is prohibited or can 
impede maintenance operations of wastewater treatment plants. To account for 
such unexpected overloads:

1. The location of the WWTP should examine industries within the vicinity of 
the WWTP as means to expect potential illegal discharge of non-pre-treated 
industrial effluent 

2. If possible, a reasonable isolated location should be chosen to avoid overloads 
due to non-domestic discharge 

3. Type and size of such industries should be identified

4. Should account for higher (seasonal overloads) at the planning stage of a 
WWTP in terms of treatment technologies and methods and BOD loads

High influent quality can be attributed to:

• The drainage system of restaurants, fast food restaurants, food factories, 
confectionery factories, hotels, and alike that do not have traps to separate 
fats

• Oil factories and car wash that do not have units for separating oils from 
the washing water before discharging it to the public drainage grid, or do 
not have fortified collection pits, or to any other approved location
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• Slaughterhouses, chicken offal, and butcheries that do not have a unit for 
separating blood and viscera before they are discharged into the drainage 
grid.

In the event that industrial activities are within the zone of treatment of the 
wastewater treatment plant, the incoming influent should be regularly measured, 
and, if the measured influent quality is tested for one or more parameters 
undesirably high, corrective actions should be taken by the responsible water 
company to compensate for additional treatment affords. 

6.5.16 Seasonal Discharge and Non-reuse Periods 

Jordan is known for its widely accepted practice of treated wastewater 
reuse. According to the reuse regulation JS 893-2021, the permissible maximum 
concentration for each wastewater parameter differs between reuse categories 
and between the effluent objective – reuse, discharge into the environment and 
groundwater recharge – for which discharge into the environment has more 
stringent limits than reuse. Treated wastewater is mainly used to augment 
irrigation waters during the dry irrigation period from April – October with little 
variations depending on the region’s climate and crop. 

This means, that treated wastewater is surplus or even redundant at certain 
times of the year and in different regions and must be directed elsewhere. In 
the event that the design or upgrade of a WWTP foresees any type of reuse for 
treated effluent, a non-reuse plan should be included to delineate the actions to 
be taken during non-reuse periods. The non-reuse plan should include at least the 
following points:   

• Period of non-reuse 

• Expected quantity of effluent that is surplus and cannot be reused 

• Does the treated effluent meet reuse permissible criteria? 

• Does the treated effluent meet discharge into the environment criteria? 

• Discharge location 

• Downstream surface water bodies/dams (potable or irrigation)

• Downstream dwellings and communities 

• Downstream natural habitats

• Plans to design storage basins for treated effluent 
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6.6 Renewal of EIA Permits 
In accordance with the Official Gazette, environmental permits must receive a 

risk classification within one year of the issuance of the Official Gazette and must 
renew their environmental permit periodically and every five years. 

6.7 Environmental Management Plan
The environmental management plan (EMP) is a tool used to manage undue 

reasonably preventable adverse impacts of the construction, operation and 
decommissioning of a project are prevented and that the positive benefits of the 
project are enhanced:

The environmental management plan should contain the following elements:
• List of mitigation actions
• Description of each mitigation action
• Schedule and location of implementation
• Expected result
• Responsibility for the project implementation (name)
• Role of all involved stakeholders 
• Monitoring strategy needed to follow up on implementation and level of 

success
• Proposed procedures for reporting and responsibilities
• Procedures in case of unforeseen impacts and unexpected results
• Contingency and emergency plan
• Remedial action plan
• Monitoring of the quality of treated effluent
• Monitoring of the quality of downstream water resources, especially if 

used for drinking water supply

6.8 Proposed Mitigation Measures 
This chapter addresses the in-pollution prevention and mitigation measures 

according to the identified and classified risks in the risk matrix for the construction 
and operation phases of a wastewater treatment plant (Table 12). The objectives 
are defined as follows:

1. The avoidance of impacts by selecting alternatives and implement preventive 
measures 

2. Adopt mitigation measures and best management practices when impacts 
cannot be avoided and define the permanence of reversibility of the impacts
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3. Enhance and amplify the beneficial impacts to a justifiable degree negating 
negative impacts

4. Assurance to keep residual impacts within acceptable levels (magnitude of 
impact(s))

Identified risks and impacts can be mitigated and the proposed mitigation 
options to be presented including a detailed description of these proposed 
mitigation measures. Mitigation measures need to be presented to maximize the 
project’s positive impacts as much as to minimize the project’s negative impacts, 
and in case if not included, there absence must be justified. 

Table 12: Prioritization aspects to be mitigated and prevented 

Key prevention and mitigation include Other prevention and mitigation measures include: 

Water pollution control Noise and vibration control

Erosion and sediment control Safety and health (community and occupation)

Geohazard control Traffic

Air pollution and odor control Aesthetics

Solid waste and scheduled waste 
management 

Ecological management

The proposes mitigation option comprise aspects and are adopted bases on 
need and extend of the impact’s significance, such as: 

• Alternative site selection (location)

• Alternative designs (methods, technology, capacity, storage, diameters of 
collectors, etc.)

• Alternative materials (that are less hazardous)

• Alternative installation and construction procedures

• Alternative operational procedures

• Mitigation options to reduce the impact of identified geohazards through 
alternative site selection or constructional changes 

The likelihood, significance and extent of residual impacts after mitigation 
should be analyzed in order to allow decision makers to determine whether those 
could be accepted. In case of large-scale impacts, a contingency and emergency 
plan should be available to ensure speedy remediation and post-mitigation 
(remedial action plan). Concerning drinking water resources, strategies to replace 
long and short-term drinking water supply to consumers should be available. In 
other words, a contingency plan should describe what alternative water sources 
are available in case of disruption of water supply due to contamination.
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The remedial action plan describes what needs to be done and who is 
responsible for the individual actions in case of polluted water sources. Remedial 
actions are long-term responses aiming to permanently and significantly reduce 
the risks associated with release or threats of substances adverse to human 
health. As at least, the environmental state must be restored to the condition 
prior to the incident. 

6.8.1   Main Principles of adopting Pollution Prevention and Mitigation Measures

1. The need and extent of pollution prevention and mitigation measures required 
shall correspond to the significance of the predicted impacts. Once an impact 
is identified as significant, pollution prevention and mitigation measures shall 
be recommended in the EIA report (i.e., type of technologies, engineering 
design of WWTP). For minor issues, simple management actions will suffice 
(i.e., operating water bowser for onsite dust control and hoarding installation 
as on-site noise control)

2. Priority shall be given to control at source (i.e., use of erosion control covers 
on slopes and platforms to reduce erosion), then to rectify the impacts (i.e., 
maintenance of silt traps and removal of accumulated silt from drainage)

3. Proposed pollution prevention and mitigation measures should not be generic 
measures, but should be tailored to the project-specific site conditions, while 
being practical, easy to implement and effective at minimum cost

4. Adequate explanations of the design and function of a pollution prevention 
and mitigation measures should be provided in the EIA report

5. The project proponent is encouraged to use best available technologies 
(BAT), best available control technologies (BACT) and benchmarking with 
alternative control technologies to see what could be possibly achieved in 
terms of prevention and mitigation

6. P2M2s require regular inspection, maintenance and rehabilitation. These 
shall be incorporated as part of the management requirements of the project, 
including the allocation of adequate budgets for such purposes.

7. The effectiveness of pollution prevention and mitigation measures (P2M2s) 
shall be documented through implementation of a monitoring program

6.9 Proposed Impact Management and Impact Monitoring
The proposed environmental impact management plan must be strictly 

followed, and each impact mitigation action documented during construction 
and operational stages (Table 13 & Table 14) . As part of the compliance policy, 
positive results of such measures must be continuously monitored. Likewise, 
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issues of concern must be monitored, and action must be taken if risks have a 
larger impact than predicted prior to project implementation. 

During the operation of the proposed wastewater treatment facility, water 
resources must be monitored to detect any impacts (impact detection monitoring), 
covering at least the following:

• Monitoring of treated wastewater quality according to environmental 
standards (discharge of treated effluent into water bodies such as river, 
dams or reuse of treated wastewater in agriculture of reuse of treated 
wastewater for landscaping)

• Monitoring of treated wastewater quantity
• Monitoring of the quality of downstream water resources according to 

environmental standards (drinking water standard)

A baseline of pre-existing quality of water bodies must be established through 
measuring the water quality prior to effluent discharge into the water body in question.

Table 13: Aspects to be covered in the environmental impact management plan during construction

Issues of concern Responsibility for 
implementations

Follow up 
responsibility

Appropriate management for resulting solid waste

Appropriate management for resulting fluid wastes

Noise levels due to construction operations

Possible air quality due to site preparation works

Appropriate life indices at the worker’s camps (in case of 
major and megaprojects) Covering local biodiversity system

During the operational phase the project’s monitoring plan needs to include 
(among others) the following major issues of concern:

Table 14: Aspects to be covered in the environmental impact management plan during operation

Issues of concern Responsibility for 
implementations

Follow up 
responsibility

Monitoring the implemented management plan for the 
resulting fluid wastes with a special focus on the resulting 
effluent, influent and potential leakage thereof.

Monitoring the implemented management plan for the 
resulting solid wastes (sludge/ biosolids)

Monitoring the quality of wastewater according to related 
standards and as per the following :
· Influent quality
· Effluent quality 
· The quality of downstream water discharged to the water 

bodies
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The proposes standard outline is based on main points of the comprehensive 
environmental impact assessment study requirements listed in Appendix III of 
the Official Gazette with the wastewater-specific aspects discussed within this 
document imbedded in the existing standard outline. 

The comprehensive EIA comprises two steps; the first terms of reference 
that include a brief description of all sections as delineated in the outline and 
the comprehensive EIA report that contains more a detailed description on the 
sections delineated in the standard outline, unless otherwise is required in the 
terms of reference.

1st Terms of reference content of the comprehensive environmental impact 
assessment study. 

1. An introduction containing the following:
• The project owner and the consultative entity assigned by the project 

owner to conduct the EIA 

• The project’s objectives

• The project area including the area’s maps referring to the nearby sensitive 
receptors 

2. Project description
• Project study area, geography, climate, population, landuse, sites 

landowners

• Project activities, techniques, operations and products 

• Raw materials and infrastructure

• Water and energy use in the project; and 

• Project employment and planned schedule

3. Regulatory framework

4. Environmental baseline description
• Physical environment 

• Biological environment 

• Demographic patterns and land use 

Proposed Standard Outline for EIAs 
for Wastewater Projects7
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• Cultural, heritage and tourism importance; and 

• Environmental system services including service description

5. A general description of the potential 
• Environmental impacts

• Social and economic impacts

• The accumulative effects including the worst possible cases 

6. Methodological, legal and administrative scope 

7. Risk assessment if required by the EIA Committee on Environmental Impact 
Assessment Studying the impacts of hazardous substances (stored, used, 
produced) at any phase of the project 

8. The expected time schedule 

9. The CVs of the environmental impact assessment study makers 

2nd comprehensive environmental impact assessment study content: 

1. Executive summary including the key results of the environmental impact 
assessment 

2. Legal scope and regulatory framework

3. Methodological and administrative scope

4. Project description and details, including:
• The project objective, nature, characteristics, plans, maps, charts and 

photos that show the project boundaries during its preparation

• Zone of impact (ZOI)

• Zone of study (ZOS)

• Project design capacity, served population and design horizon

• Project production operation 

• Waste, emission and greenhouse gases (that may cause water, air, soil, 
noise pollution, vibration, light, heat or radiation)

• An estimation of the number of persons, vehicles and devices and their 
expected movements

• Infrastructure facilities 
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• Any other activities such as new roads, water supply, power supply and 
sewage

• The distance of the project site from the surrounding 

 » Residential areas

 »  Agricultural areas

 »  industries

• The project’s impact on the climate and project vulnerability (sensitivity) 
to climate change 

5. Site selection description, including:
• Proximity to residential areas

• Landuse, planning and landscaping 

• Land ownership information (private or governmental land), associated 
with the land acquisition requirements

• Buffer requirements 

• Local soil characteristics, geology, hydrology and topography

• (Flat) land area available for possible expansions

• Water pollution

• Flooding

• Soil waste disposal 

6. Project alternatives including the site, design and used technology. If the 
project owner fails to present alternatives, then he shall explain the reasons 
for failure of incompliance
• Groundwater vulnerability and groundwater protection zones (If available) 

should be the primary factor to be considered for the site selection  

7. Environmental base Line Data: Site and environmental situation description 
with a record of the environmental circumstance before and after the 
suggested project implementation. The description shall cover key 
information as follows:

a. The physical environment 

• Climate

 » Temperature 

 » Precipitation 

 » Evaporation
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•  Geological, Morphological and Structural Setting

 » Lithostratigraphic classification 

 » Soil classification

 » Landscapes and topography

 » Geological map (overview and detailed maps)

 » Structural setting (overview and detailed maps)

 » Tectonic stress field (regional)

 » Historic seismic events (regional)

 » Landslide masses (historic)

•  Hydrological Setting  
 » Catchment area (and boundaries)

 » Major surface water sources

 » Flow paths towards surface- and groundwater 

 » including surface drainage (runoff, baseflow, peak flow, infiltration 
rates)

•  Hydrogeology 
 » Major well fields

 » Catchment areas 

 » Classification of aquifer system and recharge rates

 » Depth of impermeable layer(s)

 » groundwater quality

 » Groundwater protection zones (if available)

• Natural hazards

•  Sea water (if applicable)

•  Air quality

•  Noise levels

•  The distance from the ground (soil cover) to the groundwater table in 
predominantly overbuilt areas)

 b.  Social and economic environment

• Population and demography 

•  Proximity to population
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• Major human activities

•  Employment and unemployment 

•  Demographic patterns and social structure 

• Services including the available medical centers, educational 
institutions, entertainment facilities and waste management 

c.  Biodiversity  

• Flora

• sensitive habitats, etc.

 » Fauna

• Animals, rare or endangered species

• Marine environment and biodiversity (if applicable)

d.  Archeological and historical heritage

8. General consultation program describing scoping sessions, questionnaires, 
surveys, interviews, etc. 

9. Impact Assessment 

a. For the Preparation stage

b. For the Construction stage

c. For the Operation stage

d. For the Decommissioning stage

10. Impact identification and assessment: the assessment should be made 
in clear and organized manner in order to draw conclusions, where 
uncertainties (error rates) should be taken into account. 

a. A list of the environmental and socio-economic aspects and their descriptions

• Potential impacts of the resulted fluid wastes from small industrial 
discharge into the sewage network and wastewater treatment plant 
without pre-treatment

 » Location of wastewater treatment plant and activities within that 
location

 » Type and size of such activities 

 » Potential higher seasonal overloads 

 » Procedures to monitor influent quality
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•  Potential impacts from chemicals commonly stored and used in 
wastewater treatment facilities 

•  Potential impacts of the resulted solid wastes [construction, operation, 
abandonment]:

 » Possible sources of solid waste generation at different stages 

 » Waste generation rates according to their project category of waste

 » Overview on the estimated output generated solid waste

 » Potential impacts from poor waste management for different sources 
and at different stages

•  Potential impacts of the resulted solid wastes; (non-) stabilized sludge 

 » Overflow of sludge in the event of poor sludge management, large 
storm events or limited capacity 

 » Leaching from non-stabilized at landfills and on-site storage 

 » Emissions and fuels resulting from truck hauling of sludge to landfills 

 » Feasibility of anaerobic treatment, biogas production and energy 
recovery 

 » Energy consumption for sludge drying and/ or dewatering 

• Functionality and mechanism of the grievance system

•  Non-reuse plan: seasonal discharge and non-reuse periods 

 » Period of non-reuse 

 » Expected quantity of effluent that is surplus and cannot be reused 

 » Does the treated effluent meet reuse permissible criteria 

 » Does the treated effluent meet discharge into the environment criteria 

 » Discharge location 

 » Plans to design storage basins for treated effluent 

b. An impact (classification) assessment matrix used in the impact 
assessment 

c. The assessment and standards used for determining the impact 
significance 

d. A discussion of the remaining impacts, which are inevitable and 
accumulative 

e. The categorization of the important environmental impacts/ issues
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f. Modeling study:

• A justification of the used model 

• A discussion of the model’s calibration process, including the 
restrictions associated with the model’s usage 

•  A list of all information included 

•  The modeling conclusion to predict the nature and extent of the 
determined environmental impacts 

11. In conjunction with section seven, a table with all systems components and 
their potential environmental impacts must be included covering questions 
such as:
a. What is the function of each component and which method and technology 

is applied?

b. Which materials are used for each component, including all aspects?

c. Where leakages could possibly occur (e.g., connections)

d. Is stormwater collected by the network; which amounts might occur; will 
this lead to frequent bypassing of untreated wastewater?

e. Bypass: at which inflow amount raw sewage would have to be bypassed

f. Diameters and gradients along collector lines, diameter and spacing of 
manholes, location and size of pressure breaks

g. Location and size of temporary storage basins (in case of high inflow)

h. what installations/constructions are planned to provide the optimal 
protection of water resources?

i. Will the treated effluent be discharge into surface waters? 

j. Will all or part of the treated effluent be reused in agriculture? And for 
which class of agriculture will it be reused?

k. Which treated effluent quality parameters will be monitored to comply 
with the JS 893/2021; by whom and where? Who supervises and controls 
these analyses? How can reliable analysis results be ensured?

l. What procedures will be in place in case of emergency? Considering that 
precautionary measures such as determining the required time for the 
treated wastewater to reach the nearest water resource, particularly in 
emergency situations such as when the effluent quality does not meet the 
related standard requirements.
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m. Sludge treatment requirements: sludge quality parameters will be 
monitored to comply with the JS 1145/2016; by whom and where? Who 
supervises and controls these analyses? Sludge handling facilities and 
disposal sites, if sludge will be transported, where to? 

12. Potential impacts resulting from geohazards: the risks of potential 
geohazards within the project boundaries that can damage wastewater 
infrastructure must be assessed and addressed, and, if deemed present, 
mitigation options to reduce the risk of geohazards or an alternative project 
location be included

13. Potential impacts resulting from solid wastes: General data on sludge 
management should be provided and (predominantly concern (non)-
stabilized sludge).
a. Daily quantity of produced sludge

b. Available land for sludge management 

c. Available land for sludge storage on-site and projected year when the 
storage site reached its capacity

d. Name and location of off-site sludge storage 

e. Distance to off-site sludge storage

f. Measurements to prevent leaching of sludge at landfills 

g. Processing technology for sludge management 

h. Energy consumption for drying beds and/ or dewatering of sludge 

14. Potential impacts resulting from climate change
a. Identifying climate change concerns 

b. Analyzing baseline trends

c. Identifying alternatives and mitigation measures 

d. Assessing GHG emissions and evaluating the potential impact

e. Assessing effects

f. Monitoring and adaptive management (if applicable)

15. Evaluation of impacts 

16. Environmental management plan
a. Summary about the project

b. Summary about the project’s potential impacts
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c. Mitigation and impact prevention plan: proposed mitigation measures for 
the (construction-, operation- and decommission phase)

• Alternative site selection (location)

• Alternative designs (methods, technology, capacity, storage, 
diameters of collectors, etc.)

• Alternative materials (that are less hazardous)

• Alternative installation and construction procedures

• Alternative operational procedures

• Mitigation options to reduce the impact of identified geohazards 
through alternative site selection or constructional changes 

d. Documentation 

e. Procedures to reduce the sensitivity of the adverse effects including all 
phases of the projects and the costs of such procedures 

f. The severity, monitoring, and training requirements 

g. Acceptable limits during all phases of the project 

h. Environmental monitoring plan (type – frequency – Responsibility): 
the environmental impact monitoring plan is concerned in designing 
an appropriate observation program (construction, operation- and 
decommission phase) aiming at providing information to the ministry 
and/or other competent entities. The environmental observation plan 
provides and compares results to the basic information and national or 
international environmental tendencies. The observation should clearly 
identify the following: 

• Work execution operator’s order

•  Observation sites

•  Observation method 

•  Observation schedule and duration

• Specifications and standards to be adhered to

• Observation frequency and report submission to the competent, 
responsible entities 

•  Contingency and remedial action plans 
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17. Occupational health and safety: the observation plan should also include 
an observation of factory worker’s health, especially in connection with the 
vocational risks, if required. Special attention should be given for potential 
microbiological hazards and infectious diseases resulting from exposure to 
wastewater and sludge.
a. Impact prevention from chemical exposure 

b. Impact prevention form pathogenic exposure 

c. Impacts from bioaerosols

• Aerosol formation prevention 

•  Aerosol exposure prevention 

18. Public health and safety plan
a. Distance between wastewater treatment plant and other infrastructures 

and residential/ public areas

• Factors that influence the determination on proper distance between 
the wastewater treatment operations and other areas 

•  Sensitive receptors 

19. Appendices:
a. A list of the participants in the environmental impact assessment study 

preparation along with their CVs and evidence documents of their 
participation in the study preparation 

b. A list of all references

c. A record of all meetings, general consultation programs and consultation 
seminars
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The purpose of the checklist (Table 15) is to provide the ministry of environment 
(or any other decision-making institute) with a simple tool to verify if all aspects 
relevant for the EIA on wastewater specific projects are included in the final EIA 
report by the accredited consultancy. 

Table 15: Checklist on aspects to be included in the EIA 

Aspect(s) Included 
[yes/ no]

Adequately 
addressed

What further 
information is needed

Executive summary 

Legal scope 

Regulatory framework

Methodological scope

Administrative scope 

Project description and details

System components and their risks and impacts
· Function of each component 
· Technology of component 
· Materials used for components 
· Where leakages could possibly occur
· Stormwater 
· Bypass
· Diameters and gradients along collector lines
· Diameter and spacing of manholes
· Location and size of temporary storage basins 
· Discharge point and body of treated effluent 
· Reuse proportion (if applicable) 
· Purpose of reuse (if applicable)
· Monitored parameters for effluent 
· Responsible monitoring body 
· Location of monitoring 
· Frequency of monitoring 
· Assurance of monitoring analysis 
· Emergency procedures 

Site selection description
· Proximity to residential areas
· Landuse, planning and landscaping 
· Landownership information
· Buffer requirements 
· Local soil characteristics, geology, hydrology 

and topography
· (Flat) land area available for possible 

expansions
· Water pollution
· Flooding
· Soil waste disposal 

Proposed Standard Checklist for EIA 
Review of Wastewater related Project8
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Aspect(s) Included 
[yes/ no]

Adequately 
addressed

What further 
information is needed

Project alternatives  
· Site
· Design
· Technology 
(if absent, the project owner has to explain the 
reasons for failure of incompliance)

Groundwater vulnerability 

Groundwater protection zones

Integrating climate change into ESIA study 
· Identifying climate change concerns
· Analyzing the baseline trends
· Identifying alternatives and mitigation 

measures 
· Assessing GHG emissions and evaluating the 

potential impact
· Monitoring and adaptive management (if 

applicable)

Environmental base line data 

The physical environment 
· Climate 
· Geological, morphological and structural 

setting
· Hydrological setting
· Hydrogeology 
· Natural hazards 
· Sea water (if applicable)
· Air quality
· Noise levels 
· Distance ground (soil cover) to the 

groundwater table 

Social and economic environment
· Population and demography 
· Proximity to population
· Major human activities
· Employment and unemployment 
· Demographic patterns 
· Social structure 
· Services 

Biodiversity

Archeological and historical heritage

Description of the consultation program (scoping 
session, questionnaires, surveys, interviews, etc.)

Impact assessment 
· preparation stage
· Construction stage 
· Operation stage 
· Decommissioning stage 
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Aspect(s) Included 
[yes/ no]

Adequately 
addressed

What further 
information is needed

Impact identification
· fluid wastes 
· fluid wastes from non-domestic discharge into 

the sewage network
· Chemicals stored and used 
· Solid wastes 
· resulted solid wastes, (non-) stabilized sludge 

Grievance systems

Non-reuse plan: seasonal discharge and non-
reuse periods (if applicable)

Impact (classification) assessment matrix and 
impact assessment 

Method to determine impact significance 

Discussion of the remaining impacts, which are 
inevitable and accumulative 

Modeling study including justification, calibration, 
predictions (if applicable)

Impacts resulting from geohazards within the 
project boundaries 

Potential mitigation options to reduce the risk 
from geohazards 

General data on solid wastes/ sludge
· daily quantity of produced sludge
· Available land for sludge management 
· Available land for sludge storage on-site 
· Projected year when storage site reaches its 

capacity
· Name and location of off-site sludge storage 
· Distance to off-site sludge storage 
· Measurements to prevent leaching of sludge 

at landfills
· Processing technology for sludge management 
· Energy consumption for drying beds and/ or 

dewatering of sludge

Evaluation of impacts 

Environmental management plan
· Project summary 
· Summary on the project’s potential impacts 
· Mitigation and impact prevention
· Documentation
· Procedures to reduce the sensitivity of the 

adverse effects 
· The severity, monitoring, and training 

requirements 
· Acceptable limits during all phases of the 

project 



Guidelines for Environmental Impact Assessments of Wastewater Treatment Plants

 82

Aspect(s) Included 
[yes/ no]

Adequately 
addressed

What further 
information is needed

Environmental monitoring plan (type – frequency 
– responsibility)
· Work execution operator’s order
· Observation sites
· Observation method 
· Observation schedule and duration
· Specifications and standards to be adhered to
· Observation frequency
· Report submission to the responsible entities 
· Contingency and remedial action plans 

Occupational health and safety 
· Microbiological hazards and infectious 

diseases 
· Chemical hazards 
· Impact prevention from chemical exposure 
· Impact prevention from pathogenic exposure 
· Impacts from bioaerosols (aerosol formation 

prevention and aerosol exposure prevention) 

Public health and safety plan 
· Distance between wastewater treatment plant 

and residential areas
· Distance between wastewater treatment plant 

and public areas
· Factors that influence the determination on 

proper distance between the wastewater 
treatment operations and other areas 

· Sensitive receptors 

Appendices 
· List of the participants in the EIA 
· CVs of all relevant persons
· Evidence of participation in the EIA study 
· List of references 
· Records of meetings
· Records of general consultation programs 
· Records of consultation seminars 



Guidelines for Environmental Impact Assessments of Wastewater Treatment Plants

 83

AL-BALQA‘ APPLIED UNIVERSITY (2013): Environmental Impact Assessment 
for Wastewater Treatment Unit at Public Security Directorate 
Compound Amman – Jordan. – Unpublished report submitted to 
the Ministry of Environment. In cooperation with the International 
Research Center for Water, Environment, and Energy (IRCWEE).

BORDA (2022): Vulnerability Hotspots Mapping for Enhancing Sanitation Services 
Provision; hotspot sanitation map.
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Annex I Geological and Seismic Features

Figure 4: Geological Map of Jordan (BENDER, 1974)
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Annex II Main Tectonic Fault Lines in Jordan

Figure 5: Main Tectonic Features (DIABAT et al, 2008)
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Annex	III	Distribution	of	Earthquakes	in	Jordan	recorded	between	1900	–	2005		

Figure 6: Earthquake distribution in Jordan and the Middle East from 1900 to 2005 (NRA, 
2008)
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Annex IV Seismic Hazard Zoning based on Ground Peak Acceleration 

Figure 7: Seismic Hazard Zonation Map based on Ground Peak Acceleration (NRA, 2008)
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Annex V Seismicity Polygons in the Levant 

132 M. Sharon et al.: Assessment of seismic sources and capable faults through hierarchic tectonic criteria

Figure 6. The seismicity polygons: earthquake kernel density of
values > ∼ 0.001 events km−2 yr−1 and M0 kernel density of val-
ues > ∼ 9.5 log(J km−2 yr−1); the product is the overlap polygon
(in brown).

(or partly inside) the overlap zone defined by the two seis-
mological analyses (Fig. 6).

The subgroup includes the Hasbaya fault in Lebanon, the
fault zone in the western and eastern margins of the Dead
Sea, the marginal faults of the Hula basin, the Carmel-Tirza
fault zone (CTF) and the Elat fault (Fig. 5). The partitioning
of the slip rate across parallel segments in any given fault
zone is usually below the geodetic measurement (or the in-
formation) resolution. Therefore, the segments presented in
Fig. 5 are representative but not necessarily the most active
within a given system.

Due to the lack of reliable historical and paleo-
seismological evidence, the evaluation of maximum possible
magnitude on these faults is less certain and requires sev-
eral assumptions. First, we consider here a local rupture on
segments from a given system and disregard a rupture of the
entire system as part of an extremely large earthquake on the
main strike-slip faults (as evaluated separately in Sect. 5.1).
In addition, we assume that the longest possible subsurface
rupture length is similar to the length of the segment’s surface

trace. For example, the Carmel fault, the northern fault in the
CTF, is up to 40 km in length (on- and offshore). Accord-
ing to some published scaling relationships, rupturing along
its entire length can be associated with up to ∼ 7Mw earth-
quakes (Wells and Coppersmith, 1994; Stirling et al., 2013).
However, here we assume again that such magnitudes must
be interconnected with an earthquake along a much larger
DST segment (Agnon, 2014) and not confined to a local seg-
ment. We therefore assume a maximum rupture length of
∼ 10–20 km along faults from this subgroup and correspond-
ingly to maximum magnitudes of Mw < 6.5 (Wells and Cop-
persmith, 1994). We note that the data on the Elat fault is
based only on evidence from its northern edge (e.g. a catas-
trophic event at 2.3 ka inferred by Shaked et al., 2004), while
the rates at its offshore parts are less constrained. Further
work on its subsurface section and the connection to the main
sinistral displacement is required for better evaluation of its
seismic potential.

We additionally note that large earthquakes along the
Cyprian Arc (Fig. 1) can also generate tsunamis that might
affect the coastline of Israel (Salamon et al., 2007). This
source is not analysed and mapped here but should be taken
into account in regional seismo-tectonic models.

6 Capable faults

6.1 Framework and principles

The hazard of surface rupture is defined as the likelihood of
an earthquake that will rupture the surface within a certain
time window. This likelihood is based on knowledge about
the past and present fault kinematics and dynamics. The de-
termination of the relevant time reference for young faulting
is usually dictated by different constrains and applications.
In the United States, faults are commonly considered to be
active for planning constructions if they have ruptured the
surface at least once in the past 10 kyr. However, regional
conditions, such as sedimentary cover or available age dat-
ing of pertinent geological units, can affect this determina-
tion. For example, faults that are defined as “Active” in the
“Design Provisions for Earthquake Resistance of Structures”
in Israel are those that ruptured the surface in the past 13 kyr
(Heimann, 2002). This is the age of the top of the lake for-
mation that covers significant parts of the Dead Sea valleys.

The time reference for special constructions such as dams
and nuclear power plants is usually much longer, because
the possible damage to the construction has severe regional
implications. According to the International Atomic Energy
Agency (IAEA) Safety Fundamentals (IAEA, 2010), capa-
ble faults are those with evidence of displacement over thou-
sands or millions of years, depending on how tectonically
active is the area. Here, the Quaternary period is selected
as the time reference for sensitive facilities due to two main
reasons: (a) we assume that faults that were active during

Nat. Hazards Earth Syst. Sci., 20, 125–148, 2020 www.nat-hazards-earth-syst-sci.net/20/125/2020/

Figure 8: Seismicity polygons designed for regions where geological evidence is missing and 
for which the assumption that faults that are associated with seismically active subzones 
are more likely to have ruptured the surface in the Quaternary compared to others.
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Annex VI Major Solid Waste Dump Sites in Jordan

Figure 9: Geographical overview of Jordan’s major solid waste landfills, partially serving the 
purpose for the disposal of sludge produced during the wastewater treatment process (GIZ, 2022)
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Annex VII Scoping Session Report Content 

1. Introduction, including: 

a. The names of the project owner or developer, the consultation entity and 
contact details. 

b. Consultation seminar date and place. 

2. Project description, including:

a. Project characteristics, including a brief description and objectives of the 
proposed project

b. Description of study area

c. Description of current  situation

d. Description of proposed project including alternatives

3. Legal scope, which includes a brief description of the legal requirements 
of the comprehensive environmental impact assessment process and 
consultation seminars. 

4. Scoping session procedures: the consultation seminar includes a provision 
of the following information: 

a. The names of the project owner or developer, the consultation entity and 
contact details. 

b. Project characteristics, including a brief description and objectives of the 
proposed project. 

c. A plan showing the project boundaries and distance from the nearest 
communities, developmental facilities, and neighboring sensitive areas. 

d. A description of the main operations including the capacity, inputs, and 
outputs. 

e. Work program of the construction, operation, and rehabilitation phases 
wherever applicable. 

f. The resources used in the construction and operation (materials, energy… 
etc.). 

g. The relation with the existing or planned projects, if any. 

h. Information on the alternatives being studied. 

i. Other activities that may be required as a result of the project (such as 
new roads, new water extraction and supply, power generation or transfer, 
house increase and wastewater disposal). 
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j. The environmental, social, and economic impacts resulting from the 
project and a proposal of the reduction procedures that can be applied to 
mitigate the adverse impacts. 

5. Environmental issues, including:

a. Existing environmental issues

b. Significant and non-significant environmental issues

c. Proposed approach to address significant issues

6. A summary of the feedback given by the relevant entities and a description 
of the methods used for collecting the data. 

7. The scoping session’s influence on the terms of reference, which includes 
modifications thereto based on the feedback, an explanation of the reasons 
for modifications, a discussion of the feedback that has not contributed 
to the terms of reference modification and an explanation of the failure to 
make modifications based on the feedback. 

8. Description of the Environmental Assessment Methodology including, next 
step, Data  source and analysis,  EIA report outline and schedule 

9. Appendices  such as:

a. A list of attendees (with contact details) and the entities they represent. 

b. Scoping session agenda and presentation slides

c. Related standards 

d. Scoping session questionnaire, and questionnaire responses analysis. 
Questioners should include questions about the participant’s feedback on 
possible impacts of environmental issues such as, socio-economic, public 
health and natural resources 

e. List of related laws and regulations
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Annex VIII Environmental Scoping Matrix with related Environmental Components 

Key Project
 Activities 

Air 
Quality 
& Odour

Surface
 Water 
Quality

Noise & 
Vibration

Geology 
& Soil

Groundwater
Quality

Waste 
Generation

Terrestrial 
and aquatic 
flora & fauna Land Use

Land 
Traffic & 
transport

Socio-
Economic

Public 
Health Risk

Pre Construction
Access Tracks
Survey
Site investigation
Land Acquisition
Construction
Site Clearing
Earthworks 
Acillary/ 
Infrastructural 
works
Construction of 
pump-houses, 
storage tanks, 
manholes 
Construction of
 buildings / 
machineries 
Operation
Conveyance of
 sewage to site
Preliminary 
Treatment 
Secondary 
Treatment
Tertiary 
Treatment
Pumping treated 
sewage to 
discharge
Sludge Treatment
Sludge 
Management 
(storage, handling 
and transfer)
Occupational and 
safety
Power failure / 
abnormal 
operating 
conditions 
Abandonment 
Decommissioning, 
dismantling and 
removal of STPs 
and STFs
Demolition and 
disposal (reuse) of 
building 
infrastructures
Site restoration 
and rehabilitation
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Annex IX Environmental Laws, Regulations, Instructions, policies and Related 
Technical Standards

Laws

• Environmental Protection Law No. (6) of 2017

• Natural Resources Law No. 19 of 2018.

• Framework Law for Waste Management No. (16) of the Year 2020

• Water Authority Law (No.18, 1988) amended by Law No.62 of 2001, and 
amended by Law 22 of 2014

• Agriculture Law No. (13) of the Year 2015 and its amendments.

• Antiquities Law (No.21, 1988) and its amended Law (No.23 ,2004)

• Temporary General Electricity Law (No.64, 2002) and its amendments

• Civil Defense Law No. (90) of 2003; read with Law No. (18) of 1999

• Traffic Law No. (49) of 2008 and its amendments.

• Municipalities Law (No.14, 2017)

• Local Administration Law (No.22, 20121

• Public Health Law No. (47) of 2008  Amendment to the Public Health Law 
(No.11, 2017)

• Cultural Heritage & Antiquities Law No. (21) of 1988 and its Amendment 
Law No. (55) of 2008

• Development Zones and Free Zones Law (No. 38, 2017)

• Land Acquisition Law No. (12) of 1987 and its amendments.

• Labor Law and its amendment Law No. (8) of 1996 and its amendments.

• Land Transport Regulatory Authority Law (2011)

• Anti-human trafficking Law No. (9) of 2009 

• Renewable Energy and Energy Conservation ( Law No. 13 of 2012) 
amended by Royal Decree No.33 of 2014
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By-laws (regulations)

• Environmental Classification and Permits Regulation No. (69) of 2020

• Regulation No.68 of 2020 - Hazardous Materials and Waste Management 
System issued in accordance with Articles 6 and 7 of Environmental 
Protection Law No.6 of 2017

• Climate Change Regulation No.79 of 2019 issued pursuant to Article 30 of 
the Environmental Protection Law No.6 of 2017

• Regulation of the Department of Environmental Protection No. 37 of 2018

• Air Protection Regulation No. (28) of 2005

• Groundwater Control Regulation No. (85) of 2002 and its amendments 
(By-Law No.64 of 2015, By-Law No.75 of 2019,By-Law No.25 of 2018 ,By-
Law No.92 of 2017)

• Soil Protection Regulation No. (25) of 2005

• Hazardous Materials and Waste Management Regulation No. (68) of 2020

• Harmful and Hazardous Substances Management Regulation No. (24) of 
2005

• Environmental Information and Control system for Waste Management 
Regulation No. (85) of 2020

• Land Use Planning By-law No. (6) of 2007

• Forming Committees and Supervisors of Occupational Safety and Health 
Regulation No. (7) of 1998

• Bird Protection and Hunting Regulation No.( 13) of 1973 and all 
amendments

• Natural Reserves and National Parks Regulation No. (29) of  2005

• Regulation of 2013 on the instructions of the use, import, and export of 
ozone depleting substances

• Regulation No. (7) of 1998 on Forming Occupational Safety and Health 
Committees, issued pursuant to Article (85) of the Jordanian Labor Law 
No. (8) of 1996 and its amendments.

• Solid Waste Management System issued in accordance with the provisions 
of Article 31 of the Waste Management Framework Law No.16 of 2020
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Instructions

• Instructions for the Limitation and Control of Noise of 2003

• Instructions No. (1) of 2013 on the Prevention of Health Nuisances related 
to Health Hazards resulting from Housing Units of Labor Groups

• Protection of Workers from Workplace Hazards Instructions of 1998

• Hazardous Waste Management and Handling Instructions of 2019

• Spent Mineral Oils Management and Handling Instructions of 2014 and 
its amendments

• Instruction on Industrial and Commercial Wastewater Disposal in Sewage 
Network of 2017

• Instruction No. (1) of 2013 on Preventing Occupational Hazards related 
to health hazards arising from workers’ housing units in site, Issued in 
accordance with Article (49) of the Public Health Law No. (47) of 2008.

Policies

• Jordan Climate Change Policy for Resilient Water Sector, 2016, considering 
expected future amendments.

Technical Standards

• Use and Disposal of Treated Sludge Standards (JS 1145/2016) 

• Reclaimed Industrial Wastewater Standards (JS 202/2007) 

• Storage Standards: General Precautionary Requirements for Hazardous 
Substances Storage (JS 431/1985)

• Temperature Standards: Heat Levels allowed to be exposed to in work 
environment (JS 525/1987)

• Ergonomics of the thermal environment - Analytical determination and 
interpretation of heat stress using calculation of the predicted heat strain 
(JS 2310 / 2021)

• Ergonomics of the thermal environment — Analytical determination and 
interpretation of heat stress using calculation of the predicted heat strain 
(ISO 7933/2004)

• The Standards of Maximum Permitted Air Pollutants Discharge of Stable 
Sources (No.1189/2011)
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• Engines Discharges Standards (JS 1052/1998)

• Motor Vehicle Emission Standards - Diesel Engines (JS 1053/1998)

• Automotive Engine Standards (Noise Level) (JS 1059/1998)

• Reclaimed Domestic Wastewater Standards (No. 893/2021) 

• Ambient Air Quality Standards (JS 1140/2006)

• Drinking Water Standards (No. 268/2015).

Note: EIA expert must flow the latest amendments of laws, regulations, 
instructions, policies and technical standards when conducting EIA studies 
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