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The Small Communities Project USAID/Jordan and Water Authority of Jordan

Executive Summary

The Water Authority of Jordan with the support of USAID plans to implement a low-
maintenance wastewater treatment and reuse (WWT&R) project in North Shouneh using proven,
appropriate technology. This WWT&R project is part of the wider USAID-funded activity,
Wastewater Treatment Facilities for Small Communities in Jordan (the “Small Communities
Project”). This report presents the Environmental Assessment for the project in North Shouneh.
A separate Final Feasibility Study Report has also been submitted.

E A methodology

The project team conducted a scoping session on February 23, 2005 at the Offices of the
Northem Jordan Valley Administrative Governor (Mutasarmifiya) in North Shouneh and
submitted a scoping statement immediately thereafter. This draft EA report was researched and
prepared on the basis of the MoE and USAID approved scoping statement by a multidisciplinary
team of seven specialists with proven EA experience in Jordan under the supervision of the Chief
of Party. The team visited the sites on several occasions, collected and interpreted data from
several official sources and consulted numerous stakeholders to identify all significant
environmental concems and mitigation measures.

Major project stakeholders consulted regularly since the inception of the project include the JVA,
WAJ, the MWI, the Municipality of Muath Bin Jabal (MB]), several local community leaders, the
Mol (Mutassarif) and septage tanker operators. Additional consultations have also taken place
with several other stakeholders including the MoE, MoH, the Military, the MoA, DoA, other
municipalities, environmental organizations, research institutes and several members of the

general public.

Description of the proposed project
The propased seruce area

The proposed WWTP will serve communities that lack sewage collection networks and depend
on septage tanker trucks for the collection and disposal of their wastewater. Initially, the
proposed WWTP will serve a large geographical service area. It will receive septage from
communities under the jursdicion of Northem Jordan Valley Sub-Directorate (e.g.
municipalities of Mu’ath Bin Jabal, Tabqit Fahel, Sharhabeel Bin Hasna) as well as some of the
septage from communities in the eastern uplands within Taybeh and Kura municipalities. The
service area will gradually shrink thereafter as population increases and will need to be further
restricted during the summer when septage quantities are at their highest.

As such, the WWTP will serve up to 80,000 people. The plant is expected to begin operations in
2008 and is designed for a 20-year time horizon (i.e., until 2028) with an influent capacity of 1,200

m3/day of septage.

The proposed WWTP site

The proposed WWTP site is located about 5 km southwest of North Shouneh town center, 230
meters below sea level, in the narrow strip of land available in northem parts of the Northem
Jordan Valley (NJV) within the Irbid Governorate. The site boundary is 50 meters from the
international border with Israel and is therefore associated with a heavy military presence and lies
within areas explicitly referred to in the Jordan-Israel Peace Treaty.
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The property (slightly over 300 Dn) was selected in consultation with a wide range of
stakeholders as one of the only govemment-owned properties in the area that satisfied several
environmental and economic criteria and is large enough to host a WWT&R project for the
targeted service area.

The propased WWTP techmology

Following a rigorous comparison of several treatment altematives, the detailed design of the
WWTP in North Shouneh will be based on: screening and grit removal; anaerobic basins;
denitrification reactors; recirculating sand filters; constructed wetlands; sludge drying beds; and a
storage lagoon/polishing pond. These consecutive treatment steps are required to treat the
influents (1,850 mg/1 BOD, 7,353 mg/] COD, 6424 mg/l TSS and 322 mg/1 TKN) to the

required effluent standards.

E fluent reuse

The water reuse activity will maximize on-site reuse revenues within given land constraints (about
140 Dn available for cultivation) to help recover O&M costs and to serve as a reuse
demonstration. Any reclaimed water not used on the site will be used for irrigation on nearby
agricultural land. Accordingly, the WWTP will be designed to meet Class B - “Fruit Trees, Sides
of Roads outside city limits and landscape” standards (JS 893/2002, refer to appendix B).

Potential impacts, mitigation measures and environmental management

The overall net hr\}ﬁact of the project on the environment in the area will be positive. Potential
adverse impacts, mostly limited to the area immediately surrounding the WWTIP, have
nonetheless been comprehensively identified and assessed. Specific mitigation measures are
proposed that ensure potential impacts are minimized.

Posutiee impadts

The project will result in several positive impacts on the local environment and communities.
Most significant of these are that it will: reduce the costs borne by households to empty cesspits
(currently between JD20 and JD45 per trip) by providing a nearby, long-term WWTP solution
that will receive and treat septage in an environmentally friendly manner. It will improve public
health/sanitation and protect soil and water resources in the region by minimizing current cesspit
overflows and controlling current tanker disposal practices. The project planning process
included measures to enhance these and other potential positive impacts. The design will provide
further enhancement of positive impacts as will the environmental management plan using the
long-term operations.

Diuuring construction
As with all infrastructure projects, the potentially significant adverse impacts during construction
include noise and air quality deterioration from earthworks and transportation, impacts from the
disposal of excavated materials and construction waste as well as health and safety hazards. The
site also borders a restricted area with landmines. The mitigation measures proposed include strict
coordination with the military, carefully designing and planning earth works and a construction
transport management plan, implementing various measures to minimize dust generation and
noise, ensuring appropriate separation, handling and disposal of wastes, health screening of labor
for infectious diseases as well as requiring various other health and safety measures to be

implemented.
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There 1s also the risk of potentially disturbing archaeological sites, however this risk is low and
the project team will coordinate with the DoA as required prior to and during construction. The
construction site itself is also at risk from erosion, however an evaluation of the site and the
design and implementation of necessary erosion/runoff control will minimize this risk if
construction is to carry through to the winter. With such mitigation measures, discussed and
specified in detail in this report, all residual adverse impacts will be minimized.

Duming aperation

Potential adverse impacts during operation are similar to typical wastewater treatment plants and
include odor emissions, pollution from sludge disposal, improper effluent reuse, contamination
from accidental spills, overflows and seepages, an increase in pests and occurrence of parasitic
diseases as well as health and safety hazards. The potential cumulative impact of TWW reuse on
water resources in the immediate area s insignificant in comparison with those from other
Stressors.

Mitigation measures proposed include a major focus on odor minimization and control in the
WWTP design, conservative design with high operational flexibility to ensure being able to
continuously meet effluent and sludge standards, including several hydraulic safeguards as
appropriate, disease vector and pest control management as well as requining various other
standard health and safety procedures. Planned groundwater monitoring and early waming
systems will help protect the water resources in the immediate area. These systems and other
mitigation measures will also assure rapid remediation of any unanticipated adverse effects.

Risks to the WWTP structseres and its appropriate aperation

The project area is within one of the most active earthquake zones in Jordan and will therefore be
designed and built with strict adherence to the relevant Jordanian building codes (Zone A). The
military may also temporanly restrict access to the site for security reasons. Therefore, the project
will include provision for building a dedicated off-site receiving facility if needed in the future.
Several other risks that may hinder normal operations include receiving non-residential septage,
volumetric flow imbalances afid sub-optimal operating capacity, flooding and power failures. The
project design and operating procedures will include emergency response procedures and specific
contingency plans for each of these risks to ensure adequate protection of the environment.

E rronrrental managerrent and roratoring

This report presents a meticulous environmental management and monitoring plan (EMMP) to
ensure environmentally sound project implementation, monitoring and follow-up with
responsibilities and timings assigned for each particular mitigation measure. This EMMP must be
continuously revisited by the project team, contractor, Municipality and other concerned
stakeholders to ensure it is being implemented, remains up to date and is adjusted where and
when necessary to keep potential adverse impacts at a minimum.
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AIPS
AL
AS
asl
BAF
Cw
Dn
EA
EPIQII
ES
JD
KAC

NGO

Acronyms and Abbreviations

Advanced Integrated Pond Systems
Aerated Lagoons

Activated Sludge

Above Sea Level

Biological Aerated Filters

Constructed Wetlands

Dunums (1 Dn = 0.1 Hectares = 1,000 mv)

Environmental Assessment

Environmental Policy and Institutional Strengthening Indefinite Quantity Contract II

Feasibility Study

Jordanian Dinar (1 JD = 1.41 USD)
King Abdullah Canal

Mu’ath Bin Jabal (Municipality)
Mem\k{mn‘e Bioreactor Systems
Ministry of Water and Irmigation
Non Governmental Organization
Northern Jordan Valley

Oxidation Ditch Systems
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The Small Communities Project USAID/Jordan and Water Authority of Jordan

1 INTRODUCTION

In support of the people and Government of Jordan, USAID plans to finance the implementation of a
low-cost low-maintenance wastewater treatment and reuse (WWT&R) project in North Shouneh. This is
a four-year project implemented for the Water Authority of Jordan by IRG and ECODIT under the
USAID Environmental Policy and Institutional Strengthening Indefinite Quantity Contract II (EPIQ II).
In accordance with USAID (22 CFR 216) environmental review requirements, an initial environmental
examination (IEE) prepared by USAID Jordan in August 2004 requires a full environmental assessment
(EA) to be carried out for the proposed project. This report presents the EA, which is a detailed study of
the reasonably foreseeable significant effects, both beneficial and adverse, of a proposed action on the

environment.

1.1.  Background to the Small Communities Project

The WWT&R project in North Shouneh is part of the wider activity, Wastewater Treatment Facilities for
Small Communities in Jordan (the “Small Communities Project”). The Small Commiunities Project will
design, supervise and construct proven low-cost/low-maintenance, septage-based wastewater treatment
plants (WWTP) to serve Shobak and North Shouneh (both communities lack sewage collection networks).

The Jordanian Wastewater Management Policy states that central treatment plants shall be built to serve
semi-urban and rural communities and collection of wastewater shall be made initially through trucking
until such a time when collection systems (such as an underground piping nerwork) are justified. Trucking
wastewater to the central treatment plants eliminates the need for expensive collection infrastructure and
provides flexibility in selecting sites. It also facilitates a “community cluster approach,” serving several
neighboring rural communities.

The Small Communities Project will also develop local capacity to operate and maintain the facilities in a
sustainable manner after the project ends, turn over the operation and maintenance of these facilities to
local bodies (Municipality, Village Councils, Private Sector, etc.), and create the framework to secure reuse
of the treated wastewater (TWW). This will serve as a model for other areas in Jordan. The Project began
in the summer of 2004, will span four years and covers a scope of work comprised of the following

detailed tasks:
Task 1:  Conduct preliminary planning activities (& select communities to work in);
Task2:  Prepare a feasibility study;
Task 3:  Conduct a Scoping Session and prepare an EIA;
Task4:  Establish “institutional partnerships” and cost recovery mechanisms;
Task5:  Prepare detailed engineering design/drawings and bid documents;
Task 6:  Select contractors and supervise construction;
Task7:  Monitor plant operations and the quality of treated effluents;
Task8:  Implement the wastewater reuse components;
Task9:  Provide capacity building and training related to the projects;

Task 10:  Assist the Government of Jordan in the formulation of policies, guidelines, and
standards related to WWT&R; and

Task 11:  Prepare final report including lessons learned.

Final EA -North Shouneh IRG/ECODIT, November 2005 - Page 1
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The Small Communities Project USAID/ Jordan and Water Authority of Jordan

1.2.  Purpose of the EA

Consistent with USAID environmental regulations 22 CFR Part 216 and Jordanian draft EA guidelines,
the objectives of this EIA are to:

1) Assess and analyze the significant environmental issues related to the project;
2) Describe and compare project alternatives;

3) Identify and describe the positive and potential adverse impacts of the project on the
environment; and

4) Propose measures to mitigate the potential adverse impacts and formulate a monitoring
program with clear distnbution of responsibilities. The EA is also a planning tool to
minimize negative environmental impacts by enhancing the project design.

According to the IEE prepared by USAID Jordan in August 2004, all of the above project tasks with the
exception of Task 6 and Task 8 qualify for “Categorical Exclusions” per 22 CFR 216.2(c)(2) (i), (xiv), (xv)
and/or (). Task 6 is given a “Positive Determination” requiring the design, feasibility, and construction
Management CONLACtor to prepare a combined scoping session and full EA per 22 CFR 216.2(d)(x) as

“classes of actions normally having a significant effect on the environment”. Task 8 qualified for a

“Negative Determination” as it is not expected to have a negative impact on the environment, as
proposed mitigation measures will eliminate/ minimize negative impacts. Nonetheless, reuse design and
operational considerations are addressed in this EA.

1.3. Method(;l})\gy

Guided by the IEE determination, the project team drafted a scoping brief based on the identified project

alternatives and general understanding of the local situation. This brief provided the background for a
public Scoping Session conducted on February 23w, 2005 at the Offices of the Northern Jordan Valley

Administrative Governor (Mutasarrifiya) in North Shouneh. Following the scoping session in North

Shouneh, the team prepared and submitted to USAID a scoping statement.

The Scoping Statement anticipated potentially significant issues, issues that are potentially not significant,
and proposed how and by whom the EA study will be conducted. This scoping statement was also used
to set forth a clear understandings between USAID and the Water Authority of Jordan / Ministry of
Environment with respect to these issues for this project in North Shouneh and forms the basis for this
EA report. USAID submitted the scoping documents to MOE on March 15 and MOE replied with
agreement in principle on May 2nd 2005. A final Scoping Statement was submitted to USAID in early

June.

The EA team visited the preferred candidate sites in North Shouneh and collected baseline data including
population and economic activities, septage generation and collection (part of feasibility study), important
recreational, culrural and historic areas, topography, hydrogeology, climate, biodiversity (fauna, flora,
avifauna) and ecosystem as relevant to the defined study area and potential impacts identified in the

Scoping Statement.

The project activities, their impacts and specific mitigation measures are summarized in tabular forma
along with the necessary monitoring  requirements, indicating the roles and responsibilities for
implementing the mitigation measures/ monitoring etc. This environmental management and monitoring
plan (EMMP) is intended to be practical and will need to be penodically reviewed and updated during the
Lifetime of the project. As such, it will serve as the cornerstone for ensuring the implementation of the EA
recommendations and any adjustments where and when deemed necessary in the future.

Final EA -North Shouneh IRCE)ECODIT, November 2005 - Page 2
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8 1.4.  Report Organization
.

This report is organized into seven chapters:

1. Introduction

2. Analysis of alternatives and description of the proposed project

3. Legal and institutional framework

- 4. Description of the existing environment (affected areas)

5. Assessment of impacts and proposed mitigation measures

- 6. Environmental management and monitoring plan

7. Conclusions

- There are six appendices to the main report:

Appendix A Preliminary WWTP Layout, Process Flow and Hydraulic Profile
- Appendix B Water Reuse and Sludge Standards

. Appendix C Population and Monthly Wind Data

- Appendix D Jordan Archaeological Data Information System (JADIS)
Appendix E List of Observed and Known Species

%& AppendixRn * References

Appendix G~ The EA Team

Eu Appendix H  Stakeholder consultations and approvals

&
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The Small Communities Project USAID/ Jordan and Water Authority of Jordan

2. ANALYSIS OF ALTERNATIVES AND DESCRIPTION OF THE PROPOSED
PROJECT

This chapter provides an overview of the project area and its current situation with respect to septage
generation, collection and disposal. It discusses the need for the project, the project alternatives
considered and provides the rationale for the preferred action: including the preferred location for the
wastewater treatment plant, technology to be used, the service area and the proposed water reuse activities.
It also summarizes the project activities during construction, operation and maintenance.

2.1.  Overview of the potential service area and need for the project

North Shouneh (‘Shouneh Shamaliya’), with a population of approximately 15,000 people, is one of the
largest towns in NJV. It is part of the Municipality of Mu’ath Bin Jabal, the northern most municipality of
the Jordan Valley with a total registered population of over 30,000 people. Other municipalities in the
NJV also include the Municipality of Tabqit Fahel, just south of Mu’ath Bin Jabal, and the Municipality of
Sharhabeel Bin Hasna which is the furthest south. Tabgqit Fahel has over 27,000 registered people and
includes towns such Mashan and Sheikh Hussien. Sharhabeel Bin Hasna has over 28,000 people and
includes towns such as Wadi Al Yabis, Abu Sido and Kraymah, the southernmost town in the NJV.

Population density is relatively high in some of the larger town-centers such as North Shouneh, but is less
5o in other smaller residential areas. Residential space is quite Limited in the NJV since the valley falls
within a narrow strip of highly agricultural lands surrounded by steep hills to the east and the Jordan River
to the West. The area borders Syna to the North and the Occupied Territories / Israel to the West. In the
hills to the east, the NJV is bordered by the Municipalities of Taybeh and Kura that are home to over
100,000 people. The NJV area and some of the main towns in it are presented in Figure 1 below.

Figure 1
The NJV: its main towns and location within Jordan
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Within the NJV, around seven septic tankers currently operate full-time, disposing of 400 to 500 m3 of
septage per day and as high as 700 to 800 m3/day in the summer (see Section 4.2.b). On average,
households in the NJV normally used to pay anywhere between 5 and 20 JD per tanker trip for this service
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for disposal within the NJV. The exact amount would depend on the distance tankers would have to travel
before unregulated discharge to the open environment.

Until very recently (December 2004) tanker drivers disposed of septage in the lower reaches of a nearby
Wadi that empties into the Jordan River. They are currently banned from disposing in the area due to
environmental and health concems and are now required to discharge at WWTP’s much further away. As
a result, tankers are now charging between 20 and 45 JD’s per trip unless they discharge illegally. Many
households have to pump their cesspits quite regularly (once every 2 to 3 months, some once every 3 to 4

weeks).

Mostly dependent on farm work, the financial strain on most households from this septage situation is
tremendous. With the recent increase in tanker costs, many households could no longer afford to pump
their cesspits, and have left them to overflow into the streets. When tankers discharge illegally, they often
get caught fined and thrown in jail for a few nights and are unable to provide their services temporanly -
making it even more difficult for households to get their cesspit emptied. This situation is most severe in
the Municipality of Mu’ath Bin Jabal, and particularly in the town of North Shouneh.

2.1a. The no action altemative

If nothing is done about the situation described above, tanker drivers would continue to collect septage
from households in the area and charge between JD20 and JD45 per trip. Considering only the town of
North Shouneh in the NJV, at average current private tanker transport rates, the septage transport savings
associated with the selected site (see Section 2.3) are expected to be anywhere from 8,000 to 15,000 JD per
month when compared With the no-action alternative of continuing to require tankers to discharge at the
Tell Al Mantah WWTIP. In 2028, these savings are expected to approximately double.

Many households cannor afford to pay for the service - they either empty their cesspits less regularly or
stop emptying their cesspits altogether. In both cases, cesspits will overflow, contaminate streets and
generally create unsanitary conditions in and around residential areas. Otherwise, tankers will revert to
discharging into the open environment with similar consequences.

The quantities requining disposal are increasing over time and without this project, would increasingly
cause significant pollution of soils, important water resources in the area as well as a further sk to the
already fragile public health situation and a further unbearable drain on meager family incomes.

2.2.  Design capacity, service area and phasing

Varying the WWTP service area and design capacity to cover a larger, regional area is not a viable
alternative. A regional WWTP in the area would present significant risks associated with plant size
(without needing to resort to high-cost and high-tech/ maintenance), site location, etc. Furthermore,
implementing a single WWTP for such a large area (e.g. to include more than one or all of the
municipalities in the region) would not be economic in the long run as the average distances that tankers
would need to travel would remain high (and will not cease to place a burden on households).

In light of the relatively large populations in the region, and the most pressing need for such a WWTP to
serve North Shouneh in particular, the service area, and accordingly the design capacity of the WWTP,
should target the Municipality of Mu’ath Bin Jabal in the long-run. The WWTP will be designed to receive
septage from this service area for the next 20 years (20-year time horizon) as an acceptable, long-term
WWTP target. After that, additional expansion/upgrade or another WWTP could be implemented to meet
the additional septage being generated by further increases in population.

However, until Mu'ath Bin Jabal begins to produce septage quantities at the WWTP’s future flow design
capacity as discussed below, the WWTP would be able to accept septage from other communities in the
NJV (e.g. the municipalities of Tabqit Fahel, Sharhabeel Bin Hasna) as well perhaps some septage from
Kura and Taybeh in the higher elevations.

Final EA -North Shouneh IRG/ECODIT, November 2005 - Page 5
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2.2a. Proposed design capacity and service area

The design influent capacity for the WWTP is 438,000 m3/year, which corresponds to a maximum daily
septage influent of 1,200 m3/day during the peak summer months. The Mu’ath Bin Jabal Mumc1pahty
(the target service area) is projected to generate this quantity of septage duning the summer by the year
2028 (see MBJ “high” septage estimate for 2028 in Table 12) when its population is expected to
reach/exceed 45,000 inhabitants (see Table 11). At that time, Mu’ath Bin Jabal (MB]) is expected to
produce 51gmf1cantly less than this amount during the winter (see MBJ “low” septage estimate for 2028 in
Table 12), implying that the WWTP can accept septage from a wider service area during the winter
months,

Alternatively, if MB] begins to exceed 1,200 m3/day as a peak summer value sooner than expected, then
summer discharges can be limited/discouraged and winter discharges encouraged through pricing and/or
other regulatory mechanisms. Such an adjustment in the seasonal distribution of discharges (ie., when
people empty their cesspits) could be used to increase the length of time that the WWTP could potentially
continue to serve MBJ without expansion or upgrade.

The proposed WWTP can accept septage from the widest possible service area during the first 5 years of
operation ~ including all septage (summer and winter) from communities under the jurisdiction of
Northern Jordan Valley (NJV) Sub-Directorate (e.g., Tabgit Fahel, Sharhabeel Bin Hasna in addition to
MB] municipalities) as well as some of the septage from communities in the eastern uplands within
Taybeh and Kura municipalities. Starting around year 5 and by no later than year 10, the WWTP would
only be able to serve the summer quantities from the NJV communities (see NJV “high” septage estimate
for 2015 and 2020 in Table 12). After this time, summer septage from Sharhabeel Bin Hasna (furthest
away in the NJV) would also need to be barred from entering the plant, followed by limitations on septage
from Tabqit Fahel. In the winter, as mentioned above, these two municipalities (and possibly more)
should still be able to use the WWTP.

Service area restrictions over time will need to be determined as and when needed by the operator of the
WWTP, WAJ and through the institutional arrangements vital for the project’s success. Nonetheless,
throughout its entire lifetime the plant should continuously serve between 45,000 people (summer) to
80,000 people (winter) or more as can be seen in Table 11 in conjunction with Table 12 and in light of the
explanations provided above. The exact number of people will fluctuate from summer to winter and vary
with the service area.

22.b. Phasing, Expansion & Decommissioning

Significant expansions of the WWTIP are not envisioned and would be difficult given land constraints.
Upgrades however will be possible. Maintaining this WWTP as a regional plant would not be economical
in light of the region’s geography (a long, narrow strip bound by mountains to the east) and the relatively
long distances between the main population centers. Transportation costs associated with a long-term
regional WWTP would therefore be prohibitive, especially for those communities furthest away. The
different municipalities and main population centers they house are also large enough to ensure enough
septage to capitalize on economies of scale for building separate WWTPs in the future. Separate WWTPs
should be more economical as a result. Therefore, no phasing (Le., capacity expansions) is anticipated at
this stage for the North Shouneh WWTP due to limited land avaxlabLhty The detailed design will provide
buil-in flexibility to upgrade the WWTP to incorporate low-cost aeration technologies in the distant

future.

The ability to convey sewered wastewater to the site by gravity was taken into consideration during site
selection and the WWTP will be designed to minimize any modifications needed to be able to accept
sewered wastewater if needed in the future. Though these efforts have and will be included, conveying
and treating sewered wastewater are not the main purpose of this project’s design.

Decommissioning is not considered here as the WWTP 1s expected to either continue to serve a portion
of the population within the design capacity, in which case a separate treatment plant will need to be

Final EA -North Shouneh IRG/ECODIT, November 2005 - Page 6
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The Small Communities Project USAID/Jordan and Water Authority of Jordan

provided or it will be upgraded, as are most WWTIP’s in the country, in order to be able to serve a larger
population for a longer period of time.

2.3. Alternative WWTP sites

The Municipality in cooperation with the JVA and Land Registration department in North Shouneh
originally proposed 8 potential sites for the WWTP. They and the project team quickly eliminated 6 of
these sites for various reasons not discussed here. The project team then proposed an additional 3 site
areas for consideration. The resulting 5 potential site alternatives for the North Shouneh WWTIP were
presented at the scoping session and are discussed and evaluated here. One of these sites is on
government-owried land, the other four are on privately owned lands and would require acquisition by
WAJ. The five potential WWTP locations are:

Site 1. Approximately 5 km south west of North Shouneh, adjacent to the Jordan River,
just north (parallel) of Wadi Al Arab;

Site 2. Approximately 3 - 5 km south west of North Shouneh, in the same vicinity of
Site 1 but not as close to the Jordan River;

Site 3. Approximately 3 - 5 km west (slightly north) of North Shouneh, along the main
road from North Shouneh to the Jordan River near Al Baqoura Al Musta’adeh;

Site 4. East of the KAC, just north of Waqgas; and

Site 5. East of the KAG, just north of Fiddeen and west of Al A’aramsheh
S\
The advantages and disadvantages provided in Table 1 and the subsequent rationale and recommendations
for the preferred alternatives provided in the sections that follow, are based on the project team’s
assessment of these sites and built on stakeholder opinions solicited during discussions on the project
alternatives at the Scoping Session and site visits with an inter-ministerial site selection committee. A map
of these 6 sites is available in Figure 2.

None of these sites were initially recommended by the Inter-ministerial Commuttee during 2003/2004
because evolving stakeholder and project team opinion was that the recommended site did not ideally
respond to local project and community needs.

The recommended site (which was near Tabqit Fahel) was commendable from most points of view.
Further analysis, however, revealed that its location (20 km from the main target community) would
impose unsustainably high septage transportation costs on most households in the service area. Several
tankers would also end up driving down the main JV road and would pose 2 high traffic accident risk.
Additionally, topographical constraints on the site, bounded by mountains and wadis, made it too small to
accommodate the size requirements for a low cost, low maintenance WWTP serving North Shouneh.
This site however should not be eliminated for consideration if a potential, separate WWTP serving Tabgit
Fahel is required in the future.

Final EA -North Shouneh IRG/ECODIT, November 2005 - Page 7
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Figure 2
Map of the five potential site area locations
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Table 1
Key Advantages & Disadvantages of Site Location Altematives in N. Shouneh
Site Advantages Disadvantages
e Government owned property
e Potential future sewerage for North Shouneh
e Main access roads to site are low in traffic; Wil require significant land preparations in light
separate access for northern towns, N. Shouneh of topography and geo-technical properties
Site and southern towns is possible (avoiding the » Very close to military border zones
1 need to funnel tankers through residential areas {e  May require additional acquisition of adjacent
: or along high traffic routes) lands
o Other government owned (border) properties | Access may damage existing agricultural roads
nearby e Upwind of North Shouneh
e Lowest hydrologic risk
o Promusing reuse opportunities
Site | ® Similar to Site 1 advantages, but privately e Prvate owned properties
) owned property (not government) e Access may damage existing agricultural roads
* |e Requires less land preparations than Site 1 e Upwind of North Shouneh
e Drivate owned properties
Site e May be too close 10 a main road
3. | Potential future sewerage for North Shouneh | e Less accessible for towns south of Shouneh (e.g.,
’ Mashari, Waqqas) than Sites 1 & 2: may require
many tankers to travel via N. Shouneh proper
“\ N e DPnvate owned properties
o Relatively far from North Shouneh (costly
e Inducing farmers in the vicinity to switch to transportation) _
Site TWW for reuse may prove relatively easier o Dotential flooding risks from adjacent wadi
4. |e Relatively close to towns south of North o Afewhouses on hilltops surrounding the site
Shouneh e Too close to Waqqas
o Relauively high archeological risk area
o Main access route is along major road
o Inducing farmers in the vicinity 1o switcl? 1o e Drivate owned properties
Site mufgf il; f‘jgs:t;:;}; 5 ;‘; Yi:sr Zlgtg;ei?:)easler Too close to reside'ntial areas (Fiddeen)
5. |e A reasonable distance from most towns, with | U stream o.f the King Ak?dullzf.h Canal
the exception of those north of N. Shouneh * Rel_atnvely high arcbeologmal [?Sk area
(to0 far) e Main access route is along major road

2.3.a. Comparative analysis of site alteratives
Site No. 1

Local stakeholders prefer this site to all other sites. The inter-ministerial site selection committee also
granted its approval for this site on condrtion of including appropriate environmental mitigation measures
pertaining specifically to potential odors and water resource protection. It presents the lowest risk of
odors, mosquitoes and other pests from adversely affecting residents, as it is the furthest site from main
residential areas. The water quality in the area is already deteriorated from agricultural return flows and
run-off as well as other sources of pollution: farmers in the area do not use Wadi Al Arab water nor
Jordan River water due to its negative effects on crops and trees. This area is also generally furthest
downstream (surface and groundwater) as it is to the east and south, without being too far from major
residential areas. As a result, it presents a relatively low hydrological nsk. As this area is at the tail-end of
irrigation canals as well, farmers in these parts tend to receive less supplies, especially in the summer. This
fact, along with the poor quality of natural supplies in the area provide for a good opportunity to develop
and benefit from TWW reuse.

Final EA -North Shouneh [RG/ECODIT. November 2005~ Page9
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It also presents the least cost in terms of land, while offering a high opportunity for future sewerage
(potential future sewerage being a very important aspect from the stakeholders point of view). Even if
additional acquisition is required to supplement this property, and although there are higher value lands in
the area than in Site No. 4 or No. 5, this does not financially outweigh the fact that slightly over 200 Dn is
available as government owned property. This site also presents the best access route options: allowing
access from North Shouneh directly, while towns from the north and south of N. Shouneh can avoid N.
Shouneh proper. This reduced traffic risk however means transport along more minor agricultural roads,
which will need upgrading, and there may be a higher risk of illegal dumping along the way. The area
around Site 1 is also relatively lirtle developed agriculturally (when compared to Site 2 and 3) and would
not exclude any potential future residential expansion (as with Site 4 and 5). Being near the Jordan River
and border does however present some potential trans-boundary considerations.

Site No. 2 & No. 3

Site No. 2 and Sie No. 3 present similar advantages to Site No. 1, with some exceptions. These
exceptions include: they are surrounded by well developed agricultural lands, making property values
slightly higher (for acquisition); and full acquisition is needed. Site No. 2 may potentially be too close to
residential areas and Site 3 may be too close to a main road (potential future touristic implications). The
main advantages these sites pose over Site 1 are the expected minimal land preparation needs and the fact
that they are closer to residential areas (potentially offering slightly reduced transportation costs). The
project team views site No. 2 and 3 as back-ups to Sie No. 1, if it should fail to meet technical
requirements or any relevant government approvals.

Site No.4&5 . ®
A\

As a result of the above, preliminary assessment and compelling objections from stakeholders, the Project
Team recommends excluding Sites No. 4 and 5 from further consideration. Site No. 4 is potentially prone
to annual flooding, is far from North Shouneh (implying excessive transport costs), would not be able to
receive raw sewage transported by gravity from a major residential area (via a future sewer line), and most
importantly, is surrounded by a few dwellings and is very close 1o Waqqas. Site No. 5 is within 1 km
upwind of Fiddeen and is potentially too close to the KAC and may present an unacceptable risk to the
head waters of this valuable water carrier as a result.

The potential for gravity conveyed-sewerage from a main town to Site No. 4 is very unlikely; and
questionable with Site No. 5. Both these sites may present land area limitations and may be considered as
encroaching on potentially valuable future residential areas. Furthermore, due to potenual land
constraints, reuse on site would not be likely, and their vicinity to residential areas, main roads and the
KAC mean that the nearest downstream reuse area would need to be around 500 m away and in areas
already covered by an imgation network. The main tanker vehicle access to both these sites would be
along the main JV highway, increasing the associated risk of accidents. Furthermore, being upstream (of
general surface water and groundwater flows), these sites may pose a higher risk to water resources (some
of which may be used, e.g. wells or streams).

2.3.b. The preferred and selected site

The preferred North Shouneh site is Site No.1 as it presents the following advantages over the other
candidate sites:

e Itis on government owned property;

o Itis as close as possible to the main septage generating residential areas, minimizing septage
transportation costs, but remains sufficiently distant from any residential areas to avoid risk of
odors and mosquitoes;

e Separate tanker access can be provided for N. Shouneh, towns north of it and towns south of i,
avoiding the need to channel tankers through residenual areas or along routes with high traffic
volumes;

e It is downstream of North Shouneh and is therefore amenable to a future gravity-flow sewerage
network serving this major population center of the Northern Jordan Valley;

Final EA -North Shouneh IRG/EQODIT, November 2005 - Page 10
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Ewr

o Being generally as far as practical to the south and west, it presents a relatively low-risk to useable
water resources since 1t is downstream of the KAC and irrigation networks, wadis and any
potential springs or future wells in the area - surface and groundwater resources in the area are
also already polluted (e.g. high salinity in the Jordan River and streams/ groundwater polluted

E& from agricultural run-off and retum flows); and

o There are better reuse opportunities since, in this area, surface water quality is poor (farmers do
o not use it) and farms are at the tail-end of irrigation distribution networks (therefore they receive
%h relatively lower quantities of irngation supplies).

The selected property is located in D.A. 5 and is slightly over 300 Dn. Approximately 180 Dn of it are on

- an upper level, while the remaining area is made up of steep ravines/wadis and a few low-lying riverbank
areas. About 60 Dn of it are a restricted security zone and cannot be used. It is a government-owned
property divided up into 3 plots. The location of this property in relation to North Shouneh town and the
roads surrounding 1t are shown in Figure 3 that follows.

The Project Team and the Municipality of Muath Bin Jabal selected this particular property in
consultation with a wide range of stakeholders since 1t is one of the only government-owned! properties in
] the area that satisfied several environmental and economic criteria and is large enough to host the

proposed WWT&R project for the targeted service area.

A\

bt

-

! A private property of similar size would cost at least half a million JDs
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Figure 3
The Selected WWTP Site
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2.4. WWTP technology

2.4.a. Screening of WWTP technology altematives

The Project Team has examined several possible WWT technologies: stabilization ponds, Recirculating
Sand Filers, activated sludge, Up-flow Anaerobic Sludge Blanket (UASB), Advanced Integrated Pond
Systems (AIPS), etc. Waste stabilization ponds (WSP), aerated lagoons (AL), constructed wetlands (CW),
and recirculating sand filters (RSF) are often referred to as low-rate systems, which use biological
treatment processes and require little or no mechanical equipment. Often a combination of several low-
rate technologies is required to meet stringent effluent standards. When properly designed and operated,
low-rate systems can produce a final effluent comparable to high-rate systems, which use mechanical
equipment. High-rate treatment systems are typically used to treat wastewater generated from larger
commuunities, because of the large land requirements of a low-rate system. Listed below are some of the
most commonly used high-rate systems serving larger communities:

e Trickling Filters (TF)

e Activated Sludge Plants (AS) (high rate and extended aeration type)

e Oxidation Ditch Systems (OD)

e Biological Aerated Filters (BAF) and most recently

e Membrane Bioreactor Systems (MBR or “Activated sludge without clarifier”)

Table 2 compares the advantages and disadvantages of some of the low- and high-rate systems listed
above. The low rate processes are usually more cost-effective in developing countries and rural
communities, where land is available at a reasonable cost and finances are limited.

Table 2
Advantages and disadvantages of various treatment systems

r . ‘ Low-rate systems High-rate
| Criteria WSP | CW RSF | AIPS | AL TF | AS
B Technical
'BOD removal G F F G G G G
FC removal G F F F F p p
TSS removal F F G F F F G
N removal G F G G G G G
HE removal G P P F F p P
'V removal G P P F G P P
\Applicability to Septage] G P | F P G F F
| Economic
Simple (O&M) G F | G G G F P
Foot print P P F P F | G G
E nergy needs G | G G G F P p
Constructability G | F G G G F P
G = Good F = Fair P = Poor

After a careful evaluation, the Project Team eliminated several of these alternative treatment technologies
because the proposed WWTP must:

o Use proven, appropriate, lower technology with relatvely low O8M costs; and

e  Treat septage collected by tankers from cesspits, which:
o Vares in quality from tanker to tanker;
o Vanes in quantty being received at the plant from day to day and even week to week; and

o Carries higher pollutant loads (namely BOD, COD and suspended solids) than raw sewage
(ie., sewage collected and transported via a sewer network).
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For example, AIPS would not operate optimally under the conditions mentioned above, as they would
require significantly higher maintenance, given the concentration of suspended solids in septage.
Similarly, UASB is sensitive to vanations in quality and quantity and requires advanced technical capability
on the part of plant operators. High-rate treatment systems would not be considered appropnate for
small communities because they often require highly skilled labor and higher costs to operate and
maintain electro-mechanical equipment. It is difficul to artract people with those skills to rural areas.
Technical capacity and experience required for efficient operation is again relatively high. Mechanical
equipment has a shorter useful life, requires significantly more energy, is prone to breakdown, and is more
expensive to repair. Some of the systems considered also require chemicals, all adding to the costs and
making the technical and financial sustainability of any of these options questionable as a result.

An appropriate way to address the objectives of treating septage generated from such communities at
reasonable costs and with less sophusticated maintenance requirements is to use technology that includes
WSP-type units. The effluent can then pass through sand filters and reed beds (man-made constructed
wetlands) to further reduce solids, organics, pathogens, and nitrates (through a recirculation step) to
required levels. This treatment process requires no chemicals and no complex mechanical equipment.

Imhoff tanks were also considered as an upstream pre-treatment unit in the treatment facility to allow for
easier removal of solids, thereby decreasing the solids loading in downstream processes. In spite of the
benefits of such a pre-treatment step, 1t has relatively high sludge handling requirements, necessitates a
sludge thickening system, might experience sludge transfer difficulties, needs higher maintenance, and
would require additional complementary treatment units to ensure overall process stability and treatment
efficiency.

»

~

W
2.4.b. Analysis of WWTP altematives

Following the above screening, four conceptual alternative treatment trains/processes were conceptually
designed and assessed. Three parallel treatment trains were used for all alternatives to offer higher
operational flexibility and easier maintenance. A larger number of treatment trains can be operated in
parallel or in series. All of the alternatives were designed with the ability to meet Class B effluent
standards (]S 893/2002) with the following variation insofar as nitrates are concerned.

Alternatives 1 & 2 use the same design concept with the exception that Alternative 2 will meet the current
standard of 10 mg/| of nitrate-nitrogen (N) -- which is equivalent to 45 mg/1 nitrate in the form of nitrate
(NOy) - whereas Alternative 1 will meet a less stningent standard of 45 mg/l of nitrate-nitrogen. The
same applies to Alternatives 3 & 4, with Aernative 4 being designed to meet the current, more stringent
nitrate standard. Through this project, we have initiated discussions with the Government of Jordan to
review the nitrates in these standards and as a result, the relevant authorties are currently reviewing JS
893/2002.

Alternatives 1and 2

Both alternatives 1 and 2 are based on earthen (WSP) lagoons, recirculating sand filters, and constructed
wetlands and include the following units (according to conceptual design):

 Septage receiving station;

e Three anaerobic/settling basins;

o Three facultative lagoons;

o Three dosing basins;

e Tento fifteen recirculating sand filters (RSF);

e Three flow holding tanks;

¢ Two constructed wetlands;

e One duplex internal recycle pump station;

e One storage/polishing pond; and

o Tensludge drying beds.
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A simplified process flow diagram is presented in Figure 4 below.

Figure 4
Simplified process flow diagram for Alternatives 1& 2
Facultative
Septage Lagoons
Receiving — >
Station
Influent Anaerobic/Settling
Screen Lagoons
B [ | Reed Beds
R F———>
— Irrigation;
Internal Storage/
: Holding Recycle Polishing
Dosing  Recirculating Tanks Pump J Pond
Basins  Sand Filters Station

The anaerobic lagoogs are sized to provide enough volume for sludge to accumulate in them over one
year and to keep organic volumetric loadings limited in order to reduce odor generation potential. These
large anaerobic lagoons allow for more consistent organic degradation. They would need to be covered
to minimize evaporation losses and odors. Alternatives 1 and 2 are identical with the exception that
Alternative No. 2 has more recirculating sand filters, larger dosing basins and flow holding basins, a

higher internal recycle ratio, and slightly larger constructed wetlands in order to meet the more stringent

nitrate standard.

Altematives 3 and 4

Under Alternatives 3 and 4, the large earth-based anaerobic lagoons of Alternatives 1 and 2 were replaced
with a series of cascading concrete anaerobic lagoons operated in series and separate denitrification
reactors were introduced. This significantly reduces the surface area of the facultative lagoons. A
simplified process flow diagram is presented in Figure 5.

Figure 5
Simplified process flow diagram for Alternatives 3 & 4

Septage ﬂ

Receiving —_—
Station —I___I
Influent Anaerobic/Settling -
Screen Lagoons Denitrification
Reactors
- Reed Beds
. . .
i - Irrigation
. 3 internal Storage/
- : Holding Recycle Palishing
Facultative Dosing  Recirculating Tanks Pump | | Pond
Lagoons Basins  Sand Filters Station
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Under these alternatives, concrete structures facilitate more frequent sludge removal (e.g., through
hydrostatic draining) at lower costs than pumping or dredging. Separate denitrification reactors are also
introduced. Multiple basins operated in series enable a higher degree of treatment under shorter retention
times. In addition, the smaller individual tanks can be isolated for cleaning, repairs or sludge removal
without any significant impact on the overall performance of the system. Overal, the treatment plant
would cost slightly less to build (see Table 3), would take up significantly less land (significant reduction in
plant footprint), would cost less in lagoon covering, would cause less evaporation losses (and thus lower
salinity in the treated effluent). Treatment plants designed according to Alternatives 3 and 4, however,
would have slightly higher overall O&M costs compared to those built according to Alternatives 1 and 2,

respectively.

Alternatives 3 and 4 are identical with the exception that Alternative No. 4 has more recirculating sand
filters, larger dosing basins and flow holding basins and a higher internal recycle ratio than Alternative
No. 3 in order to meet the more stringent nitrate standard. :

Comparison of alteratives

Relative to Alternatives 1 and 2, Alternatives 3 and 4 have markedly reduced land/ footpnnt requirements.
The smaller treatment units in Alternatives 3 and 4 also provide for better and easier maintenance, added
operational flexibility and more options for smaller, fractional upgrading. The main disadvantages of
Alternative 3 and 4 pertain to the shghtly higher operational complexity and associated O&M costs.
Table 3 presents a comparison of some of the key technical and economic data for all of the alternatives.

Under Alternatives i\and 2, sludge will need to be removed on an annual basis either through the use of a
floating sludge pump or-out-sourcing contract. Under Alternatives 3 and 4, sludge can be removed as
frequently as needed, ideally using hydrostatic pressure. This is 51gmf1cantly less costly and greatly
improves the reliability of the treatment process, enhancing the financial sustainability of the WWTP,
considering the large quantities of sludge to be expected. Sludge removal costs are often the second
highest O&M cost item in WWTP in Jordan (M&E, 1999).

Table 3
Summary comparisons of key technical and economic data for all alternatives
Parameter Alt1 1 Alt2 L Alt3 I Alt4 j
Influent = 438,000 m3/yr Effluent =310,00010300000 | Effluent = 38000010 390,000 |
Evaporation losses: 30% ‘ 1210 13% ]
Ifluern Salinity ~ 1,300 ng/ E fluert ~1,900 rrg/! E fluert ~1500 g/
Footprint* 140 Dn 190 Dn 70Dn | 80Dn
Area remaining for reuse™* 80 Dn 30 Dn 150Dn | 140 Dn

I

|
T Capital Coss™ 29-36MJD 31-38MJD | 26-33MJD | 28-35MJD

| Annual O&M Costs™****

24,000 - 28,000 JD | 29,000 - 33,000 JD

27,000 - 30,000 JD

31,000 - 35,000 JD

\
Cost of Covers*r+

210,000 - 630,000 JD

90,000 - 250,000 JD

|
N B I N
[TSD = 0768 D

Excluding Setback - treatment plant only (ie., reuse areas not included)

o Assumes 220 Dn’s of useable site

okt This includes the cost of covers (at 20 JD/m2) and a 20% contingency - ranges estimated with a +/- 10%
margin for error and are rounded up / down to the nearest hundred thousand for the high / low range
estimates respectively.

it A full capacity, excludes capital replacement and depreciation. Ranges estimated with a +/- 5% margin of
error and are rounded up / down to the nearest thousand for the high / low range estimates respectively.
These estimates assume a part-time engineer / supervisor and laboratory cost-sharing support from WA].

et Depending on the cover material selected and cost of other required fittings (range from 10 to 30 JD/m2

assumed).
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While evaporation losses are also significantly lower under Alternatives 3 and 4 due to the reduced size of
the facultative lagoons, they do not significantly reduce the salinity of the effluent in light of the relatively
large flow of incoming septage (1,200 m3 per day). Because Alternatives 3 and 4 would require smaller
footprints than Alternatives 1 and 2, respectively, more land would be available for reuse, which greatly
improves cost recovery prospects. This is very important in light of the relatively limited land availability.
For example, the reuse area available under Alternative 1 15 half of what would be available under
Alternative 3. Under Alternative 2, on-site reuse would be very limited since the WWTP would occupy
most of the land available. Therefore, creating adequate setbacks would be difficult. In addition,
Alternatives 3 and 4 pose a lower risk of potential odor generation due to smaller lagoons.

Although building the front-end (upstream) units out of concrete will be more expensive, the advantages
are expected to outweigh the potential net savmgs of using earthen lagoons. The 51gmf1cantly larger
footprint with Alternatives 1 and 2 are reflected in the capital costs, making them more expensive (with
their earthen structures) than Alternatives 3 and 4. The ability to remove sludge cheaply and more
frequently means that the lagoons can be designed to be significantly smaller in size, as less volume would
need to be allocated to accommodate sludge build-up inside the lagoons. Hydrostatic sludge removal is
also not possible with HDPE lined lagoons. Concrete structures also provide more flexibility in plant
layout and hydraulic profile design. They could be easier to upgrade if necessary to accommodate
increasing inflows over time. These advantages are very important in light of the land constraints and
extremely uneven topography of the site. In light of the overall reduction in WWTP size and added
flexibility in construction, the net cost savings of using earthen lagoons are likely to be negligible.

Designing to meet the current, more stringent nitrate standards (Le., adopting Alternative 2 instead of
Alternative 1, or adapting Alternative 4 instead of Alternative 3) would result in sﬁghtly higher capital
costs, higher O&M costs, mainly due to higher recirculation requirements and more “wear and tear”, and
slightly increased effluent salinity. Because the treated effluent would contain less nitrate, supplemental
nitrogen fertilization would be needed for most crops.

Therefore, it would be preferable to adopt the less strict effluent standards under Class B given the ability
to reuse all TWW on relatively few farms in the vicinity in addition to the remaining land on-site.
However, the project will design the WWTP according to Alternative 4 with the ability to operate the
WWTP to meet a lower Class B reuse nitrate standard, at lower operating costs, if approved in the future.

2.4.c. The design criteria and preferred WWTP treatment trains

Based on sampling and analysis of septage from cesspits throughout MB], in addition to a review of all
other available data on septage from other parts of the country, the influent design criteria presented in
Table 4 have been adopted. Table 5 provides the design assumption temperature data that will be used.

Table 4
Design septage influent quality
Parameter Units Value
Design Flow Rate m?/day 1,200
BOD mg/L 1,850
COD mg/L 7353
TSS mg/L 6,424
TKN me/L 3.2
Table 5

Climate and water temperature (°C) design assumptions

Jan | Feb [ Mar | Apr [May| Jun [ Jul | Aug] Sept] Oct [ Nov | Dec
Mean Air Temperature | 13.3 [ 14.1[16.5[20.6 | 248 | 280 [ 299303288252 19.8 | 14.9
ater Temperature 163 17.1]19.5]206 | 21.8 250 269|273 258252228179
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Effluent standards

Class B Effluent Reuse Standards (JS 893/2002) have been adopted for the design (see Table 6 for the
key parameters). With respect to the reuse standards, this WWTP is considered a biological treatment
plant with a polishing pond. The Project Team will design to the more stringent interpretation of the
nitrate standard based on Alternative 4, but will ensure that the WWTP can be operated to meet a lower
standard if that 1s approved in the future.

Table 6
Tentative effluent discharge standards
Parameter Units Water reuse Class B
Biochemical Oxygen Demand mg/L 200
Chemical Oxygen Demand mg/L 500
Dissolved oxygen mg/L -
Total Suspended Solids mg/L 150
PH mg/L 6-9
Turbidity NTU -
Nitrate™® mg/L 45
Total Nitrogen mg/] 70
Eschenichia Coli #/100 ml 1,000
Intestinal Helminthes Eggs Egg/l <or =1

* Interpreted “45 mg/] Nitrate” from JS 893/2002 as 45 mg/| of nitrate as measured by the
ion nitrate (or, 10 mg/! nitrate-nitrogen) for Class B reuse

»

AN
The treatment trains and units

The preferred WWTP technology alternative is based on Alernative No. 4 consisting of the following

specific units and treatment trains (as per the coneptual design —the firal detailed design may be differers):
o Septage receiving station;
o Three parallel trains of three concrete anaerobic/settling basins operated in series;

Three denitnfication reactors;

Three facultative lagoons;

Dosing basins;

Fifteen recirculating sand filters (RSF);

Flow holding basins;

Two constructed wetlands;

o One duplex internal recycle pump station;

e Ten sludge drying; and

o One storage/ polishing pond.

Summary specifications of the proposed treatment trains and units under the preferred WWTP
technology alternative (Alternative 4) are provided in Table 7 overleaf. Figure 13, Figure 14 and Figure
15 in Appendix B show the preliminary layout, process flow diagrams and hydraulic profile. Similar
figures for the other alternatives (described in Section 2.4.b) were presented in the Conceptual Design
Report submitted in April 2005. The exact configuration, number, dimensions and build of the units (and
any associated mitigation measures, such as lagoon covers) will be finalized during the detailed design.
Setback distances will be maximized within the confines/limits of the available useable land.

Gravity flow of septage will be maximized throughout the WWTP. The recycle pump station will need to
be operated on an intermurtent basis during the day. Therefore the daily power consumption of the
WWTP is expected to be low. Emergency/standby power generators will be evaluated in the detailed

design.
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Table 7
Tentative specifications of the preferred WWTP technology option

Footprint (ha) | 8
Daily design flow rate, m? 1,200
Anaerobic lagoons 9 (concrete)

3 x 6,000
Volume of lagoons, m? 3x 23880
| | 3x 1,300 |
Total volume, m® 30,300
{Total surface area, m? ~8,000
Denitrification lagoons 3
'Total volume, m’ 2,475
Eultauve lagoons 3
Total volume, m? 12,000
Total surface area, m? 7,500
IRSF (recirculating sand filters) 15
\Total surface area, m? | 24,750
Recirculating Pump Station ‘ 2 + 1(standby) pumps
Recycle flow rate 1:1to 5:1 \
Reed beds / Constructed Wetlands 2 T
Total surface area, m? 14,000
Irrigation Storage / Polishing Pond 1
Total volume, m? 8,500

Final design elements may be different and will be provided as part of the detailed design |

The exact dimensions, number, configuration, construction, materials and other fine-tuning factors will
be investigated as part of the detailed design. For example, the concrete basins/lagoons could be
combined and built as circular structures with internal dividers. These lagoons may be partially above
ground. The potential use of zeolite as drainage matenal in the constructed wetlands and sand filters, as a
means of potentially improving their efficiency, will also be investigated.

The detailed design also will provide for built-in flexibility to allow an eventual upgrade of the plant to
incorporate simple, low-tech/low O&M cost aeration technologies in the future. To the extent
practicable without compromising the effectiveness of the proposed design in the short to mid term, the
detailed design also will incorporate features and options to facilitate the conversion of the plant from
treatment of septage to treatment of raw sewage in the distant future when appropriate.

Wastewater, salts & sludge balance

Figure 6 provides a simplified depiction of the inputs and outputs of the WWTP. Most of the TWW
produced by the WWTP will be consumed on-site during the summer months. Therefore, sale of TWW
to offsite farmers will occur mainly during the winter months (September through Apnl). Sale of TWW
to offsite farmers would require that these farmers have their own storage facilities to store the TWW
supplied to them for use during the summer, which is when they need it most. A cursory review of the
site found that such storage facilities already exist on nearby farms.

With an influent TDS concentration of 1,300 mg/l, the effluent TDS concentration is expected to be
1,500 mg/l. Net evaporation from the storage reservoir will be negligible. During the summer, when
evaporation rates are high, the WWTP is expected to operate at optimal through-flow quantities as a
result of relatively high summer influent quantities (e.g., treatment trains will run at their full flow rate
design capacities). Therefore, the maximum salinity of the TWW used for irrigation is not expected to
exceed 1,500 mg/1 TDS. In reality, part of the TDS entering the plant is organic material that will be

Final EA -North Shouneh IRG/ECODIT, November 2005 - Page 19



The Small Communities Project USAID/Jordan and Water Authority of Jordan

degraded in the treatment process. Therefore, the salinity of the treated effluent is likely to be lower than
1,500 mg/1.

Up to 34,500 m3 of wet sludge (96% water content, 1,300,000 kg dry sludge) will need to be removed and
sent to the drying beds. The optimal frequency of sludge removal (e.g., quarterly, bi-annually, etc.) will be
assessed in more detail during the detailed design and described in the Operating Manual for the plant.
Treatment of sludge, testing and reuse and/or disposal will adhere strictly to Jordanian Standards JS
1145/1996.

Figure 6
Simplified tentative water mass balance

Mimimize cvaperaion & odors 4\
i

a ?r ‘l

m‘ ._\7

——r
~1,200 m3/d

On-site reuse: ~590 m3/d (115 1,320 mg/ 1}
A (March - Nov)

2.4.d. Built-in mitigation measures

The septage receiving station will be designed and equipped with the necessary fittings to accept influents
from a “remote discharge” facility. Designing or building a remote dxscharge facility (e.g., 200 - 500 m
away from the WWTP site) are not proposed as part of this project; however, this Environmental
Assessment has suggested such an off-site facility as an emergency discharge point (mitigation measure) in
the event that unforeseen military restrictions to the site are imposed. During such periods, tankers will
still be able to discharge to the WWTP without needing to enter temporanly restricted areas.

The septage receiving facilities will have a specially designed drainage system and a designated tanker
cleaning area.

BOD loadings in the anaerobic lagoons will be limited (e.g., less than 300 g/m3). The volumetric BOD
loading (mass of BOD per anaerobic volume per day) is the basis for anaerobic lagoon/basin designs. In
other words, the influent BOD loading in kg/day is used to obtain the required volume of the anaerobic
reactors. International literature on WWTP designs recommend specific values based on design
temperatures and that the BOD loading should be limited to 300 mg/m3 in order to minimize odor
potential and for more consistent organic degradation.

In addition, during the detailed design, the Project Team will discuss with WAJ the merits of covering the
anaerobic lagoons to minimize odors, if any. The detailed design also will propose odor control, if
required, at the receiving facility and other locations (e.g., sludge drying beds). Methane recovery and use
as a power supply (e.g., to produce electricity for limited purposes in the plant) will also be examined
during the detailed design phase and included if feasible. Concrete winter storage and anaerobic basins
are proposed as they minimize surface area (and hence the potenual for odor oenemnon) are easler 10
cover, if needed, and require less maintenance than earth lining, and can be built partially above ground
(adding flexibility to layout and hydraulic profile design).
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Most important, since the WWTP is expected to generate significant quantities of sludge per year, the
concrete basins would allow for frequent sludge removal within a sloped base, ideally through hydrostatic
head. This would reduce significantly (1) the size of the units, as they would not need to include
significant sludge storage volumes, and (2) sludge removal costs. Improved sludge removal would offer
greater assurances that the WWTP will continue to dperate efficiently, as it will be less likely to become
overloaded with sludge (sludge build-up reduces the “effective” liquid treatment volumes and requires an
increase residence times). The feasibility of hydrostatic sludge removal and use of concrete structures will
be examined further during the detaled design. The majority of sludge will be removed from the
anaerobic/settling lagoons; however, eventually, sludge removal will be required from all lagoons and
from the surface of the RSFs (removal of top layer of sand and replacement with a new layer of sand).
Sufficient space for sludge treatment and storage will be provided.

Bypass and overflow piping and fittings will be installed on all units as appropriate to enable bypass or
potential overflows 1o reach downstream units. In addition, all lagoons/reservoirs will have a one-meter
freeboard. To further reduce the risk of overflow downstream, the detailed design will prOVide for
pumping treated effluent from the emergency storage reservoir back to the head works. All units wall be
either lined with geo-membrane (HDPE liner), or a 30 cm thick [ayer of clay with riprap to protect from
erosion, or will be butlt with corrosion-resistant reinforced concrete to reduce the risk of seepage or
leakage from any of the treatment units. Dikes and drainage systerns, possibly included as part of the on-
site road system, will be included as an internal runoff drainage system to protect the units from flooding
and to contain any potential spills/overflows as required.

Multiple lagoons and basins operated in series provide more efficient and reliable treatment. Multiple
treatment trains provide for added operational flexibility (e.g., can be run in parallel or in series) and
improved maintenance ability (e.g,, by shutting down one train for maintenance). Smaller multiple units
also reduce evaporation losses allow for easier maintenance as well as fractional upgrades as required.

In addition to being optimized to provide flexibility in cropping pattern development, the effluent storage
reservoir will be sufficiently sized such that 1t provides at least one week’s worth of storage to facilitate
delivery to farms nearby. Such hydraulic retention times in the effluent storage ponds also provide for
additional effluent “polishing” effects. An area will also be designated for a future disinfection unit if

required.

2.5. Treated water reuse strategy

The reuse strategy alternatives pertain mainly to the recipients of the TWW. Consequently, the types of
crops that can be grown will depend on this. The three options for reuse alternatives being considered

were to:

o Deliver the TWW to farmers in the vicinity of the WWTP as required (but not install on-farm
irrigation networks) and assist them in getting started and in applying safe reuse practice;

*  Make the TWW available to users not in the vicinity of the WWTP. This would require
tankers to collect the TWW and deliver it to reuse locations; and/or to

* Directly reuse the TWW on-site to grow fodder or other, potentially more-valuable crops, as a
supplemental part of the WWTP and related operations.

There was an overall preference expressed by stakeholders at the scoping session for reuse alternatives to
remain flexible, while emphasizing preference for on-site reuse as that presents an opportunity to generate
more income for the WWTP or organization involved (e.g. municipaliry) and it mitigates the risk of
unsafe reuse practices off-site. The second priority is to provide TWW to farmers in the vicinity of the
WWTP. The project team has confirmed this prioritization and recommends maximizing revenues from
commercially viable reuse-demonstration within the site in order to ensure financial sustainability.

The preferred reuse strategy is therefore to maximize on-stte reuse revenues within given land constraints
to help recover O&M costs while also serving as a reuse demonstration site. The project wall also
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encourage sale of excess TWW to farms in the vicinity (or those further away via tankers), many of which
already have private storage reservoirs in place.

For the purposes of the EIA and feasibility study, one crop (Rye grass with a gross irrigation requirement
estimated at 1,100 m3/year) is proposed. The cropping pattern will be further assessed, developed and
refined prior to completing construction of the WWTP. Cropping patterns will be restricted by land,
availability of effluent storage and peak summer TWW effluent availability and therefore are not expected

to vary significantly from that shown in Table 8.

Table 8
Tentative on-site cultivated area and use of TWW
Item Altemative 4
Operating capacity (influent m3/year) 219,000 to 438,000
TWW Effluents (m3/year) 194,125 to 388,250
Dn's planted on-site 80 to 140
TWW Available for Sale (m3/year) 97,150 to 223,056 |

A detailed irrigation system and irrigation scheduling / management regime will also be developed to
maximize plant water uptake, imgation efficiency and minimize percolation of any nitrates. Most, if not
all of the nitrates applied will be exported from the soils by the plants.

N
2.6. Summaryof construction & operational activities

Starting in spring of 2006 the project team will supervise construction of the WWTP along with
associated facilities and infrastructure (e.g., administration and labor residence buildings, necessary utility
and road infrastructure). Prior to award of the construction contract land preparation / leveling activities
would have been completed by the Municipality under the supervision of the Project Team. Construction
of the WWTP should be complete by the end of 2007. In addition, the project also will provide the
irrigation delivery infrastructure required for reuse of the WTTP effluents.

The main facilities and infrastructure to be constructed include:
o The WWTP & associated facilities
e Temporary housing and facilities for construction labor; and

e Irrigation system infrastructure

The main construction activities are:
¢ Land preparation (excavation, filling, compacting, and soil stabilization);
¢  Quarrying for construction materials ex-situ (sand and gravel);
¢  Transportation of construction materials (sand, cement, pipes, steel, etc.);
¢ Transportation of construction workers and supervisors; and
e Transportation and operation of construction equipment (bulldozers, loaders, compressors, etc.);
and
e Scaffolding, mixing and pouring of reinforced concrete, posing of syrthetic liners and piping, etc.

Following commissioning of the WWT&R systems, the main operational activities will include:

o Hauling of septage from the sources (e.g., residential cesspits) to the WWTP in tanker trucks -
converging on the WWTP from various directions along different secondary roads;

¢ Discharge of the septage from the tankers into the receiving station within the WWTP;
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e Use of water and electricity at the WWTP to run pumps, wash equipment, etc.;

e Operation of the WWTP (e g., opening valves, raking sand filters, sludge drying and treatmen,
visual inspections and routine WW quality sampling and analysis, both in-situ and at an outside

lab, etc.);

e Regular and infrequent maintenance of the WWTP and associated facilities (cleaning, removing
sludge, replacing piping, replacing sand/gravel filter materials, etc.);

e Sludge drying, composting, land application and off-site disposal;

e Transport of replacement materials (piping, sand/gravel, etc.) and labor;

o Movement of on-site vehicles (e.g., for sludge dredging/removal, compost turning, etc.); and

e Reuse of TWW in irrigation (on-farm activities)

Decommissioning is not considered since with appropriate maintenance the WWTP is expected to either
. continue to serve a smaller portion of the population within the design capacity or it will be upgraded to
be able to serve a larger population for a longer period of time (see Section 2.2.a.).

14

A
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3. LEGAL AND INSTITUTIONAL FRAME WORK

This EIA conforms to both USAID regulation 22 CFR 216 CFR 216 and the Government of Jordan
regulations / draft EIA guidelines. USAID environmental regulations are in accordance with sections
118(b) and 621 of the US Foreign Assistance Act of 1961 and can be found under “22 CFR 216 Agency
Environmemtal Procedures” on the USAID website. The relevant Jordanian laws, regulations and
institutions pertaining to EIA requirements and implementation of this project are discussed and cited
below.

3.1.  Relevantlaws & regulations

3.1a. Environmental Protection and EIAs

Article (13) -A of the Temporary Environmental Protection Law number 1 for 2003 which became
effective on January 13, 2003, states that “Every institution, company, plant or any party that, after the
enforcement of the provisions of this law, exercises an activity which has a negative impact on the
environment, shall be obliged to prepare a study of the environmental i impact assessment for its projects,
and refer same to the Ministry in order to make the necessary resolution in this effect”.

In accordance with Article (23) of the Environmental Law, the Cabinet of Ministers issued on March 15,
2005 Regulation number (37) for 2005 - Regulation on Environmental Impact Assessment. The
Regulation provides. direction for conducting environmental impact assessments for all types of projects
including the main issues to be covered by an EIA, reporting procedures, and the approval process.
Regulanon (37) had been used over the previous 18 months, in its draft form, as a guideline in preparing
EIA’s in Jordan.

The following other regulations have also been issued pursuant to the Environment Protection Law:
e Nature Protection.
¢ Environment Protection from Pollution in Emergency Cases.
¢ Water Protection.
¢  Air Protection.
e  Marine Environment & Coastal Protection.
e Natural Reserves & Parks.
e Management, Transport and Handling of Harmful & Hazardous Substances.
e  Management of Solid Waste.
¢ Soll Protection.
e Charges & Wages.

3.1b. Other Environmental Policies & Controls

Other government laws and regulations are also applicable to the EIA for this project and numerous
governmental agencies with responsibility for various aspects of environmental management. These
cover issues such as noise, dust from quarrying activities, monitoring and penalties for inappropriate solid
waste disposal, safety, labor laws, odors etc. Those of most relevance to issues related to this project are
briefly mentioned below. A more comprehensive list of these other laws and regulations is presented in
Table 9.

Water & wastewater

Water Authority Law (18/88) ~ Water (Annex 4) - is described as the most far-reaching statute pertaining
to water pollution. Article 3 of this law created Water Authority of Jordan (WAJ), and article 5 provides
full responsibility to Ministry of Water and Irngation (MWI) for all water and sewage systems and for
establishing a water policy. Article 6 charges WAJ with its responsibilities.
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The Public Health Act (1971) also serves as the basis for the regulation of wastewater discharges and
water quality in Jordan. Pursuant to the Public Health Act, standards for the discharge of wastewater
have been established. These are discussed in Section 3.2. Aricle 4 of the Control of Spoiled Sites
Regulations (1978) reiterates some of the above Public Health Act provisions and further establishes the
night of the president of the municipality, based on the health inspector’s recommendation, to take such
actions as may be deemed appropriate against the violator. The Town and Country Regulations Act
(1966) allows Local or Regional Councils to take action against the operator of any wastewater system
that is found to be a nuisance and order that the nuisance be corrected within a specified period of time.

Air quality, noise & waste management

Air quality is regulated under the Public Health Act (1971), The Control of Spoiled Sites Regulations
(1978) and The Traffic and Transportation Law (1984). Noise 1s regulated under the Town and Country
Planning Act (1966), the Control of Spoiled Sites Regulations (1978), the Local Authorities Act (1955),
the Monitoring and Organization of Public Markets Regulations (1961), the Traffic and Transportation
Act (1984), the Public Health Act (1971), and the Environment Law. Solid waste management is
regulated under several statutes, including the Public Health Law, Control of Spoiled Sltes Regulations,
the Town and Country Plannmg Act, and the Environment Law.

Terrestrial ecology & antiquities

Terrestrial ecological resources are afforded protection under the Agriculture Law (1973) and the Hunting
and Protection of Wild Animals and Birds regulations No 113 (1973) Agriculture Laws No. 20 and No.
113 (1973) contain chapters on plant and forestry protection, registration of crops and pesticides, orchard
and nursery regulanqgs, fertilizer use, soil conservation, and range-land administration. Under Article 9
of the Law of Antiquities, it is unlawful to destroy, disfigure, or cause any harm to antiquities, including
causing changes in features, disconnecting any part thereof, altering it, sticking advertisements or
attaching any plates to them.

Labor & safety

The construction and operation of the wastewater treatment plants will be affected by Labor Law No. 8
for 1996 including all of its subsequent amendments. Article (12) of Chapter 3 of the Labor Law pertains
to nationalities and work permits. Articles under Chapters 4 and 7 relate to contracts and wages. Articles
under Chapter 8 specify, among other things, working hours, leave and juvenile employment. Articles
under Chapter 9 (titled “Safety and Qroppational Healt)7”) cover the obligations of the employer to provide a
safe working environment for his workers, increased risks on the job and for the public, precautions and
measures to be followed in the workplace, and protective and therapeutic medical care. Articles under
Chapter 10 (titled “Work Injuries and Owupational Diseases™) provide for issues related to work injuries and
occupational diseases for those employees who are not covered under the provisions of the Social
Security Law of Jordan.

The Jordan National Building Codes also establish design principles and minimum requirements needed
to ensure public safety of structures, provide sound and efficient electro-mechanical services and to
safeguard against earthquake risks.

Table 9
List of other relevant National Laws and Regulations
National Laws and Regulations Effective as of:

Water Authority Temporary Law No. 62 2001
Jordan Valley Development Law as amended by Law No. 30 2001
Jordan Specification Standard No. 893 (Annex 11) 1994

Water Authority Instrucuon No. 4 1989

Antiquities Law No 31 (Annex 3) 1988

Water Authority Law No. 18 (Annex4) 1988

Development of Jordan Valley Act No. 19 1988
 Jordan National Building Codes various
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National Laws and Regulations Effective as of:
Rural Development Regulations No. 40 1986
Public Property Administration Law No. 17 1984
Traffic and Transportation Act No. 14 1984
Jordan Specification Standard No. 202 (Annex 5) 1982
Control of Spoiled Sites Regulations No. 1 1978
Public Property Commission and Renting Regulations No. 53 1977
Law of Antiqutties, (Provisional) No. 12 1976
Agricultural Law, No. 20 1973
Agricultural Law No. 30 1973
| Agricultural Law, No. 113 1973
| Public Health Act No. 21 1971
Natural Resources Regulations No 12 1968
Mining Regulations No. 131 1966
Town and Country Planning Act No. 79 1966
Civil Defense Law No. 12 1959
Local Authorities Act No. 29 (Municipalities Law) 1955

3.1c. Intemational Treaties

There are numerous regional agreements that Jordan has reached with other entities, which are of some
relevance to the EIA and this project. These include those listed in Table 10. Most notable and of
relevance to the North Shouneh project are the agreements reached with Isreal (see Section 3.3.¢).

Table 10
Treaties, Conventions and International Agreements Related to Environment and Resources
Treaties, Conventions and Intemational Year Description
Agreements (in force)
Convention on Wetlands of International - Protects all characteristic flora and fauna,
Importance Especially as Waterfall Habirat 1971 with emphasis on protection of the waterfall
(Ramsar Convention) habrats.
- Regulates export and import of listed
The Convention on International Trade in endangered species of fauna and flora
Endangered Species of Wild Fauna and Flora 1979 - Additionally allows Parties to give
(CITES) protection to selected species of flora and
fauna within their jurisdiction
Vienna Convention for the Protection of the 1985 - Regulates domestic production and
Ozone Layer (The Ozone Convention) consumption of green house gases.
?&iﬁ&%ﬁgvﬂfg gff Hazardous 689 - Accompanies decl;lxjatlfon that gorda; will
Wastes and their Disposal (Basel not mmport or transship foreign hazardous
: P wastes
Convention)
- Calls for identification and monitoring of
The United Nations Convention on 1993 biodiversity components
Biological Diversity (Bonn) - Calls for establishment of protected areas
and emergency response plans
Convention to Combat Desertification in
those Countries Experiencing Serious 1994 - Combat desertification
Drought and/ or Desertification, Particularly - Mutigate effects of drought.
n Africa
The United Nations Framework Convention 1994 - Calls for stabilization of greenhouse gases,
: and requires Parties to prepare greenhouse
on Climate Change . :
gas inventories
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Treaties, Conventions and Intemational Year Description

Agreements (in force)

Peace Treaty Between the State of Israel and

the Hashemite Kingdom of Jordan, and - Proposes cooperation in environmental

planging, legislation, enforcement,

Arrangement between the Government of 1994 d “h
the Hashemite Kingdom of Jordan and the ;nom“’“‘?g’ an e;nergqnzy [eSponse with a
Government of the State of Isracl on 1995 OCUS On ImpActs Irom industry, power

generation, hazardous materials, solid waste,

Cooperation in Environmental Protection ;
ports and tourism

and Nature Conservation

3.2. Relevantstandards

At present, there are two approved sets of water and wastewater treatment standards that are of relevant
to this project:

¢ The Jordanian Standard for Reclaimed Domestic Water - No. 893/2002

¢ The Jordanian Standard for Sludge - Uses of Sludge in Agriculture - No. 1145/1996

Wastewater treatment and reuse

J$298/2002 on “Reclaimed Domestic Water” has two primary components: 1) reclaimed water discharged
to streamns, wadis or water bodies and 1) reclaimed water for reuse. Reclaimed water for reuse standards
in turn have three subsets (denoted A, B and O):

a) cooked vegét\ables, parks, playgrounds and roadside greenery inside city limits
b) fruit trees, roadside greenery outside city limits and landscape
¢) field crops, industrial crops and forest trees

The full standards are presented in Appendix B.

Sludge

J51145/1996 on “Uses of Sludge in Agriculture” describes sludge treatment methods and presents sludge
quality standards for reuse in agriculture (see full standards in Appendix B).

Other Standards

There are also several other Jordanian regulation, gudelines and standards pertinent to the EA
e ]S 286: 2001 - Drinking water standards

JS 431: 1985 - Storage precautionary requirements for storage of hazardous material

JS 1140: 1996 — Ambient air quality (aimed at industries)

J51052, 1053 and 1054: 1998 and ]S 703: 1990 - Motor vehicle emissions

JS 1059: 1998 - Motor vehicles noise levels

e ]S 1401 and 1404: 1998 - Environment management systerms

e ]S 1411 and 1412: 1998 - Guidelines for environment auditing

e J5525: 1997 - Heat levels allowed to be exposed to in the work environment

o ]S 524: 1987 - Lighting levels in work environment

3.3. Institutions

3.3.a. Monitoring and Surveillance

There is some overlap of roles and responsibilities among institutions, especially in the area of monitoring
and surveillance. The MOE Law, WAJ Law, and MOH Law all assign their respective institutions with
responsibility for water and wastewater quality monitoring. MOE 15 concerned with environmental
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protection to ensure public health and long-term environmental sustainability. WAJ is most concerned
with protecting water resources, also for public health. Public health concerns are a primary concern of
the MOH, and its focus is mainly on testing of microbiological parameters. The MOH and WA]
communicate and coordinate closely on monitoring and surveillance plans, results and responses to those
results. The MOH can take appropriate action in relation to wastewater treatment plant operated by WAJ

or any of its agents (ie., LEMA or AWCQ) if needed. It can also close down any private plants it deems are
a danger to public health.

In practice, WA] monitors wastewater treatment plants connected to the sewer system. For those who
recycle their own wastewater, monitoring levels depend on perceived nsk. If on-site WWTPs have no
connection to the sewer system, the Ministry of Environment takes monitoring responsibility, although
WA]J laboratory personnel reported that they do most of the actual testing for the MOE.

Monitoring and Surveillance Concems of Various Institutions
(Adapted from Ziegelmayer and Jaber, 2003)

Effluent quality monitoring:
e MWI - has central database of all water/ wastewater quality monitoring
e WAJ Laboratories
o LEMA, AWC NGWA
o WWTP operators do regular testing of basic parameters
e MOH (public and private WWTP)
e MOE
Irrigation water monitoring:
o Imgation water - JVA
o Suitability of TWW for certain crops - MOA

o Environmental control - MOE

Groundwater momtonng
e Regular monitorng - WA]
e Safe potable water sources - MOH
e Environmental protection ~ MOE

Soil monitoring:

e Protection of soil - JVA

e Field lab analysis related to agricultural production - MOA
e Environmental protection - MOE

Crop monitoring:
e Protection from disease caused by wastewater - MOH
e Protection of human and animal health - MOA
o Crop quality for export - MOTI

3.3.b. Wastewater treatrnent and reuse

Several institutions are likely to be involved in certain stages of the Small Communities Project (planning,
O8M) and are discussed further in the feasibility study. It is important however to note the main
institutions that must be involved throughout the life of the project. These are:

o Water Authority of Jordan

e Jordan Valley Authority

e Municipality of North Shouneh

e Local Community based organizations

e Ministry of Interior (Mutassanf)

e  Private Sector Service Providers (e.g. Septage Tanker Operators)
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3.3.c. Special considerations in Jordan Valley

There are three key considerations of special relevance to projects in the Jordan Valley. These pertain to
the Jordan Valley Authority, the Military and the Jordanian-Israeli agreements.

The Jordan Valley Authority

The Jordan Valley Authority is responsible for socio-economic development of the Jordan Rift Valley,
including water resources development and irngation management. In the past, the JVA was responsible
for all aspects of development. Parliament amended the JVA Law in 2001 with the intention of moving
some of those responsibilities to line ministries. The Jordan Valley Authority administers government
land in Jordan Valley and must give permission for all construction within its junsdiction. It is also
responsible for coordination with Israel on matters relaring to environmental protection.

Because the Jordan Valley Authority (JVA) has critical responsibilities for development within the Jordan
Valley, the project team will work closely w1th WA] to consult with and inform the JVA throughour the
development, implementation, and early operation of the North Shouneh facilities. To institutionalize
this process the team will develop reporting procedures to ensure that JVA has all necessary information
to demonstrate that the facility is meeting all environmental protection requirements of the peace treaty
with Israel. Key points related to this treaty are discussed below.

Military
Due to the location of the WWTP in a border zone, specific approval from the relevant military
authorities is required in respect of the selected site and for granting access for planning team personnel,

the construction conttactor and supervisors, and later on, for septage tankers and WWTP operating and
maintenance personnel, *

Agreements with Israel

The main environmental objectives of the Jordanian peace treaty signed with Israel in 1994 of relevance
to this project relate to co-operation in matters relating to the environment, including conservation of
nature and prevention of pollution, with explicit reference to the prevention of contamination of water
resources. This project is considered a significant step in that direction due to the positive impact on the
environment (see Sections 2.1.a and 5.1.b.)
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4. DESCRIPTION OF THE EXISTING ENVIRONMENT (AFFECTED
AREAS)

This chapter defines the geographical areas potentially affected by the proposed project (the study area)
and describes the environmental and social receptors in relation to the potential impacts assessed and
mitigated in Chapter 5. It also details the relevant service area populations, the septage they generate and
existing unpacts on the environment.

4.1.  The Study Area

The study area can be divided into two potentially affected areas:

1. The “wider area” extends as far as the service area and is generally associated with positive and
indirect impacts (e.g. improved sanitary conditions around households, less illegal discharges of
tankers mto wadis, etc.).

2. The more-immediate affected area (“localized area”) generally concerns the more-direct impacts
of the project that tend to be more localized around the proposed WWTP site shown in Figure 3
(e.g. potential impacts associated with odors, health and safety, dust, water pollution, etc.).

The wider zore covers an area from Adasiyyah to the north, may extend a few kilometers into the hills to
the east, as far south as Wadi Al Yabis and is bound by the Jordan River to the west - an interational
border (see Figure 1 and refer to Sections 2.2.a, 4.2.a and 4.2.b). As explained in Section 2.2.a, this wider
(service area) will reduice in size over time until it stabilizes to a smaller area around MBJ and is likely to
vary from season to season.

The lowlized area extents are defined by each impact. For example, with respect to water resource impacts
the spatial extents are dictated by watersheds, surface and groundwater flow directions and hydrogeology.
Odor and dust affected areas depend on wind speeds and directions. Generally, this lowlized area ranges
from the immediate vicinity of the proposed WWTP site and stretches a few km upstream (north and
east) of the proposed site and 5 km downstream to the south & west (potentially as far as 10 to 20 km
south of the site when considenng issues related to groundwater and the Jordan River).

Figure 1 best represents the extents of the wider area, while the localized area varies in size from the two
areas shown in Figure 3 and potentially extends as far as the area shown in Figure 2.

4.2, Human Environment

This section describes aspects of the human environment that are of relevance to the potential impacts
and associated affected areas of the proposed project. It focuses on populations served, the septage they
generate and how it is disposed of, as well as provides information on the economy, land-use, community
infrastructure and archaeology/sites of important cultural heritage.

4.2a. Demographics

Table 11 provides the number of the potentially serviced households and populations of the three NJV
municipalities according to the Oct. 2004 general census. See also Section 2.1 for a description of the
potential service area. It also shows population projections based on the same population growth rates
used by the MWTI in its National Water Master Plan databases for these areas. Annual population growth
rates start at 2.25% and are projected to taper down to 1.45% per annum by the year 2030. The average
household size is around 5 to 6 persons.

In relation to the table above, it must be noted that the MB] includes two towns (from two adjacent
municipalities) that are very close to MB] and are therefore considered part of its long-term targeted
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service area. The data for Sharhabeel Bin Hasna Municipality only includes towns that are north of the
mid-point distance between the proposed WWTP and the Tell Al Mantah WWTP - towns south of this
point would use Tell Al Mantah (near Dier Allah). These data are therefore not necessarily comparable
with population data reported on the basis of administrative boundaries. _

Table 11
Service area households, populations and population projections (2004 - 2030)
Municipality | Nopo |, :fgtim 2008* | 2010 | 2015 | 2020 | 2025 | 2028* | 2030
MB] 5,381 30,344 | 32419 | 33,802 | 37,344 | 40,886 | 44,330 | 46,267 | 47,558
T. Fahl 4646 27,376 | 29,248 | 30,496 | 33,691 | 36,887 | 39,994 | 41,742 | 42,907
Sharhabeel 1,261 7,132 76201 7945 8777 | 9,610| 10419 | 10,874 | 11,178
Total 11,288 64,852 | 69,287 | 72,243 | 79,812 | 87,383 | 94,743 | 98,883 | 101,643

*The WWTP is planned to begin operation in 2008 and has a 20-year life (2028).

When towns from Kura and Taybeh municipalities that are likely to use this WWTP (ie., those where it is
easier for a tanker to travel downhill to the proposed WWTP as opposed to traveling to Akayder WWTP
east of Irbid) are included in the potential service area, the total population served nearly doubles, if not
more. Less emphasis was placed on obtaining accurate estimates in relation to the towns further away
from the long-term targeted service area of MBJ. A fully detailed list of populations according to each
town and municipality considered is available in Appendix C.

4.2.b. Septage gEtxcszbn, collection and disposal

Within the NJV, five private septic tankers currently operate full-time, disposing of 400 to 500 m3 of
septage per day during the winter and as high as 700 to 800 m3/day in the summer. There are also a few
other tankers that occasionally work in the area from Kura and Taybeh municipalities as well as tankers
owned and operated by two hospitals and the civil defense.

Septage estimates and projections

The current and projected estimated ranges of septage generated and disposed of from MBJ, and in total
from all municipalities in the NJV that are likely to use the proposed WWTP are provided in Table 12.
Septage from the NJV communities considered (see Section 4.2.a), increases from an annual average
approximating 600 m3/day to 1,200 m3/day throughout the year 2030: MB] makes up approximately
75% of the NJV total. These correspond to each household pumping out 10 m3 (the average size of a
tanker), around 2 to 2.5 times every year. In MBJ and North Shouneh in particular, it is closer to 4 times
per year on average. During the summer, when septage discharges are significantly higher than during the
winter, NJV communities” septage discharges may reach as high as 800 m3/day and are likely to increase
to over 1,700 m3/day around 2030,

The initial estimates and summer/winter distributions are based on the experience and research of the
project team using inputs from repeated interviews with several tanker drivers, supported by information
obtained from municipalities as well as random mnterviews with residents in different areas. The
assumptions behind the projections are explained after below.

Table 12
Septage estimates and projections (2004 - 2030)
Area Estimate | 2005 | 2008* | 2010 | 2015 | 2020 | 2025 [ 2028% | 2030
NV Low** 410 452] 4821 543 607] 64| 693] 713
| High** 770 874| 948 1121 1313] 1509] 1622] 1700
PWBJ Low*™ 313| 346] 368] 415 464| 508! 530 545
| Highrr 58| 669 725| 857| 1004| 1154 1240| 1300

*The WWTP is planned to begin operation in 2008 and has a 20-year life (2028).
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#* The lower ranges provided are based on:
a) Lower-end initial estimates;
b)  Winter discharges (usually ranging from 30 - 60 % of the peak summer values); and
¢)  Are projected on a septage per capita basis along with population projections (see Table 11),
increasing annually at the same rate of increase used by the MWI National Water Master Plan
in their per capita water supply assumptions.

*##t The higher ranges provided in Table 12 are based on:
d) Higher-end initial estimates;
e)  Summer discharges (when discharges peak); and
f)  Are projected in a similar manner, but with an added 5% on top of the rate used in the lower
range projections described previously.

With the higher range projections, 5% was added to the rate of increase in per capita water supply to
account for cesspit improvements, increasing age of cesspits, better enforcement and regulation of
emptying out cesspits over time - all of which result in households having to empty their cesspits more
frequently - and to account for other potentially unforeseen factors. Increases in per capita water supply
being the basic factor related to increases in water consumption and hence septage generation.

Costs & consequences

On average, households in the NJV normally paid between 5 and 20 JD for this service (each tanker trip)
when disposal is within the NJV, depending on the distance tankers must travel. For this amount, tanker
drivers would normally tavel the shortest possible distance and discharge wherever they can, sometimes
llegally. They have ‘Sometimes been granted un-official approval by the local authorities to dump in
designated areas, usually into lower reaches of canals or wadis that discharge to the Jordan River.
Environmental pollution (of soils, water and farms) and public health nisks result from such discharges,
especially the “illegal” ones.

Until very recently (December 2004), tanker drivers disposed of septage in the lower reaches of Wadi Al
Arab, just before its confluence with the Jordan River. They are currently banned from disposing there
due to environmental and health concerns expressed by the military in the vicinity and are now required
to either discharge into Tell Al Mantah WWTP, much further to the south in Dier Allah, or at the
Akayder WWTP east of Irbid. Tankers refuse to go up to Akayder unless paid 40 to 50 JD’s per trip, and
even then they still prefer not to go there due to the strain that the long climb and drive place on their
vehicles. Tankers are therefore charging around 20 JDs per trip from the southernmost towns and up to
45 JD’s from towns in_the north like North Shouneh and Adasiyyah to deliver at Tell Al Mantah.
Unnoticed illegal discharges have probably increased as a result.

Most households have small cesspits relative to their family size, especially in the higher density areas like
North Shouneh. Others that live in government-built housing complexes often share one cesspit
between multiple households (up to 11 households sharing a 60 m3 communal cesspit). As a result, many
households have to pump their cesspits quite regularly (once every 2 to 3 months, some once every 3 to 4
weeks). Other, more fortunate households need only pump once or twice a year, few others even less
frequently. Mostly dependent on farm work, the financial strain on most households from this septage
situation is tremendous. With the recent increase in tanker costs, many households could no longer
afford to pump their cesspits, and have left them to overflow into the street where children often play.
There are even reports of septage overflowing into neighbors” houses. This situation is most severe in the
Municipality of MB], and particularly in the town of North Shouneh.

4.2.c. Economy and living standards

Most households in the service area are dependant in one way or another on agricultural. Government
and military services comes second as a source of employment after on-farm work, followed to a lesser
extent by different private sector commercial activities, mostly related to services to the agricultural
sector. There are also a large number of immigrant workers (mostly on farms, and occasionally in
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construction). Women do not generally participate in generating family income, as most are tending
children at home. Some however do take part in farming work or actively participate in education, health
care, paid agricultural employment, and other sectors.

According to the latest 2004 DOS figures, average family income is around 4,800 JD per annum with 23
% of the population living in poverty. On average, this corresponds to two income earners per
household on average salaries of 200 JD/month. A 2004 report published by the Municipality of MB]
suggests that average family income is closer to 150 JD/month, less than half of that reported by DOS.
Regardless of which figures are correct, this area can stll be considered one of the relatively better off
areas in terms of agricultural related income generating opportunities in the country, but not much beter
in terms of overall family income. Family expenses drain all income and sometimes drive families into
debt. DOS reports indicate that expenditures slightly exceed 100% of reported income.

Expenditure and losses of income as a result of health problems is expected to be relatively high. The
area has one of the highest rates of certain diseases (e.g. diarrhea), and highest frequencies of certain
disease outbreaks in the country (e.g. hepatitis). Local health officials artribute this health situation to the
poor sanitary conditions within which households live and contaminated farm produce. This is in pant
due to the septage situation described in Section 4.2.b, children being exposed to such conditions,
combined with poor health and hygiene awareness. Most potable water storage tanks are on ground level
and liable to contamination: even when aware, many families may not be able to afford raising their tanks
(due to piping and pumping costs). There are no epidemiological studies however to confirm nor refute
the above conclusions. Most families live in poor to moderate houses built out of blocks or concrete.
There are also over 300 government-built housing units in MBJ alone.
S\
4.2.d. Agnculture "

The wider area provides the majority of the country’s citrus production and a significant amount of other,
nationally important crops. The moderate temperatures in the JV also favor production of winter
vegetables. Availability of water resources 1s however a limiting factor for agricultural production.
Vegetables and field crops including fodder, tend to be grown on smaller farm plots, usually owned or
rented by poorer, local families. Orchards, especially the larger ones, tend to be owned by richer people
from outside the area. Drip irrigation is mostly used, however surface / furrow irrigation is also
common. Levels of farmer technical know-how are some of the highest in the country.

The proposed site is situated in the southwestern comer of development area (DAD5), just to the north of
DA6. There are several citrus orchards, with some fruit trees and planting of field crops in the vicinity.
Being at the tail end of irrigation distribution canals (fed from the KAC), most farmers in the vicinity of
the proposed WWTP site do not get the quantities of water they need during the summer for optimal
production. Farms that can afford it have storage reservoirs to help alleviate this problem.

4.2.c. Land-use, community infrastructure & services

Some of the land use and infrastructure described below, including roads, canals, built-up areas
(residential) and farms can be seen in Figure 2 and Figure 3. There are two hospitals and a few clinics in
the NJV, all run by the MoH and/or UNRWA. Schools go up to the secondary level (high school) and
are all either publicly run or through UNRWA. All households have access to running water and most
have electricity. Nearly all government agencies have local offices in the area; most are in MBJ as the
administrative center of the NJV. There are police and emergency response (civil defense) stations, as
well as military facilities and offices in various locations. NGO activity is relatively limited.

Each of the larger towns has a market, usually directly on the main road that runs from the north of the
NJV towards the Dead Sea over 100 km to the south. Residential areas are almost always located along
side this road that is used by most traffic, industrial, agricultural as well as residential. With high speeds,
this often makes for a high-nisk of traffic related incidents. North Shouneh has one of the busiest and
most cramped markets and is often experiencing traffic jams during the day. The area is only accessible
from the eastern highlands ghwough a main road which runs from Irbid down to North Shouneh and a

Final EA -North Shouneh IRG/EQODIT. November 2005 - Pace 33



A
i N

(]

The Small Communities Project USAID/ Jordan and Water Authority of Jordan

few other, smaller roads that come down from Taybeh / Kura, further to the south. Lands to the east of
the main JV road are limited due to the adjacent steep slopes that run up to the highlands and are usually
not connected to the irrigation infrastructure found widespread in the areas west of this road.

Generally, the larger residential (and market) areas are quite densely populated. Agricultural lands take up
most of the space in the JV, especmlly areas to the west of the KAC. The KAC runs along side the main
JV road mentioned previously, crossing it occasionally. The KAC is one of the main potable water supply
sources for greater Amman. It also provides irrigation water for most of the JV south of the study area
after satistying NJV and Amman allocations.

In the area immediately around the site, there are very few residents. It is mostly agricultural land with a
few mulitary checkpoints, watchtowers and nearby mulitary barracks. The residential area of North
Shouneh emerges approximately 2 km northeast of the proposed site and the city center is about 3 km
away. Most residents live north east of the town center. Manshiyyeh is about 2 km south east of the
proposed site. Three agricultural roads lead to the proposed site. These roads are in poor shape, narrow
in most places and frequently used by farmer related traffic. The road coming to the site from the south
crosses Wadi Arab with a culvert that is in poor condition. The road coming from the north crosses one
of the main secondary KAC canals (a branch of KAC), while the road approaching the site from the east
crosses the main KAC canal and is fenced off to protect the canal. Both these crossings are in good
shape.

4.2.f Archeology

This wider area is i @sub-tropical climate and quite different from the rest of the country. In this area,
there are springs and the, possibilities of growing different crops on the plateau. Ancient trade routes
made use of the valley as a north-south corridor and of the wadis leading up to the plateau to reach the
highlands and the historically important ‘King’s Highway’. The proposed site 15 also adjacent to the
historically important Jordan River. There are a number of important sites down in the valley and on the
lower foothills, however none of these are in the vicinity of the proposed site with the exception of a
relatively recent fort which is currently being used as military barracks, over 500 m south of the proposed
site. Nonetheless, within such modern agricultural areas there are scatters of pottery and flint and the
possibility of buried cultural depostts.

DLS Property maps indicate a burial ground 1n the center of the proposed site, but no visible evidence of
such a site was observed during the field visits. This cemetery is identified as Plot No. 504 of D.A. No. 5,
occupying approximately 3.5 Dn in size on the DLS maps.

A search for archaeological sites within a 1 km radius of the proposed WWTP site performed with the
Jordan Archaeological Data Information System (JADIS) confirmed the above findings, with the
exception of the (DLS) cemetery, as shown in Figure 7 overleaf. The full JADIS search results are
available in Appendix D.

4.3. Physical Environment

4.3.a. Climate

There are two climatic stations near North Shouneh: Baqura (-170 mas)) is located approximately 10km
north of our site and Wadi EIl- Rayyan (-200 masl) approximately 20km south. While climatic conditions
are comparable, Wadi El-Rayyan is moderately warmer and drier than Baqura (see Table 10). The mean
number of days with maximum temperature greater than 30°C is about 190 days (186 days in Baqura and
192 days in Wadi El-Rayyan). Total annual rainfall ranges from 308 mm in Wadi El-Rayyan to 397 mm in
Baqura. Mean annual humidity in Baqura is about 65% but can reach almost 85% in August during the
night and 90% in January (Wadi El-Rayyan only)
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Prevailing wind direction at Baqura from April to October i1s westerly to southwesterly (251° in April,
268° in June and 209° in October). Wind direction from November to March is easterly to southerly
(098° in November to 134° in March). In summer however, calm wind conditions and low wind speeds
prevail. Wind direction from Wadi El-Rayyan was not taken into account because the site 1s closer to the

Baqura station. Long-term monthly wind data is available in Appendix C.

Table 13
Climatic profile of North Shounch region

Parameter Bagura* Wadi El-Rayyan*

Absolute max Air Temperature (°C) 47 47.5

Absolute min Air Temperature (°C) -1.6 -2.6

Mean air temperature (°C) 222 22.2

Mean Maximum Air Temperature (°C) 289 29.6

Mean Minimum Air Temperature (°C) 15.7 14.9
| Annual Mean Relative Humidity (%) 65.3 66.1 |
| Total Rainfall (mm) 396.7 307.9 ]

Notes: Climatic data 1n Baqura are from 1967 to 1999 and Wadi El-Rayyan from 1961 to 1999, except

relative humidity data (1977-1999).

Figure 7

Potential archeological sites within a 1km radius of the proposed site
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4.3.b. Topography and Soils

The NJV is part of a deep graben to the north of the Dead Sea. Bounded on the west by the Jordan River
and on the east by the escarpment of the Jordan Plateau. The site is located between 220 and 250 meters
below sea level. The localized area’s topography has a general south/west trend towards the adjacent
Jordan River. Wadi Al-Arab is found to the southwest of the proposed site and there are several smaller
wadis in the area. The proposed site is a sub-catchment delineated by watersheds running along its
northern and northwestern boundaries. The proposed WWTP site is undulating and dissected by a few
wadis that have easily cut through the loose soils. Figure 8 overleaf shows the contour lines and
nivers/wadis in the area surrounding the site as well as a 5 m surface contour interval map of the site
wself.

A soil map is available in Figure 9 overleaf. The Zor soil unit is characterized by channels, levees and cut
off meanders in the flood plain of Jordan River. It is also found as alluvial fans along the rivers margins
resulting from the erosion of Lisan (marl) deposits. In this area, the Zor tends to be of ustic moisture
regime. These are generally deep soils (>80cm) with textures ranging from fine sandy clay loam, clay
loam, to clay. They have moderately high organic matter contents on the surface and tend to be
relatively non-saline. The relief? can be 5 m or more.

The Katar solls feature flat planes with highly dissected badlands (area of severe erosion) on lacustrine .
deposited Lisan formations. It can also feature nearly flar Lisan plains with deeply dissected margins and
alluvial fans that separate the badlands from the Zor soils. Katar is generally associated with aridic/ ustic
moisture regimes in this area. The classification of these soils varies from clay, to clay loam, to silty clay
loam. They have moderehely high organic marter contents on the surface and tend to be moderately to
very saline. The relaive rehef ranges from 10 - 25 m.

4.3.c. Water resources and hydrogeology

Surface waters

The proposed site is delineated to the west by the Jordan River and to the south by Wadi Al Arab. These
two watercourses fall within the localized study area as can be seen in Figure 9 overleaf, which also shows
the main branches of the King Abdullah Canal. Figure 10 shows more of the surface waters in the wider
project area.

Though relatively significant flows are observed in the Jordan River in the area, no data has been available
on its flows since 1967 (KfW, 2004 Report). Data on flows for Wadi Al Arab are available, however not
for the lower reaches in the localized study area. By the time Wadi Al Arab reaches the JV floor, most of
its freshwater has been stored (in Wadi Al Arab Dam) and/or is diverted for irrigation purposes.

After its diversion, Wadi Al Arab receives piped discharges from WWTP’s serving greater Irbid. The
total TWW effluent discharges from the three Irbid WWTP’s are currently estimated at slightly over 11
MCM/year (including Wadi Shallala WWTP) and are projected to almost double by 2020 (KW, 2004
Report). Until these TWW flows are diverted for reuse, it can be assumed that the majority of the flows
in Wadi Al Arab in the vicinity of the proposed site are composed of TWW, discharged from upstream
WWTP, followed by agricultural return flows and limited surface water run-off from localized catchments
draining a mostly agricultural area.

The irrigation networks in the area supply most, if not all of the water used in irmgation on farms
surrounding the proposed WWTP. However, this area is located near the tail end of the irigation
distnbution system for DA 5 and 6 supplied by the KAC, where quantities are the lowest and are often
completely utilized for agnculture.

2 Relief refers to the differences in elevations of landscape features

Final EA -North Shouneh IRG/EQODIT, November 2005 - Page 36



The Small Communities Project

USAID/Jordan and Water Authority of Jordan

Figure 8
Topography of the site and surrounding area
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Geology

The localized study area 15 located within the Jordan Valley alluvial (AL) formation. The alluwial aquifer is
delineated by the Jordan River to the west, the eastern escarpment of the nft valley to the east, and
extends from the lower reaches of the Yarmouk River in the north to the northem shore of the Dead Sea
in the south. It has an average width of 8 km and consists of intercalated layers of clastic and carbonate
sedimentary rocks in addition to conglomerates and evaporates. The proposed site lies in the western
boundary of this system and is in the discharge zone of the Jordan River.

The eastern part of the wider study area presents the contact zone of the alluvium formations with older
rocks of mainly Upper Cretaceous age: dominated by the B3, B2/A7 and B4 - B5 formations of the Balqa
and Ajloun series. A simplified surface hydro-geological map for the wider study area is presented in
Figure 10.

Figure 10
Simplified Geologic Map of Project Area (incl. Aquifers)
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Source: National Resources Authority database.

Lithological succession

The thickness of the alluvial formations in the Jordan valley varies from 271 m to 335m. The lower
boundary of the system consists of different bedrock types of the Kumub, Zarqa, Ajloun, and diffcrent
Balqa Formations. An overview of the lithological succession in the northern parts of Jordan and the
NJV s presented i Table 14 overleat.
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The predominantly marly Muwaqqar Formation (B3) separates the B2/ A7 from the overlying B4/B5
aquifer. The Rijam forms a shallow aquifer in the area northwest of Irbid. The aquifer materials consist of
chalk, chert and limestone which are jointed and fractured with solution channels and cavities in the
carbonates portions. The aquifer is highly anisotropic and heterogeneous.

The B2/A7 (the Amman Silicified Limestone - B2 and the Wadi Sir Limestone Formation - A7) are
considered as one hydro-geological unit. It is composed of massive limestone, dolomitic limestone and
dolomite with intercalated beds of sandy limestone, chalk, marl, gypsum; and chent. It has a wide and
continuous extent, and outcrops over a large area in the highlands east of the Jordan Rift, on the western
edge of the plateaw. It is characterized by relatively high permeability and receives continuous recharge
from the different surface water resources. In general, the underlying A1/ A6 unit forms the base of the
B2/ A7 aquifer. However, in the Yarmouk area, hydraulic connections with deeper aquifer systems are
likely due to the facies changes in the A1/ A6 unit.

The A1/ A6 aquitards/aquifers of the Upper Cretaceous system consist mainly of limestone, marly and
dolomitic limestone, dolomite and marl. It is in direct hydraulic contact with the overlying B2/ A7 aquifer
and the underlying Kurnub aquifer in region. The thickness of the A1/6 units in northern and central JV
varies berween 400 to 650 m. Many springs emanate from the A1/ A6 aquifer system and were historically
important for water supply, especially as local sources for north-western highlands. The A1/Aé6 is to a
large extent exploited by wells throughout northern and central JV.

Table 14
Lithplogical Succession in Northem Jordan including NJV
Era Period Epoch Series Formation | Symbol Lithology
Quaternary | Holocene Fuviatile
Pleistocene Alluvium | Lacst :
eistocen (Lisan) & RC Sotl, sand, gravel
Eolian
Fommion” 1V
< ' halk,
o) Eocene WShallah BS Limestone, ¢
B} . marl
. Chert, limestone,
é 8 Paleocene Balqa ‘ Ryjam B4 chalk, marl
E qgﬂ Muwagar B3 Marly limestone
é = A B2 Chen, limestone,
A . phosphate
Meastrichtian
Camparnian WGhudran |B1 | Chall marl marly
Santonian |
Taronian Ajloun T Wadi Sir A7 L}ilrnestone, dolomite, |
chent
. . Limestone, marly
% g & | Cenomanian Shuieb A56 | imestone |
N g | P H A4 Dolomite, dolomitic
2 S ' limestone
E o Fubeis A3 Marl, marly imestone
Limestone, dolomitic
Naur LAl’ 2 | limestone

|
Source: The study on Water Resources Management in the Hashemite Kingdom of Jordan, final Repor,
JICA, 2001
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Groundwater flow directions

Groundwater flow in the NJV is predominantly east to west as can be seen in the equipotential lines of
the intermediate (B2/A7) aquifer system depicted in Figure 11. The shallower aquifers show similar flow
directions as that of the intermediate systems. In principle therefore, any spill or leakage at the proposed
WWTP would travel west and into the Jordan River.

However, the carbonate rock sequence in the central and northern parts of Jordan are characterized by
karstic formations. These are characterized by deep gullies, caves, sinkholes, and underground drainage
and are all the result of carbonation-solution. Such formations can result in conduit-flows3 that may
travel to deeper aquifers or to areas further to the south of the proposed WWTP. This same karst
phenomena gives rise to numerous springs that emerge in the wider study area from weak zones of the
carbonate rocks.

Figure 11
Groundwater Flow in NJV: E quipotential Lines of the Intermediate (B2/A7) Aquifer System
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Source: Metcalf & Eddy, 1999

* water moving primarily as turbulent flow through well-developed conduit systems as opposed to diffuse-flow
where water moves as laminar flow through small openings
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Wells and springs

Figure 12 below shows the locations and names of wells and springs in the study area and in relation to
the proposed WWTP. There are no groundwater wells nor springs located downstream of the proposed
site within the localized study area. Within the wider study area, there are a few springs and wells that are
located between 8 and 10 km south of the proposed site, which are potentially downstream of the WWTP
as a result of the karstic phenomenon described in the previous section. In general however, most wells
and springs within the wider project area are upstream of the proposed site and are more likely to benefit
from the proposed project.

Figure 12
Distribution of groundwater wells in North Shouneh Area
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There are 31 groundwater wells within a 20 km radius of the proposed WWTP. 20 of these are located to
the north and east of the proposed site, while 11 are located to the south of the site. These wells are either
private or government owned but only six are monitored (see Table 15 overleaf). Available records show
that the average depth of the water table approximates level 1s 20m but can be as shallow as 1m bg] (see
AB31406).

‘There are also at least 23 springs within 2 20 km radium of the proposed WWTP. These arise from the
B2/A7, B4 and the alluvial aquifers;* seven are located to the north and east of the proposed site while
the remaining 16 are located to the south of the proposed site. Spring discharges ranges from about
13,000 to 227,000 m3 /yeas (see T'able 16 overleat).

* Contribution to the Hydrogeology of Northern and Central Jordan, BGR,2002

Final EA -North Shounch RG/ECODIT, November 2005 - Page +1



The Small Communities Project USAID/ Jordan and Water Authority of Jordan

Table 15
Data on wells
Well Na | Usage Aquifer Depthto WL (m) | Measurement Date
AB1164 | Monitoring | Basalt 17.51 22-4-2002
AB1168 | Monitoring_| Basalt 1572 22-4-2002 I
AB3147 | Monitoring | Afwwium | 17.61 18-3-2002 |
AB3144 | Monitoring | Alluvium | 17.34 17-3-2002 ]
AB3145 | Monutoring | Alluvium | 17.0 15-9-2004 |
AB3146 | Monitoring | Alluvium | 1.00 13-4-2004 ]
Table 16
Data on springs
) Q(m3/Yen) | RewrdPeriod | TDS (mg/l) | NOs(mg/l) | Sampling Date
ABQ502 141,717 2003-2004 719 1232 | 20-12-2001
ABO504 29,346 2002-2003 - - 1 -
ABQO506 217,248 2003-2004 2176 49.34 1 24-12-2001
AB0512 41,698 2003-2004 717 3274 1 11-12-2001
AB0514 13,666 2002-2003 - - L -
ABO518 227,760 2003-2004 - - | -
AB526 - - 578 11.17 9-3-2004
AB528 |\, - - © 1945 8.35 27-12-1999
AB532 " - 1260 54.96 9-3-2004
. ABO0536 92,549 2003-2004 - - -
_AB0538 34,164 2002-2003 - - -
AB0540 10,512 2001-2002 - - -
AB0546 164,688 2002-2003 - - -
AB0548 78,840 2002-2003 - - -
AB0552 61,846 2002-2003 - - -
AB0698 217,248 2002-2003 - - -
AB0700 77,088 2003-2004 790 7.5 20-12-2001

Notes: Table only shows springs for which discharge rates are known
Source: MWI database

Water quality

Salinity of the irrigation water supplied by the KAC in the NJV ranges from 1.1 to 1.2 dS/m (KfW, 2004
Workshop). Information on the quality of Wadi Al Arab and the Jordan river is not available, but salinity
and nitrate levels are expected to be high in these surface water courses, especially in their relatively lower
reaches, as a result of three main factors affecting these catchments (in Jordan, Syria and Israel):

¢  Return flows and surface runoff from agricultural areas

o Non-point source pollution (also organic and bacteriological) from the release of untreated (e.g.
cesspits) or insufficiently treated wastewaters (from open discharges or WWTPs); and from

¢ Natural elevated salinity levels originating from some saline springs (more in the southern reaches

of the JV).

Limited well-water quality data within the study area shows that the water salinity 15 less than 1000 mg/|,
while the NO3 concentration in general is less than 25 mg/P. The main sources of groundwater supply
in the JV are the B2/A7, B4, Kumub and Zarqa aquifers, all of which underlie the more limited water-
potential alluvium system. At its fringes, the alluvial system becomes more saline but tends to have water

* Ministry of Water and lmigation, Data base Department, 2005
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of good quality where freshwater recharge is high, especially near the eastern foothills. Generally
however, within the NJV the shallow aquifer shows higher salinities, ranging from 1,000 to over 9,000
mg/], than the intermediate B2/ A7 aquifer ranging from 400 to 1,500 mg/1 (M&E, 1999).

Water quality from seven springs (see Table 16) show that water salinity ranges from 717 mg/1 (AB512)
to 2176 mg/1 (AB506) and nitrate-NO; concentration ranges from 7.5 (AB700) to almost 55 /mg/1
(AB532).6 Because salinity and nitrate levels in water bodies can change rapidly, the values reported here
are only indicative and cannot serve as baseline.

4.3.d. Seismicity

The study area is bound by a segment of the major East African Rift structure with proven horizontal
movement. Slope stability and tectonic structures resulted in landslides in deep valleys. Structural
features are related to the Jordan Rift Valley that is a part of the East African Rift Zone. Northwest and
northeast lineaments, E-NE faults and NW folds dominate this part of the country. The Rift Valley
Floor constitutes the western margin and a fault scrap that marks the eastern boundary of the rift. The
two geomorphic sub-provinces in the area are the Zor area (Jordan River meanders) and the table-land
(bounded to the east by the Jordan Valley faults). The Rift Valley Escarpment to the east is characterized
by rugged highlands with E-W trending, deeply incised structurally controlled wadis. The narrow,
western N-S trending zone adjacent to the nift is dominated by NINW to N-S faults, flexures and some
folds. However, the southern parts are intensely faulted and gently folded.

The main plate boundary,along which the Arabian plate moves with respect to the Palestinian Subplate
(Sinai Plate) extends¥rom the Gulf of Aqaba northward along Wadi Araba, Dead Sea, Tiberias, Central
Lebanon, and terminates~in South Turkey. The regional plate tectonic movement is characterized by the
regional active Jordan Valley fault. This fault could be traced on the recent sediments showing the active
movement of the Rift. The rate of plate movement from geologic and magnetic data averages 4 mm/ year
along the rift boundary and the rate of movement calculated from seismic data averages 1-5mm/ year.

Earthquake risks

The Jordan Rift Valley is generally considered as the most active seismological zone of Jordan. The
activity along the Dead Sea-Jordan Valley has been decreasing since 1990 and zero activity was recorded
in 1997, an indication of stress accumulation along the northern part of the Rift Valley. The calm areas
are considered potential future earthquake areas of the Rift. Within this area, a return period of 120 years-
is expected for magnitude 6 earthquakes and a return period of 2 years is expected for magnitude 4
earthquakes on the Richter Scale.

According to the Jordan National Building Code for Loads and Forces, the proposed site lies within
Region A on Jordan’s map of seismic zones (Grade 3/4 according to the recent international code). This
region can have earthquakes with an intensity of more than 8 on Mercalli Scale (6.5 Richter Scale). There
is an expected probability of 95% that an earthquake of magnitude 5 would occur within 50 years and a
probability of 34% that an earthquake of magnitude 6 would occur in the same time frame in the area of

the proposed site lies.

4.4, Biological E nvironment

Jordan is a signatory to several milestone conventions including Ramsar Convention, Convention on
International Illegal Trade with Endangered Species (CITES); Convention for the Conservation of
Migratory Species (CMS), Bonn Convention and the Convention on Biological Diversity (CBD).

* Ministry of Water and lrrigation, Data base Department, 2003

Eioal TA Neamh ChAarinah IRC/ECODIT Naverniber 008 - Dacae A2



l“m?@

The Small Communities Project USAID/ Jordan and Water Authority of Jordan

4.4.a. Habitats and ecosystems

The study area is part of a vast basin that belongs to the Sudanian region of Jordan’s bio-geography. The
typically warm climate in North Shouneh also extends to Deir Allah, Baqura and Wadi el Yabis. The area
is a part of the Greater Rift Valley and overlooks the Jordan River. This region represents a rich blend of
geologic formations, diverse plant and animal species, and ancient human history. It supports a wide
variety of habat types such as ripanian, marsh, grassland, scrub and arid desert. A wide vanety of habitats
can be found along the Valley, due to its complex geology and great altitudinal range, ranging from
Mediterranean, to non forest Mediterranean along the margins which are considered transitional zones, to
Irano-Turanean to Afro tropical habitats.

The Jordan River and its tributaries flowing east-west on its east bank are considered biologically
important. In dry and arid areas, wetlands become important ecosystems for the survival of species thus
creating the chance for diversity of species and habitats. The Jordan River is also an important wetland
area in the Middle East because it maintains many globally valuable species such as the Brown Fish Owi,
the Common Orter, Arabian Leopard, Rock Hyrax, Freshwater Turtle, several endemic fresh water fish,
fresh water snake and many other endangered species.

The following sections describe succinctly the biological diversity in and around the project site. The
bulk of the information is based on Irterature review, some of which was observed and confirmed during
our site Visits.

44b. Floa _  »

According to the lite;;ture (Al-Eisaw, 1985, Long, 1957), the vegetation formation in the study area is the
Ziziphus spina distae - Balanites aegyptiaca formation. These two tree elements are considered threatened in
Jordan but were not found within the project site. Other occurring trees in the region include the
cultivated Wattle, A waa qumophyla, the Caster Tree, Rigrus commens and the Syrian Ash Fraxinus syriaas.

Based on our field survey, the proposed site is dominated by weedy vegetation the result of high
disturbance (mainly cultivation). Common species include: the Syrian thistle, Notobusis syriacs, the Holy
Thistle, Sylibvon mariarsem, the Centaury, Centasrea hyalolpis, the Mesquite, Prosopis fraaa, the Small Nettle,
Urtia polulifera, and the Crown Daisy, Chrysanhervm wromanum. Other rarer species include: Gladiolus
ualicus, Chencpeisem albyrn, Silene rubella, Eruaa satiwa, Sinapis alba, Diplotaxix erucoidks, anagalis arversis, Malu
rucaeersis, Cornoludus arersis, and Orobanche cerrua. Phragmtes australis were observed in Wadi Al Arab that is
adjacent to the proposed site. Two locally rare species also observed in the area include: the Shell lower
Moduclla laeus and the Hypecom Hypecown prooerbers. The full list of recorded species is presented in
Appendix E.

4.4c. Fauna

At least 30 species of mammals have been recorded from several localities along the Valley. The most
noticeable and worthy studies are those of Kock et al. (1993) and Abu Baker et al. (2002), where the
status of the Jungle Cat, Felss dhaus, in Jordan was discussed,. Also, the status of the Rock Hyrax, Procrua
aapersis, in a small colony north of the study site was investigated. Both species have conservation status.
The most important mammal and reptile species are described next and listed in Appendix E.

Mammals

Due to the extensive man-made changes withuin the study area and its surrounding (extensive farming and
continuous application of insecticides and fertilizers), only rodent communities of feral and commensal
rodents (Rattus rattus, Mus musdus and Gerbillus dasymrus) were recorded. Large mammals, such as the
Jungle Cat have been recorded in Al-Baqura area north of the project site. This cat presumably roams
near/around the project site as it is known to have a wide home range (at least 10 km per day). Other
camivores known to occur in the study area include the Egyptian Mongoose, Herpestes idmewrron and the
Asiatic Jackal, Cards amress, in relatively large numbers. Also, the northem Jordan Valley is known to
harbor large populations of the Wild Boar, Sus savfa which causes extensive damage to citrus groves and
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seeks refuge close to thick vegetation near the Jordan River. We also observed signs of insectivorous bats
that frequent the neighbonng water bodies.

Reptiles

Only two species of lizards, the Brilled Skink, Mabryu uttata, and the Starred Agama, Laudakia stellio, were
observed in the study area during site visits. Other lizard species may include the Levant Fan-footed
Gecko, Pypdactylus puisenxi, the European Chameleon, Charmaeleo dwarrmerneon, the Snaked-eyed Lizard,
Ophisops elegars, the Ocellated Skink, Chalades ocelatus and Lacerta laeus.  Several snake species are also
highly probable including the Large Whip Snake, Coluber jugiars, Montpellier Snake, Malpolon
rmorspessularss and the Dice Snake, Natrix tessellate. The venomous Palestine Viper, Viper palaestina is
known to inhabrt the northern Jordan Valley including the locality of Al-Hima. It is usually found near
trees and dense vegetation (rather than shrubs or scrublands). It may therefore occur in the citrus
plantations near the study site.

Scorpions and spiders

At least three species of scorpions are potentially found within or close to the project site; the Death
Stalker, Leurs quinguestriatus, the Black Scorpion, Andraoms cassicauds, and the Bicolor scorpion,
A rdroctorss biclor. All these species are venomous and could lead to fatalities. The Brown Recluse Spider,
Loaxosades rfescers, is common in the Jordan Valley. An outbreak of this spider species was recoded in
Wadi Araba citrus farms in 1995 (Borkan et al., 1995).

Birds N

Based on a national Survey in 2000, Jordan identified 27 sites, considered Important Bird Areas (IBA),
seven of which are located in the Jordan Valley. These sites are critical for sustaining bird populations
within the region. They cover an estimated 7000 km? and represent a diversity of habitats, ecosystems
and biogeographic zones. The project area in North Shouneh lies within the IBA boundaries of NJV, a
significant passageway for migratory birds that supports global avifauna.  Birds potentially found in the
project area are listed in Appendix E.

The Jordan Valley harbors important ecological features for bird populations including Tamarisk thickets
and reed beds along the river as well as scattered poplar and eucalyptus trees attracting several species of
Herons and Egrets. Other birds at the project site include the breeding Marbeled Teal, Black Francolin,
Pied Kingfisher and Clamorous Reed Warbler. The Cattle Egret, Masked Shrike and Indian Silverbill
(introduced) are likely present in neighboring farms. The Pygmy Cormorant and Egyptian Vulture are
non-breeding residents, while Cornkrake, Bitern, White and Black Storks, Honey Buzzard, Levant
Sparrow hawk, Great Snipe and the Syrian Serin have been recorded as migrants or winter visitors.

In addition to resident species, the valley is host to a continuous flux of migrating birds, dozens of which
are listed as “globally threatened” by the International Union for Conservation of Nature (IUCN). For
example, globally threatened water fowls in the region include the Black and White Stork, Dalmatian and
Common Pelican, Kingfisher, Herons, Shovlers, Sandpipers, Shanks, Francolin.

Reed thickets along the river are home to breeding warblers like the Great Reed Warbler. The shrubbery
vegetation on the steppic plains is breeding ground for the Graceful Prinia. It also attracts a variety of
migratory passerines. The area supports the Black Francolin, a species of regional conservation concem
that is becoming rare in Jordan due to illegal hunting,

4.4.d. Disease vectors

Malana

Until the early 1970’s, the Jordan Valley was considered an endemic focus for malaria. Several species of
vector mosquitoes (A rophdes sadharou, A. sergerts, A. superpiaus and A. dauge) have been reported to breed
along the Jordan Valley (Farid, 1954; Amr et al, 1997). Despite a malaria eradication programme in the
late 1950’s after which the country was declared malana free in 1970 (De Zulueta & Mur, 1972), a malaria
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outbreak occurred in 1990 in the southern reaches of the Dead Sea area resulting in 33 Plasmodium vux
cases among the local population (Amr et al., 1997).

Schistosomuiasis

More than 45 sites along the Jordan Valley and the Yarmouk River harbor the snail intermediate, Bidirus

trunaates (Arbaji et al, 1998). This snail species is responsible for the transmission of urinary
schistosomiasis. With the influx of workers onginating from endemic countries with Sdistsom
haerratobiurn, the disease became established among the local population in the Jordan Valley and Tafila
area (Saliba et al., 1986; Arbaji et al, 1998). The study site is near water bodies that are infested or have
the potential to become infested with the snail intermediate host. The majortty of laborers working in
agriculture are Egyptian and many may be infected with Schistosoma haerratobivem.

Leichmaniasis

The Jordan Valley is a hyper endemic focus of Cutareous leishmariasis and several outbreaks have been
reported over the past 30 years. Infected persons have been identified in North Shounah and Um Qis
(Al-Hima) (Nimri et al., 2002). The major species implicated in the transmission of this disease is the sand
fly (Phlebotormus papatasz) It is widely recognized that both forms of Cutaneous leichmaniasis -- L. tropiaz
(Anthroponotic form) and L. major (zoonotic form) are present in the northern Jordan Valley.
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5. ASSESSMENT OF IMPACTS AND PROPOSED MITIGATION MEASURES

This chapter shows that overall net impact of the project on the environment in the area will be positive.
Potential adverse impacts, mostly limited to the area immediately swrounding the WWTP, have
nonetheless been comprehensively identified and assessed. Specific, pmcncal rmtxgatlon measures are
proposed and discussed under each impact heading, designed to ensure positive impacts are enhanced
and potential adverse impacts are minimized. These mitigation measures are incorporated in the
Environmental Management and Monitoring Plan detailed in Chapter 6.

5.1.  Positive impacts and their enhancement

The project will generate a number of positive impacts. It will provide a controlled sink for the collection
and treatment of septage in the area and thereby replace the current hazardous practices and associated
environmental and health impacts. The most significant positive impacts are described below and
generally pertain to the wider study area as indirect, but very likely impacts.

5.1a. Reduced tanker charges relative to the no-action altemative

The proposed site provides the least cost for septage transportation for residents in the proposed service
areas. Considering only the town of North Shouneh in the NJV, at average current private tanker
transport rates, the septage transport savings associated with the selected site are expected to be anywhere
from 8,000 to 15,008 JD per month when compared with the no-action alternative of continuing to
require tankers to discharge at the Tell Al Mantah WWTP. In 2028, these savings are expected to

approximately double.

Overall, the proposed site location will optimize travel distances and help keep tanker transport charges
to reasonable levels. Minimizing transport costs also helps ensure that cesspits are not allowed to
overflow as frequently and that tankers do not discharge illegally. Although a new tanker fee may be
required for discharging into the WWTP, this increase will be less than what tanker drivers would charge
customers if they had to discharge septage in Akayder or Tell Al-Mantah. Although the proposed project
is limited to the treatment plant per se, it will also indirectly enhance and streamline the work of tanker

dnwvers.
Maximizing revenues from on-site reuse will help minimize tanker fees charged by the WWTP.

5.1b. Improved public health, sanitation and pollution prevention in the wider area

As a result of the project, the incidence of overflowing cesspits will significantly decline. Cesspits may
still overflow, however the project will improve santtation and maintain a cleaner environment
throughout the wider project area decreasing the incidence of disease outbreaks. The on-site tanker
cleaning facility should eliminate the environmentally damaging practice of cleaning septic tankers in
various locations throughout the service area.

The plant will confine the collected septage in one location and thereby eliminate the current practice of
open dumping in wadis and on open land. As a result, contamination of surface waters, ground water
and open lands, including agricultural lands, will significantly diminish. As expressed by one participant at
the scoping session, the project will “protect local communities by averting an environmental disaster in
the future.” It is important to note that the project however will not directly resolve the problem of
leaking cesspits and the resulting contamuination.

While the WWTP and reduced transport costs will encourage this improvement (as people will be less
likely to let their cesspits overflow and tankers will be less likely to discharge illegally as mentioned above),
however additional enforcement and awareness raising of appropriate cesspit pumping and prevention of
illegal tanker discharges wall be required to enhance this positive impact.
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5.1c. Employment opportunities

Construction will generate additional employment for local people (e.g. as guards and labor). The WWTP
will employ 8-9 people, some on shifts (e.g. guards). Additional long-term workers will also be required
to operate and manage the reuse site. The proposed technology requires more workers but less
equipment than mechanical plants. The WWTP&R operator(s) will hire local workers when possible.
During the detailed design of the reuse activities, preference will also be given to labor intensive farming
technology in so far as it does not negatively affect feasibility. The construction contractor will also hire
local workers to the extent possible.

5.1d. Change inland values

The effect on the value of lands su.rrounding the WWTP cannot be predicted Over the life f the project,
an increased supply of reuse water for irrigation will likely have a positive impact on surrounding land
values. These lands would become more appealing to farmers as they would be able to buy TWW, with
nutrient value, when fresh water supplies are becomlng more scarce. Sale of reclaimed water, not used on
site, will enhance the value of adjacent land or mitigate and negative impact on values caused by negative
perceptions regard proximity to WWTP. The WWTP grounds will also be planted with visually appealing
trees and ornamental vegetation.

5.1e. Demonstration of water reuse and improved public perception

The water reuse activity will provide a unique and. real opportunity to demonstrate the benefits and
limitations of water reusesto farmers. Reuse will thhhght important environmental, technical and health
and safety issues. ANuccessful and participatory reuse activity can also serve as a platform for improving
communication betweemvarious community stakeholders and facilitate replication in other areas of the
Kingdom. The success of the activity however will hinge on how well the public will be informed of the
risks and benefits of water reuse. Therefore, providing safe reuse training for farmers and broader
awareness campaign in relation to reuse, coupled with effective monitoring and enforcement of Jordanian
reuse standards and safe reuse practices should help maximize this project benefit.

5.1f Prospect for sewage system in the future

One of the criteria for site selection included the ability to connect the proposed WWTP with a sewer
system to residential areas. This involved giving preference to sites that were downstream (for gravity
flow sewers - less costly to construct and operate) and not too far from the larger, higher density
residential areas that would benefit from sewer systems. In principle therefore the proposed WWTP site
could in the future receive wastewater by sewers built and operated with mimmal costs. The
environmental and socio-economic impacts of such a future sewer system are not part of the scope of
this project and EA.

5.2. Potential adverse impacts during construction and their mitigation

A number of potential impacts are noticeable during construction including air quality deterioration,
noise, and the disposal of wastes, health and safety risks as well as risks to archeological sites. Earthquake
and landmine risks are also two very important factors to consider during construction.

5.2.a. Airquality and noise pollution

Several activities may impact air quality. Excavation and land leveling can generate significant dust
especially since the soils are loose alluvial deposits. These activities may affect the orchards east and
northeast of the site. Winds however tend to be calm during the summer when construction is planned
and therefore such impacts should be infrequent and of short duration and/or Limited in spatial scope.
Air quality will also deteriorate for brief periods as a result of transporting some of the excavated material
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off-site as trucks going to/from the site will create dust and release particulate matter with exhaust fumes.
This may also impact orchards and residences along the sides of access routes.

The activities mentioned above will also generate noise. The on-site activities are not expected to affect
any residential areas since the nearest ones are at least 2 km away. Local military personnel, farmers and a
few residents near the site may consider the dust and noise to be a minor nuisance.

Mitigation measures

For dust control, avoiding excavation during times of high-wind conditions and maintaining vegetation
cover within the construction site, and along the sides of roads to trap dust will help minimize impacts
from dust. The detailed design will also seek to minimize excavations and off-site materials transport.
Occasional spraying of water (from Wad: Al Arab) on internal durt tracks and any loose piles of earth will
help control dust. Trucks hauling excavated matenals will be covered. Loud construction activities and
off-site transportation will be prohibited in the very early morning and late in the evening,

In the event that significant volumes of excavated materials must be hauled off-site, a carefully thought
out transportation and disposal plan will be developed thar minimizes travel distances and trucking
frequency to disposal sites. Routes will minimize the number of orchards that trucks pass by to minimize
potential impacts from dusts and exhaust fumes. If transportation is required at night in order to avoid
traffic congestion, then nighttime routes will avoid residential areas to minimize nuisance from noise.

5.2.b. Disposal of construction wastes and handling of hazardous matenals

Construction will r\e\q\lire a lot of materials including cement and/or ready-mix concrete, steel, geo-
membranes, pumps, sand and gravel, etc. While most of the materials will be used on site, construction
waste (e.g., defective materials, packaging waste) will require proper handling on-site and appropriate
disposal off-site. Some of the materials used may be hazardous such as fuels and solvents. Construction
workers will also require on-site sanitation facilities.

Construction traffic, especiallyif a significant volume of excavated materials’ transport is required, may
pose a heavy load of trucks on local agricultural roads (many of which are already in poor condition) and
result in further deterioration of some roads.

Mitigation measures

When fuels or solvents are required in construction areas, they will be transported in small quantities as
hazardous materials. Hazardous materials will be stored safely in designated locations preferably away
from sleeping and resting quarters for workers. The storage area will be well-venulated and have an
impervious floor (e.g., concrete slab) with a sump or retaining walls sufficient to contain spills. Materials
and equipment will be provided to clean up and properly dispose of spills. Vehicle fuelling and
maintenance areas will have impervious floors and matertals for spill cleanup.

Any hazardous wastes, or wastes potentially contaminated with hazardous materials must not be stored
and/ or disposed of with non-hazardous materials. Non-hazardous materials may be disposed of in local
dumpsttes in consultation with the Municipality. Hazardous wastes must be disposed of at Akayder solid
waste dumpsite.

Sanitary facilities must have appropriately designed cesspits, to be pumped regularly and disposed of at
Tell Al Mantah WWTP.

Construction transport plans {e.g. for excavated matenals) should take into account access routes and
road quality. In the event that roads are expected to deteriorate significantly, then provision must be
made to rehabilitate the damaged road sections after construction. Certain access roads may also need
partial improvement prior to construction for adequate flow of construction traffic or to increase their
safe loads - these will be inspected prior to commencing construction and remedied as appropriate.

Final EA -North Shouneh IRG/EQODIT, November 2005 - Page 49



The Small Communities Project USAID/Jordan and Water Authority of Jordan

5.2.c. Health & safety (H&S)

WWTP construction will entail all the usual occupational risks associated with construction operations.
Excavation and trenching operations will expose the workers to the risk of injury from falling debris.
Collapse or parts falling from loose scaffolding could injure construction workers. Exposed electric cables
or fittings may cause electric shock Other potential hazards will be associated with the use of heavy
construction machinery on the construction sites. Working in North Shouneh during the summer can
also impose harsh working conditions with respect to heat and temperatures. The proposed site is also in
a restricted military area. Areas with land mines will be securely blocked off.

Addrionally, workers are potentially exposed to parasitic diseases including malaria, schistosomiasis and
leichmaniasis as well as venomous animals. The risk of exposure is dependent on several factors
including hygiene, pest control measures and worker health prior to commencing work. See Section 5.3.1
for additional details on these particular potential impacts and proposed mitigation measures.

Some members of the public may also gain access to the site. Otherwise the only potentially significant
risk to the public pertains to off-site transport. Although construction impacts on health and safety may
be significant, most tend to be of short duration and can be mitigated through appropriate construction
H&S practices.

Mitigation measures

Off-snte transport / dispesal plars will carefully corsider public safety / traffic acidert risks and be approved by the
local traffic department, ministry of health and municipality.

The construction sitewill be closed off to public access and any heavily used transport routes should be
fited with appropriate “construction activity” warning signs. Areas with land mine locations will be
identified in consultation with the military and clear signs to stay out and/ or fencing will be provided.

Required occupational health and safety standards will be implemented during all construction activities in
accordance with the “Code of Safety for Construction Works.” The code defines working conditions
such as lighting, heat, ventilation, noise and emissions. It also presents personal protection measures for
face, arms, legs, hearing and vision. At minimum, the construction contractor will be required to provide
on-site workers with protective equipment including gloves, noise attenuators, dust masks, steel-tipped
shoes and hard hats, in addition to sanitary facilities and clean water.

Informing construction teams of possible hazards and training them about suitable precautions will
significantly reduce the occupational risks during the construction phase. The contractors therefore will
be required to develop H&S awareness plans for their workers and monitor their implementation. These
plans should not be confined to the inception of on-site activities, but rather extend over the entire
construction period.

The contractor will also be required to use clear and visible warning signs inside the construction site to
warn the workers, and potentially any members of the public of potential hazards and alert them to the
need for extra caution at areas of particular nisk (e.g. trenches and excavated areas, heavy equipment
paths, falling debris). The contractors may have to provide protective railings or barriers, where needed,
in order to prevent the workers from falling into trenches and excavated areas.

5.2.d. Change inlocal hydrology, soil erosion, structural and earthquake risks

Excavation and land leveling will permanently alter the topography of the site. This is not expected to
cause significant changes to the downstream hydrology, as the catchments are relatively small and
localized within the site. Flooding from upstream areas is also unlikely. However, earthworks inside the
site may make certain areas more vulnerable to rainfall events, soil erosion and water logging. These are
potentially significant if construction is happening dunng the winter. Flooding from nearby rivers and
wadis is not expected to be a problem as the site is 5 meters higher in elevation at its lowest points, with
most of the site being at least 10 meters higher in elevation.
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The project site lies within Region A on Jordan’s map of seismic zones where there is a relatively high
earthquake risk as discussed in Section 4.3.d and 5.4.a. However, the probability of experiencing an
earthquake during the construction phase is low.

Mitigation measures

If construction activities are occurring during the winter/ rainy season, hydrological alterations from land
leveling and excavations will be carefully considered and proper soil erosion and flood control measures
will be taken and/ or temporary drainage channels wall be built to avoid washing away of stored materials,
damage to excavations and water-logging.

WWTP design and construction will adhere strictly to the requirements stipulated in the National
Building Code for Loads and Forces (for Region A)

5.2.e. Archeological disturbance

A moderate risk of disturbing any archaeological sites may exist in light of the site’s vicinity to the Jordan
River and the reported presence of a burial ground in the center of the site. Most known sites are situated
near or on the lower slopes of the foothills and this is also where new sites are most likely to be.

The proposed site has also been heavily eroded and is relatively disturbed. However, there is a possibility
of encountering some buried sites and graves during the excavations. Based on the JADIS database, only
2 potential sites are at risk, these are scattered chards/flint, and according to JADIS, have already been at
threat from cultivagion. ©ther sites are too far from the construction site and potential construction
vehicle access routes\(§ee Figure 7).

According to the DLS maps, the cemetery straddles one of the deep wadis transecting the site and the
deep cut military track (used for hidden movement): if the mapping coordinates are correct, then it is very
likely that this site has already been destroyed. Furthermore, the importance of this site appears to be low
as a result of limited knowledge about its existence (among DoA staff, local residents, shepherds and
farmers on-site. Also, there are no related records on JADIS).

Mitigation measures

Local representatives of the DOA will be asked to carry out a rapid survey of the site and determine the
risk of encountering any potentially undiscovered sites. They will also be asked to vestigate the
cemetery identified on DLS property maps. The DOA, in consultation with local authorities,
municipality and the project team, will then determine the best course of action in light of the findings.
This may include random spot-checks by the DOA during excavations. If any sites of potential
importance are discovered, then the DOA can proceed to document it as appropriate and advise of
needed action.

52f Ecological disturbance

Excavation can remove a lot of the existing plant cover (mostly planted fodder) and disturb the micro-
habitat of some species including the Shell flower, Mdlu@lla laeus and the parasitic Drooping Broomrape,
Orobarche cerma.

If construction overlaps with winter, then it could potentially impact wintering wildfowl due to trapping
by workers (being in a restricted area, hunting with firearms is strictly prohubited).

It is important to note however, that the project site is located within an ecosystem that is already heavily
impacted by severe man-made interventions as evidenced by the deterioration and depletion of existing
faunal and floral elements. Occurring species are also mostly general species, of litle biological
importarnce.
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Mitigation measures

Construction activities are not expected to generate any significant impact on either flora or fauna and

therefore no mitigation measures are proposed except for prohibiting construction workers from trapping
any birds.

5.3. Potential adverse impacts from WWTP&R operations and their mitigation

5.3.a. Soil and water resource contamination in general

Although the project is expected to have an overall positive impact on soil and water resources in the
wider project area as explained in Section 2.1.a and 5.1.b, the presence of a WWTP and reuse activities
present new hazards to these resources in the immediate vicinity of the proposed site (localized area).
Some of these potential adverse impacts may extend further than others. The main impacts to soil and
water resources may occur from:

1) Accidental spills, overflows and seepages;

2} Soil contamination and percolation of treated effluent from irrigation with TWW; and

3) Sludge reuse and/or disposal

In light of the existing downstream situation, shallow aquifers and surface waters (see Section 4.3.c), the
cumulative effects of any such impacts from this WWTP are generally considered low relative to the other
stressors in the region. Nonetheless, comprehensive and extensive mitigation measures are put in place.
Section 5.4 discusses relevant impacts and mitigation measures related to emergencies and unplanned
events that will a]soxgmmmlze the risk of such impacts. Management and monitoring requirements in
relation to these potential impacts are also extensively discussed in Chapter 6

These impacts and proposed mitigation measures are discussed separately in the sections that follow
under their respective headings.

5.3.b. Contamination from accidental spills, overflows and seepages

Accidental spills or overflows on-site could potentially contaminate soils within the site, make their way to
surface waters downstream (Jordan River or Wadi Al Arab) or percolate through to contaminate
groundwater. Such events are expected to be rare and of short duration.

Seepage from the WWTP itself could pollute groundwater; however, in light of prevailing groundwater
flows, the chance of any seepage reaching deeper aquifers or springs much further away is relatively low
as explained in Section 4.3.c. Seepages, if they occur, would result most likely from cracks in concrete or
tears in liners, and would therefore be relatively small in flow volumes and short-lived with appropriate
and regular monitoring and maintenance. Any such seepages are more likely to seep through to the base-
flows of the adjacent Jordan River or Wadi Al Arab.

Nonetheless, the likelihood of such impacts occurring is expected to be low in light of the comprehensive
and extensive mitigation measures put in place.

Mitigation measures

The built-in mitigation measures described in Section 2.4.d will further minimize the risk of accidental
spills or overflow events happening and ensure that if such an event occurs, they can be adequately
contained. These built-in mitigation measures include on-site drainage, overflow precautions and
protection from surface run-off.

All basins will also be appropnately lined to minimize the risk of seepages as discussed in Section 2.4.d
and monitoring wells and monitoring program will be put in place. The exact number and location of
these groundwater monitoring wells will be agreed upon with WAJ during and after the detailed design.
Appropriate baseline data, not available to date, will need to be gathered as soon as possible by the
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relevant authorities prior to operating the WWTP to enable more accurate monitoring of the WWTP’s
impacts. Seepage/ leakage detection piezometers will also be put in place around main units as necessary.

Liners and concrete will be inspected on a regular basis and routine tests on units will also be performed
(e-g. isolated and left for a few days to see if levels decrease). See also Section 5.4 for additional
mitigation measures relating to emergencies and unplanned events and the associated contingency plans
developed in Section 6.2.

5.3.c. Contamination from reuse of TWW in frrigation

Water reuse with elevated nitrate levels may lead to soil and groundwater contamination. TWW
quantities being applied (see Table 8) would average around 4m3/Drn/day (reaching as high as
7m3/Dn/day), and with drip irrigation achieving 80 - 90% efficiency, no more than 1.4 m3 of TWW
could be expected to percolate beyond the root-zone for every Dn in any single day. Applications will
also be during the summer when crops need it, and therefore leaching aggravated by rain fall is not
expected. Fodder crops also have the ability to uptake more than their requirements for nitrates, and at
drinking water standards of 10 mg/1 NO3 for the TWW effluents, most crops will easily take up all the

nitrates.

Elevated levels of heavy metals and salinity can also accumulate and contaminate agricultural soils over
the long-term, eventually affecting crop quality and yields when thresholds have been reached. The
mobility of heavy metals from the soil to the plants depends on many factors including the crop, solil type,
soil chemistry and crop water requirements. ~Salinity build-up and nitrate uptake by plants can be
managed with imgatQn techniques. Levels of heavy metal in the TWW are not expected to cause any
problems, even over the long term as industries in the area are limited and will nonetheless not be allowed
to discharge at the

Therefore, the impacts associated with irrigation of TWW are expected to be insignificant, especially with
the mutigation measures proposed and n light of the fertilization and extensive irrigated agricultural
activity associated with the area.’

Mitigation measuresWater reuse activity will begin only after the WWTP has been demonstrated to
perform satisfactorily and preliminary test results show compliance with JS893/2002. Appropriate
irrigation (and Nitrogen management) management systems and scheduling will be put in place, along
with soil and TWW quality monitoring. The imigation network design will provide for appropriate
emitter and laterals spacing to this end as well. These measures will minimize the risks of over irrigation
and can further reduce the already low risk of nitrogen percolation in addition to increase water use
efficiency. Optimal imigation scheduling can result in zero percolation if designed and implemented
properly. Immgation management will be adjusted for different levels of Nitrate and other forms of N.
Monitoring soil salinity levels will also help adjust leaching mitigations.

See also section 5.4 for additional mitigation measures relating to emergencies and unplanned events and
the associated contingency plans developed in Section 6.2.

5.3.d. Contamnination from sludge reuse and disposal

At full capacity, the plant will generate an estimated 1,380 tonnes of sludge per year. The sludge will be
removed from the anaerobic lagoons up to four times per year (ie., 345 tonnes each time) - to be
determined during the detailed design and ulmately once in operation. Unless properly treated and
disposed of, the sludge could pose environmental and health and safety concerns. Sludge is primanly a
source of biological contamination, unless effluent entering the plant also contains industrial discharges in
which case the sludge could also contain heavy metals. In N. Shouneh, however, septage sampling and
analysis results have indicated insignificant levels of heavy metals and the likelihood of receiving any
significant loads of heavy metals from industnial discharges is very low and disposal will be well within JS
1145/1996 limitations.
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Mitigation measures

Taking into consideration that sludge will mostly be stable (as it is coming from cesspits and would have
spent at least one month at the bottom of lagoons) and is then sent to drying beds, the sludge produced
can be considered treated to the first level according to JS 1145/1996 and can be sent to the Badia as a
soil conditioner. In addition, slightly over 1 Dn of land will be allocated for sludge storage, that easily
allows for composting (involving staking, turning, wetting under specific temperature requirements) to
take it to level two treatment for use as soil conditioner within the area. Sludge samples will be taken on a
regular basis and appropriate means of disposal and/or composting with localized including on-site use as
a soil conditioner, will be developed in strict adherence to JS 1145/1996 and carried out only after the
approval of the relevant authorities.

5.3.e. Odors

The plant will generate methane (odorless) and hydrogen sulfide (foul odor), especially near/around open
Jagoons. The front-end (upstream) units (anaerobic lagoons and denitrification reactors) can potentially
generate the most odors. The receiving station and inlet works can also generate odors, however the
volumes and flows involved at these facilities are low enough so as to not create largé amounts of odors
gases. Sudden surges in odors have also been experienced in WWTPs without other abnormalities in
treatment operatiors.

As discussed in Section 4.3.a, winds are predominantly westerly to southwesterly and calm during the
summer when septage quantities and microbial activity (which generates additional odor) are at their
highest. During the wigter, winds become easterly to southerly and increase slightly in speed, but remain
relatively calm. With the nearest residential communities being at least 2 km away, any such impacts are
only expected to affect, local farmers, very few residents in the area and military personnel. A WWTP
with very similar technology being operated for the last six years in Morocco has almost never had odors
reported beyond the site boundanies. The nearby military barracks is located approximately 1 km south of
the proposed site (see Figure 7): it is therefore rarely downwind and far enough to avoid any odors
affecting personnel residing there.

Nonetheless, in light of the potential nuisance such impacts can cause, several mitigation measures are
proposed to ensure minimal odors going outside the WWTP site.

Mitigation measures

Various mitigation measures will be incorporated into the detailed design in order to ensure minimal odor
emissions from the WWTIP. These include conservatively designing the WWTP process with odor
minimization and/or control as a top prionty, providing operational flexibility to ensure appropriate
WWTP operation, may include covering and collecting gases from various treatment units and any other
additional measures that may be needed which will be further investigated during the detailed design.
These built in mitigation measures are elaborated on in Section 2.4.d. See also Sections 5.4.b and 5.4.c for
other mitigation measures used to ensure the WWTP will operate well under non-normal conditions.
Plant operators will also be provided with protective masks in the event that sudden odor surges within
the WWTP occur and/or for duties that involve getting very close or inside units for maintenance

purpose.

5.3.f Changes to local ecology

Plant operation is not expected to impact flora or fauna. Operations (e.g. presence of water and reed
beds) will potentially lead to a population increase of several nuisance species such as the black rat and the
house mouse. Cultivated areas on site could also increase scorpion population densities and may also
attract wild boars. These are addressed under health and safety in Section 5.3.h. Disease vectors are
addressed separately under Section 5.3.1.

Plant operation and maintenance will not adversely impact the ornithological value of the site. On the
contrary, important birds congregate near open water bodies including the globally threatened Pygmy
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Cormorant. Nonetheless, workers on-site may potentially capture resident species such as the Gold and
Green Finches and the introduced Indian Silver-bills.

Mitigation measures

Operation activities are not expected to generate any significant ecological impacts on either flora or
fauna and therefore no muigation measures are proposed except for the recommended use of anti-
coagulants to control black rats and house mice. Workers will also be prohibited from trapping birds.

5.3.g. Inequality of socio-economic impacts

Neighboring farmers may oppose the proximity of a WWTP. Their image may also suffer, due to public
perceptions, of being next to a WWTP or because of using TWW. Potential changes in the value of land
are discussed under Section 5.1.e.

As a result of site location choices, with one of the main objectives being to reduce the aggregate costs of
septage transport for residents, there will be some households that may have to pay more for septage
transport (tanker charges) than others. These are the households that are furthest from the proposed
WWTP sites. Tanker charges will however be kept to the minimum in general as discussed in Section
5.1a

Mitigation measures

Giving priority to farmers nearest to the WWTP for purchase of TWW and supporting them to carry out
safe reuse will help\a]levxite these concerns. See also the enhancements proposed under Section 5.1.e.
Public awareness programs will mitigate concerns of farmers and the general public regarding the use of

W\,

Since site location minimizes overall costs, by being located nearer to the largest numbers of households
that pump their cesspits most frequently, then a geographical cross subsidy in tanker charges should be
feasible. A small additional charge on the nearest households that generally pump a lot of septage, should
translate into a larger subsidy for distant households that generally pump less.

The need for cross subsidies and means of implementing them will be investigated further through the
participatory work under Task 4’s Institutional and Cost Recovery report and Institutional Agreements
See also Section 5.1.a.

5.3.h. Health & safety

Both skilled and unskilled workers who carry out daily plant operations are potentially exposed to risks
associated with WWTP operation. Plant operators could fall into open basins (e.g. WW receiving station,
concrete settling basins, denitrification reactors, facultative lagoons, dosing basins). Working with WW
and sludge may carry health risks to plant operators through accidental contact and spills/ releases.

Additionally, exposure to reuse effluent could generate some health risk to workers and farmers. This
risk would increase if effluent quality does not meet relevant reuse standards and/or reuse practices are
unsafe. For example, disease could be transmitted if farmers reuse TWW to produce raw vegetable crops.
Likewise, if they use sprinklers, TWW could potentially contaminate crops.

The potential congregation of dangerous animals including snakes, scorpions and spiders would also pose
a serious health hazard to workers and plant operators. Changes in rodent, scorpion and wild boar
populations as discussed in Section 5.3.f can also cause injury.

Tanker traffic is also expected to reach to over 100 trucks per day once operating at full capacrty. This
could present traffic accident risks along tanker routes to the general public, especially if tanker traffic
concentrates along one road that passes through a residential area. Movement of vehicles within the site
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and to the site may also generate dust. The public could also gain access to the WWTP and be at risk
from the same H&S issues as WWIP&R workers,

Mitigation measures

Although the impacts on occupational H&S during plant operation are not significant, safe practices and
standard operating procedures should be followed. Skilled plant operators will receive training in the safe
and efficient operation of the wastewater treatment plant. Unskilled workers will also be instructed to
follow basic safety practices for plant operation and water reuse.

All water bodies inside the treatment plant (e.g. WW receiving station, concrete settling basins,
denitrification reactors, facultative lagoons, dosing basins) will be equipped with protective railings to
prevent accidents. Signs will be posted at locations that pose specific risk of falling or other injury to
plant operators (e.g., chemical storage facility, pumps, power transformer). These signs will be designed
to be clear and visible at night.

Plant operators should be warned in advance of any maintenance work to be conducted on any
facility/ location within the plant. Warning signs should be posted where planned maintenance has a
potential to cause injury. It is preferable that these signs also classify the type of risk posed by such works.
Plant operators should wear protective clothing at all times.

Potential health impacts associated with reuse can be mitigated if the water reuse activity is properly
implemented according to Jordanian regulations on safe reuse and in accordance with JS893/2002.
Mitigation measures discgssed under Sections 5.1.e, 5.3.b, 5.3.c, 5.3.d and 5.4 should also be adhered to.

N
Regular medical chec\k ups for plant operators are recommended to monitor any health impacts that may
be generated from working in the WWTP or from exposure to reuse effluents and potential parasitic
diseases (see also Section 5.3.1). A fence around reuse sites can also prevent access of wild boars.

The entire site will be fenced off to prevent public access. One of the reasons behind selecting the
proposed site is its ability to provide tanker access from different directions, minimizing the need for all
tankers to pass through any single residential area. Tankers from towns to the north and to the south of
North Shouneh can potentially access the WWTP from separate roads, one approaching the WWTP from
the south and one from the north respectively, that avoid North Shouneh. The access routes need to be
designated by the Municipality and commutted to appropriate use by the tanker drivers. Speed restrictions
must also be clearly agreed to, posted and monitored. All internal routes will be graded and maintained
including roadside drainage ditches. Paving and maintaining external access routes will also be
encouraged.

5.3.1. Diseases vectors

The plant could provide a favorable environment for the occurrence of three serious parasitic diseases
and their disease vectors:

1. Malana: Open lagoons could provide a breeding environment for vector mosquitoes;

2. Schistosorniasis: also known as “bilharzias” a disease caused by parasitic worms. Infection causes
illness in humans including rash and fever during early stages of infection and seizures, paralysis and
spinal cord inflammation during later stages. It occurs when skin comes in contact with
contaminated fresh water in which certain types of snails live. The snail intermediate Bilirus trouates
could infest any stagnant water bodies in the WWTP. Water fowls will typically carry the snails long
distances between water bodies; and

3. Leichmaniasis: a parasitic disease spread by the bite of sand flies which could start to breed near
open lagoons. At least 23 sand fly species are potential leichmania vectors. Because they hide in
humid sotls, they could easily infest the project site, especially when water reuse will significantly
increase sotl moisture. Cutaneous leichmaniasis (common) causes skin soars and wvisceral
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leichmaniasis (less common) affects some of the internal organs (e.g., liver, spleen, and bone
marrow).

The threat of malaria and leichmania is seasonal and a function of mosquito vector populations as well as
the presence of infected persons. However, the threat of schistosomiasis is year-round because snails
infest water bodies in large numbers. Furthermore, should any worker be infected with schistosomiass, it
is likely that he would immediately transmit the disease to fellow workers due to direct and continuous
contact with water all year round. The probability that foreign workers from schistosomiasis endemic
countries are infected 1s also significant.”

It should be noted that malaria, schistosomuasis and leichmania are not a direct project impact. They are
already found in the northern Jordan Valley, and therefore anywhere in the vicinity of the project site.
The plant will simply extend the disease range by potentially providing additional breeding grounds for
vectors and hosts.

Mitigation measures

Mitigation measures for monitoring and controlling the above mentioned parasitic diseases are discussed
in detail under Section 6.1.c. Local workers will be employed to the maximum extent possible and
medical examinations will mitigate disease risks.

5.4. Risks to the WWTP structures, its operation and their mitigation

N
This section deals With various risks that may jeopardize the WWTP structurally and the ability to
properly operate it. These cover emergencies and unplanned events and include sudden changes in
influent/ effluent quality and quantities, earthquakes, floods and power failures that could arise during the
construction or operational phases of the WWTP. Several of the potential impacts discussed here will be
covered in emergency and contingency plans discussed in Section 6.2.

5.4.a. Earthquakes

The site sits in a tectonically very active area as discussed in Section 4.3.d. There is an expected probability
of 95% that an earthquake of magnitude 5 would occur within 50 years and a probability of 34% that an
earthquake of magnitude 6 would occur in the same ume frame. The probability of expenencing an
earthquake during the lifetime of the WWT plant is therefore relatively high. Such earthquakes may cause
partial or total damage to the WWTP facilities (e.g. buildings, holding basins, lagoon walls, pipes, etc.).

Mitigation measures

WWTP design and construction will be conducted in strict adherence to the requirements stipulated in
National Building Code for Loads and Forces (for Region A).

Although designing the various facilities in conformity with the National Building Code for Loads and
Forces (for Region A) will reduce potential damage, it is necessary to consider additional mitigation
measures in case structural failures occur despite such precautions. These include developing an
emergency response plan (see Section 6.2) including, diversion of raw or partially treated wastewater to
basins that are not damaged. Other measures include building dykes around the basins and the provision
of stand-by controls to enable isolating WW in intact units, redirect flows to intact basins and/or to a
nearby on-farm irrigation storage reservoir.

5.4.b. Non-residential septage and/or sudden detenorations in effluent quality

The TP is designed to treat septage from household cesspits. It is not designed to treat septage or
wastewater from non-domestic sources such as industries, olive presses, slaughterhouses, mechanic shops

7 Schistosomiasis endemic countries include Pakistan, Egypt and Sudan
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or hospitals. The probability that septage from a non-residential source arrives at the TP is low in North
Shouneh due to the relative lack of such customers in relation to residential customers.

Sudden and serious deterioration in effluent quality can occur in wastewater treatment plants even when
nothing unusual is observed with the treatment process.

Mitigation measures

Tarnker discharge controls will be implemented and enforced, with involvement of the local communities,
to assure that no banned influents are discharged into the WWTP. Targeted awareness raising for non-
residential septage generators should also be carried out to inform them of what types of septage cannot
be discharged at this WWTP, how to separate blood, chemicals, fats and grease from normal, domestic-
type WW (e.g. at slaughter houses, restaurants, mechanic shops, hospial and even some industries) and
other best practices.

A plan will be developed to manage effluents when there are sudden and severe deteriorations in effluent
quality. The proposed WWTP has about eight days worth of effluent storage capacity and the ability to
recirculate back to various front-end (upstream) units. An emergency response plan will be developed(see
Section 6.2) including guidelines for suspending tanker discharges temporarily until appropriate remedial
operating action is taken, in extreme emergency situations.

5.4.c. Volumetric flow imbalance and sub-optimal operating capacity

Maintaining the proper volumetric flow of sewage at the different treatment stages is critical for the
proper operation of the WWT plant. Situations could arise whereby the WWTP receives sub-optimal
levels of septage, resulting in inefficiency and excessive evaporation (increased salinity of effluents).
Conversely, situations could arise whereby the treatment plant receives more septage than it can handle
causing overloads. These could result due to the unpredictable nature of septage pumping and disposal,
due to inappropnately set tanker fees, pressure to accept discharges of septage from additional
communities or for some other unforeseen event. The duration of such imbalances is unpredictable.

Within the WWTP, a sudden interruption in flows caused by clogged pipes or pump failures may also
have serious consequences on plant operation and treatment efficiency. Such stoppage may render the
WWT plant unable to receive and process WW or unable to provide treated effluent. Such i impacts are
expected to be short in duration and eastly reversible.

Mitigation measures

The WWTP design incorporates multiple units and treatment trains offering operational flexibility as
explained in Section 2.4.d, therefore, the WWTP operators should be able to respond to the shorter-term
imbalances in influents. Such alternate operating procedures will be included in the emergency response
plan (see Section 6.2) to be developed as part of the operating manual. If such imbalances are expected
to be longer-term, then regulatory actions must be taken such as restricting tanker licensing, access to the
WWTP and /or fee adjustments. These and other means of regulating tankers (e.g. through ticketing
systems) are being investigated under Task 4 of the project and will be agreed upon and put in place prior
to WWTP operation. Public awareness campaigns to help regulate pumping (provide more balanced
discharges) can also help mitigate such risks.

Routine maintenance and immediate access to spare parts in case of a localized failure, including pumps,
will reduce the probability of a volumetric flow imbalance as a result of internal problems. In case of a
severe interruption in the flow, incoming septage will be accommodated in a separate basin for a
reasonable duration while the cause of the problem is being remedied.

5.4.d. Flooding and erosion

Flooding or flash floods may occur at the site due to sudden and intense rainfall; for example, in Baqura,
160 mm of rainfall in 24hrs have been recorded. Such floods could develop inside the WWT plant or
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travel through the WWT plant and may cause soll erosion and/or damage to some of the WWTP
structures. This potential impact is also discussed in Section 5.2.d in relation to the construction phase,

Mitigation measures

The proposed site will be adequately designed and engineered to divert sudden surface flows resulting
from flash floods withowt causing damage to the plant facilities. Roadside drainage ditches will be
maintained, Slopes will be stabilized with plants and any non-structural fill will be compacted to prevent
erosion. An emergency response plan (see Section 6.2) will be developed as part of the operating manual
allowing the surface flows to be directed to a natural holding pond constructed for this purpose.

5.4.e. Total power failure

Although rare, total power failure is not unknown n Jordan. Over the past 5 years a few such failures
took place, sometimes lasting for hours and without apparent cause.

Mitigation measures

The WWT plant will be equipped with the necessary power generation means to sustain its basic
operations for a reasonable time (e.g. 12 hrs) before power from the national gnd is restored. The
necessary emergency power generation required will be determined during the detailed design and will be
dependant on plant layout, pumping requirements and hydraulic profiles. With or without power, the
plant will be energy efficient. Examples of energy efficiency for the WWT plants may include high-
efficiency motors and lighting, and passive heating and cooling in building designs. An emergency
response plan (see Section+6.2) will be developed as part of the operating manual.
N

54f Restricted access to the WWTP

Because the proposed WWT plant is located close to an international border, there may develop a
situation whereby the access to the project site may become restricted for security considerations. This
may occur during the construction or the operation of the WWTP. In case access is restricted during
operation (for a limited period), tanker trucks should be able to discharge their load at a designated
alternative location.

Mitigation measures

The treatment plant design will provide for a dedicated off-site receiving facility to be installed n the
future. The design of this facility will be prepared such that it may be built quickly if needed.
Additionally, it is recommended to designate a liaison officer to coordinate and stay in close contact with
the military command of the area and 1o develop an appropnate emergency response plan (see Section
6.2). This would be needed for both the construction and operational phases of the project in order to
help avoid any problems arising from preventing access to the site.
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6. ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN

The environmental management and monitoring plan provides the tools for ensunng adequate
implementation of the proposed mitigation measures so that all potential impacts are minimized. It also
spells out special monitoring requirements in detail and assigns responsibilities for implementation and
monitoring.

The EMMP Summary table at the end of this section (Table 19) summarizes all of the relevant mitigation
measures presented in previous sections according to impacts, proposes an allocation of responsibiliry for
their implementation and specifies the timing required for implementation and/ or the frequency required
for monitoring. This summary table must be continuously revisited by the project team, contractor,
Municipality and other concerned stakeholders to ensure it remains up to date and is adjusted where and
when necessary.

The most important aspects of environmental monitoring requirements are discussed in the next section.
The emergency response and contingency plans that need to be developed at various stages of the project
are discussed in 6.2 and the construction transpon plan is discussed in Section 6.3.

6.1.  Monitoring requirements

Monitoring is critical to ensure sound operation and maintenance of the proposed treatment plant in
North Shouneh. The mbdst important monitoring parameters include effluent and sludge quality and
quantity and occupatb\nal health and safety, as described next.

6.1a. Effluent and sludge quality

Effluent quantity and quality need to be monitored to optimize plant operation. Effluent monitoring
requirements for this type of WWTP (natural) are outlined in JS893/2002 and are summarized in Table
17.

Table 17
E ffluent Quality Monitoring
Sampling Frequency Evaluation
. . period
Operating party Monitoring party
e Routine Tests: 4 samples / month (composite) e  Routine Tests: 1 samples / month 6 months™
e Physical & Chemical Properties: 3 samples o Physical & Chemical Propertes: 1
/ day (grab) samples /month
e Intestinal Helminthes Eggs: 2 samples/month e Intestinal Helminthes Eggs: 1
(composite) samples/month
e Escherichia coli: 4 samples/month (grab) e  Escherichia coli: 1 samples/month

Routine Tests; T-N, NH4, TSS, COD, BOD5, NO3
Physical & Chemical Properties: pH, DO, RCL2, Turbidity, Temperature
* Winter and Summer (Summer: Start of May — Oct, Winter: Start of Nov - Apr)

Effluent quality monitoring is the responsibility of several agencies depending on the test parameters
being monitored. Typically, WA] would monitor physical parameters including BOD, QOD TSS and
salinity; the ministry of health would monitor for £. i and intestinal helminthes eggs; and the ministry
of environment would monitor for heavy metals and munerals including nitrates. The plant operator
(municipality) should also conduct routine monitoring of basic parameters including BOD, TSS and TDS.
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6.1b. Groundwater level and quality

Depth to water table need to be monitored to assess aquifer vulnerability from reuse and in case of
spillage. Groundwater monitoring wells will be installed downstream of the project site and groundwater
samples should be collected monthly and tested for fecal coliform and nitrates. The precise frequency
and parameters to be sampled will need to be determined by WAJ and the MoE, the monitoring
authorities.

6.1c. Health and Safety

Occupational health and safety dunng construction and operation is cntical to project success and
sustainability. The project team (chief supervising engineer and his team of resident site supervisors) will
supervise the construction contractor to monitor his adherence to the safety precautions agreed upon and
to document and address any violations (e.g. failure to provide and make sure that workers use adequate
personal protection on site during working hours). Workers must also undergo a basic health exam before
joining the site crew to make sure they are not infected with malaria, leichmania or schistosomiasis.

Monitoring for schistosomiasis

The project will train workers on how to identify the snail intermediate host of schistosomiasis to be able
to implement a simple biannual snail surveillance program. In case the snail is detected, the workers
would be required to immediately noufy the municipality who should then report to MOA. Typically,
MOA would intervene promptly, assess the extent of infestation, apply control measures and extend
future monitoring and control programs to include the project site, at no expense to the affected
community. Detecting just one snail warrants immediate intervention as it would signal a much more
extensive infestation (Surveillance detects only one percent of actual specimens). Furthermore, snails are
hermaphrodites and theréfore will quickly reproduce.

Monitoring for malaria

Vectors will be monitored by conducting initial mosquito land count (MLC) prior to plant construction
and bimonthly thereafter. MLC 15 a simple diagnostic tool to monitor mosquito populations and
determine cnitical periods for control measures. MILC requires two persons; one person stands still and
the second counts the number of mosquitoes that land on him during one minute. The threshold
mosquito count for regions like NJV is 10 mosquitoes per minute. Beyond that, the municipality needs to
consider fumigation to reduce populations. MLC can also be used to monitor nuisance-causing species

such as Gudex piprers.

Monitoring for leichmania

It is difficult to monitor leichmania because several types of sand flies are leichmania vectors, but risks are
not considered significant. Therefore, no mitigation measures are proposed.

6.2. Emergency response and contingency plans

In case of an emergency, plant workers will be instructed to immediately report to the municipality. Table
18 provides an indicative and preliminary emergency response checklist. Specific plans and procedures
must be further developed as part of the WWTP operating manual and refined and revisited regularly by
the WWTP operator in consultation with the relevant authorities (e.g. MoH, Military, WAJ, civil defense,
police, etc). These plans will include simple, clear instructions and procedures, contact telephone
numbers and be placed in easily accessible and clearly visible locations around the WWTP as appropnate.
Al WWTP personnel and reuse workers will be trained in the implementation of each plan.
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Table 18
Preliminary emergency response procedures
Type of Emergency Response Plan
Spill accident e Activate spill prevention plan including containment and clean-up

lS) nake/scorpion/spider e Retrieve first-aid kit and administer the treatment; call for help
e

Leic_hmaniasis,_ | ® Request a medial exam for all the workers
Schistosomiasis or Malaria | ¢ Conract relevant authorities
reported

Volumetric flow imbalance | o  Implemen alternate operating procedures.

and sub-optimal operating | ¢ [f are expected to be longer-term, take appropriate regulatory actions

capacity : must be taken such as restricting tanker licensing, access to the
WWTP and or fee adjustments.

¢ Incase of a severe interruption in the flow, incoming septage should
be accommodated in a separate basin for a reasonable duration while
the cause of the problem is being remedied.

o Contact WAJ

Flash flood e Barstte access to tanker trucks; monitor all installation and water
bodies; conduct a complete site inspection when the flood subsides.

o Direct to holding pond.

Site access restriction o Direct tanker trucks to off-site septage storage facility
. o  Contact military command in North Shouneh

Earthquake N\ o Stop all mechanical equipment; inspect all installations immediately
~ after earthquake and report structural failure, if any; anticipate

follow-up tremors

¢ idenufy intact basin(s) within the WWTP where raw sewage or
treated effluent may be diverted

¢ Activate stand-by controls to for isolating WW in intact units,
redirect flows to intact basins and/ or to a nearby on-farm irrigation
storage reservaoir.

o Prepare a damage control report.

Sudden deterioration of | ¢  Intensify sampling and analysis protocol; recirculate treated effluent;

effluent quality suspend water reuse activity if deterioration is severe unuil effluent
quality 1s restored

Total power failure o Activate back-up system; investigate source of power failure

6.3.  Construction transport / waste disposal plans

The construction transport and waste disposal plans are very important to ensure timely completion of
construction activities, minimize public health and safety nsks as well as 1o ensure various other
environmental mitigation measures are easily included during the construction process.

The construction transport plan will be specified in the bid documents. These plans will then need to be
reviewed and possibly modified by relevant local authorties including represemratives from the MoH,
municipality, JVA, MoPW&H, the police department, the project team and other local community
representatives prior to construction. The plans need to spell out along what routes and when heavy
machinery or regular construction traffic can be moved and where disposal sites are taking into account
the following considerations at a minimum:

¢  Public health and safety;
¢ Road quality before and after construction;
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o  Generation of dust and exhaust emissions (affecting residents and orchards);
¢ Traffic congestion;

¢ Noise; and

¢ Appropriate waste disposal sites.

6.4. Environmental management and monitoring plan summary table

The comprehensive and fully detailed EMMP table ovetleaf details specific mitigation measures for each
impact, proposes assigned responsibilities for implementation and monitoring as well timing required for
implementation. The project team will 1 incorporate these various mitigation measures and responsibilities
into one or more of the following binding project documents:

o The detailed design;

o The construction contract bid documents;

e

B o The WWTP operating procedures; and/or
ﬁ o The various cooperative institutional agreements being drafted as part of the work under Task 4 of
this project; -

The various key stakeholders will be actively involved in the review and finalization of relevant
documents listed above during Task 4 and Task 5 of the project, agreeing to the most appropriate
allocation of responsibiliies and details entailed therein.
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Table 19

EMMP Summary Table

Potential impact

Mitigation Measures

Responsibility

By when / frequency

1.  [Positive Impacts
Reduced tank o Select WWTP site closest to the largest septage generating residential area ® Project team and municipality e Completed
educed tanker
la. . . ® Project t ted ther develop during Task 4
a transport charges | o Maximizing revenues from on-site reuse to help keep tanker fees as low as possible. . rojec ;linlperatot(s) :Kl:ni:pa;j)m ed, to be further develop during Tas —
. ¢ During construction (awareness)
Lmalifoved P‘ﬂ?hc ¢ Enforcement and awareness raising of appropriate cesspit pumping ¢ Municipality, MoH and/or other local civil society ¢ Continuously during operations (awareness &
ealth, sanitation enforcement)
1.b. and pollution ¢ Prevention of illegal tanker discharges : N
. eve e e T D . . . . .
prevention of the onott & ¢ Municipality, local civil society, residents, police, etc. | e Continuously during operations
wider area ¢ See also mitigations under 1. .
¢ Provide a septic tanker cleaning station on site ¢ Project team and WWTP operator ¢ Detailed design |
1c Employment e Give preference for labor intensive WWTP technology and reuse activities ¢ Project team and WWTP&R operator ¢ Incorporated, to be further develop during bid
o opportunities o Give preference for local workers during construction and operation ¢ Construction contractor document preparation and in institutional agreements
Change in land e Ensure planting visually appealing landscape vegetation, ornamentals in and around the . o During detailed design and institutional agteements
1.d. values WWTP ¢ Project team and WWTP&R operator « Followed allv by WAVTP .
e Encourage sale of TWW to nearby farmers ‘oRowed up annuaty by operator
Demonstration of | e Provide safe reuse training for farmers e Project team, MoA, NCARTT, Municipality and/or | @ Prior to sale to TWW
le water reuse anc.l ¢ Broader awareness campaign in relation to reuse other local civil society ~ ™* e Continuously during operations
| improved public ™~ . - : : - : . .
perception o Effective monitoring and enforcement of Jordanian reuse standards and safe reuse practices * MoE, MoH, WWTP operator and WA] ¢ Continuously during operations
Prospect for . . . . N
1 sewage system in e Select WWTP site that is downstream and not too far from larger, higher density residential o Project team and municipality o Completed
the future areas
2. |Potential adverse impacts during Construction
| e Avoid excavation during high-wind conditions .
¢ Maintain/enhance low-lying vegetation inside project site and along dirt roads to trap dust ¢ Construction contractor e As and when needed during construction
e Spraying water on internal dirt tracks and any loose piles
22 Air quality and ¢ Minimize excavations and maximize on-site fill ¢ Project team during detailed design ¢ During detailed design
noise pollution ¢ Develop a transportation and disposal plan ¢ Project team, construction contractor and e Prior to construction (included as part of the bid
¢ Ensure all trucks are covered municipality _ documents)
¢ Loud construction activities and off-site transportation should not be allowed to start in the ¢ Construction contractot, monitored by the Military . . .
- L e . ¢ Daily, during construction
very early morning nor to persist into the late night. and Municipality
e Avoid cross-contamination o non-hazardous wastes with hazardous wastes
Disposal of ¢ Store non-hazardous construction wastes separately from excavated materials
construction e Dispose non-hazardous construction waste safely and in a designated and approved area
wastes and ¢ Ensure proper storage of hazardous materials
handling of e Materials and equipment should be provided to clean up and propetly dispose of any spills of | Construction contractor o . . .
2b. hazarc'ious hazardous materials « Waste specific dump.sites to be approved by the ® During construction, monitored on a monthly basis
materials (and ¢ Vehicle maintenance areas should have impetvious floors and materials for spill cleanup - Spec p-s PP t by the municipality and ministry of environment
. t of L . Municipality and ministry of environment :
impact ot ¢ Transport hazardous materials in small quantities
construction

transport on road
quality)

e Use approved dump-sites for each type of waste
e Provide appropriate on-site sanitary facilities
¢ Construction transport plans (e.g. for excavated materials) should take into account access

routes and road quality.




Potential impact

Mitigation Measures

Responsibility

By when / frequency

e Inspect access routs prior to construction, improve as needed
e Rehabilitate the damaged road sections after construction.

¢ Municipality in consultation with the construction
contractor (based on the transport plan)

Prior to and after construction as needed

Off-site transport / disposal plans developed should carefully consider public safety / traffic
accident risks

Any heavily used transport routes should be fitted with appropriate “construction activity”
warning signs

Inform nearby farmers, military personnel and residents of potential risks to them and
inform them about the construction/transportation schedules

¢ Construction contractor, approved by the local
traffic department, ministry of health and
municipality — the municipality should share the
plans/relevant H&S information with relevant
members of the public and advise them to be
careful

¢ Prior to construction — specified in the bid documents

by the project team

Occupational health and safety standards should be followed during all construction activities
in accordance with the “Code of Safety for Construction Works

Provide on-site workers with gloves, noise attenuators, dust masks, steel-tipped shoes and
hatd hats, in addition to sanitary facilities and clean water

Health & safery ¢ Use of cleat and visible warning signs inside the construction site and protective railings e Contractor, in cooperation with / under the ) )
2. risks where needed monitoring of the MoH * During construction
¢ Avoid working during peak heat hours in summer; enforce applicable regulation on
temperature related working-hours
¢ Provide sufficient, clean water for drinking purposes
e Provide on-site capability to treat affected individuals (first-aid, anti-venom, medical kits)
. Wgrk with the rmhtary to ascertain the absence of mines on site and the surrounding area ¢ Construction contractor in cooperation with the e Prior to construction
pior to excavation works relevant local military command
¢ Provide on-site capability to treat affected individuals (first-aid, anti-venom, medical kits) . >
e Investigate nearest hospital/clinic for treatment of snake and scorpion bites ¢ Construction contractor in\c\ooperation with the ) )
¢ Inspect worker health prior to commencement of work MoH A ® Prior to construction
¢ Provide H&S awareness and contingency plans for workers
Change in local ¢ Adbhere strictly to the requirements stipulated in National Building Code for Loads and
hydrology, soil Forces (for Region A) in WWTP design and construction
2d. erosion, structural | e Ensure proper soil erosion and flood control measures ate taken and/or temporary drainage | ® Project design team and construction conttactor ¢ During detailed design and prior to construction
and earthquake channels are built and that top soils storage locations are away from potential surface runoff
risks areas for future reuse on-site
e Carry out a rapid survey of the site and determine the risk of encountering any potentially
2 A_rcheological u.ndiscover.ed sites anq determine any follow-up (e.g. training of workers, random spot- ¢ DoA in cooperation with the project team and . .
.e. disturbance checks during excavations) construction contractor ¢ Atleast 3 months prior to construction
¢ Investigate the cemetery indicated on DLS property maps
2.f, gizzi)gla;aie ¢ Prohibit construction workers from trapping birds ¢ Construction contractor ¢ During construction
3. |Potential adverse impacts during WWT&R operation
Soil and water
3a. f:)sr(:;rn(:nadon o« | * See3b,3.c 3.d,3eand4
_general
e Incorporate various built-in design mitigations ® Project team e During detailed design v
Contamination ¢ Install groundwater monitoring wells ¢ Project team and contractor, in cooperation with e As eatly as possible (for wells)
3b fr(?m accidental e Install seepage/leakage detection piezometers WA]J ¢ Piezometers after construction/prior to operation
o spills, overflows e Collect adequate gproundwater quality baseline data ¢ WAJ & MoE in cooperation with Project Team ® As eatly as possible
and seepages e Carry out regular inspections and routine tests . Régularly during operations, frequency TBD during
[

See also 4.b, 4.c, 4.d and 4.e

o WWTP operator

development of O&M manual by project team
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Potential impact Mitigation Measutes Responsibility By when / frequency
o Begin the water reuse activity only after the WWTP has been deemed to perform ,
satisfactorily and preliminary test results show compliance with J$893/2002. e Project team ¢ During detailed design
o  Design and put in place appropriate irrigation (and Nitrogen management) management ¢ Revisited and refined if needed after initial operation
Contamination systems and scheduling along with soil and TWW quality monitoring.
3.c from reuse of — . . - - .
TWW in irrigation * Adjust irrigation scheduhr}g, management as needed based on soil and TWW monitoring
results and with changes in cropping patterns e WWTP operator, reuse contractor(s) in cooperation Annuall
¢ Monitoring soil salinity levels to determine leaching requirements. with MoA/NCARTT : ¥
e See also 4.b, 4.c, 4.d and 4.¢
e Treat sludge to first or second level in accordance with JS 1145/1996:
(1) 15t level: dry wet sludge on sludge drying beds followed by storage in piles
Contamination (2) 204 level: treat sludge by composting (temperature of at least 55°C for 15 days) . . Develop treatment / reuse/disposal plan during initial
3.d. from sludge reuse | ® Carry out sampling and analysis in accordance with 1145/1996 ® Project team anFl. WWTP operator, monitoting by year of operation
and disposal ¢ Plan and obtain approval for reuse relevant authorities Continuously as required thereafter
e In case of sludge disposal, identify nearest suitable disposal site/landfill ‘
e See also 4.b
® Incorporate various built-in design mitigations During detailed design, ensure implementation after
e Plant windbreaks around site perimeter (about 2km) to minimize wind/odors ® Project team cons tfu ction &0, P
e Odors e Install covers on anaerobic basins and denitrification reactors (as part of plant design) - |
o Ensure sound plant operation overall . . .
. Proﬁciiprotec%ve masks for worker in the event of sudden odor surges * WWTP operator, monitored by WA Duning cperation
e Give priority to farmers nearest to the WWTP for purchase of TWW and supporting them N During institutional agreements
to catry out safe reuse ® Project team and WWTP&R operator o Followed Il by WWTP operat
Inequality of ® Seealso 1.d. and 1l.e. ofowec up annuaTy by operator
3 is;cpl;);tescononnc e Investigate the need for cross subsidies and means of implementing them ¢ Ii:(:lll::rt é;?f;rznd relevant stakeholders, including During Task 4
e Tanker charges should be openly discussed and revisited on a regular basis to ensure fair e WWTP operator, Municipality/village councils and Annually
tanker charging systems tanker drivers - ]
e Follow safe practices and standard operating procedures, including basic providing and
requiring protective clothing
o Provide basic safety training to all workers and managers
e Fence off the entire site, provide protective railings and appropriate signs were needed
e Propetly implement the water reuse activity according to Jordanian regulations on safe reuse
and in accordance with J$893/2002 . During operation

Health & safety

Provide regular medical check ups for all employees

Use anti-coagulants to control black rats and house mice

Provide on-site capability to treat affected individuals (first-aid, anti-venom, medical kits)
Investigate nearest hospital/clinic for treatment of snake and scorpion bites

See also 1.e, 3.b, 3.c, 3.d and 4.

Project team and WWTP operator

Ensure advance warning of all workers of upcoming maintenance works and ensure proper
maintenance signage is put up

WWTP operator

Prior to maintenance activities

e Provide tanker access from different directions, minimizing the need for all tankers to pass
through any single residential area

o Grade all internal roads and provide drainage ditches. Paving and maintaining external
access routes will also be encouraged

¢ Routes need to be designated and committed to appropriate use by the tanker drivers.
¢ Impose Speed restrictions

Project team, municipality, tanker drivers and traffic
police

¢ Prior to completion of construction
e Monitoring throughout operations
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Potential impact

Mitigation Measures

Responsibility

By when / frequency

¢ Hire local workers to the extent possible and inspect worker health prior to plant operation

to the WWTP

o WWTP operator and WA]

Implement emergency response and contingency plans

o WWTP operator in cooperation with Military

¢ Apply biological insecticide (e.g., BT Bact/lus thuringiensis) to control mosquitoes e WWTP operator in cooperation with MoH and the | o Prior to WWTP operation
3.h. Disease vectors e Apply molluscides to control snail intermediates (carriers of schistosomiasis) in ponds and Malaria and Schistosomiasis Dept at Ministry of ¢ Frequencies to be determined by relevant authotities
lagoons Health for disease control
® Coordinate with the MoH
4. Risks to the WWTP structures and its operation
’i . . R R B g - . . B . .
o Adhere strictly to the requirements stipulated in National Building Code for Loads and e DProject team and construction contractor ¢ During c%etalled design and construction (supervision
Forces (for Region A) and testing)
o Incorporate various built-in design mitigations
4.a. Earthquakes ¢ Provision of stand-by controls to enable isolating WW in intact units, redirect flows and/or e Project team e During detailed design
to a standby nearby on-farm irrigation storage reservoir ) ¢ Revisited and refined if needed after initial operation
¢ Develop emergency response procedures
¢ Implement emergency response and contingency plans ® WWTP operator ]
o ¢ Incorporate various built-in design mitigations ) ¢ During detailed design
Non-residential ‘ ® Project team .. } . )
ot nd/o e Develop emergency response procedures ¢ Revisited and refined if needed after initial operation
septage a t ‘ - -
4.b. sudden e Raise community awareness and involve them in tanker monitoring and enforcement. o WWTP o tor and/ ther local civil soci : ]CI:)um_lg conitrzcu.on (awarefless) &
deteriorations in ¢ Implement targeted awareness raising for non-residential septage generators perator and/or other local civil society ontinuously during operations (awareness
effluent quality enforcement)
¢ Implement emetgency response and contingency plans o WWTP operator S\ ~
¢ Incorporate various built-in design mitigations e Project team R . Dur‘ufg detailed deslgr.l o .
® Develop emergency response procedures ¢ Revisited and refined if needed after initial operanonJ
Volumetric flow ¢ Public awareness raising to help regulate pumping (provide more balanced discharges) o WWTP operator and/or other local civil society e Continuously during operations
imbalance and . e Project team/WWTP operator and relevant e During Task 4, revisited annually by WWP t
4.c. . ] p a an g , revisited annually by operator
© SUb-ORUmal _ * Develop tanker regulations stakeholders and relevant stakeholders
operating capacity - . . . . e Regularly during operations, frequencies TBD during
¢ (Carry out routine maintenance and ensure immediate access to spare parts o WWTP operator, monitored by WAJ development of O&M manual by project team
o Implement emergency response and contingency plans o WWTP operator
® Incorporate various built-in design mitigations including stabilizing slopes with plants and . e During detailed design
) ) any compaction of any non-structural fill ¢ Project team . . I .
Flooding and soil ¢ Revisited and refined if needed after initial operation
4.d. erosion o Develop emergency response procedures ;
¢ Carry out routine inspection and ensure r?adslde drainage ditches are maintained o WWTP operator e Inspections after every s o
¢ Implement emergency response and contingency plans
Total power ¢ Investigate emergency power needs and incorporate into design as needed . ¢ During detailed design
4.e. . ¢ Project team .. . L .
failure ¢ Develop emergency response procedures ® Revisited and refined if needed after initial operation
) e Design provisions for a dedicated off-site receiving facility to be built in the future if needed | e Project team e During detailed design
Restricted access - : - p” ‘ .
4.f. ® Prepare designs for the off-site receiving facility and conveyor e After construction
[ ] [ ]

After construction




The Small Communities Project USAIDY/Jordan and Water Authority of Jordan

7. CONCLUSIONS

The WWT&R project will generate a number of positive impacts. The overall net impact of the project
in North Shouneh on the environment in the wider study area will be positive. Several
enhancements are proposed that will further maximize the project benefits. The project planning process
included measures to enhance the positive impacts. The design will provide further enhancement of
positive impacts as will the EMMP, which will need continuous revisiting, through long-term operations.

7.1.  Positive impacts

The most sigruficant of the positive impacts are that the project will:

¢ Reduce the costs borme by households to empty cesspits by providing a nearby, long-term
WWTP solution that will receive and treat septage in an environmentally friendly manner; and

o Improve public health and sanitation and protect soil and water resources in the region
by minimizing current cesspit overflows and curbing current tanker disposal practices -
this is expected to help reduce the burden of some diseases in the area.

As such, the project is considered to be respecting and upholding the environmental objectives in
the Jordan-Israel Peace Treaty.

The project will also: |
o Generate loval employment opportunities;
e Strengthen local institutions and forge community esteem and public/private partnerships; and
e Accommodate future sewered influents (via sewer system) at minimal additional investment.

The project may have a positive effect on land values in the long run through providing a source of
irrigation water without adding pressures on scarce water resources. It will demonstrate water reuse and
improve public perception in relation to TWW reuse.

7.2.  Potential adverse impacts and their mitigation

Despite the overall net environmental benefit expected from the project, potential adverse impacts,
mostly limited to the area immediately surrounding the WWTP (the localized study area), have been
comprehensively identified and assessed. All of the potential adverse impacts will be minimized and
can be considered insignificant on condition of implementing the EMMP. The EMMP must be
continuously revisited by the project team, contractor, Municipality and other concerned stakeholders to
ensure it is being implemented, remains up to date and is adjusted where and when necessary to keep
potential adverse impacts at a minimum.

7.2.a. Duning construction

Unless mitigated, the potentially significant adverse impacts during construction include:
e Noise and air quality deterioration from earthworks and transportation;
e Impacts from the disposal of excavated materials and construction waste; and
o Health and safety hazards.

With the mitigation measures proposed all residual adverse impacts during construction will be
insignificant. These measures include strict coordination with the milrary; carefully designing and
planning earth works and a construction transport management plan; implementing various measures to
minimize dust generation and noise; ensuring appropriate separation, handling and disposal of wastes;
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health screening of labor for infectious diseases as well as requiring various other health and safety
measures to be implemented. The site borders a restricted area with landmines that will be securely
blocked off. Potential disturbance of archaeological sites and risks to the construction site itself from
erosion have also been considered and appropriate mitigations proposed.

7.2.b. During operation
Unless mitigated, the potentially significant adverse impacts during operation include:
¢ (Odoremissions;
¢ DPollution of soil and water resources from sludge disposal and reuse of TWW as well as
potential contamination from accidental spills, overflows and seepages;
¢ Anincrease in parasitic diseases; and
o Health and safety hazards.

The potential cumulative impact from reuse of TWW in irrigation on the water resources in the
immediate area are insignificant in comparison with those from other stressors.

With the mitigation measures proposed all residual adverse impacts during operation will be
insignificant. These measures include a major focus on odor minimization and control in the WWTP
design; conservative design with high operational flexibility to ensure being able to continuously meet
effluent and sludge standards (including several hydraulic safeguards as appropriate); contingency plans;

disease vector and pest control management in coordination with the MoH, as well as requiring various
other standard health.; and safety procedures. Planned groundwater monitoring and early warning systems
will help protect the water resources in the immediate area. These systems and other mitigation measures
(discussed below), including emergency and contingency plans will also assure rapid remediation of any
unanticipated adverse effects. Changes in ecology, namely a potential increase in the occurrence of pests,
were also considered and mitigations proposed.

7.2.c. Risks to the WWTP structures and its appropriate operation
In combination with the impacts and mutigation measures discussed above, several risks to the safe and
appropriate operation of the WWTP were also considered:

e The project area is within one of the most active earthquake zones in Jordan and will
therefore be designed and built with strict adherence to the relevant Jordanian building codes
(Zone A).

e The military may temporarily restrict access to the site for secunty reasons. Therefore, the
project will include provision for building a dedicated off-site receiving facility if needed in the
future.

o Several other risks that may hinder normal operations include:

o Receiving non-residential septage

o Volumetric flow imbalances and sub-optimal operating capacity;
o Flooding; and

o Power failures.

The project design will include several safeguards and operating procedures will include emergency
response procedures and specific contingency plans in relation to the above potential risks to assure

environmental protection.

Final EA -North Shouneh IRG/EQODIT, November 2005 - Page 69



The Small Communities Project USAID/Jordan and Water Authority gf ]ordanm

7.3.  Environmental management and monitoring plan

A fully detailed environmental management and monitoring plan (EMMP) has been developed as a tool
to help ensure environmentally sound project implementation. It details specific mitigation measures for
each impact, proposes assigned responsibilities for implementation and monitoring as well timing
required for implementation. Implementation of the EMMP will ensure all impacts are managed
to ensure minimal potential adverse impacts and maximum enhancement of positive impacts.
The EMMP will need to be revisited on a regular basis to ensure it remains up to date, addresses
emerging issues and remains as effective as possible.

The project team will use this EMMP as a basis for incorporating various mitigation measures and
responsibilities into one or more of the following binding project documents:

o The detailed design;
o The construction contract bid documents;

o The WWTIP operating procedures; and/or

o The various cooperative institutional agreements being drafted as part of the work under Task 4
of this project that will be agreed to and signed prior to construction.

The EMMP’s construction transport plan will be specified in the bid documents. This plan will take into
account public health and safety; road quality; dust and exhaust emissions; traffic; noise; and waste
disposal sites. Other specific plans and procedures will be developed as part of the WWTP operating
manual and refined and revisited regularly by the WWTP operator covering issues such as accidental
spills, snake/scorpion/ spider bites, potential parasitic illnesses, earthquakes and other risks to WWIP

operations discussed prev1ously

Several specific monitoring requirements are also spelled out and will be referred to in the cooperative
agreements. These cover effluent and sludge quality monitoring, groundwater monitoring and disease
monitoring and prevention. The construction bid documents and supervision of construction activities

will also contain health and safety requirements and inspection details.
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Figure 14
Preliminary process flow diagram
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Reclaimed Domestic Wastewater (JS893)
This Standard Replaces Standard JS 893:1995

Introduction

The Institution for Standards and Metrology is the national entity responsible for Issuing standards in Jordan.
Standards are set by technical committees formulated by The Institution for Standards and Metrology from
members representing main parties concerned with the subject. All concerned parties have the right to express
their opinion and comments on the final draft of the subject standard during the notification period in order to
make the Jordanian standards in harmony with international standards, to alleviate any technical boundaries
facing trade and to facilitate flow of commodities between countries.

Based on this, the permanent technical committee for water and wastewater No.17 has set the Jordanian Standard
893/1995 dealing with “Water-Reclaimed Domestic Wastewater” and recommended its approval as a Jordanian
Technical base No. 893/2002 in accordance with article (11) paragraph (b) of the Standards and Metrology Law
No. 22 for the year 2000.

Water: Reclaimed Domestic Wastewater

1. Scope

This Jordanian standard is purposely set to specify the conditions that the reclaimed domestic wastewater
discharged from wastewater treatment plants should meet in order to be discharged or used in the various fields
mentioned in this standard.

2. Standard References  °
The following standard references become conditions of this standard when referenced. When a documented

reference is dated, the amhendments after that date-do not apply despite the fact that any contractual party
depending on these references recommends using the latest edition of the listed references. In the case that the
reference is not dated then the latest edition would prevail. The library at the Institute for Standards and
Metrology contains current standards.

-Standard Methods for the Examination of Water and Wastewater APHA. 1998

-Health Guidelines for the Use in'Agriculture and Aquaculture, WHO. 1989.

3. Definition

The following definitions are used for the purpose of this standard:

3-1 Domestic wastewater
Is the water produced from domestic usages and it could contain industrial wastewater that comply in terms of
quality to the ordinance issued by the official parties for the connection to the public sewer system.

3-2 Reclaimed Water
Is the treated wastewater to be reused according to the conditions of this standard provided it is not mixed with
water from other sources.

3-3 landscape Areas
Is the green areas intended to be used for decoration and landscaping and not for recreational purposes.

3-4 Mechanical Treatment Systems
Systems that use mechanical processes for treating water such as the activated sludge system, the rotating
biological contactors system, the biological filters system, and others.

3-5 Natural Treatment Systems
Systems that use natural processes for treating water by using aerobic or anaerobic ponds, maturation ponds or
others.

3-6 Disinfection

Is a process for the removal or reduction of pathogenic and indicator microorganisms that can be found in the
water by using disinfectants such as chlorine or chlorine dioxide or ultraviolet rays or the ozone or any other
disinfectant approved by the official parties.
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3-7 Industnal Crops
Crops used for industrial purposes such as wood trees and olive trees

3-8 Field Crops
Crops that are planted on large areas and harvested once a year and includes:

3-8-1 Forages
Crops planted in order to utilize its vital aggregate (stems and roots) such as berseem, sweet corn, sudan grass, i

Alfa Alfa, ... ..

3-8-2 Grains
Crops planted for its high content of carbohydrate and used in the nutrition of humans and animals and includes
wheat, barely, oats, corn (white).

3-8-3 Legumes
Crops planted to utilize its seeds after drying such as lintel. fenugreek and lupine.

3-8-4 Fibers
Crops planted in order to utilize its fibers such as cotton and linseed.

3-8-5 Oils
Crops planted to produce oil such as sesame, soya bean and olives.

3-8-6 Sugar
Crops planted to produce sugar such as sugar beet and sugarcane.

N

~2

\\
3-9 Cooked Vegetables =~
Vegetables that are usually eaten after cooking and includes: eggplant, squash, beans, cornflower, potato, okra,
pees, broad beans, turnip, spinach, jew’s mallow, artichoke.

3-10 Uncooked Vegetables

Vegetables that are usually eaten raw and includes the following: tomato, cucumber, Egyptian cucumber, pepper,
cabbage, onion, carrot, radish, lettuce, parsley, mint, rocket (watercress), corander, purslane,
strawberry, watermelon and cantaloupe.

4. General Requirements:

4-1 The Reclaimed Domestic Wastewater standard has two primary components

a} Reclaimed water discharged to streams, wadis or water bodies.
b) Reclaimed water for reuse.

4-2 Reclaimed water must comply with the conditions stated in this standard for each of its planned end uses.

4-3 It is not permitted to dilute or mix reclaimed water discharged from wastewater treatment plants with pure
water intentionally to comply with the requirement set in this standard.

4-4 Should reclaimed water be used for purposes other than those mentioned in this standard (such as for
cooling or for fire distinguishing), special standards or guidelines are to be applied in each case after conducting
the necessary studies taking into consideration the health and environmental dimension.

4-5 Official and specialized concerned parties overseeing the operation and development of wastewater treatment
plants must always work towards improving the effluent quality to levels, maybe, exceeding those presented in
this standard to ideally use the reclaimed water and protect the environment.

5. Standard Requirements:

5-1 Reclaimed Water to be discharged to streams, wadis or water bodies.
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5-1-1 It is allowed to discharge reclaimed wastewater to streams or wadis or water bodies when its quality
complies with the properties and criteria mentioned in table (1) and it is prohibited to discharge it into wadis
draining to the gulf of Aqaba.

5-1-2 When reclaimed water passes on areas that are above or leading to ground water aquifers, measures must
be taken to prevent the leakage of the reclaimed water to ground waters.

5-1-3 When discharging reclaimed water to streams, wadis or water bodies that are in direct contact with the
public it is preferred to use any of the suitable types of disinfectants to protect the public health. When Chlorine
is used, the free residual chlorine concentration shall not exceed 1 mg/|.

5-1-4 Natural treatment plants are permitted to exceed the specified values for £ Cdi numbers when water is
discharged to wadis leading to storage dams where the water is stored and used totally for irrigation purposes. In
the event that this water is used prior to reaching the dam, then the criteria specified for the reclaimed wastewater
for the purpose of reuse and according to the nature of the end use must be applied.

5-1-5 Table 1 - Allowable limit for properties and criteria for discharge of water to streams or wadis or water

bodies

Parameters Abbreviation Unit . Allowable
Limit
Group A
Biological Oxygen Demand BODs mg/| 60*
Chemical Oxygen Demand COD mg/] 150%*
Dissolved Oxygen DO mg/| >1
Total suspended solid TSS mg/| 60+
pH ~. O pH mg/| 6-9
Nitrate B NO; mg/] 45
Total Nitrogen B T-N mg/| 70
E scherishia Coli E. ol Most probable number or colony forming | 1000
unit/ 100 ml
Intestinal Helminthes Eggs Intestinal egg/| <or =1
Helminthes
Eggs
Fat and grease FOG mg/| 8.0
Table 1. Continued

Parameters Abbreviation | Unit | Allowable Limit

Group B

Phenol Phenol mg/1 <0.002

Detergent MBAS mg/l |25

Total Dissolved Solids TDS mg/1 1500

Total Phosphate T-PO, mg/| 15

Chloride a , mg/| 350

Sulfate SO, mg/| 300

Bicarbonate HCO; mg/| 400

Sodium Na mg/| 200

Magnesium Mg mg/| 60

Calcium Ca mg/| 200

Sodium Adsorption Ration SAR - 6.0

Aluminium Al mg/l |20

Arsenic As mg/| 0.05

Berelium Be mg/l |01

Copper Cu mg/| 0.2

Flonde F mg/l |15

Iron Fe mg/| 5.0

Lithium Li mg/| 25

Manganese Mn mg/l  [02

Molibdinum Mo mg/l [ 001

Nikel Ni mg/| 0.2

Final EA - North Shouneh o TRG/ECODIT, November 2005 - Page B-3

A%



The Small Communities Project USAID/Jordan and Water Authonty of Jordan

Parameters Abbreviation [ Unic | Allowable Limit
Group B

Lead Pb mg/| 02

Selenium Se mg/| 0.05

Cadmium Cd mg/1 0.01

Zinc Zn mg/| 5.0

Chrome Cr mg/l = ]0.02

Mercury Hg mg/! 0.002

Vanadium Vv mg/| 0.1

Cobalt Co mg/| 0.05

Boron B mg/| 1.0

Cyanude CN mg/| 0.01

* For biological Treaument Plants or Treatment plants with polishing ponds BOD:s is considered as the
filtered BOD

** For biological Treatment Plants or Treatment plants with polishing ponds the allowable limits is
twice this number

5-2-2 Reclaimed water reuse for Irrigation

5-2-2-1 'The item concerned with reclaimed water reuse for irrigation purposes consists of two main groups;
standards group and guidelines group:

- Standards group: is the group of properties and standards that are presented in Table 3 and where operating
parties must produce wate? complying to it and according to the usages mentioned in this standard.

- Guidelines group: The guidelines group shown in Table 4 is considered for guidance only and in case of
exceeding it values the end user must carry out scientific studies to verify the effect of that water on public
health and the environment and suggest ways and means to prevent damage to either.

5-2-2-2 It is prohibited to use reclaimed water for irrigating vegetables that are eaten uncooked (raw).

5-2-2-3 It is prohibited to use sprinkler irrigation except for irrigating golf courses and in that case irrigation
should practiced at night and the sprinklers must be of the movable type and not accessible for day use.

5-2-2-4 When using reclaimed water for irmgating fruit trees, irrigation must be stopped two weeks prior to
fruits harvesting and any falling fruits in contact with the soil must be removed. :

Table 3 - Allowable Limit for properties and criteria for reuse in irrigation

Allowable limits per end use
Parameter Unit Cooked Vegetables, | Fruit Trees, | Field Crops,
Parks, Playgrounds | Sides of Roads | Industrial Crops
and Sides of Roads | outside city | and Forest Trees
within city limits lmis,  and
landscape
A B C
Biological Oxygen Demand mg/1 30 200 300
Chemical Oxygen Demand mg/1 100 500 500
Dissolved Oxygen mg/| 2 - -
Total suspended solids mg/] 50 150 150
pH unit 6-9 69 69
Turbidity NTU 10 - -
Nitrate mg/| 30 45 45
Total Nitrogen mg/| 45 70 70
E scherisina Cols Most probable | 100 1000
number or
colony forming
unit/ 100 ml
Intestinal Helminthes Eggs | Egg/l <or =1 <or =1 <or =1
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Table 4 - Guidelines for Reuse in Irrigation

Group B

Fat And grease FOG | mg/l 8
Phenol Phenol | mg/l <0.002
Detergent MBAS | mg/| 100
Total Dissolved Solids TDS | mg/l 1500
Total Phosphate T-PO; | mg/l 30
Chloride Cl mg/| 400
Sulfate SO mg/1 500
Bicarbonate HCO; | mg/l 400
Sodium Na mg/| 230
Magnesium Mg mg/1 100
Calcium Ca mg/| 230
Sodium Adsorption Ration SAR |- 9
Aluminium Al mg/| 5
Arsenic As mg/!| 0.1
Berelium e mg/| 0.1
Copper Cu mg/| 02
Floride F mg/| 1.5
Iron Fe mg/| 5.0
Lithium Li mg/l 2.5(0.075 for citrus crops)
Manganese Mn mg/| 02
Molibdinum | Mo mg/| 0.01
Nikel N Ni mg/l 0.2
Lead ~ Pb mg/1 5.0
Selenium Se mg/1 0.05
Cadmium Cd mg/!| 0.01
Zinc Zn mg/| 5.0
Chrome G mg/1 0.1
Mercury Hg mg/1 0.002
Vanadium \ mg/| 0.1
Cobalt Co mg/| 0.05
Boron B mg/l 1.0
Cyanide CN mg/| 0.01

é- Quality Monitoring

6-1 The Wastewater Treatment Plant Owner Party must ensure that the reclaimed water quality complies to the
standards and according to its end use. And must carry out the required laboratory tests and document results in
official logbooks and present them whenever requested by the governmental monitoring parties.

6-2 The operating party must take composite samples every 2 hr for a period of 24 hrs in accordance with the
frequency indicated in Table 5. Monitoring parties can collect samples in any way found suitable.

6-3 The frequency of collecting samples for both the operating and monitoring parties is as indicated in Table 5.

6-4 Collecting, preserving, transporting and analyzing samples will be as stated in the Standard Methods for the
Examination of Water and Wastewater issued by APHA and the federal American Association for Water
Research and Pollution Control and any of its amendments or any other approved method if it is not mentioned
in the above mentioned reference.

6-5 For natural treatment plants or for mechanical treatment plants with polishing ponds BOD:s is calculated
atter filtration step.

6-6 In evaluating the quality of reclaimed water geometric mean is used for calculation of Thermotolerant
coliforms or E scheridhia coli results.
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6-7 In evaluating the content of reclaimed water for total Nitrogen, the Geometric mean is used provided that at
least 5 samples are included in the calculation.

6-8 Results of the Thermotolerant coliforms can replace those of the Escheridnia coli when the Esdberidhia cdli test
cannot be performed due to the absence of technical capabilities.

6-9 When there is a need to define a standard value for a criterion not mentioned in this Standard then the
Institution for Standards and Metrology must be contacted to take the proper action.

6-10 In case of epidemics the monitoring and operational parties must investigate the presence of intestinal
pathogenic microorganisms that may be found in the water.

7- Evaluation Mechanism
7-1 For the purpose of evaluating the quality of reclaimed water as per the different uses mentioned in this
standard the periods shown in Table 5 are approved.

7-2 When any value violate the standards set for discharge of reclaimed water to streams, wadis or water bodies
an extra-confirmatory sample must be taken. If the two samples exceeded the allowable standard limits the
concerned party will be notified in order to conduct the necessary correction measures in the shortest possible
time. And if the violation persist for more than 3 months then the reuse of reclaimed water for that purpose
should be stopped until the water quality stabilized.

Table 5 - Number of Reclaimed Water Samples to be collected for the purpose of quality control and evaluation,
and the required chemical, physical and biological analysis to be done on the samples

AN
Treatment | Sampling Frequency Evaluation
Plants Period
Type Operating Party Monitoring Party
Mechanical |eRoutine Tests: 8 samples / month {(composite) ®Routine Tests: 2 samples/month 3 months*
o Physical & Chemical Properties: 3 samples /day  [#Physical & Chemical Properties: 2 samples /month
(grab) ) el ntestinal Helminthes Eggs: 2 samples /month
eImestinal Helminthes Eggs: 4 samples/month e Escherichia coli: 2 samples /month
(composite)
oEscherichia coli: 8 samples/month (grab)
Natural eRoutine Tests: 4 samples / month (composite)  J#Routine Tests: 1 samples / month 6
oPhysical & Chemical Properties: 3 samples /day  [#Physical & Chemical Properties: 1 samples /month months**
(grab) eIntestinal Helminthes Eggs: 1 samples/ month
eIntestinal Helminthes Eggs: 2 samples/month  |eEscherichia coli: 1 samples/month
(composite)
o Escherichia coli: 4 samples/month (grab)
e Routine Tests: T-N, NH,, TSS, COD, BODs, NO;
e Physical & Chemical Properties: pH, DO, RCL,, Turbidity, Temperatur
* According to seasons (Dec - Feb) , (Mar - May), (Jun - Aug), (Sep - Nov)
** Winter and Summer (Summer: Start of May - Oct, Winter: Start of Nov - Apr)

9- References
e  Standard Methods for the Examination of Water and Wastewater, APHA,1998
e Jordanian Standard No. (202/1991)
¢ Irrigation with Reclaimed Municipal Wastewater, A guidance Manual, Stuart Pettygrove et /., 1984.
e  Health Guidelines for the USE of Wastewater in Agriculture and Aquaculture, WHO, 1989.
e Standards, Regulations & Legislation for Water Reuse in Jordan, USAID/ ARD, 2001
e Translated by Rsabella/ WRE office (Sept 15,2002) based on the previous translation of the older
version by Najla Al Ali.
e U:\rsabella\standards\ Translated 893-2002 standard-final
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Jordanian standard) No. 1145/1996
Sludge: Uses of treated sludge in agriculture Specifications and Standards Organization
1- Scope

This standard is concerned with the conditions that must be available in the sludge resulting from the stations
for the treatment of sewage water intended to be used in agricultural land.

2- Definition _
Sludge: The solid substance which are characterized by a damp or dry texture resulting from the treatment
process of sewage water treatment stations.

Sewage water: The water resulting from domestic uses, and which may intermix with industrial water waste
having a quality which conforms to the linking instructions issued by official authorities.

Treated Sludge: Sludge that has been exposed to one of the treatment methods indicated in the appendix to
this standard.

Dry Sludge weight: The weight of the totally solid substances after dehydration of the sludge at a
temperature of (103 - 105) C for a period of 24 hours

3- General Conditions

3.1- It shall not be allowed to use untreated sludge for agricultural purposes.

3

L

A\ - .
3.2- The uses of sludge treated to the first level (as indicted in the attachment).

3.2.1- It shall be allowed to use the sludge for the purpose of improving the properties of the Badiya soil not
used for agricultural provided that it will be immediately ploughed, in the lands set for forestation.

3.2.2- The treated sludge shall be added during the period between the beginning of April and the end of
June.

3.3- The use of the sludge treated to the second level (as indicated in the attachment).
3.3.1- It shall be permitted to use the sludge in the cases indicated in item (3-2).

3.3.2- It shall be allowed to use it at the beginning of soil preparation until the planting of fruit trees, fodder,
and field crops, taking into account not to harvest the fodder and field crops, or grazing before the lapse of
three months from the date of fertilization.

3.3.3- It shall not be permitted to use it for fertilizing the vegetables, green areas, parks, nurseries, and
greenhouses, and the lands situated between residential compounds.

3.4- When adding the sludge, the sensitivity of the water reservoirs and their susceptibility to contamination
must be observed. The distance of the land to which the treated sludge is intended to be added, from the
water of dams and valleys as well as surface water, and water harvest projects, must be also observed.

3.5- The sludge treated for agricultural purposes must not be added, unless approval of the competent official
authorities has been obtained.

4- Standard Conditions

o The following standard conditions must be available in the treated sludge, when it is used for
agricultural purposes.
e The maximum limit for the sludge properties must be as shown in schedule No. (1).
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e The quantity of the treated sludge added to the soil annually shall be calculated according to the
concentration of the element of lesser value, in accordance with the following formula :

Average of the annual
sludge addition =

Average of addition to the elements
level (kg/Hectare/365 day)

Element concentration in the sludge
sample (mg/kg-dry)X0.001

(Metric ton/
Hectare/365 day)

e The bio-contaminants, when using the sludge treated for agricultural purposes, must be as shown in
schedule No. (2).

e The geometrical average must be taken for seven different samples of the treated sludge before using
it or disposing thereof immediately.

Schedule No. (1) ~ The Maximum of the Chemical Elements Concentration in the Treated Sludge:

Particularity Concentration of Addition rate to the | Maximum Limits of
Elements in The elements level the Elements
Sludge (Mg/Kg-dry) Kg/Hectare */ 365 Accumulation in
days) soil (Kg/Hectare)
@ 3
1)
As (Arsenic) 75 2 41
Cd (Cadmium) N 85 1.9 39
Cr (Chromium) . 3000 150 3000
Cu (Copper) 4300 75 1500
Pb (Lead) 840 15 300
Hg (Mercury) ‘ 57 0.85 17
Mo (Molybdenum) 75 0.9 18
Ni (Nickel) ) 420 21 420
Se (Selenium) 100 5 100
Zn (Zinc) 7500 140 2800
Co (Cobalt) 150 1.8 36

* One hectare = 10 dunums

Schedule No. (2) - The limits of Bio Contaminants of the sludge when used for Agricultural Purposes
Bio-contaminants Limits of Contaminants in | Limits of contaminants in sludge
sludge treated to the first level treated to the second level

Colon fecal bacteria (the | 2 X 10° bacilli per gram 1 X 10° Bacilli per gram

most probable number)

Salmonella Unlimited < 3 bacilli per 4 dry grams*
(The most probable number)

Worm live ova Unlimited <lovum per 4 dry grams*
Intestinal viruses Unlimited < 1 (one) per 4 day grams*

* Dry: The totally dry solid substances
5- References
e USEPA, Code of federal regulation, criteria for classification: of solid waste disposal practices (1992).
e USEPA, "Standards for the use or disposal of sewage sludge 1992".
e The European community "council directive on the protection of the environment, and in particular the
soil, when sludge is used in agriculture, 1989".

e FAO paper No. 47 Wastewater treatment and use in agriculture 1992.
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Appendix (1) Sludge Treatment Levels
(1) The first level aims at largely reducing the sludge content of pathogenetics. This can be achieved through
one of the following processes:

1- Aerial:

Digestion:

This process shall be performed by stirring the sludge in the existence of air or oxygen, while maintaining the
air conditions for a period of 40 days at a temperature of 20° C, or for a period of 60 days at a temperature
of 15° C, with a decrease of not less than 38% for the volatile solid substances.

2- Aerial dehydration:

The liquid sludge shall be allowed to infiltrate and / or to be dried up in sand infiltration basins, or in paved
or unpaved (tiled) basins, provided that the thickness of the sludge will not exceed (23 cm). However, the
sludge must remain in the said basins at least for a period of 3 months, provided that the daily temperature
will be above zero degree centigrade for a period of two months out of three months.

3- Non - aerial digestion:

This process shall be performed in the absence of air, provided that the sludge will remain-for a period of 15
days at a temperature of (30 - 33) °C or for 60 days at a temperature of 20° C and with a reduction of not
less than 38 % of the volatile solid substances.

4- Fermentation:
This process shall be performed by using a container with a fixed ventilation shaft, or by placing the fertilizer
in heaps, where the solid mass shall remain at a temperature of 40°C for a period of (5) days, provident that
the temperature will\rfach’-more than 55°C for a period of not less than four hours during that period.

N

5- Treatment by raising the figure of interaction (the hydrogen exponent) of the liquid sludge.
This process shall be performed by adding a sufficient quantity of lime, in order to give a basic degree equal
to 12(PH= 12) for a period of no less than two hours.

6- Other methods: '
Any method which is capable of achieving the levels indicated in the previous methods, concerning the
reduction of the volatile solid substances, or presenting the attraction of the pathogenetics thereto.

2) The second level aims at a larger reduction in the sludge content of the pathogenetics than that of the first
level this can be achieved through one of the following processes:

1- Fermentation / This method may be performed as follows:

A- By using the containers method, where by the sludge will be kept at temperature of not less than 55° C
for a period of three days.

B- By using the method of fixed ventilation tube, whereby the sludge will the kept at temperature of not
less than 55° C for a period of 3 days.

C- By using the method of finding (stacking) the sludge, whereby it will be kept at temperature of not less
than 55° C for a period of 15 days during the sludge fermentation period.

(Stirring must be maintained for at least 5 times during the high temperature period).

2- Thermal dehydration:

the sludge shall be dried up by removing the water there from through direct or indirect it contact with hot
gases, where by the rate of humidity will be decreased to 10% or less, so that the sludge temperature will
exceed 80°C, or that the damp temperature of the sludge heating gas will not be less than 80°C at the end of
the heating process.

3- Thermal operation:
The liquid sludge shall be heated to a temperature of 180°C for or period of 30 minutes.
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4- Thermal Arial digestion:

The liquid sludge must be stirred in the existence of air or oxygen, while maintaining the air condition for a
period of 10 days at a temperature of (55 - 60) °C, with a reduction for the volatile solid substances at rate of
not less than 38%.

5- Other methods:
Any method which is capable of achieving the abovementioned levels, concerning the reduction of the levels
of volatile solid substances and prevention of the attract on of the pagthogenetics thereto.

The following methods, when added to the above-mentioned treatment methods, will reinforce the
reduction of the pagthogenetics:

A- Treatment by beta rays: The sludge shall be exposed to beta rays from the nuclear accelerator with doses
of not less than (1) megarad at room temperature (20°C).

B- Treatment by gamma rays: The sludge shall be treated by gamma rays from specific isotopes, such as
Cobalt 60 or Cesium 137 with doses of not less than (1) megarad at room temperature (20°C).

C- Pasteurization: The sludge shall be kept for a period of 30 minutes at a temperature of not less than
70°C.

D- Other methods: Any other methods or acceptable operating conditions, if they lead to a reduction in the
pathogenetics to the extent that we obtain by using any of the aforementioned methods.

Reference: A

USEPA, code of federal regulation, criteria for classification of solid waste disposal peacetimes (1992).
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Table 20
Population and household data by community
Municipality | Community Number of Households|Population

JIFFIN 475 3,134

KAFR KIFYA 108 602

AS SAMAT 259 1,584

MARHABA 228 1,397

SAMOU 989 6,221

KAFR RAKIB 691 4,220

BAYT IDIS 818 4,815

K ura KAFR AL MA 1,600 9,841
ABU AL QUN 79 511

ZIMAL 490 2,999

NIN AS SAFA 609 3,652

AL ASHRAFIYYA 1,387 8,525

DAYR ABI SAID 2,361 13,789

TIBNA 923 5,625

AR REQQA 33 209

MAKHRABA 214 1,313

SAMA 1,336 8,179

MANDAH 137 837

Taybeh DAYR AS SINA 788 4,828
“\\ |ZIBDA AL WASATIYYA 66 404

IBSAR ABU ALI 51 312

AT TAYYIBA 1,893 11,594

N Shouneh 2,599 14,353

AL MANSHIYYA 1,109 6,387

WAQQAS 896 5,245)

AL ADASIYYA 418 2,413

MB] | AL BAQOURA 122 554
AL FIDDIYYIN 113 700

AS SAKHINA 64 398

MURSHID 45 245

ABU-Ziad (Kura Town) 15 49

TABAQIT FAHL 138 847

SAYL AL HIMMA 56 323

T Fahel Al MASHARI 3,036 18,228
ASH SHAYKH HUSAYN 1,253 7,105

AZ ZIMALIYYA 163 873

WADI AL YABIS 978 5,407

Sharhabeel AL MARAZZA 154 975
AL QERN 129 750|

Source: October 2004 Census, Department of Statistics
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Table 21
Prevailing Monthly Wind Direction (Degree)

Station |[Jan |Feb |Mar | Apr [May [Jun |[Jul |Aug | Sep | Oct | Nov | Dec | Yearly
| Baqoura 117 | 150 | 134 [ 251 | 257 | 268 |266 |261 |254 | 209 | Q98 | 103 | 185°
0 = North, 90 = East, 180 = South, 270 = West

Table 22

Mean Monthly Wind Speed “Knot”
[Station | Jan | Feb | Mar [ Apr [ May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yearly | Period
Baqoura |33 |25 |22 |19 |18 1.7 |16 (17 |12 |13 (26 |29 |21 1978
2000

Wadi EL- |12 [ 14 |13 (16 |19 (20 |19]15 |11 |09 |08 1.3 | 14 1984
Rayyan* 2000

*Wind direction data not available at Wadi El-Rayyan

Source: Jordan Climatological Handbook, 2000, The Hashemite kingdom of Jordan, Meteorological

Department, Climate Division

NN

N
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JADIS / Jordan Antiquities Database and Information System 06-07-2005
Full JADIS Report
1. Site no.: 2022-004
2. English Name: SUWWAN
3. UTM zone: 36 4. UTM east: 742260 5. UTM north: 3609330
6. UTM calculated 7. UTM sited ’
8. PG calculated 9. PG sited
10. Palestine grid east: 204,800 11. Palestine grid north: 222,180
12. K737: 3155.3.5¥W 13. Other map no.:
14. Air photo series: 15. Air photo no.:
16. Satellite photo no.:
17. Site size: 18. Max elevation:
19. Type of Site and 20. Period and Type of Use
UNSPECIFIED EB 01) SHERD/FLINT SCATTER
IRON IIC 01) SHERD/FLINT SCATTER ?
PERSIAN (IRON III) 01) SHERD/FLINT SCATTER ?
EARLY HELLENISTIC 01) SHERD/FLINT SCATTER
UNSPECIFIED NABATAEAN 01) SHERD/FLINT SCATTER ?
EARLY ROMAN 01) SHERD/FLINT SCATTER
UNSPECIFIED BYZANTINE 01) SHERD/FLINT SCATTER
UNSPECIFIED AYYUBID/MAMLUK 01) SHERD/FLINT SCATTER -
UNSPECIFIED PERIOD FLINTS 01) SHERD/FLINT SCATTER
UNSPECIFIED PERIOD POTTERY 01) SHERD/FLINT SCATTER
21. Topographic location: 03) VALLEY BOTTOM
22, Site condition: 00)NO INFORMATION
23. Disturbances: 00)NO INFORMATION
Other Disturbances
24. Inventory rating:

Dam: rry:
Cul2s. Type & level of threat of destruction by: Cultivation: Other: Cultivation:
Erosion ~
Construction:
Road work:
Development :
26. Archaeology of Jordan References:
DE CONTENSON H. 1964 34 SITE 8
GLUECK N. 1945 a 13 18
GLUECK N. 1951 a 239 SITE 137
IBRAHIM M. ET ALII 1976 48 SITE 20
32. Other reference:
27. Visited by: 28. Visit date:
29. Encoded by: 30. Encoding date: 16-06-1993
31. Notes:
JADIS / Jordan Antiquities Database and Information System 06-07-2005
Full JADIS Report
1. Site no.: 2022-009
2. English Name: MANSHIYA
3. UTM zone: 36 4. UTM east: 742000 5. UTM north: 3608100
6. UTM calculated 7. UTM sited
8. PG calculated 9. PG sited
10. Palestine grid east: 204,500 11. Palestine grid north: 221,000
12. K737: 3155.3.5W 13. Other map no.:
14. Air photo series: 15. Air photo no.:
16. Satellite photo no.:
17. Site size: 18. Max elevation:
19. Type of Site and 20. Period and Type of Use
MODERN (1915-1950) 11) VILLAGE SITE (NO FORTIFICATIONS)
21. Topographic location: 0) UNKNOWN LOCATION
22, Site condition: 00)NO INFORMATION
23. Disturbances: 00) NO INFORMATION

Other Disturbances
24. Inventory rating:
Dam: Quarry:
Cultivation: Other:
25. Type & level of threat of destruction by:
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Construction: Erosion

Road work:

Development :

26. Archaeology of Jordan References:
32. Other reference:

27. Visited by: 28. Visit date:

29. Encoded by: 30. Encoding date: 03-04-1994

31. Notes: No bibliography; No information,
JADIS / Jordan Antiquities Database and Information System 06-07-2005
Full JADIS Report

1. Site no.: 2022-018

2. English Name: MUSA

3. UTM zone: 36 4. UTM east: 742400 5. UTM north: 3608900

6. UTM calculated 7. UTM sited

8. PG calculated 9. PG sited

10. Palestine grid east: 204,900 11. Palestine grid north: 221,700

12. K737: 3155.3.8W 13. Other map no.:

14. Air photo series: 15. Air photo no.:

16. Satellite photo no.:

17. Site size: 18. Max elevation:

19. Type of Site and 20. Period and Type of Use
UNSPECIFIED PERIOD STRUCTURE 25) OTHER/UNSPECIFIED STRUCTURE OR WALL
21. Topographic location: 0) UNKNOWN LOCATION
22, Site condition: 00)NO INFORMATION
23. Disturbances:  00)NO INFORMATION
Other Disturbances
24. Inventory rating:

Dam: Quarry:
Cultivation: Other:
25, Type & level of threat of destruction by:
Construction: Erosion
Road work:
Development : .

26. Archaeology of Jordan References:
32. Other reference:

27. Visited by: 28. Visit date:
29. Encoded by: HA 30. Encoding date: 20-04-1994
31. Notes: No bibliography; No information.
JADIS / Jordan Antiquities Database and Information System 06-07-2005
Full JADIS Report
1. Site no.: 2022-020
2. English Name: SASIYYAH
3. UTM zone: 36 4. UTM east: 743370 5. UTM north: 3608770
6. UTM calculated 7. UTM sited
8. PG calculated 9. PG sited
10. Palestine grid east: 205,920 11. Palestine grid north: 222,600
12. K737: 3155.3.5W 13. Other map no.:
14. Air photo series: 15. Air photo no.:
16. Satellite photo no.:
17. Site size: 18. Max elevation:
19. Type of Site and 20. Period and Type of Use
UNSPECIFIED EB 02) SHERD/FLINT SCATTER (UNCERTAIN PRESENCE)
UNSPECIFIED AYYUBID/MAMLUK 03) SHERD/FLINT SCATTER (MAIN PRESENCE)
UNSPECIFIED PERIOD POTTERY 01) SHERD/FLINT SCATTER

UNSPECIFIED PERIOD STRUCTURE 43)MILL
UNSPECIFIED PERIOD STRUCTURE 51} AQUEDUCT OR WATER CHANNEL

21. Topographic location: 0) UNKNOWN LOCATION
22. Site condition: 00)NO INFORMATION
23. Disturbances: 00)NO INFORMATION

Other Disturbances
24. Inventory rating:
Dam: Quarry:
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25. Type & level of threat of destruction by: Cultivation: Other:
Erosion

Construction:

Road work:

Development :

26. Archaeology of Jordan References:

GLUECK N. 1951 a 240 SITE 138

IBRAHIM M. ET ALII 1976 48 SITE 17

32. Other reference: ’
27. Visited by: 28. Visit date:
29. Encoded by: HA 30. Encoding date: 21-04-1994
31. Notes:

Full JADIS Report

1. Site no.: 2022-021

2. English Name: ABU QAMEL

3. UTM zone: 36 4. UTM east: 742130 5. UTM north: 3608770
6. UTM calculated 7. UTM sited

8. PG calculated 9. PG sited -
10, Palestine grid east: 204,660 11. Palestine grid north: 221,620
12. K737: 3155.3.5W 13. Other map no.:

14. Air photo series: 15. Air photo no.:

16. Satellite photo no.:

17. Site size: 18. Max elevation:

19. Type of Site and 20. Period and Type of Use

IRON I 01) SHERD/FLINT SCATTER

PERSIAN (IRON IiiQ b02)SHERD/FLINT SCATTER (UNCERTAIN PRESENCE)
UNSPECIFIED HELLENISTIC 01) SHERD/FLINT SCATTER

EARLY ROMAN ~ 01) SHERD/FLINT SCATTER

EARLY BYZANTINE 01) SHERD/FLINT SCATTER

LATE BYZANTINE 02) SHERD/FLINT SCATTER (UNCERTAIN PRESENCE)
UNSPECIFIED AYYUBID/MAMLUK 01) SHERD/FLINT SCATTER

UNSPECIFIED PERIOD POTTERY 01) SHERD/FLINT SCATTER

21. Topographic location: 0) UNKNOWN LOCATION

22, Site condition: 00)NO INFORMATION

23. Disturbances: 00)NO INFORMATION

Other Disturbances
24. Inventory rating:
Dam: Quarry:
25. Type & level of threat of destruction by: Cultivation: Other:
Erosion
Construction: Construction:
Road work:

Development:

26. Archaeology of Jordan References:

GLUECK N. 1951 a 239 240 SITE 136
IBRAHIM M. ET ALII 1976 48 SITE 19

ZWICKEL W. 1990 316

32. Other reference:

28. Visit date:
29. Encoded by: HA 30. Encoding date: 21-04-1994
31. Notes:

Full JADIS Report

1. Site no.: 2022-033

2. English Name: ABU BISSEH

3. UTM zone: 36 4., UTM east: 743200 5. UTM north: 3609400
6. UTM calculated 7. UTM sited

8. PG calculated 9. PG sited

10. Palestine grid east: 205,700 11. Palestine grid north: 222,200
12. K737: 3155.3.5W 13. Other map no.:

14. Air photo series: 15. Air photo no.:

16. Satellite photo no.:

17. Site size: 18. Max elevation:
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19. Type of Site and 20. Period and Type of Use
UNSPECIFIED AYYUBID/MAMLUK 01) SHERD/FLINT SCATTER
UNSPECIFIED ISLAMIC 43)MILL
21. Topographic location: 0) UNKNOWN LOCATION
22, Site condition: 00)NO INFORMATION
23. Disturbances: 12) PLOWING
Other Disturbances
24. Inventory rating:

i,

) Dam: Quarry:
i 25. Type & level of threat of destruction by: Cultivation: Other:
Erosion °
Construction:
Road work:
Development :
26. Archaeology of Jordan References:
IBRAHIM M. ET ALII 1976 48 SITE 18
32. Other reference:
27. Visited by: 28. Visit date:
29. Encoded by: GP 30. Encoding date: 15-08-1994
31. Notes:

Full JADIS Report
1. Site no.: 2022-034
2. English Name: SUWWAN - (2)
3. UTM zone: 36 4. UTM east: 742600 5. UTM north: 3609900
6. UTM calculated 7. UTM sited
8. PG calculated e 9. PG sited
10. Palestine grid east: 205,100 11. Palestine grid north: 222,700
12, K737: 3155.3.8W 13. Other map no.:
£ 14. Air photo series: 15. Air photo no.:
i 16. Satellite photo no.:
. 17. Site size: 18. Max elevation:
19. Type of Site and 20. Period and Type of Use
UNSPECIFIED EB 02) SHERD/FLINT SCATTER (UNCERTAIN PRESENCE)
IRON IIC 02) SHERD/FLINT SCATTER (UNCERTAIN PRESENCE)
PERSIAN (IRON III) 02) SHERD/FLINT SCATTER {(UNCERTAIN PRESENCE)
UNSPECIFIED BYZANTINE 01) SHERD/FLINT SCATTER
UNSPECIFIED AYYUBID/MAMLUK 03) SHERD/FLINT SCATTER (MAIN PRESENCE)
MODERN (1915-1950) 01) SHERD/FLINT SCATTER
21. Topographic location: 0) UNKNOWN LOCATION
22. Site condition: 00)NO INFORMATION
23. Disturbances: 00)NO INFORMATION
Other Disturbances
24 . Inventory rating:

Dam: Quarry:

25. Type & level of threat of destruction by: Cultivation: Other:
Construction: Erosion

Road work:

Development :

26. Archaeology of Jordan References:
32. Other reference:

27. Visited by: 28. Visit date:
29. Encoded by: GP 30. Encoding date: 15-08-1994
31. Notes:
i Find EA - North Shouneh IRG/EQODIT, November 2005 - Pace D-4
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Table 23
Plant Species Recorded/ Observed in Study Area
Species Family English Name Arabic Name | Status/Remarks
E divem jaclaeram Boraginaceae Judean Viper’s Bugloss Himhimel Ghor | C
Silere rubella Caryophyllaceae | Catchfly Qrunful C
Qheropocism album Chenopodiacea | Common Goosefoot Fas el Kelab C
Anthemis palaestin Compositae Palestine chamomile Aghowan C
Falasteni

Cilendula arersis Compositae Field Marigold Honwa C
Certaserea hyalolepss Compositae Centaury Murrar Shahfafi C
Ohrysantherom aronanum | Compositae Crown Daisy Oghowan/Qandol | C/O
Cidborium purilum Compositae Dwarf Chicory Hindbeh /Ed
Crepis aspera Compositae Rough Hawkweed Sfaira C/Ed
Lacuaa seriola Compositae Pickly Lettuce Lubbain /M
Notobasts syrac Compositae Syrian Plumed Thistle Khorfaish Jmal C
Ongporidum cynarocephalum | Compositae Artichoke Cotton Thistle | Shouk El Jimal C
Sereqo wermalis Compositae Spring Groundsel Sfaira C
Sondus oleceras Compositae Common Sow Thistle Lubbain C
Slibvn mariarem Compositae Holy Thistle Khorfaish Jmal C
Comoludus arersis Convulvulaceae | Bind Weed Muddad Abyad C
Diplotaxis enucoides Cruciferae Dwarf Rocket Hwaira C
Erua satree Cruciferae Garden Rocket Jarjeer C/Ed
E rucaria boveara Cruciferae Erucana Slathi C/Ed
Sinapis alba ~.. | Cruciferae White Mustard Khardal Abyad C
Cugims prophetaram | Cucurbitaceae | Globe Cucumber Khyar Barri P
Rigirus commons “Euphorbiaceae | Caster Tree Karwad M
Hypecoum procambens Fumariaceae Hypecom i R
Bromus fasaadatus Gramineae Brome Grass Shwaiareh C/F
Gyrodon dactylon Gramineae Bermuda Grass Nageel C/F
L dlum rigidym Gramineae Rye Grass Hashishet el Faras | C/F
Phragmites australis Gramineae Reed Qusaib C
Gladbolus 1talics Iridaceae Gladiolus Jladiolus C/0
Molucla laeuss Labiatae Shell Flower Ajras BetLahm | R
Salua aegptiaca Labiatae Egyptian Sage Mairameyieh M
Aaaa curophylla Leguminoseae | Waule Sant Azraq Culuvated

\ Ceratorua aliqua Leguminoseae | Karob Kharroub Ed

| Meilotus indioss Leguminoseae | Indian Melilot Handagoog C/Ed
Prosopss fracta Leguminoseae | Mesquite Yanbout /W
V'ida peregrina Leguminoseae | Purple Verch Jolban C/Ed
A rdrocymbism palaestiem | Liliaceae Androcymbium ZanbagelGhor | R
Malu rocaeersis Malvaceae Bull Mallow Khobaizeh C/Ed
Fraxirus synam Oleaceae Syrian Ash Lsan El Asafeer Cultivated
Orobarche cerma Orobanchaceae | Drooping Broomrape Halook C/Parasitic
Papaner rhoezs Papveraceae Com Poppy Shagaiaq C
Portulaca oleracea Portulacaceae | Common Purslane Bagleh C/Ed
A ragalis areersis Primulaceae Pimpernel Ein el Qot /P
A mm majus Umbelliferae Bishop’s Weed Khilah Shaytanieh | C
Urtica prlulifera Urticaceae Roman Nettle “Qurais M
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Table 24

Mammal Species Recorded/Observed in Study Area

Common name Scientific name Arabic name Observed  Previous Records
Black Rat Rattus rattss, 3331 3 jalt <
House mouse \Maus mesdus Jonalt g X
Wagner Gerbil Gerbillus dasyurvs Jialy s p X
Egyptian mongoose  |Herpestes idmeurron g yaall uaill X
Asian Jackal Carus asres, S X
ungle Cat Fdis dhass Jeayl ki %
Wild Boar Sus sofa_ gy sl x
Rock Hyrax Procaua capersis 2 X
Table 25
Land Amphibians Species Recorded in the Study Area (Reptiles)
Common Name Scientific Name Arabic Name Observed Previous Records
Green Frog Rara rudibunda Sl g sial x
Tree Frog Hhla saugri a2 g i) x
Mabuyz uttata Lol ol jumdll Lot %
Chalades odatus, A Al x
"\ audakia stellio O5al X
Prypactlus prasei STl X
Oharmadeo daruerreon el X
sops elegars Aailal Ada X
L acerta laeus Ababad el X
Black Whip Snake Coluber jugilans 2y gl X
Montpelier Snake \Malpolon monspessularus o) yaall dpall X
Dice Water Snake Natnx tessellata, elall daa X
Palestine Viper Viipera palasstina Ol lae’) X
Table 26
Potential Bird Species in Project Area
Common Name Scientific name Arabic Name Observed |Previous Records
Levant Sparrowhawk axprter brevpes Sl X
Goshawk \A aapiter geradlis el Sl X
Sparrowhawk \A capiter rasus S X
Great Reed Warbler \A crocephalus arundinaceus 5 Sl Coaill 4 X
Sedge Warbler \A crocephalus schoerobaenus 2l da jla X
Reed Warbler \A crocephalus sarpacens aaill 4 jla X
Clamorous Reed Warbler crocephalus stentoreus daball il 4n s X
Common Sandpiper A atitzs hypolencos § skl X
Skylark A lauda arersis o= oM x
Chukar A lectorts dmiear Bl X
Desert Lark A mrromanes deserti ol anall 5,3 X
Sand Partridge A rroperdix eyt Jaal X
Shoveler A s dypeata oS X
Teal \A russ crea P o I X
Falcated Duck \A ras falaata nia aia x
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Common Name Scientific name Arabic Name Observed |Previous Records
Wigeon A s perelope 3 goadll X
Mallard A ras platyrbyrdios Cula g x
‘Garganey A ras querquedla (el jud il x
Gadwall A ras strepera (5 S x
Red-throated Pipit A rthus cerurus s eal 3, gl x
Meadow Pipit A rthus pratersis Jgiadl 3,8 g %
Long-billed Pipit \A rthues similis il Qg el gl x

Water Pipit Anthus spinoletta Ll 5 5l ool x
Pintail A 125 acta sl x
Lirtle Swift \A pus affirss 5 _iuall el X
Swift \Apus apus el X

Alpine Swift A pus melba Al Ao %
Pallid Swift A prs pallides Gald L x

Golden Eagle \A quala dmpsaetas o liad) X
Spotted Eagle A qrala darga SV i) sl x

Imperial Eagle A quila bdiaca Oliall il X
Steppe Eagle \A qrila ripalensis Ll Qe x
Lesser Spotted Eagle \A geatla pormarina all gyl Qi) X
Grey Heron A rdea arerea gla Ml padh s X
Squacco Heron ™\ \A rdecla ralloides Oany! Gl X
Turnstone ~_|Arerana interpres elall 5,8 x
Short-eared Owl \A sio flamyrens elaacall 4oyl x
Long-eared Owl A st0 otus LY La gl X
ﬁ,ittle Owl there rodua 5yl da gl x
Pochard A ythya ferira &) paalt x
Tufted Duck Aythya fuligula Los x
Ferruginous Duck \Athya nyroa Ol pand s 5l yaall X
Bittern Botasrus stellarss xSl Gl x
Eagle Owl Bubo bubo it Lagalt x
Caule Egret Bubulcus ibis Olaf sl x

Trumpeter Finch Bucaretes githaginens g i b X
Stone-curlew Burbiruss oedionenus &3 yaall (5 SU X

Buzzard Buteo buteo Al il x

Long-legged Buzzard Biuteo nfiruss Gaall x

Shon-toed Lark Calardrdla brachydactyla gl 5 X
Lesser Short-toed Lark Calardrela rfescers 3 _psaall o sl 38 X
Dunlin Clidns alpina Ly x
Curlew Sandpiper Calidris ferruginea elall ol g S x
Little Stint Cilidris miruta 3 ysiall 3_kaill x |
Temminck's Stint Calidris terminckis 5035 ki x
Linnet Cardudlis canmabina il

Goldfinch Carduelis carduelss Al O guall

Greenfinch Carduelss dhloris a1 () guanll

Rufous Bush Robin Ceratrichas galactotes 3 aall x
Pied Kingfisher Cenyle rudss A St X
Cetti's Warbler Cattia ety N X
‘Kentish Plover Qharadrivs alexandrinys (NS 310 X
Elspi:m Plover Characnis asiations il 35N X
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Common Name Scientific name Arabic Name Observed [Previous Records
Little Ringed Plover Charadnius dubivs aall 3kl 315850 X
Ringed Plover Charadrivs biaticla Gahaall 313530 X
Greater Sand Plover Charadns lesdheranltis S Qe 318 5 X
Dotterel Charadrivs morinellus PPV BRI x
Sociable Plover Ohettusia gregania Jseadl (31385 x
White-tailed Plover Qhettassia levara Jall G (313850 x
(White-winged Black Tern | Qhlidortas leucopterus G, X
@;ck Tern Ohlidorias riger 3 gl GlaBiiadl Citlad X
White Stork Gicoria cicomia oany GR

Black Stork Ciooria rigra a5ay) GBI %
Short-toed Eagle Giraaetns gallious Slall e X

Marsh Harrier Giras aeruginosus il 33 5 x

Hen Harrier Cirass oarens zladli s X
Pallid Harrier Giras macrouns Gatdl sl X

Montagu's Harrier Gras pygargs S 90 5 5 X
Fan-tailed Warbler Cistiela juncictis ol A g ge da el X
Roller Coracias garruls 3 X
Raven Coruss corax JaSh 3 gVl Rl X
Hooded Crow . |Corus corore A1 il il X

Quail NN |Coturmix coturnix sl X
Cormncrake ~ |Gex gex 2 siall X
Cream-coloured Courser Cursoris anrsor gyl # 3 x
House Martin Deélichon vrbica St Gallad X
Crab Plover Dromus ardeola sSaall X
Great White Egret E gretta alba SISl X
Liule Egret E gretta garzetta preall paul sl X

Cretzschmar's Bunting Endenza aiesia BB ISR Wkl X
Yellowhammer E niberiza citrivella e pia Ly X
Orolan Bunting E mberiza hortulara ol ALY X
House Bunting E mbeniza stridata A d X
Robin E nithacss mubecula ol X
Indian Silverbill E nockce malabarica gl Diall x

Lanner Falo Bamias @l el X
Saker Falw dermg Jad il X
Merlin Faloo alurrbarins sl X
Barbary Falcon Falo pelegrinotdes Rl ol X
Peregrine Falw peregrinus oLl X
|Hobby Falo subbuteo Onga sl X
Kestrel Falw timaeodes oo gl X

Collared Flycatcher Ficedula albricdllis skl LA Calila x
Pied Flycatcher Ficerdula hypdlenca AV Ll Galala X
Black Francolin Francolirus francolires Sl X
Chaffinch Fringlla coelebs Aal ) giaal X
Brambling Fringilla mortifringilla sl 5 sd AN x
Coot Fulica atra S X

Crested Lark Galenda oristata iafadisal X

Snipe Gallirago gallimago ikl X
Moorhen Gallinda dloropus slalt dalan X
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Common Name Scientific name Arabic Name Observed [Previous Records
Collared Pratincole Glaredla pratincla Gshall sl 5 X
Griffon Vulture Gyps fuuss il puall X
Oystercatcher Haematopus ostralegns B Eno X
Smyrna Kingfisher Halcyon smyrmensis el ant A x
Bonelli's Eagle Hieraaetus fasciatus gy e X
‘Booted Eagle Hieraetus permatus aldll el X
Black-winged Stile Hirrartopus himartopus S sl X
Icterine Warbler Hippdlass idenra el adisl X
Red-rumped Swallow Hirundo dasrica Jandl el gigidl X
Swallow Hirundo rustica 55 gt X
Spur-winged Plover Hoplopterus spinosus il o 31N X
White-throated Robin [raria guttwralis W Lt ot sl X
Little Bittern Ixobrydus mirdus _all G M X
Brown Fish Owl Ketupa zeylorersis o) andl ol 44 g X
Red-backed Shrike L arius collurio el yaat 37pall X
Isabelline Shrike Larius isabellirms iyl 3 peall X
Southern Grey Shrike L arius mevidionalis g3l 3 puall X
Masked Shrike Larius rubiass el 3l x
Woodchat Shrike L arusss senator Ll jeal 27pall X
Armenian Gull S L arus armericus et o g X
Yellow-legged Gull Larus cadnmrouars Ui Gt il X ]
Common Gull Larus aarwus il X
Lesser Black-backed Gull  |Lans fusass iwall 5Bl gl a4l X
Black-headed Gull Larus ridibundus oW 3 guh g gt X
Broad-billed Sandpiper L imicla falcinellus e g shub X
Black-tailed Godwit L inosa limosa bl A3 40 X
Thrush Nightingale Lusaria lusaria sl b
Nightingale L usGiria megariyndics il X
Bluethroat L usaria sweoa el X
ack Snipe Lymrocryptes nirimus hoall il X
Marbled Duck \Marmaronetta argustirostris daf jall Cadali b
Bee-eater \Merops apraster BESE X
Blue-cheeked Bee-eater \Meraps superaliosus 230 (3550 g sl X
'Corn Bunting Miliania alandia ety x
Black Kite thus migrars e13 gt 3laall x
White Wagtail Moataclla alba eloanll 5. 3l x
Grey Wagtail \Motaclla arerea Ipoka i 5 4ol X
Citrine Wagtail \Motadlla dtreola Adgals ged X
Yellow Wagtail Motaclla flaw el yiall 5 e X
Spotted Flycatcher \Musaapa striata Ll bl Gl x
Orange-tufted Sunbird Neaarinia asea (il el X
Egypuan Vulture Neophron percngpterus 4l X
Red-crested Pochard Netta rfira 3,5 & X
Cotton Pygmy-goose Nettapus coromanddiarms ady) gl X
Curlew Nurerius arguata elall iy S X
Night Heron Nycticonax myctuorax St b e X
Namaqua Dove Qe aapersis il ALy gl Aalaal) X
Desert Wheatear Ceunthe desert: Al 3l x
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Common Name Scientific name Arabic Name Observed |Previous Records
Black-eared Wheatear Qerurthe bisparica O gt GLY X
Isabelline Wheatear Cerunthe isabellina Y GLY X
Mouming\)(/heatear Cerunthe lugers Sl Gl %
Wheatear Qeunthe cerunthe Ly X

Golden Oriole Onolus onolus il X
‘OspreL Pardion baliaetus o5 il il X
House Sparrow Passer domestics sV sheanll x

Spanish Sparrow Passer hispardolersis Yl sieasll X

Dead Sea Sparrow Passer moabiticss Cuall all jsiiae X
Honey Buzzard Perris apruwrus Juall o X

Pygmy Cormorant Phalacrocorax. pygrens a8 Y gl x
Red-necked Phalarope Phalaropus lobatus slall 5 sl x
Ruff Philormadous pugrax Ut aalt x
Black Redstart Phoenicurus odrurcs 13 gudl 61 raall X
Redstart Phoerscurus phoersasrus ¢} yraall x

Bonelli's Warbler Phylloscopus borelli 4,00 g3l X
Chiffchaff Phyllescopus albybnta 3Ll x

Plain Leaf Warbler Phylloscopus neglectus 3 _yshaall 5_LkEl X
Wood Warbler < |Phlloscopus sibilatrix Al 5 )L X
Willow Warbler "\ Phylloscopus trochilus Cilaiall 5L X
Spoonbill Platalea leucorodia Tale g X
Glossy Ibis Plegadhs falarellss st Jaie g X
Grey Plover Pluialis squatarola (el Jalilul X
Little Crake Porzara parwi yaall 4ol X
Spotted Crake Porzara porzama idagiall eyl X
Baillon's Crake Porzara pusilla Ostude sa X
Graceful Warbler Prinia gradlis il Al ol A et x

Ring-necked Parakeet Psittacda kramen 4 ghaall oyl x
Rock Martin  fuligula J5ieall Gl X
\Crag Martin Pryoroprogre rupestris ol el Gillad X
Yellow-vented Bulbul Pyororotus xanthopygos Jailh X

Water Rail Rallys aquatiars el de e x
Avocet Recwrurostra ausetta sl x
Desert Finch \Rbodospiza obsoleta S5l aall (53 ) 5ll ) siucanll X
Sand Martin \Riparia ripana st gl il X
Whinchat Saxicola rubetra el a3l X |
Stonechat Saxicla torguata Gylall ol X
Scrub Warbler Scotocerca inquieta Gl aandl da jla x |
Serin Serinus serrus ey il X
Collared Dove Streptopelia decaocto a3 ghaall Aalanl) x

Laughing Dove Streptopelia senegalersis NEGRRPN x

Turtle Dove Streptopelia turtuer FAR PRI X

Tawny Owl Strix aluw Jaalt X
Hume's Tawny Owl Strix butlen s oaall Jualh X
Rose-coloured Starling Sturnus roseus S0 Dso0M X
Sta.rlinL Strrras udggm BYSPS. X
Blackeap Syua atrcapilla Ol ) gheae X
JGarden Warbler Sylua borin | il Ay x
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Common Name Scientific name Arabic Name Observed |Previous Records
Whitethroat Sz ommenss 1,845 45 x

Lesser Whitethroat Sylua amruca 8 s Al 53 4Ly ) x
Orphean Warbler Syluia hortersis Al AN X

Sardinian Warbler Sylua melanocephalus Wiy da s X

Cyprus Warbler Sylvia melanothorax el Aaja X
Barred Warbler Sylua risoria Lol gall 133 X
Riippell's Warbler Sytua rueppelli Ju gy alay X
Little Grebe Tadnbaptus rficdllis sl (eldasll X
Shelduck Tadora tadorma eyl X
Spotted Redshank Trirga erythropus oSl (5 shaslall x
Wood Sandpiper Trirga glaredla ) g shiks X
Greenshank Tringa rebularia Bl i) 5 shaykall X
Green Sandpiper Tringa odropuss ad¥! (g shakll X
Marsh Sandpiper Tringa stagratilis zellaill 5 ghyk X
Redshank Trirga totaryss Sl jaal g bkl X
Redwing Turdss liacss sajnall Al X
Blackbird Turdys merida gl X

Song Thrush Turdus philorrelos 4kl Al X
Fieldfare « |Turdss pilaris J il X
Mistle Thrush T\N | Tondss wiscivoms Guall Liay x
Barn Owl ~ | Toalba eliaydl da gl X
Hoopoe Uprpa epops 2] X

Lapwing Varellus warellus e 315 X
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ECODIT, IRG and MWHA] mobilized a multi-disciplinary team of core specialists with significant EA
experience in Jordan and internationally to conduct the EA and produce the EA report, under the
direction of Mr. Bob Katz, the Chief of Party on the Small Communities Project. The team leader for
this task was Mr. Karim ELJisr. The table below presents the core assessment team including degrees,
qualifications and proposed position.

—
.. . . Years
Name Proposed Position Qualifications Experience
r . Quality Control, Health/Safety | MSc Environmental Engineering
Nezih Bandak & Emergency Specialist BSc Civil Engineering 20
. . MSc Environment
Karim El-Jisr EIA Team Leader BE Agricultural Engineering 7
Zuheir E| Amr Fauna Specialist PhD, MS, BSc Zoology '- 20
. : MSc, BSc Geology & Water
Ahmad AbuHijjleh | Hydro-geologist Resources 18
. T . MSc Plant Taxonomy
Ibrahim Al Khader\\\ Elora & Biodiversity Specialist BSc Biological Sciences 8
Shenf Al Jbour Avifauna Specialist BSc Biological Sciences 5
Osama Abu Ra Project Technical Coordinator | MSc Environmental Economics 8
ama AU B3yt | and Economist BSc Resource Conservation
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Documents attached:

Scoping Brief provided to stakeholders prior to the Scoping Session

Scoping Statement and Scoping Se551on Report submitted to USAID and the MoE (plus
list of attendee signatures)

Comments received from the MoE on the Scoping Statement
USAID BEO approval of the Scoping Statement

Site selection approval letter from WAJ based on Inter-ministerial site visits and
subsequent approvals

Highlights of the Workshop on the Draft Feasibility, Environmental Assessment and
Institutional & Cost Recovery Reports (plus list of attendee signatures)

USAID comments on the Draft EA
MoE comments on the Draft EA
The Consultants responses to USAID and MoE comments received on the Draft EA

MoE Approval of the proposed responses to USAID and MoE comments on the Draft
EA
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INVITATION TO THE SCOPING SE SSION

Project: Wastewater Treatment Facilities for
Small Communities

Subject: Scoping Session in North Shouneh

Dear Sir:

The Water Authority of Jordan with the
support of USAID plans to implement a low-
cost low-maintenance wastewater (septage)
treatment and reuse project (WWT&R)in
North Shouneh.

A feasibility study is currently examining
alternative treatment and reuse technologies
and site locations. At the same time, a full
Environmental Impatt Assessment (E[A) will
determine the projecks potential adverse
impacts and possible mitigation measures,
and help select the most suitgble technology
and site location. d

7 &

As part of this EIA, a Scoping Session will be
held in North Shouneh to identify and discuss
potential impacts with various government
agencies, local citizens, environmental and
civil society NGOs, as well as local and
international experts. This scoping session
will be held on Wednesday, February 23,
2005, from 10:00 AM till 14:00 PM, in North
Shouneh at the Offices of the Administrative
Governor for the Northern Jordan Valley
(Mutasarrifiya). Please find attached the
proposed agenda.

Thank you for your participation or
nominating a representative(s) to attend this
Scoping Session.

Sincerely,

Eng. Munther Khleifat
Water Authority of Jordan/Secretary General
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SCOPING SESSION AGENDA

“Wastewater Treatment Facilities
for Small Communities” Project

Scoping Session in North Shouneh

Workshop Program
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Oftices of the February 23rd, 2005 ) _
Northern Jordan Valley 22005 B 23 sl W NI 1 921 A8 ata
Admuinustrative Governor Y PR PR A
(Mutasarnifiya) -
Lulal | cdgll
%45 Registrati CrSoliall s 9451
10:15 R PO 0:1s
‘ 10:15 | Introductions ) s | 10015
10:30 | Workshop Objectives ! Al Gilaal | 10:30
The “Small Communities” Project Ladlall oluall 455 Cithaa £ g yia
5104350 ¢ Presentation ' sofuall cleardll | 19,39
O Discussion wae | 1145
V(K
45 | poo o e
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1. INTRODUCTION

The Water Authonity of Jordan with the support of USAID plans to implement a low-cost low-
maintenance wastewater treatment and reuse (WWT&R) project in North Shouneh. This WWT&R
project is part of the wider USAID-funded activity, Wastewater Treatment Facilities for Small
Communities in Jordan (the “Small Communities Project”). According to the initial environmental
examination (IEE) prepared by USAID Jordan in August 2004, the project requires a full environmental
impact assessment (EIA).

1.1. Purpose of this Brief and the Scoping Session

As a result of the IEE determination, the project team drafted this scoping brief based on the current
definition of the project alternatives and understanding of the local situation. This brief provides the
background and starting point for a Scoping Session scheduled on February 23w, 2005 at the Offices of
the Northern Jordan Valley Admunstrative Governor (Mutasarrifiya) in North Shouneh. The scoping
session, and resulting scoping statement, will provide the building blocks for preparing the EIA by
defining its scope such that the most important (significant) issues are focused on.

This scoping brief describes the project and details its various components and activities that may present
potential environmental, social and health impacts. It also provides a preliminary outline of potential
impacts from such activities. In particular, potential impacts duning construction, operation and
maintenance of the proposed WWT&R project are presented. The scoping session will solicit opinions,
new ideas and valuable feedback on the project alternatives and potential impacts associated from a
variety of local and national stakeholders. This will help define the scope of the EIA that will inform the
identification and assessment of project alternatives and the selection and design of the most suitable
alternative. In parallel with the EIA, a feasibility study is examining the project alternatives from a
technical, economic and institutioral point of view. The ultimate objective of these studies is to select the
most appropriate and sustainable project alternarive.

1.2. Overview of The Small Communities Project

The Small Communities project will design, supervise and construct proven low-cost/low-maintenance,
wastewater treatment plants (WWTP) to serve Shobak and North Shouneh, develop local capacity to
operate and maintain the facilities in a sustainable manner after the project ends, tum over the operation
and maintenance of these facilities to local bodies (Municipality, Village Councils, Private Sector, etc.),
and evenrually reuse the treated wastewater (TWW). This will serve as a model for other areas in Jordan.

The project is working in rural communities that lack sewage collection networks. Trucking wastewater
to the two planned central treatment plants will eliminate the need for expensive collection infrastructure
and provide flexibility in siting the WWTP. It will also facilitate a “community cluster approach,” serving
several neighboring rural communuties.

Over the four years of the project, the following tasks will be carried out:
Task 1:  Conduct preliminary planning activities (& select communities to work in);
Task 2:  Prepare a feasibility study, conduct a Scoping Session and prepare an EIA;
Task 4:  Establish “institutional partnerships” and cost recovery mechanisms;
Task5: Prepare detailed engineering design/drawings and bid documents;
Task 6:  Select contractors and supervise construction;
Task7:  Monitor plant operations and the quality of treated effluents;
Task8:  Implement the wastewater reuse components;
Task 9:  Provide capacity building and training related to the projects;
Task 10:  Assist the Government of Jordan in the formulation of pohcnes guidelines, and

standards related to WWT&R; and

Task 11:  Prepare final report including lessons learned.

Taclt 1 Cavirnnmantal Acconcomant Cranina Reaf IAAdh Chaninahy IRCIECAONT - Eahniiary 20048 - Pana 4
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2. DESCRIPTION OF THE NORTH SHOUNEH WWT&R PROJECT

2.1.  The Project Area

North Shouneh, with a population of approximately 15,000 people, is one of the largest towns in the
Northern Jordan Valley (NJV) sub-district (“Liwa’a”). It is part of the Municipality of Mu’ath Bin Jabal,
the northern most m'unicipality of the Jordan Valley with a total registered population of over 30,000
people. Orther municipalities in the NJV also include the Municipality of Tabgit Fahel, just south of
Mu’ath Bin Jabal, and then the Municipality of Sharhabeel Bin Hasna as the furthest the south. Tabgit
Fahel has over 27,000 registered people and includes towns such Mashari and Sheikh Hussien.
Sharhabeel Bin Hasna has over 28,000 people and includes towns such as Abu Sido and K raymah, the
southernmost town in the NJV. Population density is relatively high in some of the larger town-centers
such as North Shouneh, but is less so in other smaller residential areas. Residential space is quite limited
in the NJV since the valley falls within a narrow strip of highly agricultural lands surrounded by steep hills
to the east and the Jordan River to the West. The area borders Syria to the North and the Occupxed
Territories / Israel to the West.

In the hills to the east, the NJV is bordered by the Municipalities of Taybeh and Kura (part of Irbid
Governorate) and are home to over 100,000 people combined. The figure below shows the main towns

and roads in these areas.

i)

Within the NJV, five private septic tankers currently operate full-time, disposing of 400 to 500 m3 of
septage per day and as high as 700 m3/day in the summer. There are also a few other tankers that
occasionally work in the area from Kura and Taybeh as well as tankers owned and operated by two
hospitals and the civil defense. On average, households in the NJV normally pay anywhere between 5

and 20 JD for this service (each tanker trip) when disposal is within the N]V depending on the distance

tankers must travel.

Until very recently (December 2004), tanker dnvers disposed of septage in the lower reaches of Wad: Al
Arab, just before its confluence with the Jordan River. They are currently banned from disposing there
due to environmental and health concems in the vicinity and are now required to either discharge into
Tell Al Mantah WWTP, much further to the south in Dier Allah, or at the Akayder W\WTP east of Irbid.
Tankers refuse to go up to Akayder unless paid 40 to 50 JD's per tnp, and even then they still prefer not
to go there due to the strain that the long climb and dnve place on their vehicles. Tankers are therefore

BEST AVAILABLE COPY
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charging around 20 JDs from the southern most towns and up to 45 JD’s from towns in the north like
North Shouneh and Addassieh to deliver at Tell Al Mantah.

Most households have relatively small cesspits relative to their family size, especially in the higher density
areas. Orhers that live in government-built housing complexes often share one cesspit between multiple
households (up to 11 households sharing a 60 m3 communal cesspit). As a result, many households have
to pump their cesspits quite regularly (once every 2 to 3 months, some once every 3 to 4 weeks). Mostly
dependent on farm work, the financial strain on most households from this septage situation is
tremendous. With the recent increase in tanker costs, many households could no longer afford to pump
their cesspits, and have left them to overflow into the streets. This situation is most severe in the
Municipality of Mu’ath Bin Jabal, and particularly in the town of North Shouneh.

The NJV is in one of the lowest places on earth, with elevations ranging from 200 m below sea level (or -
200 asl) in the northeast, down to -300 m as] southwest of Kraymeh. Immediately to the east of the area
is the foot hills of the Jordan Valley Escarpment, where elevations first increase at a rate of abour 100 m
every 1 km, then level out a gradually until getting to Irbid, which is at around 600 m asl. North Shouneh
is one of the warmer places in the Kingdom with mean monthly temperature ranging from 13 °C in the
winter up to 30 °C in the summer months, with maximums reaching as high as 47 °C. Frost is rare, but
does occasionally destroy crops in the lowest lying areas. Total annual rainfall is at around 400 mm in the
north, dropping to around 300 mm further in the south. Relative humidity can reach 100% in the summer
(partially due to the vast extent of surface waters in the area) and winds are Northerly most of the time.
As a result of such climatic conditions, the area’s fauna and flora is characteristic of Afro-subtropical and
Mediterranean bio-geographical zones.
N

There are also a few sp\ﬁngs in the area, a few permanent surface water flows (e.g., the Jordan River, the
Yarmouk River) as well as Wadi Al Arab, in which TWW from Irbid WWTPs also flows. The headwaters
of the King Abdullah Canal (KAQ) are also located in this area, from which much of the vast surface
irmgation water supplies in the NJV are taken from. The KAC is also one of Amman’s major water
supply sources; water from the cdnal is pumped up to Zai water treatment plant before distribution to
Amman. Several dams and well fields in the foothills and side-wadis also supply the KAC and other
demands in the NJV. Extensive surface irrgation networks and supplies (and developed farms as a
result) exist in areas west (downstream) of the KAC, whereas the areas to the east of the KAC must rely
on wells or tanker-delivered water to supplement rainfall for irmgation. In general, however, dependence
of farmers on well water is very low in the area.

2.2, The Project Components

The project consists of four types of main activities conducted over a four-year period:
a. Planning and design;
b. Construction;
c. Operation and maintenance; and

d. Insttutional strengthening and capacity building activities.

The following sections outline the main activities that will take place under each of the above four types
of activities.

2.2.a. Planning and Design

Impacts from the planning and design activities perse (office work, site visits, meeting, report preparation
etc.) are negligible. Nonetheless, the environmental impact of the proposed facilities must be carefully
considered during the planning and design phase to ensure that environmental impacts are identified and
appropriate mitigation measures are mcorporated into the planning and design. The planning and design
activities are therefore not discussed further.
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2.2.b.

Construction

The project team will supervise construction of a WWTP for receiving and treating domestic septage,
along with associated faciliies and infrastructure (e.g., admunistration and labor residence buildings,
necessary utility and road infrastructure). In addition, the project also will provide the infrastructure
required to deliver WTTP effluents to farmers for reuse.

The main facilities and infrastructure to be constructed include:

A WWTP & associated facilities (additional details on likely factlities are provided in Section 2.3.b
on Wastewater Treatment Technology);

Access roads (either new roads or upgrade of existing roads and/or dirt tracks), internal roads
and parking;

Electricity supplies from the nearest power grid (depending on the available voltage, this may also
require a transformer);

Water supplies from the nearest municipal network sources (for domestic use by labor and for
certain W\WTP maintenance activities);

Any necessary preparations required to enable future expansion of the WWTP;
Temporary housing, including water and power, for construction labor may also be required; and

The transmission network to deliver treated wastewater (TWW) from the WWTP to the farms,
pumps to deliver this TWW under pressure (may be necessary for drip imigation), meters and
valves, and potentially TWW tanker filling station depending on the reuse strategy (see Section

2.3.c below on Water Reuse Alternatives).
' ’
z

The main construction activities are those generally associated with typical construction sites, such as:

22.c.

Land preparation (excavafion, filling, compacting, and soll stabilization);
Quanying. for construction materials (sand and gravel) ex-sitw;

Transportation of construction matenials (sand, cement bags, pipes, steel, etc.);
Transportation of construction workers and supervisors; and

Transportation and operation of construction equipment (bulldozers, loaders, compressors, etc.);
and

Scaffolding, mixing and pouring of reinforced concrete, posing of synthetic liners and piping, etc.

Operation

Following commissioning of the WWT&R systems, the main operational activities will include:

Hauling of septage from the sources (e.g., residential cesspits) to the WWTP in tanker trucks;
Discharge of the septage from the tankers into the receiving station within the WWTP;
Use of water and electricity at the WWTP to run pumps, wash equipment, etc.;

Operation of the WWTP (e-g.; opening valves, raking sand filters, sludge drying and treatmen,
visual inspections and routine WW quality sampling and analysis, both in-situ and at an outside

lab, etc.);

Maintenance of the WWTP and associated facilities (cleaning, removing sludge, replacing piping,
replacing sand/gravel filter materials, etc.);

Sludge disposal and or reuse;
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e Transport of replacement materials (piping, sand/gravel, etc.) and labor;
e Movement of on-site vehicles (e.g., for sludge dredging/removal, etc)); and

o Reuse of TWW in irrigation (on-farm activities).

2.2.d, Institutional Activities

The project team will facilitate and encourage partnerships among local and nationa! stakeholders as
appropriate to achieve long-term project sustainability. The team will identify and work with relevant
GOJ institutions, at the local and national levels, municipalities, local community groups, NGOs, and
private sector groups to define roles and responsibilities. The project team will help draft a collective
agreement that will formalize institutional roles and responsibilities for project construction, operation,
and maintenance to ensure long-term sustanability. This agreement will define the obligations and
responsibilities of each of the signatory partners, such as for project construction, treated wastewater
distribution and reuse, monitoring of influents and effluents, billing and financial operations,
environmental compliance, and operation and maintenance of the WWTP,

The institutional activities are essential to identify organizations and individuals who will ensure project
success during the “Small Communities” project and beyond. They will establish responsibility, authority,
and accountability of these organizations and individuals to operate and maintain the WWT&R facilities;
obtain a commitment from them to abide by the technical operating guidelines and procedures, ensuring
effective and efficient plant dperations to supply safe and reliable water to farmers within an economically
and environmentally sm\hable system.

Septage delivery to the WWTP may require tanker certification procedures and enforcement of safety and
environmental regulations. Monjtoring systems will ensure compliance with TWW effluent quality
standards and will mitigate potential adverse impacts on soil and ground water quality, crops, public
health, workers” health and saféty.. Appropriately designed and implemented environmental management
procedures will facilitate the monitoring process and minimize adverse impacts. Sound institutional
arrangements and a program of institutional capacity building will support the above goals.

2.3.  WWT&R System Alternatives for North Shouneh

The WWT&R system alternatives envisioned for North Shouneh depend on the choice of:
a.  Wastewater treatment technology (low-cost low-maintenance);

b. Water reuse alternatives; and
c. Location of the WWTP and reuse sites.

Varying the WWTP service area and design capacity does not appear to present any viable alternatives as
will be discussed in the next section; the related implementation phasing (e.g., capacity expansion) does
however provide for alternatives.

The comparative economic analysis of the alternatives, carried out as part of the feasibility study, wall
determine which alternatives makes more sense from an economic point of view. In all cases, the study
assumes that the plant will begin operations in 2008 and continue to operate properly over a 20-year time
horizon (i.e., through 2027).

2.3.a. Service Area and Design Capacity

In light of the relatively large populations in the region, and the most pressing need for such a WWTP to
serve North Shouneh in particular, the service area, and accordingly the design capacity of the WWTD,
should target the Municipality of Mu'ath Bin Jabal in the long-run. The WWTP would be designed 1o
receive septage from this service area for the next 20 years (20-year time horizon); after that, additional
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expansion or another WWTP would be required to meet the additional septage being generated by further
increases in population. To meet th15 objecuive, the design flow capacity for the plant should be 1,200
m3/day.

A regional WWTP in the area is not envisaged due to the significant risks associated with plant size
(without needing to resort to high-cost and high-tech./maintenance), siting, etc. Furthermore,
implementing a single WWTP for such a large area (e.g. to include the municipalities of Tabqit Fahel,
Sharhabeel Bin Hasna, and potentially even adding Taybeh and Kura) would be not be economic in the
long run as the average distances that tankers would need to travel would remain high (and will not cease
to place a burden on households).

However, during the first few years of operations, because Mu’ath Bin Jabal will produce much less
septage than the flow design capacity of 1,200 m3/day, the WWTP would be able to accept septage from
other communities in the NJV (e.g. the municipalities of Tabqit Fahel, Sharhabeel Bin Hasna) as well
perhaps some septage from Kura and Taybeh in the higher elevations. Based on the preliminary
projections, these communities would be able to use the North Shouneh WWTP for around five to ten
years before treatment capacity limits would require some communities to start being phased out (or
gradually disallowed) from using the “North Shouneh Only” WWTP. Therefore, another WWTP would
need to be built to serve those nearby communities starting between 2013 and 2018 depending on which
of those communities dispose of their septage in the North Shouneh WWTP,

Phasing

- The entire plant could:be buikt at full capacity upfront (1,200 m3/day), or it may be implemented in two

phases: e.g., 900 m3/day ypfront plus a 300 m3/day extension (ie., plus one-third the initial capacity)
after five years or so depending on the actual quantities of septage received. The feasibility study will
study the phasing alternatives and rgcommend the most feasible one.

7

2.3.b. Wastewater Treatment Technology

The project team -has examined several possible WWT technologies: stabilization ponds, Recirculating
Sand Filters, activated sludge, Up-flow Aerobic Sludge Blanket (UASB), Advanced Integrated Pond
Systems (AIPS), etc. After a careful evaluation, the project team has eliminated several of these
alternative technologies already because the proposed North Shouneh WWTP:

¢ Must be proven low-cost/low-maintenance technology; and

o Will treat septage collected by tankers from cesspits, which:
o Varies in quality from tanker to tanker;
o Varies in quantity being received at the plant from day to day and even week 1o week;
and
o Camies higher pollutant loads (namely BOD, COD and suspended solids) than raw
sewage (ie., sewage collected and transported via a sewer network)

For example, AIPS does not operate optimally. It would require significantly higher maintenance, given
the concentration of suspended solids in septage. Similarly, UASB is sensitive to variations in quality and
quantity, as well as requiring advanced technical capability on the part of plant operators. Mechanical
aeration and other similar technologies cost too much to construct and more importantly, to operate and
maintain, for the size of WWTP that would be appropnate for such communities. Technical capacity and
experience required for efficient operation is again relatively high. Mechanical equipment has a shorter
useful life, requires significantly more energy, is prone to breakdown, and is more expensive to repair.
Some of the systems considered also require the addition of chemicals, all adding to the costs and making
the technical and financial sustainability of any of these options quesuonable as  resul.

Essentially, the only proven way to meet the low-cost/ low-maintenance objective, and to be able 1o treat
septage generated from such communities, is to use technology simular to that implemented in Drargy,
Morocco, adapred to the specific situation in North Shouneh. The Drarga WWTP includes influent

Task 3 - Environmental Assessment Scoping Brief (North Shouneh) IRG/ECODIT - February 2005 - Page 6
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screening, grit removal, anaerobic lagoons, denitrification lagoons, and flow holding basins. The effluent
passes through recirculating sand filters and reed beds (man-made constructed wetlands) to further reduce
solids, organics, pathogens, and nitrogen to levels that comply with standards for unrestricted agricultural
imgation water. This treatment process requires no chemicals and no complex mechanical equipmen.

The Basic W/W/]"P Elements

The basic elements the WWTP being considered for Shouneh, similar to the one built and operating in
Drarga, Morocco include:

e Screening and gnit removal
¢ Anaerobic Lagoons
e Facultative Lagoons
e Recirculating Sand Filters
e Dosing Basins
e Effluent Storage Ponds and Pump Station
e Sludge Drying Beds
Furthermore, in additig\_n\ toor as an adaptation to the above basic elements:
e Aseptage receiving facility will be required, this may be covered to minimize odors;

e Some of the lagoons may also be covered wath floating covers to minimize odors and/or collect

methane gas; 5«
o Reed drying beds may be used for passive sludge drying as opposed to normal sludge drying
beds;

e Other variants to the system design may relate to:
o The layout of the facilities on the site, maximizing gravity flow in order to minimize the
need for pumping;
o The depth and shape of the lagoons; and
o Choice of construction materials may also vary (concrete, zeo-lites, soils, piping
materials, etc.)

2.3.c. Water Reuse Alternatives

The reuse alternatives pertain mainly to the recipients of the TWW. Consequently, the types of crops that
can be grown will depend on this. Therefore, the three options for reuse alternatives being considered

thus far are to:
1. Deliver the TWW to farmers in the vicinity of the WWIP through a transmission and

distribution line for treated wastewater (but not install on-farm irrigation networks) and assist

them in getting started (e.g., adapting to restricted irrigation) and in applying safe reuse practice
or to larger, commercial farms thar face higher marginal KAC irrigation water prices in light of

their high consumption;
Make the TWW available to users not in the vicinity of the WWIP. For example, to

farmers east of the KAC as supplemental to tanker-delivered water, well water, and/or rain fed
imgation. This would require tankers to collect the TWW and deliver 1t to reuse locations;

and/or

3. Directly reuse the TWW on-site to grow fodder or other, potentially more-valuable crops
requiring higher technology and know- how, such as flowers, as a part of the WWTP and related

operations.

!\J
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- 2.3.d. Location of WWTP and Reuse Sites
The project team has identified five potential site alternatives for the North Shouneh WWTP. Two of
these sites are on government-owned land, the other two are on privately owned lands and would require
C acquisition by WAJ. Specific sites within two of these five location areas have not been delineated yet.

The five potential WWTP locations are:
Site 1. Approximately 5 km south west of North Shouneh, adjacent to the Jordan River, just north

i (paralle) of Wadi Al Arab;
- Site 2. Approximately 3 ~ 5 km south west of North Shouneh, in the same vicinity of Site 1 but not
L as close to the Jordan River;

Site 3. Approximately 3 - 5 km west (slightly north) of North Shouneh, along the main road from
North Shouneh to the Jordan River near Al Bagour Al Musta’adeh; A

Site 4. East of the KAC, just north of Waqqas; and
Site 5. East of the KAG, just north of Fiddeen and west of Al A’aramsheh

Figure 2.1 overleaf shows the five potential site location areas. Table 2.1 summarizes the key advantages
. and disadvantages of each of these general site locations.
: Table 2.1: Key Advantages & Disadvantages of Site Location Altematives in N. Shouneh
h Site s Advantages Disadvantages

. Wil require costly land preparations in light of

. » Government owned property tOpogTap hyand gt?o-techr.u?a'l mstabxl{ry
Site 1. P L for North Shoureh | * Inducing farmers in the vicinity to switch to
- e [otenual future sewer/ige or Nort oune TWW for reuse may prove difficult

o Veryclose to military border zones

o Drivate owned properties

Site 2. | e Potential future sewerage for North Shouneh | o Inducing farmers in the vicinity to switch to

) TWW for reuse may prove difficult

¢ Pnvate owned properties

¢ Inducing farmers in the vicinity to switch to
TWW for reuse may prove difficult

o May be too close to a main road

o Less accessible for towns south of Shouneh
(e.g. Mashari, Waqqas) than Sites 1 82

o Private owned properties

y

Site 3. | e Potential future sewerage for North Shouneh

B o Inducing farmers in the vicinity to switch to o Relatively far from North Shouneh (costly
- Site 4 TWW for reuse may prove relatively easier transportation)
A N Relatively close to towns south of North o Dotential flooding risks from adjacent wadi
. Shouneh o A few houses on hilltops surrounding the site
1 * Quite close and potentially upwind of Waqqas

ing fa L icinity to switch to . .
¢ Inducing farmers in the vicinity t0's e Private owned properties

Site 5. TW\for reuse may prove relatively easier e Quite close and upwind of Fiddeen

*H e A reasonable distance from most towns, with ine
: the exception of those north of N. Shouneh * Upstceam of the King Abdullah Canal

s As a result of the above preliminary assessment, the Project Team recommends excluding Sites No. 4 and
‘ 5 from further consideration for the following reasons:
L * Site No. 4 is potentially prone to annual flooding, is far from North Shouneh, would not be able
- 10 receive raw sewage transported by grawty from a major residential area (via a future sewer
line), is surrounded by a few dwellings and is quite close / upwind of Waqgqas; and

e Site No. 5 is within 1 km upwind of Fiddeen and is potentially too close to the KAC and may
- present an unacceptable risk to the head waters of this valuable water carrier.

oY
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Figure 2.1: The five potential general site locations for North Shouneh

North Shouneh

Al Manshiyyah

The Jordan River
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were

y

W:{m *

The Small Communities Project USAID/Jordan and Water Authority of Jordan

2.3.e. Potential Future Adaptations / Complementary Projects

There are also other potential projects or sub-projects which are not necessarily directly relevant to the
“Small Communities Project” in isolation, but which are worthy of consideration as they offer additional
benefits to this project or to the communities being served. Some of the complementary developments
and issues that have already been considered include:

» Potential future sewerage of towns with enough housing density and enough population relative
to their distance from this WWTP (for sewerages to be economical) - since this treatment plant is
designed for septage (higher concentration but with lower influent volumes than sewered W),
if in the future a certain village/town is sewered, the WWTP will, within limits, be able to handle
the additional volume since the concentrations will be lower (resulting in hrtle difference in

overall loading to the WWTP);

o In the event that a new sewerage system and a separate WWTP are constructed as a result of
demand in a particular town, this project’s WWTP will remain in use as there will always be
residential areas that will not be sewered;

o Imtermediate septage collection points conceivably could be built for towns/ vxﬂages that are
relatively far from the WWTP to reduce transport costs; allowing smaller or municipal tankers to
discharge at these closer points for conveyance to the WWTP via larger tankers or via pipes;

»  Cesspit improvement program and/or stricter enforcement of cesspit construction standards to
minimize potential groundwater pollution from these sources; and

» Awareness rasigg : and best practice implementation of, for example, fat and grease separation at

households and restaurants, blood separation/removal at chicken and sheep slaughter-
houses/shops.

A
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3. POTENTIAL IMPACTS

Several impacts associated with the project activities and alternatives can be identified, some positive
others negative or adverse, and some much more significant than others. Below is a preliminary listing of
potential impacts. The scoping session will help determine which of these impacts, and possibly others,
may be potentially significant and which may not. As part of the EIA, the project team then will focus on
assessing the significant impacts of the proposed project relative to the existing situation. To the extent
applicable and relevant, the magnitude, duration, frequency, extent and reversibility of each impact will be
assessed. The main objective of the EIA will be to help design appropriate measures to mitigate the
adverse impacts and enhance the positive impacts through the development of an effective environmental
management and monitoring plan.

3.1, Potential Positive Benefits
The WWT&R project will generate several significant positive impacts. It will provide a reliable location

for septage disposal at reasonable costs, reducing the potentially disastrous overflows from cesspits that
regularly plague North Shouneh. This site wall also provide a controlled sink for the treatment of septage

in the area. Tanker business will also benefit from being able to charge reasonable prices, make more

trips per day and not have to drive as far. The project will strengthen institutional ties among different
stakeholders to ensure the project’s sustainability and will mobilize local resources during implementation
(e.g., project committees, truck drivers, workers to build the plant). The project will also provide a source
of water for irrigated agriculture, providing financial benefits to farmers without access to imgation
networks or by relieving pressures on surface water resources that may become more costly or more
valuable for other uses (e.g,, drinking water) in the near future.

Task 3 - Environmental Assessment Scoping Brief (North Shouneh) IRG/ECODIT - February 2005 - Page 10
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3.2.  Potential Adverse Impacts

The WWT&R project may also generate a number of adverse (negative) impacts during the expected
construction and operation activities, which may include accidents, spills, and unforeseen events
associated with typical construction activities. An outline of some of the key potential adverse impacts is
provided below.

During construction

¢ Dust and vehicle emissions

o Surface and imgation water contamination

e Reduction in aesthetics (noise and degradation of visual amenity)

e Removal of plant and soil cover

» Disruption to or loss of biodiversity and archeology

o Alteration of surface run-off and associated impacts (e.g. erosion, land-slides, sedimentation, etc.)
e Dollution from temporary storage and/or disposal of workers’ and construction wastes

o Increased traffic due to construction related transport and vehicle movement

Durning operation and maintenance

o Increased traffic of septic tanker trucks and associated impacts (noise, accidental spills, odors)
 Sol, surface, spang and groundwater contamination from the WWTP and from water reuse
o Acceptability of and willingness to use TWW reuse by farmers and consumers

e Odors inside and outside the WWTP

o Health and safery risks to gn-site personnel and the public

Consistent with the IEE, the rease component is not expected to result in any significant adverse impacts
with appropriate mitigation measures and associated monitoring and enforcement. Nonetheless, the
unsafe use of TWW may pose a risk to public health (e.g., farmers) and may result in the accumulation of
salts and other elements in soils and pollution of ground water (e.g., nitrates).
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1 INTRODUCTION

The Water Authority of Jordan with the support of USAID plans to implement a low-cost
low-maintenance wastewater treatment and reuse (WWT&R) project in North Shouneh. The
WWT&R project in North Shouneh is part of the wider activity, Wastewater Treatment
Facilities for Small Communities in Jordan (the “Small Communities Project”). According to
the initial environmental examination (IEE) prepared by USAID Jordan in August 2004, the
project requires a full environmental impact assessment (EIA).

1.1 Purpose of the Scoping Statement

This scoping statement outlines the potentially significant positive and adverse impacts of
the WWT&R project in North Shouneh and presents a proposed outline of the EIA report as
well our methodology and the assessment team. It thereby serves as the scope of work for
the EA study in North Shouneh that will be carried out by the team mobilized by-ECODIT,
IRG and MWHAJ.

1.2 Project Description

The Small Communities Project will design, supervise and construct proven low-cost/low-
maintenance, wastewater treatment plants (WWTP) to serve North Shouneh and North
Shouneh (both communities lack sewage collection networks), develop local capacity to
operate and maintain the facilities in a sustainable manner after the project ends, turn over
the operation and maintenance of these facilities to local bodies (Municipality, Village
Councils, Private Sector, etc.), and eventually reuse the treated wastewater (TWW). This will
serve as a model for other areas in Jordan. The project began in the summer of 2004 and will

span four years.

The detailed project tasks are:
Task 1: Conduct preliminary planning activities (& select communities to work in);
Task 2: Prepare a feasibility study;
Task 3: Conduct a Scoping Session and prepare an EIA;
Task 4:  Establish “institutional partnerships” and cost recovery mechanisms;
Task 5: Prepare detailed engineering design/drawings and bid documents;
Task 6:  Select contractors and supervise construction;
Task 7@ Monitor plant operations and the quality of treated effluents;
Task 8 Implement the wastewater reuse components;
Task 9: Provide capacity building and training related to the projects;

Task 10: Assist the Government of Jordan in the formulation of policies, guidelines,
and standards related to WWT&R; and

Task 11: Prepare final report including lessons learned.

Scoping Statement (North Shounch) IRG/LECODUE/MYTA] March 2005 - Page |
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2, THE PROJECT ALTERNATIVES

The project team has analyzed several project alternatives to define the service area, site
location, technology and water reuse system. Our preliminary analysis narrowed down the
project alternatives substantively. For example, several candidate sites to host the WWTP
were eliminated because they are too far, too small or upwind of the nearest residential
areas; and several technologies were also eliminated because they are too expensive to
operate, too complex to run or unable to handle septage. The feasibility study and EA will
refine this analysis and determine the final alternatives selected. The following sections
summarize our analysis so far and highlight stakeholder preferences.

21 Service Area

In North Shouneh, the service area is for Mu’'ath Bin Jabal alone. Stakeholders made
reference to the problems with the local Solid Waste dumpsite that is servicing a regional
area. Concerns were also raised, in line with concerns of the project team, that controlling
the service area will be challenging - i.e., there are many residential areas in the region that
will find the N. Shouneh WWTP the closest WWTP (or acceptable septage discharge point)
to them. Participants suggested that we should increase the WWTP design without over
sizing it, as a means to mitigating this risk.

N
~3

ANY
2.2 Site Locati\on

The Municipality in cooperation with the JVA and Land Registration department in North
Shouneh originally proposed 8 potential sites for the WWTP. They and the project team
quickly eliminated 6 of these sites for various reasons not discussed here. The project team
then proposed an additional 3 site areas for consideration. The resulting 5 potential site
alternatives for the North Shouneh WWTP are discussed and evaluated in Appendix B.

Out of these 5 remaining sites, there is a unanimous preference expressed by stakeholders
that Site No. 1 is the preferred site for the N. Shouneh WWTP. Delineation of the precise site
boundaries or additional acquisition required is pending confirmation of the area required.
Currently this is estimated at anywhere between 200 and 250 Dunums, depending on the
final effluent standards adopted, the required setback limits and the amount of on-site reuse
/ demonstration land area requirements.

2.3 Treatment Technology

The project team has examined several possible WWT technologies including: Waste
Stabilization Ponds, Recirculating Sand Filters, Activated Sludge, Anaerobic Up-flow Sludge
Blanket (UASB), Advanced Integrated Pond Systems (AIPS), etc. After careful technical
feasibility evaluation we eliminated some of the technologies. We have opted for Waste
Stabilization ponds and Recirculating Sand Filters because many because such system is
low-cost/low-maintenance and is capable of handling the higher concentration of
parameters and variability in quantity and quality associated with septage.

The WWTP will tentatively consist of the following elements:

¢ Screening

Scoping Statement (North Shounch) IRG/ECODUT/NMWTLAJ, March 2005 — Page 2
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¢ Anaerobic lagoons

¢ Facultative Lagoons

¢ Recirculating Sand Filters

¢ Duplex Pumping Station

¢ Effluent Storage Ponds and Water Reuse Pumping Station
* Reed Sludge Drying Beds

Imhoff Tanks may be used instead of the Anaerobic lagoons as a more appropriate pre-
treatment process, a choice to be informed by the feasibility study and EA. If Imhoff tanks
are deemed more appropriate, then grit removal will be required in addition to screening.
Otherwise, grit will accumulate in the anaerobic lagoons and periodically removed with
sludge from the bottom of these lagoons. Constructed Wetlands, though not necessarily
required, may be considered as an ecologically sound means of effluent disposal during
periods when water reuse is not possible and effluent storage is insufficient. If needed,
discharge to the Jordan River may also be acceptable, perhaps even beneficial, in light of the
existing levels of pollution in the River.

24 Reuse

There is an overall greference for reuse alternatives to remain flexible. During the scoping

. N\ . . )
session, there was almost unanimous agreement to combine three reuse alternatives:

1. Provide TWW to farmers in the vicinity of the WWTP;
2. Provide TWW to farmers and other users far from the WWTP; and

3. Reuse TWW as part of (or ancillary to) the WWTP operations.

Quantities of effluent available and on-site land availability will be a limiting factor in
determining the precise combination. A preference was expressed by stakeholders for using
the TWW on-site as demonstration and an opportunity to generate more income for the
WWTP or organization involved (e.g. municipality). With more confidence in TWW reuse
and the quality of effluents, then farmers in the vicinity of the WWTP would become the
first priority. In the event that it was needed, disposal of TWW to wadis (or the Jordan River)
was not perceived by most local stakeholders as a major obstacle, perhaps even beneficial to

the River’s water quality.

Transfer to other areas - via canals was also suggested as an option, as was mixing the TWW
with fresh supplies for distribution with the irrigation system. Many also suggested using
TWW to irrigate trees/forests in and around residential areas (to help reduce temperatures)

or to support municipal projects (e.g., parks).

The most likely crops to be irrigated, at least in the short-medium term, include forage crops,
trees and palm trees, with the possibility of irrigating citrus in the future.

Scoping Statement (North Shouncly IRG/VCODIT/MWH AL March 2005 — Page 3
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3. SCOPE OF ENVIRONMENTAL IMPACTS

The WWT&R project is expected to generate a number of positive and adverse impacts. In
principle, the positive impacts should outweigh the project’s potential adverse impacts; the
environmental assessment will address the adverse impacts and identify ways to mitigate
them or limit their significance.

3.1 Potential positive impacts

The WWT&R project will generate a number of positive impacts. For a start, it will provide a
controlled sink for the collection and treatment of septage in the area; thereby discontinue
current practices and associated environmental and health impacts. The project will
strengthen institutional ties among the different stakeholders to ensure the project’s
sustainability and will mobilize local resources during implementation (e.g., project
committees, truck drivers, workers, technicians). The project will also provide an additional
and reliable source of water for irrigated agriculture, thereby generating financial benefits to
farmers while relieving pressure on fresh surface water resources.

During the scoping session in North Shouneh on February 23, the participants identified a
number of broad as well as specific impacts. Based on the results of the brainstorming
session, the proposed WWT&R project in North Shouneh will potentially:

~5

AN
¢ Reduce expenses borne by households for emptying their cesspits

¢ End the problem of septage flowing in the streets and help the municipality of
Mu’ath bin Jabal maintain a clean environment

¢ Confine septage to one location thereby protect agricultural lands from pollution
¢ Provide a new source of irrigation water for agriculture

¢ Contribute to improving environmental conditions in residential communities
¢ Organize/streamline the work of tanker trucks

¢ Provide new jobs for local residents

¢ Increase the price of land surrounding the WWTP

¢ Generate revenues to support the municipality

o Protect local communities by averting an environmental disaster in the future
¢ Provide fertilizers and fertilization at a low cost

e Attract birds around the WWTP

s Protect ground and surface water from pollution

e Limit pollution and contamination of agricultural crops

» Reduce the incidence of disease outbreaks

¢ Facilitate/encourage the construction of a sewage system in the future

¢ Encourage replication in other areas of the Kingdom (based on project success)
e Handle/treat all waste products either biologically or physically

e Invigorate the community (based on project success), open communication
channels within the community, encourage voluntarism and mobilize the media

o DPlant forest trees for shade and cooling effects

Scoping Statement (North Shounch) IRG/ECODIE/MWILAL March 2005 - Page 4
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3.2 Potential adverse impacts

The project can lead to several potential adverse impacts affecting the human, biological and
physical environment. It is important to consider and analyze the merit and significance of
all these potential impacts at the planning stage and identify corresponding mitigation
measures. The following sections outline potential adverse impacts during planning,
construction and operation. These impacts incorporate/include the feedback and concerns
expressed at the scoping session in North Shouneh. The impacts/concerns as identified by
participants during the scoping session are presented in Appendix A (including English

translation).

Participants at the scoping session identified six impacts/concerns that they considered
potentially significant: (1) insects and rodents, (2) improper use of TWW, (3) removal of
plant cover, (4) discharge of TWW during periods of low water demand, (5) overloading the
WWTP and (6) failure by local management to properly operate the WWTP. Potential long-
term impacts include: (6) land value surrounding the WWTP declines; and (8) reuse of TWW
affects agricultural marketing and practices. Other impacts that may also be considered
significant include potential increases in accidents with changes in tanker traffic, trans-

boundary impacts, etc.

The EA will ascertain which potential impacts are significant and which are not. The
impacts identified by stakeholders will not limit the scope of the EA, which will consider a
broad spectrum “of\ environmental parameters and will be based on the experience of
multidisciplinary specialists in addition to further consultations.

3.2.1 Potential adverse impacts during construction

The EA will assess the following potential impacts of the construction phase:

Socig-economic Environment
¢ Health and safety risks (public and workers)
¢ Noise pollution and nuisance to nearby residents/farmers
e Increased traffic/congestion due to construction related transport

e Disruption to or loss of archaeology
¢ Reduction in aesthetics/landscape degradation
o Effects of dust and vehicle emissions on orchards and crops

Physical Environment
¢ Dust and vehicle emissions
¢ Alteration of surface run-off and associated impacts
e Pollution from temporary storage/disposal of workers’ and construction wastes

Biological Environment
¢ Removal of plant and soil cover
¢ Disruption to local ecosystem and loss of biodiversity

Scopinyg Statement (North Shounch) IRG/LECODIT/MWTLAL, March 2005 - Page 5
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3.2.2 Potential adverse impacts during operation

g The EA will assess the following potential impacts of the operation phase:

L

Socio-economic Environment
e Increased costs of septage collection / disposal
e Health and safety risks to the public and on-site personnel
o e Changes in traffic, risk of accidents and impacts on road quality
be « Unsustainably O&M costs
e Acceptability of TWW and sludge reuse by farmers
o Reduced marketability of agricultural produce
s Impacts of TWW on crop quality
e Effects of tanker truck emissions on orchards and crops

Biological Environment

e Impact on wildlife, including birds

¢ Insects, pests and disease vectors

Physical Environment

&

_ A\ N

- e Soil and water contamination

e Qdors and gaseous emissions

“ e Changes in soil physical and chemical properties (from reuse of TWW)

1
.-

b
-
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4. EA APPROACH

ECODIT, IRG and MWHA] have mobilized a 6-member team to conduct the environmental
assessment over the coming two months, as explained below.

4.1 Methodology

We propose a simple but effective methodology to conduct the EA comprised of the
following major tasks: :

4.1.1 Conduct scoping sesston

Held February 23rd 2005, the aim of this workshop was to solicit feedback and comments
from relevant stakeholders regarding potential project impacts and gauge their concerns.
The Scoping Session report is available in Appendix A.

4.1.2 Submit this scoping statement for review and approval

Following its review and approval procedure, USAID will forward this document to the
MOE and other relevant institutions for their feedback.

413 Conduct ﬁelZi visits and collect baseline data

The EA team (see Section 4.3) will visit the preferred candidate sites in North Shouneh and
collect baseline data including population and economic activities, septage generation and
collection (part of feasibility study), important recreational, cultural and historic areas,
topography, hydrogeology, climate, biodiversity (fauna, flora, avifauna) and ecosystem as
relevant to the defined study area and potential impacts outlined in Section 3.

To the extent possible, we will seek these data from primary sources. For example, we will
communicate with WA] directly to obtain data that will help us describe the site’s hydro-
geological situation. Other deliverables under the “Small Communities Project” will
provide valuable information and clarifications to the EA including the report “Institutional
and Legal Policy Review” (submitted) and the feasibility study (pending).

414 Assess impacts and propose mitigation measures

Specific impacts within the broader scope of impacts identified in Section 3 will be defined
on the basis of information known about the potentially impacting activities as well as those
that may occur from potentially unforeseen or unplanned events (e.g. accidents and
emergencies). Impacts will be characterized according to their predicted magnitude,
frequency of occurrence, reversibility /irreversibility, spatial extent, duration, etc. as needed
to help determine their significance. Where possible, impacts will be assessed against
relevant standards (e.g. air quality, water quality, etc.). Mitigation strategies will be
investigated and options proposed where needed and practical. Strategies will also be

proposed to enhancements the positive impacts.

Scopiny Statement (North Shounch) IRG/ECODIT/NWHLAJ, March 2005 - Page 7
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4.1.5 Conduct a workshop to present preliminary EA findings

After collecting the baseline data and analyzing project impacts, we will present and discuss
our preliminary findings and recommendations during a workshop in North Shouneh to
share information and obtain feedback.

4.1.6 Develop an Environmental Management and Monitoring Plan (EMMP)

The project activities, their impacts and specific mitigations will be summarized in tabular
format along with any necessary monitoring requirements, indicating the roles and
responsibilities for implementing the mitigations/monitoring etc. This environmental
management and monitoring plan (EMMP) will be practical and will need to be periodically
reviewed and perhaps updated during the life of the project. As such, it will serve as the
cornerstone for ensuring implementation of the EA recommendations and any adjustments
to these where and when deemed necessary in the future.

4.1.7 Submit draft and final EA to USAID

Based on the comments and feedback obtained during the workshop, we will finalize and
submit the draft EIA report, including the EMMP to USAID for review and comments. It is
our understanding that USAID will share the report with MOE and other concerned
agencies for their réview as well. Based on USAID’s comments, we will revise and submit 5
copies of the Final EIA report within 10 working days of receiving final comments.

4.2 Proposed EA report table of contents

The proposed outline below is based on USAID regulation CFR 216 and the Government of
Jordan draft EIA guidelines.

Executive Summary (2 pages)

1. INTRODUCTION
1.1.  Background to the Small Conumunities Project (objectives, tasks, etc.)
1.2.  Purpose of the EIA Study (e.g., CFR 216 and Jordanian regulations)
13.  Methodology and EIA Team
1.4.  Report Organization

2. LEGAL AND INSTITUTIONAL FRAMEWORK
31 Relevant Legislation
32 Relevant Institutions
33 Permitting requirements (for project implementation)
34  Trans-boundary Agreements

3. ANALYSIS OF ALTERNATIVES AND RATIONALE FOR THE SELECTED
ALTERNATIVE .
4.1 No action
42 Service area alternatives
4.3 Alternative sites

Scoping Statement (North Shounch) IRG/ECODIT/AMWTLAJ, March 2005 - Page 8
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4.4 Alternative treatment technologies
- 4.5 Water reuse alternatives
7 ‘?. 4, DETAILED DESCRIPTION OF THE PROPOSED PROJECT AND STUDY
BOUNDARIES
o 2.1.  Construction phase .
h 22.  Operation phase ’
‘ Including a description of activities, facilities being built, etc. and defining the temporal and
i spatial scope of each: time period, frequency and the potentially affected areas (e.g. roads and
iﬁ lands being used)
5. DESCRIPTION OF THE EXISTING ENVIRONMENT (AFFECTED AREAS)
. 5.1 Socio-economic Environment
éh 5.1.a Demographics

5.1.b  Septage generation, collection and disposal
5.1.c Regional Economy
51.d Community Infrastructure & Services
5.1.e Land-use, agriculture and irrigation infrastructure
51.f Archeology and cultural heritage
5.2  Physical Environment
52.a Topography
5.2b Water Resources and Hydrogeology
520\ Climate
53 Biological Environment
i 5.3.a Flora (incl. protected/endangered species)
- 53.b Fauna (incl. protected/endangered species)
53.c  Avifauna (incl. protected/endangered species)

5.3.d Unique or rare ecosystems
54 Trans-boundary receptors
6. ASSESSMENT OF IMPACTS

; ‘g; 6.2,  Potential impacts during construction
6.3.  Potential impacts during operation
;- 6.4. Potential trans-boundary impacts
4 7. MITIGATION MEASURES
: 7.1 Mitigations for construction impacts
- 7.2 Mitigations for operation impacts
gﬁ 8 ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN
8.1 Roles and responsibilities
i 8.2 Trans-boundary considerations
- 83  Environmental monitoring requirements

8.4  Emergency response and contingency plan

8.5 Institutional capacity and technical assistance requirements

8.6  EMMP summary table (impacts, mitigations, monitoring, roles, etc.)
9 CONCLUSIONS

Seoping Statement (North Shounch) IRG/ECODIT/MWILAY, March 2005 — Page 9
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4.3 The assessment team

USAID/Jordan and Water Authority of Jordan

ECODIT, IRG and MWHAJ have mobilized a multi-disciplinary team of specialists with
significant EA experience in Jordan and internationally to conduct the EA and produce the
EA report, under the direction of Mr. Bob Katz, the Chief of Party on the Small Communities

Project. The team leader for this task will be Mr. Karim El-Jisr.

assessment team including degrees, qualifications and proposed position.

Table1

The EA Team and Qualifications

Table 1 presents the

Name Proposed Position Qualifications Yez!:s
Experience
- . MSc Environmental Engineering
Nazih Bandak Quality Control BSc Civil Engineering 20
. . MSe Environment B
Karim El-Jisr ElA Team Leader BE Agricultural Engineering 7
Helena Naber Public Health, Socio- MSc Environmental Economics =
elena Nabe Economics & General Support | BSc Environmental Health
Zuheir E1 Amr N Fauna Specialist PhD, MS, BSc Zoology 20
Ahmad Abu Hijleh | Hydro-geologist MSc, BSc Geology & Water 18
Resources
. T . e MSc Plant Taxonomy
Ibrahim Al Khader | Flora & Biodiversity Specialist BSc Biological Sciences 8
Sherif Al Jbour Avifauna Specialist BSc Biological Sciences 5
Project Technical Coordinator | MSc Environmental Economics
Osama Abu Rayyan . 8
BSc Resource Conservation

and Economist

Scopig Statement (North Shounch)

IRG/ECODET/NWHAL March 2005 — Page 10

\'Bb



';.,,,,,’7,,,,:

"f“ v

"fw,r-'

The Small Communitics Project

Appendix A

USAID/Jordan and Water Authority of Jordan

Scoping Session Report

North Shouneh, 23 February 2005

1. Scoping Session Participants

The project team organized and facilitated a scoping session in North Shouneh on February
23, 2005. The workshop was held at the Office of the Administrative Governor for the
Northern Jordan Valley and was attended by about 55 participants representing the

following stakeholder groups:

¢ Administrative Governor (North Jordan Valley)

e US Agency for International Development

A gall Aanill A€ yualt AllS M

e  Water Authority of Jordan (WA])

Q.\)Y‘ DL}A z.i:lu

¢ Jordan Valley Authority (JVA) ! h@\\ g adall
¢ Ministry of Agriculture el oy,
e Ministry of Water & Irrigation sl 31 34
¢ Ministry of Environment Al sl 5,

¢ Ministry of Tourism / Dept. of Antiquities

aldls

e Ministry of Hdusing and Public Works

L JezY sl

e Ministry of Health daalls g
e Ministry of Planning and Int. Cooperation R BT
«  North Shouneh Municipal Council AMlalll &5 20 dald galll udadll
¢ The Civil Defense ‘ (ol ¢ Laall
o Property/Land Department ! JY¥Ve e
¢ Natural Resources Authority dpphll il ddals
e Association of Women Committees 3 yall ol geai
¢  Charity organizations 4 A Clraa
e Association for Social Development e lda ) Al e
e University of Jordan LB R EAES

e Jordan University of Science and Tech.

b ) 51N g gl dia HY) Aaalal)

e Farmers and Farmer Cooperatives

dgel ) ) iy glad g (ue )l 3

¢ Jordan Environment Society

AW Gl ean

¢ Royal Scientific Society (RSS)

LS Aaladl Apaaadl

e  Ministry of Education and Learning

plail s A il &y 530e

¢ Department of Awqaf

Q\EJY\ ?\_3)3;4

o Department of Social Development

Ao Lia ¥l 4aidll 4 e

¢ Department of Antiquities

B {EEPT

About 15 participants (including USAID, WA] and Ministries) came from Amman and the
remaining participants were from the Jordan Valley. Owners and drivers of tanker trucks
were invited but did not attend. The overwhelming majority of the participants stayed till
the end of the workshop. A full list of the names of participants and the organizations they

represented is available in Table A4.

Scoping Statement (North Shounch)
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2. Objectives of Scoping Session
The objectives of the scoping session were two-folds:
1. Define the scope of the EA study
2. Present and discuss project alternatives in relation to WWTP site locations, available
technologies and water reuse systems.

3. Scoping Session Program

The scoping session spanned four hours (10:15 - 14:15) and was divided into four sessions,
including one break and lunch at the end. The program is presented below, as executed.

Table Al
Scoping Session Program (As Executed)
Session —LTime Session
9:45 -10:15 Registration
Oue Opening word by WA]J

10:15 - 10:45 | Introductions
Workshop Objectives and Program

Two N 'The “Small Communities” Project, by Osama Abu Rayyan

10:45 - 11:45 ~ ° Proposed WWT&R project in North Shouneh including project

alternatives and an overview of WWT technologies

¢ Q&A on the proposed project

11:45 - 12:10 Break

Three Potential Impacts of the Proposed Project in North Shouneh,
by Karim El-Jisr

12:10-13:30 | * Types of Impacts

¢ Brainstorming

¢ Open discussion on environmental impacts

13:30 - 14:00 | Open discussion on project alternatives

Four Conclusions
14:00 - 14:15
Next Steps
14:15 Lunch

Mr. Karim El-Jisr of ECODIT was the workshop facilitator.

scoping Statement (North Shounch) IRG/ECODUT/ MWL, March 2005 - Page 12
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4. Key Comments and Feedback from the Participants

The participants raised a number of questions/concerns during the discussions the most
pertinent of which are presented below.

Re the WWTP size

e What is the capacity of the WWTP? How can we guarantee that the plant will not
be undersized and/or overloaded during operation (i.e., communities far away
haul and discharge their septage in Shouneh which comes under political
pressure to receive it regardless of the plant’s design capacity).

Re site selection

e Proposed site should be located on lowlands to facilitate sewage hookup in the
future; currently, proposed sites No. 4 and 5 (east of the canal) are hydraulically
disconnected from septage generators further down.

¢ Site No.1 is a military zone and may lead to some restrictions. If the WWTP were
to be built on site No. 1, then we need to be extra safe to prevent cross-border
pollution.

o Other comments regarding candidate sites are incorporated in Section 3.2

Re treatment technologies

e What itis the difference between aerobic and anaerobic ponds?

¢ What would happen if the WWTP received septage from industries? There was a
general consensus however that industrial activity in Shouneh is very modest.

Re TWW and water reuse crops

o Will the water reuse component comply with the Jordanian standards?

¢ Can we use TWW to irrigate banana?

o There are perceptions that international experience suggests that TWW, no
matter the type and level of treatment, remains unsafe and cannot be used in
aquaculture.

¢ TWW is culturally unacceptable

¢ Although we have a lot of water, additional water sources are crucial in summer
when irrigation water becomes critically limiting

¢ Isitsafe to introduce TWW in the food chain?

o All the proposed sites are very close to agricultural lands; the crops produced
using TWW should be labeled to differentiate them from crops grown using
conventional irrigation water.:

» How much TWW will the plant generate? Could that disrupt agricultural activity
in the area by creating unfair competition by using (cheaper) irrigation water?

¢ What would happen if the TWW is mixed in the irrigation canals?
¢ The project needs to educate potential users of TWW.

¢ Interested stakeholders were encouraged by USAID to visit the USAID-
supported pilot water reuse sites in Irbid (near Shouneh), Wadi Musa and Aqaba.

Scopmy Statement (North Shounch IRG/ECODIT/NMWITTAL, Maech 2005 — Page 13
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5. Results of Brainstorming Session

The participants were asked to identify potential project impacts, either positive and/or
adverse. The results of the brainstorming session are listed below as presented by the
participants.

The positive impacts were:
. ¥l e bl il s o
h Lophi By e Bliah e Jin 00 Mae Lol saelisay £ 1530 (e Zadlall oluall e il @
Wil pre g el )l Do gl e dailag aad g (180 e Ladlallobiall paani @
ael 3l Glaa sl g 5 ol daa jaias i e
S el A4l G Hlall et A daluadl e
G__;JL@_.AM aal Jac ﬁ.ln.ﬁ )
sl el Jac s poay e
Uaad) Jga ool W) ol plis )} o
Al peal &y el p gy s o

M‘g&@y:\i‘)gww\c{@\:\:}m ]

e O

e Ae) ) IUA e Al gadl 5 Al el e 2ol o

L palla 1 3a ) 5 Slall e Sl e aall @

o 3 dbadl Jea jpklcls o
e N g e pn el B pall oy Bl
A e g el Gl wanll @
K gl il eVt (e il
Sise dilaiall L8 aio i pa f gy sl e 2elid o

o asladl i el Bhlia is Sl eail Aliu g gl pla e
k La oo o Wil i Lo s AalS dallae @
&Jﬂldﬁaky\@;‘ﬁ .

Lo b daally oo shill Jaali 5588 g aalog g Asall adinall G JualYl 58 mii o

g sodall Jlad) daii Aakaiall ilad) @

c_ﬁ_,)&\u.augbﬂ\u.!cAGLJLMM\JP:\?PJM\RQ\JJ °

The potential adverse impacts are presented in Table A2 (English translation) and Table A3
(Arabic). At the end of the brainstorming session, the participants were asked to evaluate
E the impacts in terms of their perceived significance. Each impact was read out loud and the

participants voted high, medium or low, by a show-of-hands. The stars “*” in Table A2 and
. A3 reflect how the majority of the participants voted. According to the participants, the
k significant project impacts/concerns are: spread of insects and rodents; faulty use of TWW;

removal/destruction of plant cover during construction; fate of TWW during periods of
low-water demand; operating the WWTP above its design capacity; failure to set up a local
management team to operate the plants.
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Table A2
Results of Scoping Session on Potential Adverse Project Impacts (English Translation)
Impact I High Medium—‘ low
Adverse impacts on the biological environment
1. Spread of insects and rodents x
2. Degradation of the natural landscape x
3. Erroneous usage of treated water (growing illegal crops) X
4. Loss of biodiversity x
Adverse impacts on the physical environment
5 Desertification enhanced
6. Emission of foul odors from WWTP x
7. Inadequate discharge of septage by tanker trucks x
8 Irrigation using TWW causes salinity buildup in the soil x
9 Haphazard disposal of solid waste x
10. Removal of plant cover during construction x
11. Zero demand for TWW during winter x
12. Increased traffic causes dust and lead to accidents x
13. Damage to agricultural roads x
14. WWTP receives septage from non-residential sources x

"\ Adverse impacts on society and local economy

15. WWTP receives septage above its design capacity (from far

away generators) reducing its design lifetime )
16. By-products from WWTP impacts public health (TWW, N
sludge)
17. Selected site is unsuitable/inadequate x
18. Lack of funds to operate and maintain the WWTP x
19. Project is unable to establish a local body to manage the N
WWTP
20. Farmers are reluctant/hesitant to use TWW x
21. TWW affect agricultural activities /dynamics x
22, Charges are imposed on TWW x
23, Lack of occupational safety standards for the plant workers x
24. Project causes the value of land surrounding the WWTP to «
drop
25. Acceptability of local agricultural products declines x
26. Site selected results in higher operational cost x
Scoping Statement (North Shounch) IRG/ECODIT/NMWTHAJ, March 2005 — Page 15
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Table A3
Potential Adverse Impacts of Proposed WWT&R Project in North Shouneh
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Ihe Small Communities Project

Table A4
List of Participants

USAND/Jordan and Water Authority of Jordan
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THT FHANHENGTE RUNGDION, OF JORDAN

Ministry of Environment

AVUAN Ses
’ o
Ref. lr/ 1 /1 &2 4 . o
Date N . - — B

Mr. James Franckiewicz

Director, Office of Water Resources
& Envirooment

USAID

Subject. Cou*{;\nehts on Scoping Documents for the Small Communities
Wastewater Treaument Plants projects’ at Shoubak and North
Shouneh.

Dear Mr. Franckiewicz,

In reference to your letter dated 15 March 2005 regarding the above
mentionsd subject, we would [ike to infornm you that we agree in principle
to your scoping documents. However, the following comments are
expected 10 be accounted for in the next phase of the study:

1) A copy of “The institutional and iegal policy review” report was not

; =

submitted to the Minisiry of Environment

2) Ihe documents do not mention:
- The necessity for taseline studies and data gaps coverage when
needed.
- Assessinent of the abnommal and emergency cases.
- The tmpacts of the decommissioning phase.
- The situation if the public sewerage sysiem i3 to be applied.
- The project duration.
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- The EA study duratiorn.
- The estimated wastewater quantities for the Nonh Shouneh plant

3) sually 135 coples of the EA report are required by the Minis
“nviromment to be reviewed by the reviewing comrnittee.

incerely, N
N

\\
_,/Khaled Anis Irani
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USAID

Country Code-SO:

SO Name:

Country or Region:

Activity Name:

Approval Issue:

FROM THE AMERICAN PEOPLE

U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT
BUREAU FOR ASIA AND THE NEAR EAST
WASHINGTON, D.C. 20523

RECORD OF ENVIRONMENTAL DECISION
ANE 05-144 Jordan ROD EA Scoping

278-0288
Wastewater Treatment Facilities for Small Communities in Jordan

Jordan

Record of Decision (ROD), Scoping Statement for Environmental Assessment
(EA), Rural Wastewater Treatment and Reuse Project (North Shouneh)

A\
Funding Begin: 2004

Eunding End: 2008 Funding Amount: $4,973,548

Scoping Statement for Environmental Assessment, approved with condition

CLEARANCES
ANE Bureau i:nvironmefikil Oidice p— -
Approval: A 0 K/v£7"" dely {l) 200> |
’x“"‘_n () \\ILSU“ Dm
Acting Mission Director _
Approval: _(signed) . June 6, 2005
David Barth . Date

Water Resources and Environmental Office Director

Approval: (signed) June 7, 2005 |
James Franckiewicz Date l

Regional Legal Advisor

Approval: (signed) —— June 10, 2005 : L
David Barth ; Date |

Mission Environmental Officer

Approval: (signed) June 7, 2005 :
Amal Hijazi Date
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ANE 05-144 Jordan ROD EA Scoping 2

OVERVIEW

USAID/Jordan plans to fund the Water Authority of Jordan to implement a low-cost, low-maintenance
wastewater treatment and reuse (WWT&R) project in North Shouneh as a “Rural Wastewater Treatment
and Reuse Project.” The project will design, supervise, and construct a proven low-cost, low-
maintenance wastewater treatment plant, develop local capacity to operate and maintain the facilities in a
sustainable manner after the project ends, turn over the operation and maintenance of the facility to local
bodies, and eventually reuse the treated wastewater. The scoping statement for the Environmental
Assessment (EA) identifies potential significant direct, indirect, and cumulative adverse environmental
impacts: 1) during construction (excavation, site erosion, air pollution from dust, health and safety, noise,
removal of vegetative cover, alteration of surface hydrology); 2) during operation and maintenance
(methane generation, sludge production, traffic, wildlife, pests, unplanned events and risks to treatment
plant); and 3) wastewater reuse (health and safety, soil and crop contamination).

DECISION

The scoping statement for the EA for the “Rural Wastewater Treatment and Reuse Project (North
Shouneh)” is approved per 22 CFR 216 with the condition that there is a participatory process to review
and refine the nitrate standard for treated wastewater reuse in agriculture or discharge into wadis and
national rivers, and that the results from that process becomes part of the final design of the proposed
WWT&R project.

N
File No: ANE 05-144 Jordaft ROD EA Scoping
DISTRIBUTION:

Mission Environmental Officer
ROD File
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Country Code-SO: 2780288

SO Name: Wasticwater Treatment Facilities for Small Communities in Jordan
Country or Region:  Jordan (North Shouneh)

Activity Name: Rural Wastcwater Treatment & Reuse Project ( Norfi, She uneh)
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Funding Begin: 2004 Funding End: 2008 Funding Amount: $4,173,548.00 for |
, Technical Assistance Component for
* both communities for North Shouneh
: and Shobak )
8,000,000 Construction Cast Estimate
for both Wastewater Treatment Plants

G L.
- Approval Issue: Scoping Statement for Environmental Assessment, approved with conditions

b ANE Buresu Environmental Officer
E Approval: N\ Q (John O. Wilson)
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4 . Date
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The Water Authority of Jordan with the support of USAID plans to implement a low-cost low-
maintcnance wastewater treatment and reuse (WWT&R) project in North Shounch. The WWT&R
project in North Shounch is part of the wider activity, Wastewater Treatment Facilities for Small
Communities in Jordan (the “Small Communitics Project’”). According to the initial environmental
examination (IEE) prepared by USAID Jordan in August 2004, the project requires a full environmental
impact assessment (EIA).

The Small Communities Project will design, supervise and construct proven low-cost/low-maintenance,
wastewater treatment plant (WWTP) to serve North Shouneh (a residential community that lacks scwage
collection nctworks), develop locs] capacity to operate and maintain the facilities in a sustainable manner
after the project ends, tumm over the operation and maintenance of the facility to local bodies (e.g.,
Municipality, Village Councils, Private Sector), and eventually reuse the treated wastewater. This will
serve as a model for other areas in Jordan. The project will span four years.

Currently, approximately 15,000 rcsidents in the town of North Shouneh rely on cesspits (not septic
tanks). These pits arc gencrally permeable leading to seepage of scptage and potential groundwater
contamination. Nevertheless, residents need to cmpty their cesspits every couple of mouths (depending
on permeability, storage volume and family size) because they frequently overflow. Tanker trucks in the
arca get paid by households to empty the cesspits. Although tanker drivers are required to discharge the
septage in designated dumpsites, they frequently do so haphazardly in these and other locations, causing
environmental and health pollution problems.

DISCUSSION ~e
A\

The scoping statement for~the EA identifies potentially significant direct, indirect and cumulative
environmental impacts during: (i) gonstruction: excavation and site erosion, air pollution from dust, health
& safety, noise, removal of plant cover, alteration of surface hydrology; and (ii) operatiop and
maintenanee: methane generation, studge production, traffic, wildlife, pests, unplanned cvents and risks to
treatment plant, and (iii) water reuse: health & safety, soil and crop contamination. The Jordanian
Ministry of Environment has alresdy communicated its approval of the Scoping Statement.

DECISION

The scoping statement for the EA for the “Wastewater Treatment Facilities for Small Commumities in
Jordan” Project is approved with these conditions as considerations:

Participate in the process to review and refine the nitrate standard for treated wastewater reuse in
agriculture or discharge into Wadis and national rivers, and take into socount the results from this
review process as part of the final design of the propesed WWT&R project.

DISTRIBU
Mission Environmental Officer
ROD File

\



FINAL

SCOPING STATEMENT
for the
ENVIRONMENTAL ASSESSMENT
of the
WASTEWATER TREATMENT FACILITIES FOR SMALL COMMUNITIES IN JORDAN
PROJECT IN NORTH SHOUNEH
JUNE 2005

INTRODUCTION

In support of the people and Government of Jordan, USAID plans to finance the implementation of a low-cost
low-maintenance wastewater treatment and reuse (WWT&R) project in North Shounch. This is a four-year
project implemented for the Water Authority of Jordan by IRG and ECODIT under the USAID
Environmental Policy and Institutional Su:tngdmmng Indefinite Quantity Contract I (EPIQ lI) In accordance
with USAID (22 CFR 21 mvu'onmenml review requirements, an initial environmental examination (IEE)
prepared by USAID_]ordan n August 2004 requires a full environmental assessment (EA) to be carried out for
the proposed project. An EA is a detailed study of the reasonably foreseeable significant effects, both beneficial
and adverse, of a proposed action on the environment of a foreign country. The first step in this process is the
preparation of a Scoping Statement, which is a document used to anticipate potentially significant issues, issues
that are potentially not significant, and to determine how and by whom the EA study will be conducted. The
purpose of this scoping statement is also to set forth clear unde.tstzndmgs between USAID and the Water
Authority of Jordan / Ministry of Environment with respect to these issues for this project in North Shouneh.

BACKGROUND

The WWT&R project in North Shounch is part of the wider activity, Wastcwater Treatment Faalities for Small
Communities in Jordan (the “Small Communities Project”). The Small Communities Project will design,
supervise and construct proven low-cost/low-maintenance, septage-based wastewater treatment plants
(WWTP) to serve Shobak and North Shouneh (both communities lack sewage collection networks). The
Jordanian Wastewater Management Policy states that central treatment plants shall be built to serve semi-urban
and rural communities and collection of wastewater shall be made initially through trucking undl such a time
when collection systems (such as an underground piping network) are justified. Trucking wastewater to the
central treatment plants eliminates the need for expensive collection infrastructure and provides flexibility in
sclecting sites. It also facilitates a “community cluster approach,” serving several neighboring rural

communities.

North Shouneh, with a population of approximately 15,000 people, is one of the largest towns in the Northern
Jordan Valley (NJV) sub-district (“Liwa’a”). It is part of the Municipality of Mu’ath Bin Jabal, the northern
most municipality of the Jordan Valley with a total registered population of over 30,000 people. Other
municipalities in the NJV also include the Tabgit Fahel with approximately 27,000 people and then the
Sharhabeel Bin Hasna with over 28,000 people. Population deasity is relatively high in some of the larger town-
centers such as North Shounch, but is less so in other smaller residential areas. Residential space is quite limited in
the NJV since the valley falls within a narrow strip of bighly agricultural lands surrounded by steep hills to the east



and the Jordan River to the West. The area borders Syria to the North and the Occupied Terrtories / Israel to
the West. In the hills to the east, the NJV is bordered by the Municipalities of Taybeh and Kura that are home
to over 100,000 people.

Within the NJV, five private septic tankers currently operate full-time, disposing of 400 to 500 m3 of septage
per day and as high as 700 m3/day in the summer. On average, houscholds in the NJV nomally pay anywhere
between 5 and 20 JD for this service (cach tanker trip) when disposal is within the NJV, depending on the
distance tankers must travel.  Until very recently (December 2004) however, tanker drivers disposed of septage
in the lower reaches of a nearby Wadi that empties into the Jordan River. They are currently banned from
disposing there due to environmental and health concerns in the vidinity and are now required to discharge at
WWTP’s much further away. As a result, tankers are now charging between 20 and 45 JD’s unless they
discharge illegally. Many households have to pump their cesspits quite regularly (once every 2 to 3 months,
some once every 3 to 4 weeks). Mostly dependent on farm work, the financial strain on most households from
this septage situation is tremendous. With the recent increase in tanker costs, many households could no longer
afford to pump their cesspits, and have left them to overflow into the streets. This situation is most severe in
the Mumcxpdxty of Mu'ath Bin Jabal, and particularly in the town of North Shounch. The quantities requiring
dxsposal are increasing over time and without this project, would increasingly cause significant pollunon of soils,
important water resources in the area as well as a further risk to the already fragile public health sitvation and 2
further unbearable drain on meager family incomes.

The Small Communities Project will also develop local capadity to operate and maintain the facilities in 2
sustainable manner after the project ends, tumn over the operation and maintenance of these facilities to local
bodies (Municipality, Village Councils, Private Sector, etc.), and eventually reuse the treated wastewater (TWW
This will serve as a model for other areas in Jordan. The Project began in the summer of 2004, will span four
years and covers a scope of work comprised of the following detailed tasks:

Task 1:  Conduct preliminary planning activities (& select communities to work in);

Task 22 Prepare a feasibility study;

Task 3:  Conduct a Scoping Session and prepare an ELA;

Task 4 Establish “institutional partnerships” and cost recovery mechanisms;

Task 5:  Prepare detailed engineering design/drawings and bid documents;

Task 6: Select contractors and supezvise construction;

Task 7:  Monitor plant operations and the quality of treated effluents;

Task 8:  Lmplement the wastewater reuse components;

Task & Provide capacity building and training related to the projects;

Task 10:  Assist the Government of Jordan in the formulation of policies, guidelines, and standards

related to WWT&R; and

Task 11:  Prepare final report including lessons leared.

According to the IEE prepared by USAID Jordan in August 2004, all of the above tasks with the exception of
Task 6 and Task 8 qualify for “Categorical Exclusions” per 22 CFR 216.2(c)(2)(iif) as “analysis, studies,
academic or research workshops and meetings”; per 22 CFR 216.2(c)(2)(xiv) as “studies, projects or programs
intended to develop the capability of recipient countries to cngage in development planning”; per 22 CFR
216.2(c)(2)(xv) as “activities which involve the application of design criteria or standards developed and
approved by AID”; or as per 22 CFR 216. 2(c)(2)O as “education, technical assistance, or training programs.
Task 6 is given a “Positive Determination” rcqumng the design, feasibility, and construction management
contractor to prepare a combined scoping session and full EA per 22 CFR 216.2(d)(xi) as “classes of actions
normally having a significant effect on the environment”. Task 8 qualified for a “Negative Determination” as i
is not expected to have a negative impact on the environment, 2s proposed mitigation measures will
eliminate/minimize negative impacts. Nonetheless, reuse design and operational considerations will be
addressed in the EA.



DIRECT, INDIRECT AND CUMMULATIVE POTENTIALLY SIGNIFICANT EFFECTS
DURING CONSTRUCTION

L)

2)

3)

4)

5)

6)

Health and safety risks (to the public and to workers)

Scope ~ transport and movement of construction vehicles and equipment in addition to excavations and
other construction activities will potentially pose 2 health and safety risk to construction wotkers in addition
to their potential exposure to venomous snakes and scorpions. Some members of the public, espedially
local farmers/ shepherds and military personnel will also be exposed to these additional vehicle movements
and risk falling into some of the excavations for example.

Significance - this is potentially significant if appropriate construction transport, site safety and workers
health/safety signage and procedures are not put place and enforced. Working conditions in the area can
also be quite harsh with high bumidity and hot temperatures during the summer.

Noise pollution and nuisance to nearby residents/farmers

Scope — construction activities will generate noise that poses a risk to workers health and may be a
nuisance to local farmers and military personnel. i
Significance — this temporary impact is potentially significant in light of the trans-boundary nature and if
loud construction activities are allowed to start before dawn and to persist after the late evening.

Increased traffic/congestion and road wear due to construction related transport

Scope — construction-related traffic could cause disruptions to traffic along roads and damage to small
agricultural roads in the area.

Significance — this tempQrary impact is a potentially significant since there are few main access roads in
the area (many of whj\c\h are small agncultuml roads in poor condition) especially if off-site earth disposal
quantities are significant md their transport is not well planned.

Disruption to or loss of archacology

Sc¢ope - construction related vehicle movement and excavations could cause damage or destroy any
potential archaeological sites in and around the site.

Significance - this permanent impact is potenually significant since the site is near the historical Jordan
River and if 2 survey by the department of antiquities reveals any known sites of potential importance or if
others of lesser importance are discovered during construction without taking appropriate action (e.g.
notification of relevant authorities, documentation).

Reduction in aesthetics/landscape degradation

Scope — the construction site and WWTP that results may be considered a degradation of visual aesthetics
/ landscape.

Significance — this impact is potentially stgmﬁcant in light of the site’s vxamty to an international botder.
Failure to plant trees and otnamental vegetation around the penimeter of the site would also work to make
the WWTP less aesthetically attractive.

Dust and vehicle emissions

Scope — excavations, vehicle movement and transport/disposal of excavated materials can generate dust
that can affect the health of workers, nearby farmers, military personnel and receptors on the other side of
the border (as well as cause a nuisance). Dust and vehicle emissions can also negatively impact farmers’
crops in the vicinity, especially citrus orchards.

Significance — although winds are generally calm, especially dunng the summer, this temporary impact is
potentially significant due to the large number of citrus orchards tn the area and on both sides of most
access roads. Vchicle emissions may be significant if large earth-moving operations are required as they
may also impact crop yields. Trans-boundary concems are not expected to be significant since
southwesterly and calm winds dominate.



7

8)

9

Alteration of surface run-off and associated impacts

Scope — land leveling, excavatons, waste disposal and construction of facilities can affect the local
topography and potentially put the construction site itself at risk.

Siganificance — this temporary impact is potentially significant if construction activities persist through to
the winter, a large amount of surface water passes through the site and if appropriate drainage precautions
are not built into the construction plan.

Pollution from temporary storage/disposal of workers’ and construction wastes

Scope - construction activities and workers generate solid and liquid wastes that can cause contamination
of soils and water as well as temporary alteration of surface run-off.

Significancc - this is potentially significant if wastes are not appropriately separated and disposed of in
safc, designated locations and in light of the vicinity of the Jordan River, an {ntemational watercourse.

Removal of plant and soil cover
Scope - construction activities will result in the removal of soil and vegetation cover, often permanently.
Significance — this is potentially significant in light of the loose topsoils in the area.

10) Disruption to local ecosystem and loss of biodiversity

Scope — construction activities can alarm local fauna and in combination with 9) above, result in changes to
the specific localized ecology and biodiversity.

Significance — this is potmually significant if the area is relatively a large portion of a unique, undisturbed
habitat with sensitive faunal species or cuts across an important migratory or regular faunal movement
corndor.

N

W

DIRECT, INDIRECT AND CUMMULATIVE POTENTIALLY SIGNIFICANT EFFECTS
DURING OPERATION

L)

2)

Positive Impacts

The WWT&R project will generate 2 number of potential positive impacts. The most significant of these

include, but are not limited to the following:

®  Reducing the costs bome by households to empty cesspits through providing a nearby, long-term
WWTP solution that treats their wastes in an environmentally friendly manner;

e Improving public health/sanitation and protecting soil and water resources in the region by minimizing
current cesspit overflows, that often flow into streets and residences, and controlling current disposal
practices that also put agricultural lands at nsk;

o Creating a source of irrigation water (TWW) that may release freshwater for other purposes and/or
improve the productivity of farms in the vicinity that suffer irrigation water shortages in the summer;

¢  Strengthening local institutions and community participation.

Inequality of socio-economic impacts

Scope — the presence of 2 WWT&R project can affect the value of surrounding land and the beneficiaries
of the W\WTP may be different people from those benefiting from reuse and/or those burdened by the
YWWTP’s presence.

Significance — this is potentially significant if large disparities in the incidence of such issues result from
the WWT&R project’s location and operations, and if such disparities are not addressed - cither through
participatory agreements (formal or informal), raised awareness with regards to the public/social benefit
versus the private benefit/harm of such a project, and/or financial incentives - as part of the institutional
and operational development associated with the project.



3)

4

5)

6)

7

8)

Health and safety risks (to the public and to workers)

Scope — the presence of a WWTP poses a danger to people with access to it as they may fall into lagoons
or come into contact with microbiologically contaminated waters /sludge (around the fadilities or as reuse
workers). Wild boars may also visit the reuse site and cause injury to workers. There may be other
occupation health and safety risks associated with running a WWTP. Transport risks are dealt with
separately under 4) below.

Significance — this is potentally significant if appropriate signage, site safety and workers health/safety
and procedures are not put place and enforced. TWW quality and safe reuse practices must zlso be adhered

to according to standards.

Changes in traffic, risk of accidents and impacts on road quality

Scope — tanker trucks will be funneled towards the WWTP and will therefore result in a permanent change
in traffic, which may affect road wear and cause an increase in accidents along particular roads and
junctions.

Significance — this impact is potcntmlly significant as tanker traffic is expected to be heavy in relation to
normal traffic levels in the vicinity of the WWTP and most roads are not appropriately sized or built for
such a change in overall traffic as a result of the change in tanker routes. Specific access routes will need to
be designated, speed restrictions imposed and it is likely that they will need to be upgraded and/or
renovated in the near future in light of their existing state, espedially if construction related traffic damage
to roads is significant.

Agronomic Risks Associated with TWW Reuse

Scope — water reuse may not be acceptable to farmers and consumers; marketing produce may be difficult.
Significance — this impact is potentially significant as it may affect the viability of reuse, especially if
monitoring and enforcenent mechanisms are weak and farmers/consumers have little faith in such
regulation. Farms in the area may also suffer in terms of reputation in general, even though they may not
be reusing TWW themselves. Rmsmg awareness, providing information campaigns, training and a
demonstration reuse site can also mitigate such rsks.

Tanker truck vehicle emissions

Scope — diesel-operated septage tanker trucks, often poorly maintained and generating significant
particulate emissions, will be using a limited number of access roads that run between several farms. This
can negatively i impact crop quahty

Significance ~this impact is potentially significant due to the large number of citrus orchards on both sides
of most access roads and the relatively high number of tanker tucks expected to arrive at the WWTP.
Encouraging appropriate maintenance of tanker trucks to reduce emissions and minimizing traffic loads by
providing multiple access routes can mitigate this impact.

Impact on wildlife, including birds

Scope — the presence of lagoons and changes in vegetation as a result of reuse, may influence wildlife and
bird habitats and movements.

Significance - this impact is potentially significant if vegetation and/or presence of large lagoons result in
non-localized changes such as changes in migratory or major feeding/roosting grounds.

Insects, pests and disease vectors
Scope ~ the presence of lagoons and changes in vegetation as a result of reuse, may influence the
populauons of insects, pests and disease vectors.

~ this impact is potentially stgmﬁcant since the potential for pest/disease vector infestation
already exists in the area and the WWTP may trigger an infestation. There are also several foreign laborers
in the area, many of whom may be disease cartiers (any labor brought into the ares, including during
construction, must be screened for diseases). This impact also potentially has trans-boundary implications.
Appropriate integrated pest control management must be considered as part of regular operations.



9) Soil and water contamination
Scope — in general, the impact on water quality and soils in the region is expected to be positive (e.g.
leakages and accidental spills from tankers or illegal discharges off-site are expected to be reduced).
However there is also an increased risk in the vidinity of the WWT&R sites from leakages, sccpages,
overflows and inappropriate sludge treatment/disposal. Effluent will also be discharged and will ultimately
flow into the Jordan River. Accumulation of salts and other elements in the soil can also result from
irrigation with TWW.
Significance — this impact is potentially significant in light of the shallow groundwater levels and trans-
boundary nature of water resources in the area. Any TWW discharges must respect international
agreements. Treatment units must be approprately lined and appropriate emergency response capacity and
procedures put in place in the event of treatment plant malfunction. Water and sludge reuse/disposal must
also conform to standards, with proper itrigation/soil management. Incentives for tankers to conform to
regulations and reductions in the burden of septage transport on households will bring about an
improvement in the regional environment.

10) Odors
Scope — odors in and around households will be reduced as a result of less cesspit overflows and improved

tanker regulation. The receiving facilities and front-end units of the WWTP however often give rise to
odors that can be offensive to local farmers and military personnel, possibly affecting residential areas
further away.
igni — this impact is potentially significant unless the WWTP is conservatively designed and/or
able to buffer variable influent loadings. Odor control will also be incorporated into the design at points in
the treatment system as appropriate. Trans-boundary impacts are not expected to be significant in light of
the generally calm, so@xw&stcﬂy winds in the area.

11) Risks to the WWTP and'its operation
Scope - the facilities built can potentially be themselves at risk from flooding, geo-technical stability and
carthquakes. Power failures and influent shocks (quality and/or quantity) can also jeopardize the treatment
process resulting in foul odors and failure to meet effluent standards. Being in a border / militarized zone
also has spedial considerations.
Significagce - such risks are potentially significant if appropniately designed internal drainage and external
flood protection precautions are not built into design, careful investigation and the geo-technical and
seismic conditions are not accounted for during the civil design. In addition, standby power generators and
operational flexibility / adaptability of the treatment trains will minimize the nsks of prolonged
malfunctions. Cooperation with the military in respect of access permits and mitigating any
possible/unforeseen restrictions must also be carefully planned for.

DESCRIPTION OF HOW THE ANALYSIS WILL BE CONDUCTED

The EA team will visit the preferred candidate sites in North Shouneh and collect baseline data including
population and economic activities, septage generation and collection (part of feasibility study), important
recreational, cultural and historic areas, topography, hydrogeology, climate, biodiversity (fauna, flora, avifauna)
and ecosystem as relevant to the defined study area and potential impacts outlined above). To the extent
possible, we will seek these data from primary sources. For example, we will communicate with WA]J directly to
obtain data that will help us describe the site’s hydro-geological situation. Other deliverables undes the “Small
Communitics Project” will provide valuable information and clarifications to the EA including the report
“Institutional and Legal Policy Review” (submitted) and the feasibility study (pending). The project activities,
their impacts and specific mitigations will be summatized in tabular format along with the necessary monitoring
requirements, indicating the roles and responsibilities for implementing the mitigations/monitoning etc. This
environmental management and monitoring plan (EMMP) will be practical and will need to be periodically
reviewed and updated during the lifetime of the project. As such, it will serve as the comerstone for ensuring



the implementation of the EA recommendations and any adjustments whete and when deemed necessary in the
future.

VARIATIONS IN THE FORMAT OF THE EA

The format of the EA will be based on USAID regulation CFR 216 and the Government of Jordan’s draft EIA
guidelines without any significant vagiations.

SCHEDULE OF PLANNING AND DECISION MAKING

Early February Scoping briefs prcparcd by the Project Team and reviewed by USAID for dutnbutlon
priot to the scoping session

End of February  Public Scoping Session carried out

Early March Draft Scopmg Statement submitted to USAID and forward to the MOE and othcr
relevant institutions for their feedback

Mid June Final Scoping Statement Submitted

Early July Draft EA submitted to USAID and forwarded to the MOE and other relevant institutions

for their feedback. A public presentation of the draft findings will also be carried out at
the community during this period to obtain any other feedback. The feedback period will

be limited to 3 weeks.
End of july Final EA submitted and approved within 2 weeks of submission
N\
DISCIPLINES THAT WILL PARTICIPATE IN THE ANALYSIS

ECODIT, IRG and MWHA] have mobilized a multi-disciplinary team of core specialists with significant EA
expetience in Jordan and internationally to conduct the EA and produce the EA report, under the direction of
Mt. Bob Katz, the Chief of Party on the Small Communities Project. The team leader for this task will be Mr.
Karim El-Jisr. The table below presents the core assessment team including degrees, qualifications and
proposed position.
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Mirstry of Waier & lrrigation The Hashemite Kingdom
Water Authority Ot Jordan
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iy Ms. Aune Aarnes

Mission Director

United States Agency for International Development
American Embassy

Amman,

Fax No. $920143

: Project: Wastewater Treatment Facilities for Small Communities in Jordan
- Subject; WWTP site at North Shouneh

3 Dear MsoAarmesy
;- ~

(] N\

Rettering 1o the gecommetded WW TP sie Yor Nortk Shounch,

Please he informed that the inter- miniszoal comniities has studied the recommcnded
site at North Shouaneh {site no. 1y and found it suitable. Therefore,  WAJ has no
opjection 1o the recommendad site which located on a GovernmentaldVA cwned
property, approximately 3-kin sowrh west of the North Shounely cenier and about
- (100 oo Jordan River. The consuliant 15 reguested o provide WAL with the

pevessan Jata o proceed with the land a

Hocation 03 yo0n as possible,

Regards.,

Fne. Munther Khlcifat

. ; -“wcwtar-y Creneral £ WAT

I
sl Dpiit Seezoian General
MWorenwator M Nusiies Departmem

wOLCODIT FAX 5368008

{7 [ERINE S TEN N1 L

- Co Cor

Ny V) . AL . : LN I S P -\ E N o - .
, DAY e 2T L o PANAAY L 2 VONY e STVANEY K5 2TAY YL L2 e s
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Tel. 3680100 - 5683100 Fax. 5679143 P.O.Box 2312 Amman 11183 Jordan Or P.O.Box 5012 Amman 11181 .lordan
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1 HIGHLIGHTS FROM THE WORKSHOP ON THE DRAFT
FEASIBILITY STUDY, DRAFT EA AND DRAFT INSTITUTIONAL &
COST RECOVERY REPORTS’ KEY FINDINGS
Tuesday August 30 (North Shouneh), 2005

Workshop on Draft FS, EIA findings and introduction to I&CR work at North
Shouneh - Administrative Governor

Attendees - Various ministries, local members of the public, NGO’s etc. Full List

Attached.

Few suggestions to hand over the WWTP to Joint Services Council, but JSCs are legally
established under the Ministry of Municipalities and charged with solid waste management only
(not water or sanitation). Towards the end of the discussion most participants converged on the
option of charging the Municipality with the responsibility for plant management and O&8M.
The Municipality would require Technical Support / Supervision from WA].

Some raised important concerns about what would happen if the Municipality faled — how
would the 51tuat10n~ be rectfied. ~WAJ started responding in terms of monitoring and
enforcement, eventually taking back control of the WWTP if municipality consistently failed.

Mayor and others confirmed most of the findings from previous meetings meeting with Pat
Bakir in relation to why Municipal management and O&M would be the best option. (These
conclusions are documented in the I&CR Report.)

Audience aware that tanker costs would be significantly less than the current minimal cost of 25
JD to dump at the Tell Al-Mantah WWTP. Nonetheless, some participants were skeptical that
the poorest could afford to pay and encouraged the team to put in place cross-subsidies in favor
of the poorest. It was not clear, though, how this would be done (see bullet after next).

Discussion with a Tanker Driver after the workshop revealed he thinks the cost will be 10 - 12
JD for his 12 m3 tanker - more than willing to give 1 JD of this to the WWTP.

Many suggested getting a Tanker (or more) for the Municipality to service the poorest / possible
keep costs down (the Municipality already asked for 5 tankers from the government to alleviate
existing problems, but does not expect this request to be granted) - USAID/WA] expressed
valid concerns after the workshop that such a tanker could easily become a political tool for a
future Mayor (favoritism), and is an option that should be avoided unless concerns can be
avoided.

Some audience members supported the idea expressed by the ex-Joint Service Council member
of a monthly tanker fee that varies with truck capacity (e.g., 20 JD for 8m3, 25 JD for 10 m3,
etc.) in addition to an equally variable tipping fee as a good way to recover costs.



Suggestion to involve future WWTP technicians/workers during construction as means for them
to learn abourt the plant and help guarantee their commitments in the long run

Currently Mutasarif holds a guarantee from all Tankers to ensure no illegal discharges

Requests similar to Shobak about trying our best to phase in construction in order to provide
some temporary solution as soon as possible.

Hamamreh, a village where residents claimed several hundred people live (Al Madraseh
according to GIS / MWI maps, with no record of population, probably around 10 to 20
households) ~ within 1 km (resident claimed several hundred meters) to the South East of the
site, not picked up on during the EIA. Very concerned about odors - their representative did
not attend previous workshops. Has some faith in the technical and EMMP safeguards against
odors but wants some sort of long-term guarantees that odors will not affect his community, and
what would happen if they did. Note: Possible compensation for Hamamreh residents could be
free septage disposal or free reuse water. Joseph made clear that he, and more generally the local
community, has the responsibility to ensure the WWTIP is operated properly (e.g., the influent
does not exceed the plant capacity) and hold the municipality responsible. One suggestion from

audience was to allow this particular community to get septage pumped for free (regardless of
odors).

Some panicipants\wonﬂered if water reuse, and more generally wastewater treatment and reuse
in North Shouneh, would not generate a bad reputation for the area. The team explained that
most water would be reuse onsite or offsite i a controlled manner. Participants understood this
but still think reputation will be tainted and are worried. Concemn about effluent reuse in the
winter and the need for winter effluent storage.

There was a discussion of the Municipality’s cost sharing: access roads to the plant, storage
reservolr, etc.

Recommendation and agreement to have a tour of a few treatment plants in the Kingdom so
participants could observe operations and find out more about smells - WAJ suggested that
community pick the WWTPs to be visited to ensure randomness.
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Sabella, Ramzi (JORDAN/WRE) [rsabella@usaid.gov]
Monday, September 19, 2005 10:25 AM
Osama Abu Rayyan; Joseph Karam

FW: Barney Popkin's comments, draft EA, WWTF for Small Communities in Jordan, Task 3,
No. Shouneh

Gg d Osama:

ﬁ!be a look at the emails from Dr. Hijazi and Barney and let me
at you can do.

sg&gds,

iginal Message-----

1igazi, amal (JORDAN/WRE)

ay, September 19, 2005 11:20 aM
>ella, Ramzi (JORDAN/WRE)

.RE: Barney Popkin's comments, draft EA, WWTF for Small
‘hs in Jordan, Task 3, No. Shouneh

mﬁbe sure if possible that the project team try to respond ASAP
e% sand cc us so that we can send Barney the revised document in
o#him to give us the EA approval prior to his departure. As you
will be all down at the dead sea Wed and Thursday, if the
t2am can pull an answer by tomgrrow COB and you give them

-mail, then maybe he camfinish the review prior to his

~

ay, September 19, 2005 11:14 AM
azi, amal (JORDAN/WRE), Sabella, Ramzi (JORDAN/WRE); Popkin,
a§ /TS)

ﬁ@rney Popkin's comments, draft EA, WWTF for Small Communities
ann, Task 3, No. Shouneh

-

¢nd Ramzi,

- _

my few comments on the draft "Environmental
+, Wastewater Treatment Facilities for Small
:igs in Jordan, Task 3, No. Shouneh, August
wddition to Amal's review comments. I am
:ased to see this program.

W

:h%é copy of the BEO-approved scoping statement
>p&hdix for completeness.

‘8. soil erosion control and dust control more
"

water Odors, ugh - An early doss of chlorine

ag.ewater infulent often reduces odors

ak-y; another but costly approach is to

- enclose and double-door the treatment

s as was done in the San Francisco Oceanside

at expense. Oxygenation is effective in

ion, but doesn't seem to do much on odor
For human health and safety purposes,

oys chlorine is effective, but a sodium or

- orine solution is preferred.
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Mr. Rov R. Ventura, Jr.

Acting Director Water Resources
and Environment Office

USAID - Amman

Subject: Comments on the Environmental Assessment Report for the
Small Communities Waste Water Treatment Plunts Project at
North Shouneh
- N
Dcnr_Sir,\\
.

~
v

Yith reference W j_;four letter dated on 23 August 2003, atong with the
copies ol the repont yegarding the above menioned subject, please ind
attached our caomments on the said report.

We will be waiting for your responses on our comments for {urther steps.
Thark you for your continuous collaboranion.

/.
7 Sincerely yaurs

Khaled lrani —— 1
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Comments on the LIA report of the proposed wastew ater treatment

plant in North Shouneh

1.4

For tne treatment seheme shown iu Figure $ page 16, 1wl sugest
slacing  the  denirificanon reactors unm‘.m.trds ;Mz=r the
Recirculating Saad Filters (RSF [or two reasons: the 1rar is thet
‘herc the denteilication reactoss are placed afier the R8s, all the
influent to the denirrification reactors Wit have heen nitsilied in the
RSFs and in the fecolutive lagoons, which will result in u higher
nittogen removal, while at the current tocation only pant of the
infiuent 1o the denitrificanion reactors has been nitrified. the other
part that comes from the anaerobic lzasen has not. The second
reason 18 that placing the demiwrrification unit afler the RSFs
eliminates the nced for pumping the wastewater hack te the
denitritication  reactors \\'hich sheold -esulr in s considesable
raduction in the opuratien cost. However, there may |
cvele part of the efiluent :mrn the tucnbatve lageons Hack ta rhe
miet of the facultony 1 1p00ns to improve their nitrifleation ability,
'\s SOMee uhul'm\. spr;:ua are dowasteary of the proposed treaiment
Dlm.., n\g._ﬁnm.nr on step that brings total and {ecal coliform counls
1o levels where the water can be used fo' groundwaler recharge (s
necessary 1o protegt groundwater lrom tielogical contaniination.
The staiernent af the borom of page 14 which describes the
differaace bebween slternatives one and two in terms ol thair
cflicicncy in nitrogen removal s not really clear.  Indecd the
statemment says that both svstems are sxpected 10 reduce nitrogen
concentration 1o 43 mg’1 as nitrate which 1s equivalent to about 10
my/] as mitrogen.
The per capita domestic water use which s the basis for estimating
wastewater Tow looks very low, Tuble 11 .,h’\)‘-\b that the projected

e u nesd 1o

v

.q.

population of MBJ town i the vear 22028 which is the Jesiyn
13 -16‘26" capita. By dividing the design wastewater {Tow of %.200
m’/¢ en the projecied pozulation assuming that SO % ol the wawer
used Tor domestic purpases roes 10 the septie tank, 114y found that
the assumed per capita domuestic water use s 32.4 [’d for the year
2028 which very low. Even if the carrent population (2004) i3
considered and by doing the same calculation, the per capits use for
the vear 2004 is 494 I'd which i< aiso low. The report states that
surrounding sinall comumunities othey than MI3) may Jispose their
wastewater into this reatiment plant swhich should make the desivn
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Pow even larger. [ think that the bagis for calenlating tie desivn
ow shouid be thecked. l
The capiions of Figures 9 2ad 10 are seperated frow: the Figures
which creates some contusion.

. Tigures 13, 14, and 13 are missing from Appendix A,

An influent design criteria of BOD = 1830 myrL tor septoge might
ke very low, the rec! value might be so higher.

[t i mentioned that the plant wil include two canstructed
wetlarg l Some times this unit (5. 00t mentioned.

Appendix A ts hl'»m(.

Sludge processing and iroatmeznt must be considered in derails,

Drving i be i&. i not u treatment and it will be problzmalic in
terms of odor, inscct breeding and {inal wsage or dispesal, Suuable
approach for studge treatment must be considered.

It is mentioned thet BOD louding in the anzerobic lageons will be
less than 300 gf/m’. This is nel uaderstood.

Noting is mentioned about the methedelogy or technolozy that wild
be used o treat odors and gaseous pollutants,

Lepal and m:.utunm al framework has vo be revised.

Solnrs L,a{\rm (11} is Mewcalf & Eddy, 1999, Does Metealt & Fddy
give the Jprdanian ma p'? Isn't there any ofticial relerence

mshtution for .m.}.,.. mep?

There were o 1\/ buse line stud:r:k‘ for the existing environment,
There was  #Ac  aeny  quantitative assessmment  for  difteren
environmental impacts,

The passibility of flocd of Jordan River uring winter time should
be considered. The propesed siie is only 30 m away from the river,
The odor caused by sewagez loading rarkers while taveling on the
roads should be considersd and nutigared.
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CONSULTANT RESPONSES TO COMMENT RECEIVED FROM USAID AND
THE MOE ON THE NORTH SHOUNEH WWT&R PROJECT DRAFT EA

i. 1.1  Comments received from USAID in an email dated 19" September, 2005

“Attach a copy of the BE-approved scoping statement as an appendix for completeness.”
Response:

e A copy of the BEO-approved scoping statement has been attached as in Appendix Ho the
Final EA

2. “Address soil erosion control and dust control more explicitly.”

|

Response:

e We have expﬁcitly mentioned soil erosion as a potential impact under the heading "Change in

local hydrology,..." during construction, and will add Erosion to the "Flooding” heading under
operations "Risks to the WWTP structures” and the site. Additional mitigation measures
pertaining to soil erosion now include slope stabilization with planting and compaction of any
non-structural fill to prevent erosion, n addition to the hydrological mitigation measures already
included in the report. Dust control has been made more explicit under Air quality during
construction and specifically addressed during operations (under Health and Safety) through
ensuring that all internal routes are graded and maintained including roadside drainage ditches.
- The EA also encourages paving and maintaining external access routes.

3

g

e

“Wastewater Odors - Anearly doss of chlorine to the wastewater influent often reduces odors
considerably; anothiex but costly approach is to entirely enclose and double-door the
treatment facilities as was done in the San Francisco Oceanside WWTP at great expense.
Oxygenation s effective in biodegradation, but doesn't seem to do much on odor control.

For humman health and safety purposes, non-gaseous chiorine is effective, but a sodium or
calcium chlorine solution is preferred.”

Response:

':*,/, »,1

Our project team places mitigation of potential odor impacts as a top priority. The design team
has gone to great lengths to ensure the WWTP is designed conservatively to minimize and
eventually eliminate odor problems. Covering potential odor generating units, though normally
not required with such conservative designs, are nonetheless added at a calculated reasonable
cost. As indicated in the comment above, covenng the entire plant would be at an additional,
probably unreasonable cost in relation to what is already proposed. Our detailed design
engineers are also looking at odor control at other points in the WWTP (e.g., receiving station,
sludge transfer) and will propose such additional mitigation measures if they see the need 1o and
in consultation with WA]. Chlorination of the influent has been considered, but not opted for as
it would detrimentally affect the microbial populations essential for such "natural” treatment
processes, thereby jeopardizing the treatment efficiency. Chlorination also would not facilitate
water reuse in imgation. Finally chlorination is not deemed necessary, as the overall hydraulic
residence time 1s long enough to ensure that fecal colforms and E-coli will be within standards.

4.

s

g €

o

“Disinfection of treated wastewater - If disinfection of treated wastewater to reduce the
concentration micro-organisms in the effluent is envisioned (which may be unnecessary for
exclusively irnigation use) again, ANE BEQ is encouraging chlorine liquid solutions rather
than gaseous chlorine for human health and safety reasons. If the disinfected effluent will be
discharged to where there is aquatic life, it should be de-chlorinated after disinfection has
been effected because many aquatic life forms are stressed if not killed by chlorine.”

e
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Response:

[ ]

Since the submuttal of the Draft EA and in response to JVA’s expressed desire to avoid any
potential discharges to the Wadi during times when full reuse is not possible, we have had further
discussions with the JVA, several local farmers, the local MoA’s imgation sites director and the
Municipality and we have been able o assure full reuse of the TWW. This development allowed
the project to withdraw all discharge to Wadi contingency-related measures presented in the 15
Draft EA. Accordingly, the design of the WWT&R project has been modified to meet a lower
effluent standard (Class B Reuse instead of Discharge 1o Wadis). Chlonnation of effluents will no
longer be a potential issue, as all of the effluents will be used in irrigation. The version of the

Draft EA (20 Draft) that was subsequently submutted to the MoE (15 copies) upon the request
of USAID included these changes.

5. “Attach documnentation to demonstrate Jordanian government, ministries, local govemment,

communities, and other stakeholder input to the process, as such input and communications
1s important to the 22 CFR 216 process.”

Response:

L

We have aniached in Appendix H of the final report: a) the scoping session workshop report
(Arabic & English) with participant registration sheets and previous scoping brief, b) a copy of
the MoE and its 15 member inter-ministerial committee feedback on the scoping statement, ¢) a
copy of the inter-ministerial site selection committee’s site approval that visited the candidate
sites and concurred with the project team’s and local stakeholders’ preferred site (among the five
candidates). We have also attached d) a short report on stakeholder feedback on the draft EA
and d) the MoE's feedback on the Draft E A among other documentation supporting the
extensive stakeholder igvolvement and relevant approvals.
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12 Comments received on the 12* of October from the Ministry of Environment in their

letter to USAID dated 9 September, 2005

“For the treatiment scheme shown on Figure 5 page 16, I will suggest placing the
denitrification reactors immediately after the Recalculating Sand Filters (RSF) for two
reasons: the first is that when the denitrification reactors are placed after the RSFs, all the
influent to the denitrification reactors will have been nrtrified in the RSFs and the facultative
lagoons, which will result in a higher nitrogen removal, while at the current location only part
of the influent to the denitrification reactors has been nitrified the other part that comes from
the anaerobic lagoon has not. The second reason in that placing the denitrification unit after
the RSFs eliminates the need for pumping the wastewater back to the denitrification
reactors, which should result in a considerable reduction in the operation cost. However,

there may be a need to recycle part of the effluent from the facultative lagoons back to the
inlet of the facultative lagoons to improve their nitrification ability”

Response:

We cannot place the denitrification reactor after the RSF, because we need the carbon content
found in the settled, relatively untreated septage from the anaerobic basins. If the unit were
located after the RSF, then all of the wastewater would need to be pumped back to the front of
the WWTP for full treatment. Like in Biological Nutrient Removal Plants (BNR), there are
alternatives, and nitrate recycle is sometimes pumped back to the head of the plant. With low
strength wastewater, methano! is someumes dosed to provide appropnate conditions for
denitrification to proceed. The proposed location of the denitrification reactors is the most
efficient Jocation for obtaining the appropriate C:N ratios for denitrification.

2. “Assome sbal]owo;})ings are downstreamn of the proposed treatment plant, a disinfection

step that brings total fecal coliform counts to level where the water can be used for
groundwater recharge is necessary to protect groundwater from biological contamination.”

Response:

Pathogens will be reduced well below the required regulatory limits (JS 893 2002) for the
proposed wastewater use as the WWIP design includes very conservative hydraulic retention
times (HRT) in all units of 43 days. If however, sometimes 1n the future, aquifer recharge is 1o be
considered, then we could add a chemical or UV disinfection unit. Until now, the proposed
design includes adding provision for the addition of such a unit in the future by WAJ if needed.
We will put this question to WA] and they should tell us what preference they have, and we will
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provide electrical connections for a UV (if UV is selected), or chlorine disinfection (if chlorine is
desired) now or for the future.

“The statement at the bottom of page 14 which describes the difference between altematives

one and two in terms of their efficiency in nitrogen removal is not really clear. Indeed the
statement says both systems are expected to reduce nitrogen concentration to 45mg/l as
nitrate which is equivalent to about 10 mg/1 as nitrogen”

Response:

This paragraph has been made more clear by changing it to the following:

o Alternatives 1 & 2 use the same design concept with the exception that Altermative 2 wll
meet the current standard of 10 mg/1 of nitrate in the form of nitrogen (N) - which is
equivalent to 45 mg/! nitrate in the form of nitrate (NOy) -- whereas Alternative 1 will
meet a less stringent standard of 45 mg/| of nitrate in the form of nitrogen. The same
applies 10 Alternatives 3 & 4, with Alternative 4 being designed to meet the current,
more stringent nitrate standard and Alternative 3 meeting the less stringent standard.
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4. “The per capita domestic waster use which is the basis for estimating wastewater flow looks
very low. Table 11 shows that the projected population of MBJ town in the year 2028 which is
the design year is 46,267 capita. By dividing the design wastewater flow of 1,200 m3/d on the
projected population assuming that 80% of the water used for domestic putposes goes to the
septic tank, it is found that the assumed per capita domestic water use 1d 32.4l/d for the year
2028 which very low. Even if the current population (2004) is considered and by doing the
same calculation, the per capita use for the year 2004 is 49.4 1/d which is very low. The
report states that surrounding small communities other than MBJ may dispose their
wastewater into this treatment plant, which should make the design, flow even larger. I
think that the basis for calculating the design flow should be checked.”

Response:

o Initial project studies determined that water consumption does not directly correlate to septage
generation (pumping requirements) as it does to sewered flows. Whereas 80% of water
consumption is useful for estimating sewered flow rates, and possibly for estimating the
quantities entering a cesspit, the quantity being pumped from a cesspit are significantly lower
(due to infiltration, differing wastewater habits of households with cesspits that are costly to
empty - e.g. divert a lot of washing water to the garden, - etc.). Often, more relevant factors
influencing septage generation include:

o Size and construction of the cesspit;

Geo-technical characteristics;

Age and condition of the cesspit;

Household size;

Extent of drinking water use for purposes of small-scale, garden irrigation; and

o Diligence of eesspit owners in scheduling their pumping.

e Since none of thede factors are amenable to practical data gathering, evaluation and analysis, the
study methodology employed tanker surveys and actual septage pumping reports from
households to estimate the quantities of septage that would be generated in the prospective
service areas. Additional details on the methodology employed are available in the Final
Feasibility Study submitted to WA]J and USAID.

e The WWTIP design is also amenable to a future upgrade if needed to accommodate unexpected
changes in future flow rates.

o]
o]
o]
]

5. “The captions of Figures9 and 10 are separated from the Figures which creates some
confusion.”

Response:
o This has been rectified and the captions (references) to the figures in the text have been placed
immediately preceding the figures themselves.

6. “Figures 13, 14 and 15 are missing from Appendix A”

Response:
o This has been rectified.

7. “An influent design cniteria of BOD = 1850 mg/L for septage might be very low, the real
value might be higher.”

Response:

o We used 45 samples taken from cesspits and from septage tankers from this and other projects.
Also analyzed were data reported from another 29 sample results from other projects and WA]
data. The average for all of these 45 data points was 1,170 mg/|. We based our design value of
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1,850 mg/1 BOD on the average of 22 data points where the BOD concentrations were higher
than the mode. Thus our criteria is again conservative.

o WAJ reports average septage concentrations of 1,600 mg/1 BOD at Ain Ghazal. 2,000 mg/| was
used for the design of Al Akayder Septage-based WWTP, where they assumed that around 20%
of all septage brought in by tankers is greater than 1,500 mg/ L. We believe that 1,850 mg/!is
very close to the WAJ endorsed Akayder value; in addition, we are treating septage from a rural
community, with very few, if any, major strong septage contribuors.

o The proposed WWTP design also contains sufficient buffering / equalization capacity
throughout the system, and especially in the front-end units, such that a few tankers with BOD
concentrations much higher than the average, can be handled without disruption to the treatment
process, especially when most tankers bring in septage that is lower than the average.

“It is mentroned that the plant will include two constructed wetlands. Some times this unit
is not mentioned.”

Response:
o This has been rectified.

“Appendix A is blank”

Response:
e This has been rectified.

“Sludge in beds is not a treatment and it will be problematic in terms of odor; insect
breeding and final usage or disposal. Suitable approach for sludge treatrment must be
considered.”

Response: ~

o The sludge entering the drying beds will be stable as the original source comes from cesspits and
since additional digestion time is provided under anaerobic conditions prior to transfer to the
drying beds to ensure it will be stable. Odors will therefore be minimized.

e ]S 1145/1996 recognizes Air Drying (i.e. drying beds) as a form of First Level treatment.

e We will also included space for composting on-site (e.g., by windrow) after drying - which
according to JS 1145/1996, takes it to the Second Treatment Level.

e The project is planning to bring in a sludge treatment specialist to help design the precise
treatment and application system during the first year of operations. Sampling and analysis will
also be carried out in addition to consultations with the relevant authorities on the proposed
treatment and application / disposal methods.

o It is also our understanding also that Jordanian Standards are currently being revised. The
revisions will be taken into account during the detailed design of the sludge treatment and
application system.

“It is mentioned that BOD loading in the anaerobic lagoons will be less than 300 g/m3.
This is not understood”

Response:
o This has been explained further in the text as:
o The volumetric BOD loading (mass of BOD per anaerobic volume per day) is the basis

for anaerobic lagoon/basin designs. In other words, the influent BOD loading of 2,220
kg/ day is used to obtain the required volume of the anaerobic reactors. International
literature on WWTP designs recommend specific values based on design temperatures
and that the BOD loadmg should be limited 1o 300 mg/m3 in order to minimize odor
potential and for more consistent organic degradation.



2. “Nothing is mentioned about the methodology or technology that will be used to treat odors

13. “Legal and institutional framework has to be revised”
-

and gaseous pollutants.”

Response:
¢ These will be simple technology and are being developed as part of the detailed design in
consultation with WA]J.

Response: | i
o It is not clear what is exactly required here.

14. “Source of Fig (11) is Metcalf and Eddy, 1999. Does Metcalf & Eddy give the Jordanian

map? Isn’t there any official reference institution for such a map”

Response:
e Metcalf & Eddie do not provide a reference for the map used.

15. “There were not any base line studies for the existing environment.”

Response:

o The baseline studies included a review of available data and literature relevant to the impacted
areas (mostly localized when dealing with the negative impacts) and was based on site visits by
recognized experts as onginally proposed in the Scoping Statement. Gathering of original data
was and is not deemed necessary as part of the Impact Assessment stage, but is recommended
for specific impacts and baseline momtonng as part of implementing the Environmental

Management and Momtonng\Plan

16, “There was no any quantitative assessment for different environmental impacts”

g7

Response:

e A quantitative assessment of impacts was not deemed necessary for making the assessments
(relative to the existing situation) and proposing the mitigations (that are on the safe-side)
presented in the report. Furthermore, localized data (e.g. groundwater or air quality) is not
available to allow such an assessment.

& ‘The possibility of flood of Jordan River during winter time should be considered. The

[ ]
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proposed site if only 50m away from the nver.”

Response:

o Section 5.2.d. of the EA report states: “Flooding from nearby nivers and wadis is not expected to
be a problem as the site is 5 meters higher in elevation”. We will add to this statement that “...
the site is 5 meters higher in elevation at its lowest points, with most of the site being at least 10
meters higher in elevation.”

. “The odor caused by sewage loading tankers while traveling on the roads should be
consxdeted and mitigated. »

Response:

e Tankers are vacuum tankers with closed valves. This prevents emission of odors from them
while traveling, Licensing and inspection by WAJ and the Traffic Department ensures that all
tankers meet required specifications.
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Mr. Jumes Franckiewicz

Director, Office of YWater Resources
& Environment

USAID

Subjeet: The Small Communities Wastewater Treatment Plants project at
North Shounch.
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Dear Mr. I'ranckiewiczy

4 o/
In reference to your leiter dated 30 Oct 2005 regarding the above
mentioned subject, we would like to inform you that we agree on the
related draft EA document. However, the draft EA document should be
read - together with your attached response to the National EIA
Committee’s comments.

Sincerely,

CC FIA Director

CAROYARY s

LEATES Ea W)
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