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Executive Summary 

The Water Authority of Jordan with the support of USAID plans to implement a low- 
maintenance wastewater treatment and reuse (wwr&R) project in North Shouneh using proven, 
appropriate technology This WWI'&R project is part of the wider USAID-funded activity, i 

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 
Northern Jordan Valley Administrative Governor (Mutasarrifiya) 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 concerns and mitigation measures. 

Major project stake,holders consulted regularly since the inception of the project include the JVA, 
WAJ, the MWI, the M,unicipality of Muath Bin Jabal (MBJ), several local community leaders, the 
MoI (Mutassanf) 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 proposed WWlT 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 WKTP will serve a large geographical service area. It will receive septage from 
communities under the jurisdiction of Northern Jordan Valley SubDirectorate (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 d l  need to be further 
restricted during the summer when septage quantities are at their highest. 

As such, the lVXTP 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 
rn3/day of septage. 

~~~~ LVWTP site 

The proposed YUWTP site is located about 5 krn southwest of North Shouneh town center, 230 
meters below sea level, in the narrow strip of land available in northern parts of the Northern 
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. 

Final EA -Norrh Shouneh IRG/ECKIDIT, November 2005 - Page i 



The Smd Communities Project USAID/lordan and Water Authoritv of lordan 

The property (slightly over 300 Dn) was selected in consultation with a wide range of 
stakeholders as one of the only government-owned properties in the area that satisfied several 
environmental and economic criteria and is large enough to host a W'VQT&R project for the 
targeted service area. 

Following a rigorous comparison of several treatment alternatives, the detailed design of the 
TVWlT 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 lagoodpolishing pond. These consecutive treatment steps are required to  treat the 
influents (1,850 mg/l BOD, 7,353 mg/l COD, 6424 mg/l TSS and 322 mg/l TKN) to the 
required effluent standards. 

The water reuse activity will maximize on-site reuse revenues within given land constraints (about 
140 D n  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 WWrP will be designed to meet Class B - "Fruit Trees, Sides 
of Roads outside city limits and landscape" standards (TS 893/2002, refer to appendix B). 

Potential impacts, mitigation measures and  environmental management 
-i\ The overall net impact of the project on the environment in the area will be positive. Potential 

adverse impacts, mohly limited to the area immediately surrounding the WWTP, have 
nonetheless been comprehensively identified and assessed. Specific mitigation measures are 
proposed that ensure potential impacts are minimized. 

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 d 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. 

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 landrnines. 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 is 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 erosiodrunoff 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. 

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 is insignificant in comparison with those from other 
stressors. 

Mtigation measures proposed include a major focus on odor minimization and control in the 
WWll' design, conservative design with high operational flexibility to ensure being able to 
continuously meet effluent and sludge standards, including several hydradc safeguards as 
appropriate, disease vector and pest control management 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 measurq\will also assure rapid remediation of any unanticipated adverse effects. 

Rikr to tlR WWTF'r& and ia a m t e  v a t i o n  

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 
d t a r y  may also temporarily 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 aiid suboptimal operating capacity, flooding and power failures. The 
project design and operating procedures will include emergency response procedures and specific 
contingencyplans for each of these risks to ensure adequate protection of the environment. 

E m ' ~ l  m m ~  and m*tonton% 

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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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 (WWlXR) project in North Shouneh. This is 
a four-).ear project implemented for the Water Authority of Jordan by IRG and ECODIT under the 
USAID Environmental Policy and Institutional Strengthening Indefinite Quantity Contract I1 (EPIQ 11). 
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 canied out for the proposed project. Tlm report presents the EA, which is a detded 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 Comniunities 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 seaage collection networks). 

The Jordaman 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 networy are justified. Truclung 
wastewater to the hhtral treatment plants e h a t e s  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 0. This will serve as a model for other areas in Jordan. The Project began 
in the summer of 2004, wiU span four years and covers a scope of work comprised of the following 
detailed tasks: 

Task 1: Conduct p r eha ryp lannhg  activities (&select communities to work in); 

Task 2: Prepare a feasibility study 

Task 3: Conduct a Scoping Session and preparx an EIA; 

Task 4: Establish "institutional partners hipsn and cost recovery mechanisms; 

Task 5: Prepare detded engineering desigddrawings 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 buildmg and training related to the projects; 

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

Task 11: Prepare final report includmg lessons learned. 
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1.2. Purpose of the EA 

Consistent with USAID environmental regulations 22 CFR Part 216 and Jordanian draft EA guidehes, 
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 distribution of responsibilities. The EA is also a planning tool to 
minimize negative environmental impacts by enhancing the project design. 

Accordmg to the IEE prepared by USAID Jordan in August 2004, all of the above project task with the 
exception of Task 6 and Task 8 q d f y  for "Categorical Exclusions" per 22 CFR 216.2(~)(2) (&I, (xiv), (xv) 
andlor (3. Task 6 is given a "Positive Determination" requiring the design, feasibility, and construction 
management contractor to prepare a cqmbined scoping session and full EA per 22 CFR 216.2(6)(~] 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 d ehate/rninimize negative impacts. Nonetheless, reuse design and 
operational considerations are addressed in t h  E A  

Guided by the IEE determination, the project team drafted a scoping brief based on the identified project 
alternatives and geneml understandmg of the local situation. ThIS brief provided the background for a 
public Scoping Session conducted on February 231d, 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 w submitted to USAID in early 
June. 

The EA team visited the preferred candidate sites in North Shouneh and collected baseline data includmg 
population and economic activities, septage generation and collection (part of feasibility studyj, important 
recreational, cultural and hlstoric areas, topography, hydrogeology, clunate, 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 format 
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 periodically reviewed and updated during the 
lifetime of the project. As such, it d serve as the cornerstone for ensuring the implementation of the EA 
recommendations and any adjustments where and when deemed necessary in the future. 
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1.4. Report Organization 

' I h s  repon 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: 

Appenclw A PreLminary WWIl' Layout, Process Flow and Hydrauhc Profile 

Appenclw B Water Reuse and Sludge Standards 

Appenclw C Population and Monthly Wind Data 

Appenclw D Jordan Archaeological Data Information System (JADIS) 

Appenclw E List of Observed and Known Species 
5 

Appenclw'Ti\ References 

Appenclw G ' The EA Team 

Appenclw H Stakeholder consultations and approvals 

F d  EA -North Shoimeh IRGIECODIT, November 2003 - Page 3 
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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 
genemtion, collection and disposal. It &cusses the need for the project, the project alternatives 
considered and provides the mtionale for the preferred action: includmg 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 S h d y a ' ) ,  with apopulation of approximately 15,000 people, is one of the 
largest towns in NJV. It is part of the Municipahty of Mu'ath Bin Jabal, the northern most municipality of 
the Jordan Valley with a total registered population of over 30,000 people. Other municipahties in the 
NJV also include the Municipahty of Tabqit Fahel, just south of Mu'ath Bin Jabal, and she Municipality of 
Sharhabeel Bin Hasna which is the furthest south. Tabqit Fahel has over 27,000 registered people and 
includes towns such Mashati and Sheikh Hussien. Sharhabeel Bin b n a  has over 28,000 people and 
includes towns such as Wadi A1 Yabis, Abu Sido and Kmymah, 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 hTJV since the valley falls 
within a narrow st*~,of highly agricultural lands surrounded by steep hills to the east and the Jordan River 
to the West. The area b~rders Syria to the North and the Occupied Territories / Ismel to the West. In the 
hills to the east, the NJV is bordered by the Municipahties 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. 

\%thin the NJV, around seven septic tankers currently opemte full-time, &posing 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, 
ho~seholds in the NJV normally used to pay anyahere between 5 and 20 JD per tanker trip for this senrice 

Figure 1 
The NJV: its main towns and location within Jordan 
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for disposal within the NJV. The exact amount would,depend on the &tance tankers would have to travel 
before unregulated discharge to the open environment. 

Until very recently (December 2004) tanker dnvers &posed 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 concern and are now required to &charge at WWIl"s much further amy. 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 every2 to 3 months, some once every 3 to 4 
weeks) . 

Mostly dependent on farm work, the financial strain on most households from thls septage situation is 
tremendous. W~th 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 jad for a few nights and are unable to provide their services temporarily - 
making it even more ddficult for households to get their cesspit emptied. Tnis situation is most severe in 
the Municipahty of Mu'ath Bin Jabal, and particularly in the town of North Shouneh. 

2.1.a. The no action alternative 

If nothing is done about the situation described above, tanker dnvers 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 bith the no-action alternative of continuing to require tankers to &charge at the 
Tell A1 Mantah WYhT. In 2028, these savings are expected to approximatelydouble. 

* 

Many households cannot 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 
&charging into the open environment with similar consequences. 

The quantities requiring disposal are increasing over time and without this project, would increasingly 
cause significant pollution of soils, important mter  resources in the area as we1 as a further risk to the 
already fragile public health situation and a further unbearable drain on meager family incomes. 

2.2. Design capacity, senice 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 sigdicant risk associated with plant size 
(without needmg to resort to high-cost and high-tecWmaintenance), 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 WWlT to 
serve North Shouneh in particular, the service area, and accordmgly the design capacity of the WWTP, 
should target the Municipahty of Mu'ath Bin Jabal in the long-run. The WWIP will be designed to receive 
septage from this service area for the next 20 years (20-par time horizon) as an acceptable, long-term 
WWrP 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 
c~pacity as &cussed below, the WWT'P would be able to accept septage from other communities in the 
NJV (e.g. the municipahties of Tabqit Fahel, Sharhabeel Bin Hasna) as well perhaps some septage from 
Kura and Taybeh in the higher elevations. 
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2.2.a. Pmposed design capacity and serwke aEa 
The design Influent capacity for the WWIT' is 438,000 &/year, which corresponds to a maximum daily 
septage influent of 1,200 &/day during the peak summer months. The Mu'ath Bin Jabal Municipahty 
(the target service area) is projected to generate thls quantity of septage during the summer by the year 
2028 (see MBJ "high" septage estimate for 2028 in Table 12) when its population is expected to 
reacidexceed 45,000 inhabitants (see Table 11). At that time, Mu'ath Bin Jabal (MBa is expected to 
produce significantly less than this amount during the winter (see MB J "low" septage estimate for 2028 in 
Table 14 ,  implying that the WWlT can accept septage from a wider service area during the winter 
months. 

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

The proposed WWI'P can accept septage from the widest possible service area during the first 5 years of 
operation - includmg all septage (summer and winter) from communities under the jurisdiction of 
Northern Jordan Valley (NJV) Sub-Directorate (e.g., Tabqit Fahel, Sharhabeel Bin Hasna in addition to 
MBJ municipalities) as well as some of the septage from communities in the eastern uplands within 
Taybeh and K m  municipahties. Starting around year 5 and by no later than year 10, the WWI*P 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 t h  time, summer septage from Sharhabeel Bin Hasna (furthest 
away in the NJV) &hdd also need to be barred from entering the plant, followed by h ta t ions  on septage 
from Tabqit Fahel. In the winter, as mentioned above, these two municipahties (and possibly more) 
should still be able to use the WWI'P. 

Service area restrictions over time wdl 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 & Decornmr'ssiom'ng 
Sigdicant expansions of the WWrP are not envisioned and would be ddficult given land constraints. 
Upgrades however will be possible. Maintaining this WWI'P 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 municipahties and main population centers they house are also large enough to ensure enough 
septage to capitalize on economies of scale for buildmg separate WWlTs in the future. Separate WWTlPs 
should be more economical as a result. Therefore, no phasing (i.e., capacity expansions) is anticipated at 
tlis stage for the North Shouneh W'XlI? due to limited land availability. The detailed design will provide 
built-in flexibility to upgrade the WWI'P to incorporate low-cost aeration technologies in the dlstant 
future. 

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

Decommissioning is not considered here as the WWI'P is expected to either continue to serve a portion 
of the population w i t h  the design capacity, in h c h  case a separate treatment plant will need to be 
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provided or it will be upgraded, as are most WVTI3"s in the country, in order to be able to serve a larger 
population for a longer period of time. 

2.3. Alternative WWI'P sites 

The Municipahty 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 &cussed here. *fie project team then proposed an additional 3 site 
areas for consideration. The resulting 5 potential site alternatives for the North Shouneh WWTP were 
presented at the scoping session and are &cussed and evaluated here. One of these sites is on 
government-owned land, the other four are on privately owned lands and would require acquisition by 
WAJ. The five potential WlVTP locations are: 

Site 1. Approximately 5 km south west of North Shouneh, adjacent to the Jordan River, 
just north (paralleI) 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. Approximately3 - 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 Waqqas; and 

Site 5. East of thqKAC, just north of Fiddeen and west of Al A'aramsheh 
',\\ 

The advantages and bdvantages 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 Committee 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 anal+, however, revealed that its location (20 km from the main target communityj would 
impose unsustainably high septage transportation costs on most households in the service area Several 
tankers would also end up dnving down the main JV road and would pose a &h traffic accident risk 
Additionally, topographical constraints on the site, bounded by mountains and wads, made it too small to 
accommodate the size requirements for a low cost, low maintenance WUTP serving North Shouneh. 
This site however should not be eliminated for consideration if a potential, separate WWITP serving Tabqit 
Fahel is required in the future. 
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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 Alternatives in N. Shouneh 

Site 
1. 

Advantages 1 Dis advantaees 
Government owned property 
Potential future sewerage for North Shouneh 
Main access roads to site are low in traffic; 
separate access for northern towns, N. Shouneh 
and southern towns is possible (avoiding the 
need to funnel tankers through residential areas 
or along high traffic routes) 
Other government owned (border) properties 
nearby 
Lowest hydrologic risk 

1 Promising reuse opportunities 
I Similar to Site 1 advantages, but privately 

owned property (not government) 
Reauires less land preparations than Site 1 

Mi require significant land preparations in light 
of topography and geo-technical properties 
Very close to d t a r y  border zones 
May require additional acquisition of adjacent 
lands 
Access may damage existing agricultural roads 
Upwind of North Shouneh 

Private owned properties 
Access may damage existing agricultural roads 
U ~ w i n d  of North Shouneh 

Site I 
Potential future sewerage for North Shouneh 

Inducing farmers in the vicinity to switch to 
TWW for reuse may prove relatively easier 

Site , (although inigation supplies do exist) 

Site 
4. 

Inducing f A e r s  in the vicinity to switch t o  
TWW for reuse may prove relatively easier 
Relatively close to towns south of North 
Shouneh 

1 Private owned propetties I 

5. 

1 May be too close to a main road 1 

A reasonable distance from most towns, with 
the exception of those north of N. Shouneh 
(too fa!-\ 

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 
Private owned properties 
Relatively far from North Shouneh (costly 
transportation) 
Potential flooding risk from adjacent wadi 
A few houses on hilltops surrounding the site 
Too close to Waqqas 
Relatively high archeological risk area 
Main access route is along major road 

Private owned properties 
Too close to residential areas (Fiddeen) 
Upstream of the King Abdullah Canal 
Relatively high archeological risk area 
Main access route is along major road 

Site No. 1 

Local stakeholders prefer this site to all other sites. The inter-ministerial site selection committee also 
granted its approval for t h  site on condition of includmg 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 qualrty in the area is already deteriorated from agriculrural return flows and 
run-off as well as other sources of pollution: farmers in the area do not use Wadi A1 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 risk As th~s area is at the tad- 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. 
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It also presents the least cost in t e r n  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 t h  property, and although there are hlgher 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 
avadable as government owned property. This site also presents the best access route options: allowing 
access from North Shouneh drectly, whde 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 little developed agricul tdy (when compared to Site 2 and 3) and would 
not exclude any potentla1 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 Site 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 mmmal 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 Site No. 1, if it should fail to meet technical 
requirements or any relevant government approvals. 

Site No. 4 & 5 .. 2 
\\ 

As a result of the abovq preluninary assessment and compelltng objections from stakeholders, the Project 
Team recommends excludmg Sites No. 4 and 5 from further consideration. Site No. 4 is potentially prone 
to annual floodmg, 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 dwelltngs and is very close to Waqqas. Site No. 5 is within 1 krn 
upwind of Fiddeen and is potentially too close to the KAC and may present an unacceptable risk to the 
head waters of t h  valuable water canier 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 lirmtations and may be considered as 
encroaching on potentially valuable future residential areas. Furthermore, due to potential 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 mas  
already covered by an irrigation 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). 

2.3.6. The p ~ f e m d  and selected site 
The preferred North Shouneh site is Site No.1 as it presents the following advantages over the other 
candidate sites: 

It is on government owned property 

It is 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; 

Sepmte tanker access can be provided for N. Shouneh, towns north of it and t o m  south of it, 
avoidmg the need to channel tankers through residential areas or along routes with hgh traffic 
volumes; 

It is downstream of North Shouneh and is therefore amenable to a future gravity-flow seaynge 
network serving t h  major population center of the Northern Jordan Valley 
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Being generally as far as practical to the south and west, it presents a relatively low-risk to useable 
water resources since it 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 
from agricultural run-off and return flows); and 

There are better reuse opportunities since, in this area, surface water q d t y i s  poor (farmers do 
not use it) and farms are at the tail-end of irrigation drstribution networks (therefore they receive 

(I 

relatively lower quantities of irrigation 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, wide the remaining area is made up of steep ravines/mds and a few low-lying riverbank 
areas. About 60 Dn of it are a restricted security zone and cannot be used. It is a governrnent-owned 
property divided up into 3 plots. The location of t h  property in relation to North Shouneh town and the 
roads surrounding it are shown in Figure 3 that follow. 

The Project Team and the Municipality of Mu'ath Bin Jabal selected this particular property in 
consultation with a wide range of stakeholders since it is one of the onlygovemrnent-o.wned1 properties in 
the area that satisfied several environmental and economic criteria and is large enough to host the 
proposed V"WT&R project for the targeted service area. 

I A private property of similar size would cost at lest half a million JDs 
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2.4. WW'P technology 

2.4.a. ScttzemfUng of WbTP technology altema tives 
The Project Team has examined several possible WWT technologies: stabilization ponds, Recirculating 
Sand Filters, activated sludge, Upflow 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 
communities, 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: 

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

OxidationDitchSystems(0D) 

Biological Aerated Filters (BAF) and most recently 

Membrane Bioreactor Systems (MBR or "Activated sludge without clarifiern) 

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

Table 2 
Advantages and disadvantages of various treatment systems 

After a careful evaluation, the Project Team e h a t e d  several of these alternative treatment technologies 
because the proposed WWI'P must: 

Low-rate system 

FC removal 
TSS removal 

Economic 

Use proven, appropriate, lower technology with relatively low O&M costs; and 

High-rate 

Foot print 
Energy needs 
Constructability 

Treat septage collected bytankers from cesspits, which: 
o Varies in q d t y  from tanker to tanker; 
o Varies in quantity 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 

(i.e., senage collected and transported via a sewer network). 

Criteria 

G = Good F = Fair P = Poor 

P 
G 
G 

W P  I CW 1 RSF I AIPS 1 AL I TF I AS 
Technical 

P 
G 
F 

F 
G 
G 

P 
G 
G 

F 
F 
G 

G 
P 
F 

G 
P 
P 
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For example, AIPS would not operate optimally under the conditions mentioned above, as they would 
require significantly hlgher maintenance, given the concentration of suspended solids in septage. 
SLrmlarly, UASB is sensitive to variations in quality and quantity and requires advanced technical capability 
on the pan of plant operators. High-rate treatment systems would not be considered appropriate for 
small communities because they often require highly skilled labor and higher costs to operate and 
maintain electremechanical equipment. It is ddficult to attract people with those slalls to rural areas. 
Technical capacity and experience required for efficient operation is again relatively high. Mechanical 
equipment has a shorter useful life, requires sigdicantly more energy, is prone to breakdown, and is more 
expensive to repair. Some of the systems considered also require chemicals, all addmg 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 sophisticated rnainte nance 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, it has relatively high sludge handhg 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. 3 .. 

\\ 

2.4.6. Analyis of WUTP alternatives 
Following the above screening, four conceptual alternative treatment trains/processes were conceptually 
designed and assessed. Thee parallel treatment trains were used for all alternatives to offer higher 
operational flexibility and easier maintenance. A larger number of treatment t& can be operated in 
parallel or in series. All of the alternatives were designed with the ability to meet Class B effluent 
standards (JS 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/l of nitrate-nitrogen (N) -- which is equivalent to 45 mg/l nitrate in the form of nitrate 
(NO,-) -- whereas Alternative 1 will meet a less stringent standard of 45 mg/l of nitrate-nitrogen. The 
same applies to Alternatives 3 & 4, with Alternative 4 being designed to meet the current, more stringent 
nitrate standard. Though this project, we have initiated &cussions with the Government of Jordan to 
review the nitrates in these standards and as a result, the relevant authorities are currently reviewing JS 
893/2002. 

Alternatives 1 and 2 

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

Septage receiving station; 
Three anaerobic/settling basins; 
Three facultative lagoons; 
Three dosing basins; 
Ten to fifteen recirculating sand filters (SF) ;  
Three flow holding tanks; 
Two constructed wetlands; 
One duplex internal recycle pump station; 
One storage/polishmg pond; and 
Ten sludge drymg beds. 
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A simplified process flow dugram is presented in Figure 4 below. 

Figure 4 
Simplified process flow diagram for Alternatives 1 & 2 
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The anaerobic lagoqq >e sized to provide enough volume for sludge to accumulate in them over one 
year and to keep organic volumetric loadmgs lirmted in order to reduce odor generation potential. These 
large anaerobic lagoons &ow 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. 

Alternatives 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 sigdicantly reduces the surface area of the facultative lagoons. A 
simplified process flow dqrarn is presented in Figure 5. 

Figure 5 
Simplified pmcess flow diagram for Alternatives 3 & 4 
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Under these alternatives, concrete structures facilitate more frequent sludge rrmoval (e.g., through 
hydrostatic drainind at lowr 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 Overall, 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 lowr 
salmity in the treated effluent). Treatment plants designed accordmg to Alternatives 3 and 4, hoxver, 
would have slightly higher overall O&M costs compared to those b d t  accordmg 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 holdmg basins and a higher internal recycle ratio than Alternative 
No. 3 in order to meet the more stringent nitrate standard. 

Comparison of alternatives 

Relative to Alternatives 1 and 2, Alternatives 3 and 4 have markedly reduced land/footprint 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 upgradmg. The main disadvantages of 
Alternative 3 and 4 pertain to the slightly 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. 

5 

Under Alternatives ?'\and 2, sludge will need to be removed on an annual basis either through the use of a 
floating sludge pump orsut-sourcing contract. Under Alternatives 3 and 4, sludge can be removed as 
frequently as needed, ideally using hydrostatic pressure. This is significantly less costly and greatly 
improves the reliability of the treatment process, enhancing the financial sustainability of the %WIT, 
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 

Patameter 

Evaporation losses: 

I$- Sdihty - 1,300 ng/l 

Influent = 438.000 m3/vr Effluent = 310,000 to 300,000 ( Effluent = 380,000 to 390,000 1 

Alt 1 

Footprint'" 

A m m i m ~ o y  me'+" 

I 

1 USD = 0.708 JD 
,t Excluding Setback - treatment plant only (i.e., reuse areas not included) 

Assumes 220 Dn's of useable site 
:t:t:t 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. 

>t,+:t>t At 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 WAJ. 

:k:t;st:t Depending on the cover material selected and cost of other required fittings (range from 10 to 30 J D / d  
assumed). 

30% 

Efl- -1,900 

Capital  cost^"'^" 
Annual O&M G ~ t s ' ~ " ' ~ "  

&St of CoveIs~ts~'tlk:t 

. . .... . " ........... .- . . .............. " 
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At2  

12 to 13% 

EJ& -1~00 4 1  
140 Dn 

80 Dn 

2.9 - 3.6 MvlJD 
24,000 - 28,000 JD 

Alt 3 

190 Dn 

30 Dn 

Alt4 

70 Dn 

2.8 - 3.5 MJD 
31,000 - 35,000 JD 

214000 - 630,000 JD 

3.1 - 3.8 hfJD 1 2.6 - 3.3 M JD 

80 Dn 

90,000 - 250,000 JD 
29,000 - 33,000 JD 

15ODn 
I 

140 Dn 

27,000 - 30,000 JD 
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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 sah tyof  the effluent in light of the relatively 
large flow of incoming septage (1,200 rn3 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 is half of what would be available under 
Alternative 3. Under Alternative 2, on-site reuse would be very limited since the WMI*P 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 budding the front-end (upstream) units out of concrete mill be more expensive, the advantages 
are expected to outweigh the potential net savings of using earthen lagoons. The significantly 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 budd-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 YOWIT size and added 
flexibility in construction, the net cost savings of using earthen lagoons are k l y  to be negligible. 

Designing to meet the current, more stringent nitrate standards (i.e., adopting Alternative 2 instead of 
Alternative 1, or adcqtin; Alternative 4 instead of Alternative 3) would result in slightly higher capital 
costs, higher O&M costs, mainly due to higher recirculation requirements and more "wear and teaf, and 
slightly increased effluent salinity. Because the treated effluent would contain less nitrate, supplemental 
nitrogen f e r th t i on  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 WWI*P accordmg to Alternative 4 with the ability to operate the 
WWI'P to meet a lower Class B reuse nitrate standard, at lower operating costs, if approved in the future. 

2.4.c. The design cn'teria andp~rfemd WWTP inatment tmim 

Based on sampling and analysis of septage from cesspits throughout MBJ, in addition to a review of all 
other avadable data on septage from other parts of the country, the lnfluent 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 

Table 5 
Climate and water temperature (OC) design assumptions 

MemAirTemperature 
Water Temperature 

Mar 
16.5 
19.5 

Jan 
13.3 
16.3 

Feb 
14.1 
17.1 

Apr 
20.6 
20.6 

Aug 
30.3 
27.3 

May 
24.8 
21.8 

Sept 
28.8 
25.8 

Jun 
28.0 
25.0 

Jul 
29.9 
26.9 

Oct 
25.2 
25.2 

Nov 
19.8 
22.8 

- 
Dec 
14.9 
17.9 
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Effluent standards 

Class B Effluent Reuse Standards 0s 893/2002) have been adopted for the design (see Table 6 for the 
key parameters). With respect to the reuse standards, this WWI'P is considered a biological treatment 
plant with a polishing pond The Project Team will design to the more stringent interpretation of the 
mtrate standard based on Alternative 4, but will ensure that the WWlT can be operated to meet a lower 
standard if that is approved in the future. 

Table 6 
Tentative effluent discharge standards 

Parameter 
Biochemical Oxygen Demand 
Chemical Oxygen Demand 

Units I WaterreuseClassB 1 

Dissolved oxygen 
- -  - - mg/L .- 500 , 

mg/ L 

mg/ L 

Tutbidity 
Nibte:" 
Total Nitroeen 

ion nitrate (or, 10 mg/l nitrate-nitrogen) for Class B reuse 

200 

Eschetichia Coli I #/ loom1 I 1,000 

The treatment trains and units 

Total Sus~ended Solids 

NTU 
mg/L 
r n d  1 

Intestinal Helrninthes Eggs 

The preferred WWIlP technology alternative is based on Alternative No. 4 consisting of the following 
specific units and treatment trains (a perthe cwqvd Aign -thew hMAign mzy h@m): 

m / L  I 150 

45 
70 

Septage receiving station; 
Three parallel trains of three concrete anaerobic/settling basins operated in series; 
Three denitnfication reactors; 
Three facultative lagoons; 
Dosing basins; 
Flfteen recirculating sand filters (RSF); 
Flow holdmg basins; 
Two constructed wetlands; 
One duplex internal recycle pump station; 
Ten sludge drymg; and 
One storage/polishmg pond. 

* Interpreted "45 mg/l Nitrate" from JS 893/2002 as 45 mg/l of nitrate as measured by the 
Egg/l 

Summary specifications of the proposed treatment trains and units under the preferred W W P  
technology alternative (Alternative 4) are provided in Table 7 overleaf. Figure 13, Figure 14 and Figure 
15 in Appendix B show the preLrmnary layout, process flow dagrams and hydra& 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, dunensions and build of the units (and 
any associated mitigation measures, such as lagoon covers) will be finahzed during the detailed design. 
Setback cLstances will be maximized within the confines/lunits of the avdable useable land. 

<or =1 

Gravityflow of septage will be maximized throughout the WWTP. The recycle pump station will need to 
be operated on an intermittent basis during the day. Therefore the daily pomer consumption of the 
WMII) is expected to be low. Emergency/standby power generators d be evaluated in the detailed 
design. 
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Table 7 
Tentative specifications of the p ~ f e m d  WWTP technology option 

(~ootprint [ha) 8 

Volume of lagoons, rn' 

. , 

Daily design flow rate, rn) 
Anaerobic lagoons 

Total surface area, rn2 I -8,000 1 

1,200 
9 (concrete) 

i~enitrific ation lagoons I 3 I " 

~ o t a l  volume, rn' 
I 

2,475 
Facultative lagoons i 3 I 
1~0tal volume. rn3 I 12.000 I 

1~0tal surface area. rn2 1 24.750 1 

Total surface area, rn2 
RSF (reci~ulating sand filters) 

- -  

~ecirculating Pump Station ) 2 + 1 (standby) pumps 
I 

7,500 
15 

~ e e d  beds / Constructed Wetlands I 2 1 

I 
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 material in the constructed wetlands and sand filters, as a 
means of potentially improving their efficiency, d 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-tecWlow 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 W W P .  Most of the TWW 
produced by the WWrP d 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 fm. 

With an mfluent T D S  concentration of 1,300 mg/l, the effluent TDS concentration is expected to be 
1,500 rng/l. Net evaporation from the storage reservoir d be negligible. During the summer, when 
evaporation rates are high, the WWP is expected to operate at o p t d  through-flow quantities as a 
result of relatively hgh summer influent quamities (e.g., treatment trains d run at their full flow rate 
design capacities). Therefore, the maximum saLnity of the TWW used for imgation is not expected to 
exceed 1,500 mg/l TDS. In reality, part of the TDS entering the plant is organic material that d be 
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degraded in the treatment process. Therefore, the s&ty of the treated effluent is likely to be lower than 
1,500 rng/l. 

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 p h t .  
Treatment of sludge, testing and reuse ancVor disposal will adhere strictly to Jordanian Standards JS 
1145/1996. 

Figure 6 
Simplined tentative water mass balanee 

F 

- 1,353 t /year - 
&site m e :  -590 m3Jd (TDS l,NG q f  1) -. (March - Nov) 

I 

2.4.d Built-in mb'gad'on measurtrs 

The septage receiving station will be designed and equipped aith rhe necessary fittings to accept influems 
from a "remote discharge" faciliry. Designing or buildmg a remote discharge 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 facititys an ernergencyhcharge pvht (mitigation measure) in 
the event that unforeseen military restriabns to the site are imposed. During such periods, tankers will 
still be able to discharge to the WWTP without needmg to enter ternpolarity restricted areas. 

The septage receiving facihk will have a specially designed drainage system and a designated ranker 
cleaning area 

BOD loadngs in the anaerobic lagoons will be Lmited (e.g., kss than 300 g/m3). Tne volumetric BOD 
loading (mass of BOD per anaerobic volume per day) is the basis for anaerobic lagood basin designs. In 
other words, the influent BOD lo* in kglday is used to obtain the required volume of the anaerobic 
reactors. International literam on WWfP designs recommend specific values based on design 
temperatures and that dv BOD loading should be hmited 10 300 q / m 3  in order to minim& 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 minimix octors, if any. The detailed design also mill propose odor control, if 
required, a the receiving facility and other locarions (e.g., sludge drymg beck). Methane recovery and use 
as a power supply (e.g., to produce electricity for limited purposes in the plant) m-ill also be examined 
&ring the derailed design phase and included if feasible. Concrete winter storage and anaerobic basins 
are proposed as they minimize surface area (and hence the potenrid for odor generation), are easier to 
cover, if needed, and require less maintenance than earth k g ,  and can be huh partially above ground 
(addme; flexibility to layout and hydradc profile design). 
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Most important, since the WWTP is expected to generate sigdicant quantities of sludge per year, the 
concrete basins would allow for frequent sludge removal within a sloped base, ideallythrough hydrostatic 
head. This would reduce sigdicantly (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 bperate efficiently, as it will be less k l y  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 detailed 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 layr 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 d be installed on all units as appropriate to enable bypass or 
potential overflows to 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 will be 
either lined with geo-membrane (HDPE liner), or a 30 cm thick layer of clay with riprap to protect from 
erosion, or will be b d t  with corrosion-resistant reinforced concrete to reduce the risk of seepage or 
leakage from any of the treatment units. Dikes and drainage s)stems, possibly included as part of the on- 
site road system, will be included as an internal runoff dramage system to protect the units from floodmg 
and to contain any potential spills/overflows as required. 

Multiple lagoons and bas,& operated in series provide more efficient and rehable treatment. Multiple 
treatment trains prdyide '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 it provides at least one week's worth of storage to facilitate 
delivery to farms nearby. Such hydraulic retention times in the effluent stonge ponds also provide for 
additional effluent "polishq" 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 d depend on this. The three options for reuse alternatives being considered 
were to: 

Deliver the TWWto farmers in the vicinity of the V W l 3 ?  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 WWIT. This would require 
tankers to collect the TWW and deliver it to reuse locations; andlor to 
Directly reuse the TWWon-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. municipal& 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 t h  prioritization and recommends maximizing revenues from 
cornrnerciallyviable reuse-demonstration within the site in order to ensure financial sustainability. 

The preferred reuse strategy is therefore to maximize on-site reuse revenues nithtn given land constraints 
to help recover O&M costs %tile also serving as a reuse demonstration site. The project will 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 gms 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 WWT'P. Cropping patterns will be restricted by land, 
availability of effluent storage and peak summer TWW effluent availability and therefore are not expected , 
to varysignificantlyfromthat shown in Table 8. 

Table 8 
Tentative on-site cultivated area and use of TWW 

Item 
Operating capacity (mfluent m3/year) 
TWW Effluents fm3/vead 

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

Alternative 4 
219,000 to 438,000 
194.125 to 388.250 

Dn's planted on-site 
TWW Available for Sale (m3/year) 

3 

2.6. Surnrnary'6f construction & opemtiunal activities 
* 

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

80 to 140 
97,150 to 223,056 

The main facitities and infrastructure to be constructed include: 

The WWT'P &associated facilities 

Temporary housing and facilities for construction labor; and 

Inigation system mfrastructure 

The main construction activities are: 

Land prepantion (excavation, filling, compacting, and soil stabhtion); 

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 

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

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

Following commissioning of the W'XT&R systems, the main operational activities %ill include: 

Hauling of septage from the sources (e.g., residential cesspits) to the \SWP in tanker trucks - 
converging on the WWTP from various chrections along ddferent secondary roads; 

Discharge of the septage from the tanker; into the receiving station w i t h  the VJWTP; 
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Use of mter and electricityat the WWTP to run pumps, wash equipment, etc.; 

Operation of the WWll' (e.g., opening valves, raking sand filters, sludge drying and treatment, 
visual inspections and routine WW quality sampling and analysis, both in-situ and at an outside 
lab, etc.); 
Regular and infrequent maintenance of the WWrP and associated facilities (cleaning, removing 
sludge, replacing piping, replacing sandgravel filter materials, etc.); 

Sludge drymg, composting, land application and off-site disposal; 

Transport of replacement materials (piping, sandgravel, etc.) and labor; 

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

Reuse of TWW in imgation (on- fatm activities) 

Decommissioning is not considered since with appropriate maintenance the WWTI' is expected to either 
continue to serve a smaller portion of the population w i t h  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.). 
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3. LEGAL AND INSTITUTIONAL FR4ME 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 
Environmental Proceduresn on the USAID website. The relevant J o r h a n  laws, regulations and i 

institutions pertaining to EIA requirements and implementation of thls project are &cussed and cited 
below. 

3.1. Relevant laws & ~gulations 

3.2. a. Envlirnmental Pmtecbon and EIAs 
Article (13) -A of the Temporary Environmental Protection Law number 1 for 2003 which became 
effective on January 13th, 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 impact assessment for its projects, 
and refer same to the Ministry in order to make the necessaryresolution in this effectn. 

In accordance with Article (23) of the Environmental Law, the Cabinet of Ministers issued on March 15fh, 
2005 Regulation number (37) for 2005 - Regulation on Environmental Impact Assessment. The 
Regulation providez.cchion for conducting environmental impact assessments for all types of projects 
includmg the main Issues to be covered by an EIA, reporting procedures, and the approval process. 
Regulation (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: 
Nature Protection. . 
Environment Protection from Pollution in Emergency Cases. 
Water Protection. 
Air Protection. 
Marine Environment &Coastal Protection. 
Natural Reserves & Parks. 
Management, Transport and HandLmg of W u l  &Hazardous Substances. 
Management of Solid Waste. 
Soil Protection. 
Charges & Wages. 

3.1.6. Other EnwM!mnmen&l Pokcies & Cbnttvls 
Other govemment lam 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 (WhJ), and article 5 provides 
full responsibility to Ministry of Water and Irrigation m) for all water and senage systems and for 
establishing a water policy. Article 6 charges WAJ nlth its responsibhties. 
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The Public Health Act (1971) also serves as the basis for the regulation of wastewater &charges and 
water qudty in Jordan. Pursuant to the Public Health Act, standards for the &charge of wastewater 
have been established. These are &cussed in Section 3.2. Article 4 of the Control of Spoiled Sites 
Regulations (1978) reiterates some of the above Public Health Act provisions and further establishes the 
right of the president of the municipahy, 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 i 

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 (197 I), The Control of Spoiled Sites Regulations 
(1978) and The Tdfic and Transportation Law (1984). Noise is 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 Sites Regulations, 
the Town and Country P h g  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 Mid 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 regulatiqqs, fertilizer use, soil conservation, and range-land adrmnistration. Under Article 9 
of the Law of Antiquitie?, it is unlawful to destroy, disfigure, or cause any harm to antiquities, incluhg 
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 includmg all of its subsequent amendments. Article (12) of Chapter 3 of the Labor Law pertains 
to nationahties 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 "S.fetyat;d C l x q d  Hdth") cover the obligations of the emplopr 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 " Wolk I@& a n r l ~ d  Dtrm0") 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 Buillng Codes also establish design principles and muurnurn requirements needed 
to ensure public safety of structures, provide sound and efficient electro-mechanical services and to 
safeguard against earthquake ris Is. 

Table 9 
List of other relevant National Laws and Regulations 

.,. , . . - " 

Final E A -North Shouneh IRG/E WDIT, November 2009 - Page 25 

- 

National Laws and Regulations 
Water Authority Temporary Law No. 62 
Jordan Valley Development Law as amended by Law No. 30 
Jordan Specification Standard No. 893 (Annex 1 1) 
Water Authority Instruction No. 4 
Antiquities Law No 3 1 (Annex 3) 
Water Authority Law No. 18 (Annex 4) 
Development of Jordan Valley Act No. 19 
Jordan National Bddmg Codes 

Effective as of: 
2001 
2001 
1994 
1989 
1988 
1988 
1988 

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

Table 10 
Treaties, Conventions and International Agreements Related to Environment and Resources 

Description 

- Protects all characteristic flora and fauna, 
with emphasis on protection of the waterfall 
habitats. 
- Regulates export and import of listed 
endangered species of fauna and flora 
- Additionally allom Panies to give 
protection to selected species of flora and 
fauna w i t h  their jurisdiction 
- Regulates domestic production and 
consumption of green house gases. 

- Accompanies declaration that Jordan will 
not import or transship foreign hazardous 
w t e s  

- Calls for identification and monitoring of 
biodiversity components 
- Calls for establishment of protected areas 
and emergency response plans 

- Combat desertification 
- Mitigate effects of drought. 

- Calls for stabilization of greenhouse gases, 
and requires Parties to prepare greenhouse 
gas inventories 

Treaties, Conventions and International 
Agreements 
Convention on Wetlands of International 
Importance Especially as Waterfall Habitat 
( b a r  Convention) 

The Convention on International Trade in 
Endangered Species of Wild Fauna and Flora 
(UTES) 

Vienna Convention for the Protection of the 
Ozone Layer (The Ozone Convention) 
Convention for the Control of 
Transboundary Movements of Hazardous 
Wastes and their Disposal (Base1 
Convention) 

The United Nations Convention on 
Biological Diversity (Bonn) 

Convention to Combat Desertification in 
those Countries Experiencing Serious 
Drought andlor Desertification, Particularly 
in Africa 

The United Nations Framework Convention 
on Clunate Change 

Year 
(in force) 

1971 

1979 

1985 

1989 

1993 

1994 

1994 
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3.2. Relevant standards 

Teaties, Conventions and International 
Agreements 
Peace Treaty Between the State of Israel and 
the Hashemite Kingdom of Jordan, and 
Arrangement between the Government of 
the Hashemite Kingdom of Jordan and the 
Government of the State of Israel on 
Cooperation in Environmental Protection 
and Nature Conservation 

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

The Jordanian Standard for Reclauned Domestic Water - No. 893/2002 
The Jordanian Standard for Sludge - Uses of Sludge in Agriculture - No. 1145/ 1996 

Wastewater treatment and reuse 

Year 
(in foxe) 

1994 

1995 

JS298/2002 on "Reclaimed Domestic Water" has two primary components: 3 reclaimed water &charged 
to streams, wads or water bodies and ii) reclaimed water for reuse. Reclaimed water for reuse standards 
in turn have three subsets (denoted A, B and C): 

3 

a) cooked ve&bles, park, playgrounds and roadside greeneryinside city limits 
b) fruit trees, roadside greeneryoutside city h t s  and landscape 
c) field crops, industrial crops and forest trees 

Description 

- Proposes cooperation in environmental 
planning, legislation, enforcement, 
monitoring, and emergency response with a 
focus on impacts from industry, power 
generation, hazardous material, solid waste, 
ports and tourism 

The full standards are presented in Appendix B. 

Sludge 

JS 1145/ 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, guidehes and standards perrinent to the EA 
JS286:2001 -Dnnlungwaterstandards 
JS 431: 1985 - Storage precautionaryrequirements for storage of hazardous material 
JS 1 140: 1996 - Ambient ai q d t y  (aimed at industries) 
JS1052, 1053 and 1054: 1998 and JS 703: 1990 - Motor vehicle emissions 
JS 1059: 1998 - Motor vehicles noise levels 
JS 1401 and 1404: 1998 - Environment management systems 
JS 1411 and 1412: 1998 - Guidehes for environment auditing 
JS 525: 1997 - Heat levels allowed to be exposed to in the work environment 
JS 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 q d t y  monitoring. MOE is concerned with environmental 

,... . . ... . . . . . - . ., , . .. .. .. .... .., , . . , , , , ... , .., . - ...., . ..... ., . , . .. . . .. .. .. . . . ... . .. . .. .. . . ... . ... . ... .. , .. .. . . . . . . . . . . . . . . . ........ .. .. . . . . . .. . . . . . . . ... . - . - .. .. . . . . . . .. . . .. . . ...... .. . . . .. . , , .. - . , . . . ,. ,.. , , . . .,, ,, , .. .. .. , . . . . . . . .. . ...... . . . . .. . . . . . . .- .. ..., ., . , . . .. -, 
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protection to ensure public health and long-term environmental sustainability. WAJ is most concerned 
with protecting wdter 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 WAJ 
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 (i.e., LEMA or AWC) if needed. It can also close down any private plants it deems are 
a danger to public health. 

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

Monitoring and Surveillance Concerns of Various Institutions 

(Adapted from Ziegelmayer and Jaber, 2003) 

Effluent quality monitoring: 
MWI - has central database of all water/wtewater quality monitoring 
WAJ Laboratories 
LEMA, AWC, NGWA 
WXTP operators do regular testing of basic parameters 
MOH (public and private WVTP) 
MOE '\\ 

Irrigation water monitoring: 
Imgation water - JVA 
Suitability of TWW for certain crops - MOA 
Environmental control - MOE 

Groundwater monitor-hg . 

Regular monitoring - WAJ 
Safe potable water sources - MOH 
Environmental protection - MOE 

Soil monitoring: 
Protection of soil - JVA 
Field lab analysis related to agricultural production - MOA 
Environmental protection - MOE 

Crop monitoring: 
Protection from &ease caused bywdstewater - MOH 
Protection of human and animal health - MOA 
Crop quality for export - MOTI 

3.3.6. Waste water treatment and n u i e  

Several institutions are likely to be involved in certain stages of the Small Communities Project (planning, 
O&M) 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: 

Water Authority of Jordan 
Jordan Valley Authority 
Municipahty of North Shouneh 
Local Community based organizations 
Ministry of Interior (Mutassanf) 
Private Sector Service Providers (e.g. Septage Tanker Operators) 
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3.3.c. Special conside~;~tions 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 Milnary 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 inigation 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 adrmnisters government 
land in Jordan Valley and must give permission for all construction within its jurisdiction. It is also 
responsible for coordmation with Israel on matters relating to environmental protection. 

Because the Jordan Valley Authority OVA) has critical responsibilities for development within the Jordan 
Valley, the project team d work closely with WAJ to consult with and inform the JVA throughout the 
development, implementation, and early operation of the North Shouneh facilities. To institution& 
this process the team d 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 t h  treatyare discussed below. 

Military 

Due to the location of the WWTP in a border zone, specific approval from the relevant d t a r y  
authorities is required in kspect of the selected site and for granting access for planning team personnel 
the construction conhhctor and supervisors, and later on, for septage tankers and W\X/TP operating and 
maintenance personnel. * 

Agreements with Isnel 

The main environmental objectives of the Jordaman peace treaty signed with Israel in 1994 of relevance 
to this project relate to co-opefation in matters relating to the environment, i n c l h g  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 drection due to the positive impact on the 
environment (see Sections 2.1.a and 5.1.b.) 

EA -North Shouneh IRG/ECDDIT, November 2005 - Page 29 



The S d  Communities Project USAID/Jordan and Water Authority of Jordan 

4. DESCRIPTION OF THE EXISTING ENVIRONMENT (AFFEnED 
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 impacts 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 

indu-ect impacts (e.g. improved sanitary conditions around households, less illegal dlscharges of 
tankers into wads, etc.). 

2. The more-immediate affected area ("localized area") generally concerns the more-direct impacts 
of the project that tend to be more IocaLzed around the proposed V7Wl-P site shown in Figure 3 
(e.g. potential impacts associated with odors, health and safety, dust, water pollution, etc.). 

The d z m  covers an area from Adasiyyah to the north, may extend a few kilometers into the ~ L U S  to 
the east, as far south as Wadi Al Yabis and is bound by the Jordan River to the west - an international 
border (see Figure ],and tefer to Sections 2.2.4 4.2.a and 4.2.b). As explained in Section 2.2.4 this wider 
(service area) will reace in size over time until it stablltzes to a smaller area around MBJ and is likely to 
vary from season to seasoh. 

The lccalizaiam 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 du-ections and hydrogeology. 
Odor and dust affected areas depend on wind speeds and hc t ions .  Generally, this lccaizdam 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 krn downstream to the south & west (potentially as far as 10 to 20 km 
south of the site when considering issues related to groundwater and the Jordan River). 

Figure 1 best represents the extents of the &am, while the lccaizedam vanes 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 &posed of, as well as provides information on the economy, land-use, community 
infrastructure and archaeology/sites of important cultural heritage. 

4.2.a. Demographics 

Table 11 provides the number of the potentially serviced households and populations of the three NJV 
municipalities accordmg 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 MWI 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 annurn 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 MBJ includes two toans (from two adjacent 
inunicipahties) that are very close to MBJ 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 h tance between the proposed WWrP and the Tell A1 Mantah WWlT - towns south of this 
point would use Tell A1 Mantah (near Dier Allah). These data are therefore not necessarily comparable 
with population data reported on the basis of adrninistmtive boundaries. 

Table 11 
Service atea house holds, populations and population projec tions (2004 - 2030) 

'%e WWI'P is planned to begin operation in 2008 and has a 20-year life (2028). 

When towns from Kura and Taybeh municipahties that are k l y  to use this WWI'P (i.e., those where it is 
easier for a tanker to travel d o d  to the proposed WWJT as opposed to travehg to Akayder WWrP 
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 h/IBJ. A fully detailed list of populations according to each 
town and municipalrty considered is available in Appendix C 

. 
4.2.6. Septage ge'itisrathn, coflection and disposal 
W i t h  the NJV, five priAte septic tankers currently operate full-time, disposing of 400 to 500 m3 of 

There are also a few 
other tankers that occasionally work in the area from Kura and Taybeh municipahies as well as tankers 
owned and opemted by two hospitals and the civil defense. 

Septage estimates and projections 

The current and projected estimated ranges of septage genemted and &posed of from h/IBJ, and in total 
from all municipalrties in the NJV that are k l y  to use the proposed WWlT 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: MBJ 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 par. In M!3J and North Shouneh in particular, it is closer to 4 times 
per year on average. During the summer, when septage &charges 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 surnrner/winter distributions are based on the experience and research of the 
project team using inputs from repeated interviews with several tanker dnvers, supported by information 
obtained from municipalities as well as random interviews with residents in ddferent areas. The 
assumptions behind the projections are explained after below. 

Table 12 
Septage estimates and projections (2004 - 2030) 

'%e WWI'P is planned to begin operation in 2008 and has a 20-par life (2028). 
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'* The lower ranges provided are based on: 
a) Lower-end initial estimates; 
b) Winter &charges (usually ranging from 30 - 60 O/O of the peak summer values); and 
c) Are projected on a septage per capita basis along with population projections (see Table ll), 

increasing annually at the same rate of increase used by the MWI National Water Master Plan 
in their per capita water supply assumptions. 

:''>''. The higher ranges provided in Table 12 are based on: 
6) Higher-end initial estimates; 
e) Summer &charges (when discharges peal$; and 
f )  Are projected in a s d a r  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 &posal is w i t h  the WJV, depending on the &tance tankers must travel. F o r t h  amount, tanker 
drivers would n o d y  thvel the shortest possible ctstance and &charge wherever they can, sometimes 
illegally. They have'8ometimes been granted un-official approval by the local authorities to dump in 
designated areas, usually into lower reaches of canals or wadis that &charge to the Jordan River. 
Environmental pollution (of soils, water and farms) and public health risk result from such discharges, 
especially the "illegal" ones. 

Until very recently (December 2004), tanker drivers &posed of septage in the lower reaches of Wadi Al 
Arab, just before its confluence with the Jordan River. They are currently banned from &posing there 
due to environmental and health concerns expressed by the rmlitary in the vicinity and are now required 
to either &charge into Tell Al Mantah WWTP, much further to the south in Dier Allah, or at the 
Akayder WWTIP 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 TDs per trip from the southernmost towns and up to 
45 JD's from towns in the north k North Shouneh and Adasiyyah to deliver at Tell Al Mantah. 
Unnoticed illegal &charges have probably increased as a result. 

Most households have small cesspits relative to their family she, especially in the higher density areas like 
North Shouneh. Others that live in government-bullt housing complexes often share one cesspit 
between multiple households (up to 11 households sharing a 60 m3 communal cesspit). As a result, rnany 
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, rnany 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 
Municipdty of MBJ, and particularly in the town of North Shouneh. 

4.2.c. Economy and liMirg st;tn&ds 
hIost households in the service area are dependant in one way or another on agricultural. Government 
and d t a r y  services comes second as a source of employment after on-farm wrk,  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. 

Accordmg to the latest 2004 DOS figures, average family income is around 4,800 JD per annum with 23 
O/O of the population living in poverty. On average, this corresponds to rwo income earners per 
household on average salaries of 200 JD/month. A 2004 report published by the Municipality of MBJ i 

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, t h ~ ~  area can still be considered one of the relatively better off 
areas in terms of agricultural related income generating opportunities in the country, but not much better 
in terms of overall family income. Family expenses dwn all income and sometimes drive farmlies into 
debt. DOS reports indicate that expenditures slightlyexceed 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 hlghest rates of certain &eases (e.g. diarrhea), and highest frequencies of certain 
disease outbreaks in the country (e.g. hepatitis). Local health officials attribute this health situation to the 
poor sanitary conditions within which households live and contaminated farm produce. % is in part 
due to the septage situation described in Section 4.2.b, children being exposed to such conditions, 
combined with poor health and hygiene aweness. Most potable water storage tanks are on ground level 
and liable to contamination: even when a w e ,  many f d e s  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 farmlies live in poor to moderate houses built out of blocks or concrete. 
There are also over 300 government- built housing units in MBJ alone. 

'\\ 

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 is 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 (DM), 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 tad end of irrigation distribution canals (fed from the KAC), most farmers in the vicinity of 
the proposed WWlT 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 t h  problem 

4.2.e. Land- use, comrnunily i&stnrctur & services 

Some of the land use and infrastructure described below, includmg roads, canals, built-up areas 
(residential) and farms can be seen in Figure 2 and Figure 3. There are rwo 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 lirmted. 

Each of the larger towns has a market, u s d y  drectly on the main road that runs from the north of the 
NJV towards the Dead Sea over 100 km to the south. Residentla1 areas are almost alwap located along 
side this road that is used by most traffic, industrial, agricultural as well as residential. With hgh speeds, 
this often makes for a high-risk 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 damugh a main road which runs from Irbid doan to North Shouneh and a 

- ...... - . .... . .. . . ...... . -. . . ... . . 
F. A -North S home h IRG/ECXIDIT. November 2005 - Paoe 33 



The Small Communities Proiect USAID/Tordan and Water Authoritv of Torclan 

few other, smaller roads that come down from Taybeh / Kura, fmher 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 residentlal (and market) areas are quite densely populated. Agricultural lands take up 
most of the space in the JV, especially 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 i 

sources for greater Amman. It also provides irrigation water for most of the JV south of the study area 
after satisfying NJV and Amman allocations. 

In the area irnmediatelyaround the site, there are veryfewresidents. It is mostlyagricultural land with a 
few military checkpoints, watchtowers and nearby military bamks. The residential area of North 
Shouneh emerges approximately 2 krn northeast of the proposed site and the city center is about 3 krn 
away. Most residents live north east of the town center. Manshiph is about 2 krn 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 h b  with a culvert that is in poor condition. The road corning 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. 

5 
This wider area is in'ixsub-tropical c h t e  and quite lfferent 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 comdor and of the wadls leading up to the plateau to reach the 
hghlands and the historically important 'King's Highway'. The proposed site is also adjacent to the 
historically important Jordan River. There are a number of important sites down in the valley and on the 
lower foothius, however none of these are in the vicinity of the proposed site with the exception of a 
relatively recent fort which is cuirently being used as military barrack, over 500 m south of the proposed 
site. Nonetheless, within such modem agricultural areas there are scatters of pottery and f h t  and the 
possibility of buried cultural deposits. 

DLS Property maps indicate a burial ground in the center of the proposed site, but no visible evidence of 
such a site was observed during the field visits. Thts 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 w i t h  a 1 krn radius of the proposed WVCrTP site performed with the 
Jordan Archaeological Data Information System (JADIS) confirmed the above finhgs,  with the 
exception of the @LS) cemetery, as shown in Figure 7 overleaf. The full JADIS search results are 
available in Appendix D. 

4.3. Physical Environment 

There are two climatic stations near Nolth Shouneh: Baqura (- 170 maso is located approximately lOkm 
north of our site and  wad^ E l - R a y  (-200 maso approximately20km south. W e  c h t i c  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 E l - R a y )  . Total annual rainfall ranges from 308 mm in Wadi E l - R a y  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 E l - R a y  only) 
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P ~ m h h g  wind k a i m  at Bqum from April to October is westerly to mthwesterly (251° in Apnl, 
2-68" in junc and 2090 in mober). Wusd direction km November to hxh is eatikrlp tr, southedp 
(098" in N ~ o M b e r  m l34* in Ma&). In summer howvcr, caim wind d t i o a s  and low w~nd s p d s  
@. Wbnd ctnaMnwl f- Warh El-hyym was no* tah.n inm account k m r s c  ih i& is doser to the 
Baqura station. law-term monthly wmd dats is av&b1e in Appendix C. 

Table I3 
Climadc pro& of North Shounth rtgion 

Notes: Climatic data in Baqula are from 1967 to 1999 md Wadi El-Rayan from 1961 to 1999, except 
relative humidity data (1977-1999). 

Figure 7 
Potential archeological sites within a Ikm radius of the proposed site 

I - I 
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4.3.6. Topogmphy 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 benveen 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 
wa& in the area. The proposed site is a subcatchment delineated by watersheds running along its i 

northern and northwestern boundaries. The proposed WWI'P site is undulating and dissected by a few 
wadis that have easily cut through the loose soils. Figure 8 overleaf shows the contour h e s  and 
rivers/wa& in the area surroundmg the site as well as a 5 m surface contour interval map of the site 
itself. 

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 t k  area, the Zor tends to be of ustic moisture 
regime. These are generally deep soils (SOcm) 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-she.  The relief2 can be 5 m or more. 

The Katar soils feature flat planes with highly bsected badlands (area of severe erosion) on lacustrine 
deposited Lisan formations. It can also feature nearly flat Lisan plains with deeply hsected 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 
loan  They have moderitely high organic matter contents on the surface and tend to be moderately to 
verysaline. The rela&e relief ranges from 10 - 25 rn . 
4.3.c. Water n s o u ~ e s  and hydmgeology 
Surface waters 

The proposed site is deheated to the west by the Jordan River and to the south by Wadi Al Arab. These 
two watercourses fall within the l o c h d  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 avadable 
on its flows since 1967 (KfW, 2004 Report). Data on flows for Wadi Al Arab are avadable, however not 
for the lower reaches in the l o c h d  study area By the time Wadi Al Arab reaches the JV floor, most of 
its freshwater has been stored (in Wadi Al Arab Dam) andlor is diverted for irrigation purposes. 

After its diversion, Wadi Al Arab receives piped &charges from WWI*P's serving greater Irbid. The 
total TWW effluent &charges from the three Irbid WWTP's are currently estimated at slightly over 11 
M W y e a r  (incluclmg Wadi Shallala W\XITP) and are projected to almost double by 2020 (KfW, 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 
W'WTP, followed by agricultural return flows and limited surface water run-off from l o c h d  catchments 
drahng a mostly agricultd area. 

The irrigation networks in the area supply most, if not all of the water used in irrigation on farms 
surroundmg the proposed WiVP. However, this area is located near the tad end of the irrigation 
dtstribution system for DA 5 and 6 supplied by the KAG where quantities are the lowest and are often 
completely u t k d  for agriculrure. 

2 Relief refers w the differences in elevarions of landscape features 



Figure 8 
Topography of the site and surrounding area 

Figure 9 
Soil Map of the localized study area 
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b b&ed stvdp- s lou& w*& the Jordan Vdl;ey d u d  (a) fimx&m. The duvial q i f ~  is 
d d i n e d  by the J o r h  E v a  m the west, the elstem escarpment of tEit at vd4.e~ to the east, and 
atends horn the lower reaches of he Yarmouk Rivet in the north to the noahern shore of the Dead Sea 
in the south. 1r has an rrvaag~ width of 8 lan a d  consirts Qf mtercahd layers of dastic and catbonate 
sedimentary rocks in addieIan to ccm&memes d e s r ~ p a a t e s .  lbe proposed siie lies in the western 
bounddry of this system and is in the &chmge mne of the J m h  Rivm 

The eastern part of the widm study area presents h e  c o n m  mne of the ah* fombaticms with dder 
rocks of maiidy Upper Getacwus age: dominated by the B3, B2/A7 and B4 - B5 f o d o n s  of the Balqa 
a d  A j l m  series. A simphfd d i c e  hydm-geolog~cal map fix the wider study area is presented in 
Frgure 10. 

Figure 10 
Simplified Geologic Map of Project Area (mcl 
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Ldehologic~l succession 

The thickness of the alluvial fornations it l  the Jordan vdey varies rrom 271 rn to 335rn. The lower 
boundary of the system consists of different bedrock types of the Ktrmub, Zarqa, Ajlom, md differmt 
Balqa Formations. An averview of the litholo 'cd succession in the northem parts of Jordan arid the 
NJV is prerenicd in Tabk 14 g d e a f  -+-T- 
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The predominantly marly Muwaqqar Formation (B3) sepmtes the B2/A7 from the overlying B4/B5 
aquifer. The Rijam f o m  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 hybo-geological unit. It is composed of massive limestone, dolomitic limestone and i 

dolomite with intercalated beds of sandy lunestone, chalk, marl, gypsum; and chert. 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 plateau It is characterized by relatively high permeability and receives continuous recharge 
from the ddferent surface water resources. In  general, the underlying Al/A6 unit forms the base of the 
B2/ A7 aquifer. However, in the Yarmouk area, hydraulic connections with deeper aqufer systems are 
likely due to the facies changes in the Al/A6 unit. 

The Al/A6 aquitards/aqufers of the Upper Cretaceous system consist mainly of lunestone, marly and 
dolomitic limestone, dolomite and marl. It is in direct hydradc contact with the overlying B2/A7 aquifer 
and the underlying Kurnub aquifer in region. The thickness of the A116 units in northern and central. JV 
varies between 400 to 650 rn Many springs emanate from the A1/A6 aquifer system and were historically 
important for water supply, especially as local sources for north-westem highlands. The Al/A6 is to  a 
large extent exploited by wells throughout northern and central JV. 

Table 14 
LithQlogical Succession in Northern Jordan including NJV 

. - 

- . . - . . - . . - . . - . . - . . - . . -. . - . . - 
Source: The study on Water Resources Management in the Has hemite Kingdom of Jordan, final Report, 
JICA, 2001 
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Groundwater flow d k c  tions 

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 
WVIITP 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 gulhes, caves, sinkholes, and underground dr;lma%e 
and are all the result of carbonation-solution. Such formations can result in conduit-flows' that may 
travel to deeper aquifers or to areas further to the south of the proposed WWP. T ~ I S  same karst 
phenomena gives rise to numerous springs that emerge in the wider study area from weak zones of the 
carbonate rocks. 

Figun: 11 
Gmundwater Flow in NJV: Equipotential Lines of the Intermediate (B2/A7) Aquifer System 

/--L Flow line 

- Zone boundar; 

I I 
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 flour through small openings 



The Sindl Gmramirica Project USAID/Jodm $ad Ws~ter Authmq ofjordaz 

We& and springs 

Figure 12 Mow shows tfrt lo& md m s  of wells and sprinp in the study area a d  in relation to 
the propaed WWrP. 'k ;ut no p m h a t e c  weUs mx spnngs h b  downstream of the proposed 
site within h e  localized study area. Wid.lin the wider study areaJ there art a Few spring and wds  that art 
locmd b e m m  8 and 10 km south of the proposed site, which are potentidy downstream of the WWT'P 
as a result of the kprstic phmomem described in the previous section. Irr gmetd however, most wells 
and springs within the widex project arm an upstrem of the proposed site and art moe likely to tzenefit 
from the proposed pmpx 

There are 31 pmdwater wdn within a 20 km radius of the pmpoml WF(r31P. 20 of these are locaed to 
the north and east of the proposed site, wide 11 we l o c a d  tu the south of tfhe site. These w $ l s  ace either 
private or p m r . t b e n t  owned but only six are monitored (see T&h 15 odeaf ) .  Available records show 
that the awmg depth of the water table appmximates Eed is 2am but can be as shallow as 1m bgl (see 
Al33146). 

T h e  ace also at Imt 23 spmgs w i t h  a 2U km radium of thr: pqmsed WWTP. These h e  from the 
B2/A7, I34 md h dluvid @n? seven are located to the mrth end east of be proposed site whk 
the remaining 16 are located to the south of the popwed site. Spring &charges ranges from about 
13,000 to 227,000 m3/year (see TaMe 16 overleaf). 

' Contribution to the Hydrogeology afNorthein and Central JoFd.n, m t 0 0 2  
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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 k h e r  salinities, ranging from 1,000 to over 9,000 
rng/l, than the intermediate B2/A7 aquifer ranging from 400 to 1,500 mg/l (M&E, 1999). 

Water quality from seven springs (see Table 16) show that water sahity ranges from 717 mg/l (AB512) 
to 2176 mg/l (AB506) and nitrate-NO, concentration ranges from 7.5 (AB700) to almost 55 /rng/l 
(AB532).6 Because sahityand nitrate levels in water bodies can change rapidly, the values reported here i 

are only indicative and cannot serve as baseline. 

The study area is bound by a segment of the major East African Rh 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 heaments, E-NE faults and NW folds dominate ths  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 subprovinces in the area are the Zor area Uordan River meanders) and the table-land 
(bounded to the east by the Jordan Valley fauks). The Rift Valley Escarpment to the east is characterized 
by rugged highlands with E-W trendmg, deeply incised structurally controlled wacls. The narrow, 
western N-S trending zone adjacent to the rift is dominated by NNW 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) exten&$rom the Gulf of Aqaba northward along Wadi Araba, Dead Sea, Tiberias, Central 
Lebanon, and terminatesin South Turkey. The regional plate tectonic movement is charactenzed by the 
regional active Jordan Valley fault. Ths fault could be traced on the recent sedunents showing the active 
movement of the Rift. The rate of plate movement from geologic and magnetic data averages 4 d y e a r  
along the nft boundaryand the rate of movement calculated from seismic data averages 1 - 5 d y e a r .  

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 ms 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. W i t h  th 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. 

Accordmg to the Jordan National Bulldmg Code for Loads and Forces, the proposed site lies within 
Region A on Jordan's map of seismic zones (Grade 3/4 accorchg to the recent international code). This 
region can have earthquakes with an intensity of more than 8 on Mercalh Scale (6.5 Richter Scale). There 
is an expected probability of 95% that an earthquake of magnitude 5 would occur w i t h  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 nvimnrnent 

Jordan is a signatory to several rmlestone 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 ((23D). 

' bl~nis t ly  o f  Water and Imgation, Data base Drpanment. 1005 
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4.4.a. Habiatr and ecosyskms 
The study area is part of a vast basin that belongs to the Sudaman region of Jordan's biegeography. The 
typically warm climate in North Shouneh also emends to Deir Allah, B a q m  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 habitat types such as riparian, marsh, grassland, scrub and arid desert. A wide variety of habitats , 
can be found along the Valley, due to its complex geology and great altitudinal range, ranging from 
Meditemean, to non forest Meditemean along the margins h c h  are considered transitional zones, to 
ImeTuranean to Afro tropical habitats. 

The Jordan River and its tributaries flowing east-west on its east bank are considered biologically 
irnportant. In dry and arid mas,  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 Owl, 
the Common Otter, 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 dormation is based on literature review, some of which %as observed and confirmed during 
our site visits. 

--\\ 
Accorclmg to the literature (Al-Eisawi, 1985, Long, 1957), the vegetation formation in the study area is the 
Z l z $ h  spim olnirtae - B&& qqh 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 c-a&2 qqw, the Caster Tree, R k  armmi and the Syrian Ash F r a x b  syku .  

Based on our field survey, the proposed site is dominated by weedy vegetation the result of high 
hturbance (mainly cultivation). Common species include: the Syrian thistle, N&i synaciz, the Holy 
ThLstle, S$hml;;arrtm?, the Centaury, (2mimm lyddp;(, the Mesquite, Prcacpkfrada, the Small Nettle, 
Urtica pdd$ia, and the Crown Daisy, Chr)samhmm ammiia Other rarer species include: W w  
~~, Clmphmalh S& nMh, E m  satim, Simlpis alh,  Dplatawrjc d, m&i srrsair, Malm 
?nixtmi, W w l w  a m i ,  and m. Phagmzs aur~a l i  were observed in Wadi A1 Arab that is 
adjacent to the proposed site. Two locally rare species also observed in the area include: the Shell lower 
Mchdh laeus and the H p  H m p r a w n h .  The full list of recorded species is presented in 
Appendm E. 

4.4.c. 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, F A  b, in Jordan was &cussed,. Also, the status of the Rock Hyrax, PmzUa 
uperais, 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 Appendm E. 

Mammals 

Due to the extensive man-made changes within the study area and its surrounding (extensive farming and 
continuous application of insecticides and fertllzers), only rodent communities of feral and commensal 
rodents (Rattw ram,  Mw mdw and W h  cE.rsylrmr) were recorded. Large mammals, such as the 
Jungle Cat have been recorded in Al-Baqura area north of the project site. T~LS cat presumably roams 
nedaround the project site as it is known to have a wide home range (at least 10 km per day). Other 
c,univores h o r n  to occur in the study area include the Egyptian Mongoose, H-tec zdmmm and the 
Asiatic Jackal, Gnk atom, in relatively large numbers. Also, the northern Jordan Valley is known to 
harbor large populations of the Wild Boar, Stls scfgfa 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 neighboring water bodies. 

Reptiles 

Only two species of lizards, the B d e d  Slunk, Ma& *ta, and the Starred Agarna, L d h  s t $ l ~  were 
observed in the study area during site visits. Other hard species may include the Levant Fan-footed 
Gecko, Ptypa'a&ylw pkemi, the European Chameleon, Chumh + the Snaked-epd Lizard, 
Qhsp +a, the Ocellated Sku& W d t w  and Lacwta laars. Several snake species are also 
highly probable includmg the Large Whip Snake, Cd& ju&rir, Montpellier Snake, Maf 'm  
mpst l lanus  and the Dice Snake, Natnk ters&te. The venomous Palestine Viper, Vqma pa lae rh  is 
known to inhabit 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, Leiknu qubqmcliatw, the Black Scorpion, A & m  crasslcizwh, and the Bicolor scorpion, 
A ndmtmm h&r. All these species are venomous and could lead to fatalities. The Brown Recluse Spider, 
Lmac& n.40~1~5, 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 3 

Based on a natio$'s\urvey 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 k d  and represent a diversity of habitats, ecos)stems 
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 Appenduc E. 

The Jordan Valley harbors important ecological features for bird populations includmg 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 Francoh, 
Pied Kingfisher and Clamorous Reed Warbler. The Cattle Egret, Masked Shrike and Indian SilverbiU 
(introduced) are likely present in neighboring farms. The P ~ m y  Cormorant and Egyptian Vulture are 
non-breedmg residents, while Grnkrake, Bittern, White and Black Storks, Honey B w d ,  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 mipting 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 breedmg warblers like the Great Reed Warbler. The shrubbery 
vegetation on the steppic plains is b reehg  ground for the Graceful Prink It also attracts a variety of 
migratory passerines. The area supports the Black Francolin, a species of regional conservation concern 
that is becoming rare in Jordan due to illegal hunting. 

4.4.d. Disease vectots 

Malaria 

Until the early 19705, the Jordan Valleywas considered an endemic focus for malaria. Several species of 
vector mosquitoes (A mph$es s h r u z i ,  A. sergm~; A.  s t t p p i w  and A.  daus7;) 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= declared malaria 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 P l a s h u r n  
cases among the local population (Amr et al., 1997). 

Sc his tosomias is 

More than 45 sites along the Jordan Valley and the Yarmouk River harbor the snail intermediate, Bdim 
mmm (Arbaji et al., 1998). This snail species is responsible for the transmission of urinary 
schistosomiasis. With the influx of workers originating from endemic countries with SoCNrarm 
h t h  the disease became established among the local population in the Jordan Valley and Tafila 
area (Saltba 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 majoricy of laborers working in 
agriculture are Egyptian and many may be infected with SoCNtasm h& 

Leichmaniasis 

The Jordan Valley is a hyper endemic focus of Guam kLshmnlzsis 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 (Ph- papztasi). It is widely recognized that both forms of Cutaneous leichmaniasis -- L. q m z  
(Anthroponotic form) and L. nujoy (zoonotic form) are present in the northern Jordan Valley. 
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5. ASSESSMENT OF IMPACT'S 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 surrounciu7g the WWIl?, have 
nonetheless been comprehensively identified and assessed. Specific, practical mitigation 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 detaded in Chapter 6. 

5.1. Positive impacts and their enhancement 

The project d generate a number of positive impacts. It d 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 inhect, but very k l y  impacts. 

5.I.a. Reduced tanker charges ielative tb the no-action alternative 
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 15,00Q JD per month when compared with the no-action alternative of continuing to 
require tankers to discharge at the Tell Al Mantah WWIP. In 2028, these savings are expected to 
approximately double. 

Overall, the proposed site location will optimize travel btances and help k e p  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 &charge illegally. Although a new tanker fee may be 
required for &charging into the WXTP, this increase will be less than what tanker drivers would charge 
customen if they had to &charge septage in Akayder or Tell Al-Mantah. Although the proposed project 
is limited to the treatment plant per se, it will also inhectly enhance and streamline the work of tanker 
drivers. 

. . .  
Ivkamumg revenues from on-site reuse d help minimize tanker fees charged by the W'WTP. 

5.1.b. Impmved public health, sanitation and pollutibn pie vention in the d e r  axra 
As a result of the project, the incidence of overflowing cesspits d sigdicantly decline. Cesspits may 
still overflow, however the project d improve sanitation and maintain a cleaner environment 
throughout the wider project area decreasing the incidence of &ease outbreaks. The on-site tanker 
cleaning facility should e h a t e  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 eluninate the current practice of 
open dumping in wadis and on open land. As a result, contamination of surface wdters, ground water 
and open lands, including agricultural lands, d sigdicantly dunhsh. As expressed by one participant at 
the scoping session, the project will "protect local communities by averting an environmental &aster in 
the future." It is important to note that the project however will not drectly resolve the problem of 
leaking cesspits and the resulting contamination. 
\XWe the WWrP and reduced transport costs will encourage this improvement (as people d be less 
k l y  to let their cesspits overflow and tankers d be less k l y  to &charge illegally as mentioned above), 
however additional enforcement and aweness raising of appropriate cesspit pumping and prevention of 
illegal tanker discharges mill be required to enhance this positive impact. 
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5.1.c. Employment oppo&mities 
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 workn will also be required 
to operate and manage the reuse site. The proposed technology requires more workrs but less 
equipment than mechanical plants. The WWTP&R operator(s) d 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. 

5.1.d Change in land d u e s  
The effect on the value of lands sunoundmg the WWlT cannot be predicted. Over the life f the project, 
an increased supply of reuse water for irrigation d likely have a positive impact on surrounding land 
values. These lands would become more appeahg to farmers as they would be able to buy TWW, with 
nutrient value, when fresh water supplies are becoming 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 WWITP. The WWrP grounds will also be planted with visually appeahg 
trees and ornamental vegetation. 

5.1. e. Demonstration of water  use and improved public pexeption 
The water reuse activity will provide a unique and real opportunity to demonstme the benefits and 
limitations of water reusato farmers. Reuse will highlight important environmental, techcal and health 
and safety issues. AYuccessful 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 hmge on how well the public d 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. 

5.1.f: Prospect for sewage system in the hlu~ 

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 m i d  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 q d t y  deterioration, 
noise, and the disposal of wastes, health and safetyrisks as well as risks to archeological sites. Earthquake 
and landmine risks are also two very important factors to consider during construction. 

5.2.a. A> q u a l i ~  and noise pollution 
~evma.l 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. Wmds however tend to be calm during the summer nhen construction is planned 
,and therefore such impacts should be infrequent and of short duration andlor limited in spatial scope. 
Air qdtywil l  also deteriomte 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 d creare 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 resideniial 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, avoidmg 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 wdter (from Wadi Al Arab) on internal d i t  tracks and any loose piles of earth will 
help control dust. Trucks hauling excavated materials will be covered. Loud construction activities and 
off-site transportation will be prohibited in the very earlymorning 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 that 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 d avoid residential areas to minimize nuisance from noise. 

5.2.6. Disposal of copsttuctrbn wastes and handling ofhazardous rnakn2.s 

Construction d a lot of materials i n c l u ~ g  cement and/or ready-mix concrete, steel gee 
membranes, pumps, sand and gravel, etc. W e  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, especially if 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 d 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-ventilated 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 &pose of spills. Vehicle fuellmg and 
maintenance areas will have impervious floors and materials for spill cleanup. 

Any hazardous w t e s ,  or wastes potentially contaminated with hazardous materials must not be stored 
andlor disposed of with non-hazardous materials. Non-hazardous materials may be &posed of in local 
dumpsites in consultation with the Municipdty. Hazardous wastes must be &posed of at Akayder solid 
m t e  dumpsite. 

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

Construction transport plans (e.g. for excavated materials) should take into account access routes and 
road q d t y .  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 d be inspected prior to commencing construction and remedied as appropriate. 

" ........ .... ." 
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5.2. c. Health & safety (HH)  
WWlT construction will entail all the usual occupational risks associated with construction operations. 
Excavation and trenching operations d expose the workers to the risk of injury from f h g  debris. 
Collapse or parts f h g  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 worlung conditions with respect to heat and temperatures. The proposed site is also in 
a restricted d t a r y  area. Areas with land mines will be securely blocked off. 

Additionally, workers are potentially exposed to parasitic &eases includmg malaria, schistosorniasis and 
leichmaniasis as well as venomous animals. The risk of exposure is dependent on several factors 
includmg hygiene, pest control measures and worker health prior to commencing work See Section 5.3.i 
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 heakh 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-site t x a n s p  / & p a l  pLzns ad un$il!,v m&@icsafdy / trafi& titks arrl Lr approved by the 
local traffic department, ministry of health and municipahty. 
The construction sitqpifbe closed off to public access and any heavily used transport routes should be 
fitted with appropriate :construction activity" waning 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 safetystandards will be implemented during all construction activities in 
accordance with the "Code of Safety for Construction Works." The code defines w o r k  conditions 
such as lighting, heat, ventilation, noise and emissions. It also presents personal protection measures for 
face, arms, legs, he* and vision. At minimum, the construction contractor will be required to provide 
on-site workers with protective equipment includmg 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 risk (e.g. trenches and excavated areas, heavy equipment 
paths, f h g  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 in local hydrology, soil emsion, structuml and eatthquake risks 

Excavation and land levehg will permanently alter the topography of the site. This is not expected to 
cause significant changesto the downstream hydrology, as the catchments are relatively small and 
localized within the site. Floochg from upstream areas is also unlikely. However, earthworks inside the 
site may make certain areas more vulnerable to rainfall events, soil erosion and mater logging. These are 
potentidy sigdicant if construction is happening during the winter. Floodmg from nearby rivers and 
wds 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 5.43. However, the probability of experiencing an 
earthquake during the construction phase is low. 

Mitigation measures 

If construction activities are occuning during the winter/rainy season, hydrological alterations from land ; 
levelmg and excavations will be carefully considered and proper soil erosion and flood control measures 
will be taken and/or temporary dramage channels d 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) 

A moderate risk of disturbing any archaeological sites may exist in light of the site's vicinityto 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 likelyto 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/fht, and accordmg to JADIS, have already been at 
threat from cultivqion. Other sites are too far from the construction site and potential construction 
vehicle access routesbee Figure 7). 

* 

Accordmg to the DLS maps, the cemetery straddles one of the deep m& t m e a i n g  the site and the 
deep cut milrtary t m k  (used for hidden movement) : if the mapping coordmates are correct, then it is very 
likelythat this site has already been destropd. 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 investigate the 
cemetery identified on DLS propeny maps. The DOA, in consultation with local authorities, 
municipality and the project team, will then determine the best come of action in hght of the findmgs. 
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. 

5.2.f Ecological distzhance 

Excavation can remove a lot of the existing plant cover (mostly planted fodder) and &tub the micro- 
habitat of some species includmg the Shell flower, Mdldla laaLs and the parasitic Drooping Broomrape, 
orkhd?e-. 

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 prohibited). 

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. Occuning species are also mostly general species, of little biological 
importance. 
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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 trapuinp, 
anv birds. 

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

5.3.a. Soil and water rrssourre contarm'natibn in geneml 

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.l.a and 5.'l.b, the presence of a WWIP 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 aqulfers and surface waters (see Section 4.3.~)~ the 
cumulative effects of any such impacts from t h  WWI'P 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 rele,vant impacts and mitigation measures related to emergencies and unplanned 
events that will also* the risk of such impacts. Management and monitoring requirements in 
relation to these potentialimpacts 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. 

5.3.6. Cbntam'nation fmm accidental spils, o w ~ o w s  and seepages 
Accidental sp~lls or overflows on-site could potentially contaminate soils within the site, make their way to 
surface waters downstream Uordan 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 WWIP itself could pollute groundwater, however, in light of prevalllng groundwater 
flows, the chance of any seepage reaching deeper aquifers or springs much further away is relatively low 
as e x p h e d  in Section 4.3.c. Seepages, if they occur, would result most k l y  from cracks in concrete or 
tears in hers, 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 A1 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 bullt-in mitigation measures include on-site drainage, overflow precautions and 
protection from surface run-off. 

All basins will also be appropriately h e d  to minimize the risk of seepages as &cussed in Section 2.4.d 
and monitoring wells and monitoring program wdl be put in place. The exact number and location of 
these groundwater monitoring wells wdl be agreed upon with WAJ during and after the detailed design. 
Appropriate basehe data, not avadable to date, wdl need to be gathered as soon as possible by the 
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relevant authorities prior to operating the WWI'P 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 day; 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. Cbntam'nation fmm =use of T WWin imgation 

Water reuse with elevated nitrate levels may lead to soil and groundmter contamination. TWW 
quantities being applied (see Table 8) would average around 4m3/Dn/day (reaching as high as 
7m3/Dn/day), and with drip irrigation achieving 80 - 90% efficiency, no more than 1.4 rn3 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 
drinlung water standards of 10 mg/l NO3 for the TWW effluents, most crops will easily take up all the 
nitrates. 

Elevated levels of heavy metals and s h t y  can also accumulate and contaminate agricultural soils over 
the long-term, eventually affecting crop qual~ty 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, soil type, 
soil chemistry and crop,water requirements. Salinity build-up and nitrate uptake by plants can be 
managed with inigat&n 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 k t e d  and will nonetheless not be allowed 
to &charge at the WWd'. 

Therefore, the impacts associated with irrigation of TWW are expected to be insignificant, especially with 
the mitigation measures proposed and in light of the fe r th t ion  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 prelLninary test results show compliance with JS893/2002. Appropriate 
irrigation (and Nitrogen management) managemem systems and scheduling will be put in place, along 
with soil and TWW quality monitoring. The imgation network design will provide for appropnate 
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 mter use 
efficiency. Optimal irrigation scheduling can result in zero percolation if designed and implemented 
properly. Imgation management will be adjusted for different levels of Nitrate and other forms of N. 
Monitoring soil salinity levels d 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 62. 

5.3.d. CbnbmflUmtion fmm sludge Ruse and disposal 

At full capacity, the plant d generate an estimated 1,380 tomes of sludge per par. The sludge will be 
removed from the anaerobic lagoons up to four times per p a r  (i.e., 345 tomes each time) - to be 
determined during the detailed design and ultimately once in operation. Unless properly treated and 
disposed of, the sludge could pose environmental and health and safety concerns. Sludge is pnmanly a 
source of biological contamination, unless effluent entering the plant also contains industrial &charges in 
whch case the sludge could also contain heavy metals. In N. Shouneh, however, septage sarnphg and 
analysis results have indicated insignificant levels of heavy metals and the k h o o d  of receiving any 
sigdicanr: loads of heavy metals from industrial discharges is very low and &posal d be well within JS 
1145/1996 htations.  

. ... . ... . -... ... ". 
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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 accordmg 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 stakmg, 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 locabd  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. 

The plant d generate methane (odorless) and hydrogen sulfide (foul odor), especially near/around open 
lagoons. 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 large amounts of odors 
gases. Sudden surges in odors have also been experienced in %'WITS without other abnormalities in 
treatment operations. 

As discussed in Section 4.34 winds are predominantly westerly to southwesterly and calm during the 
summer when septage quantities and microbial activity (&ch generates additional odor) are at their 
highest. During the e t e r ,  winds become easterly to southerly and increase slightly in speed, but remain 
relatively calm. Wqh 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 boundaries. 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 rmnimal odors going outside the WWTP site. 

Mitigation measures 

Various mitigation measures will be incorporated into the detailed design in order to ensure rmnimal odor 
emissions from the WWIP. These include conservatively designing the YVWTP process with odor 
minimization and/or control as a top priority, providing operational flexibility to ensure appropriate 
WWrP operation, may include covering and collecting gases from various treatment units and any other 
additional measures that may be needed which will be funher 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 WWiT will operate well under non-normal conditions. 
Plant operators d also be provided with protective masks in the event that sudden odor surges within 
the WWlT occur and/or for duties that involve getting very close or inside units for maintenance 
pupose. 

5.3.L Ganges 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.i. 

Plant operation and maintenance will not adversely impact the ornithological value of the site. On the 
contrary, important birds congregate near open water bodies includmg 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- b&. 

Mitigation measures 

Operation activities are not expected to generate any significant ecological impacts on either flora or 
fauna and therefore no mitigation 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-economr'c irnpacfi 

Neighboring farmers may oppose the proximity of a W. Their image may also suffer, due to public 
perceptions, of being next to a WWTP or hecause 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 rr;ain objectives being to reduce the aggregate costs of 
septage transport for residents, there dl 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 
W W I  sites. Tanker charges dl however be kept to the minimum in general as discussed in Section 
5.l.a 

Mitigation measures 

Giving priorityto farmers nearest to the WWrP for purchase of TWW and supporting them to cany out 
safe reuse will help,$Jevihte 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 
TWW. I 

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 addrtional 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 skdled and unskilled workers who cany out daily plant operations are potentially exposed to risks 
associated with WWlT operation. Plant operators could fall into open basins (e.g. WW receiving station, 
concrete settling basins, denitnfication reactors, facultative lagoons, dosing basins). Working with W 
and sludge may cany 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 q d t y  does not meet relevant reuse standards andlor 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 includu-~g 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 &cussed 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 capacity. This 
could present traffic accident risks along tanker routes to the general public, especdly if tanker traffic 
concentrates along one road that passes through a residential area. Movement of vehicles w i t h  the site 

. ... .. " 
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and to the site may also generate dust. The public could also gain access to the WWTl? and be at risk 
from the same H&S issues as WWJJ?&R workers, 

Mitigation measures 

Although the impacts on occupational HSLS 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. UnsMed workers will also be instructed to 
follow basic safetypractices for plant operation and water reuse. 

All water bodies inside the treatment plant (e.g. WW receiving station, concrete sealing basins, 
denitrification reactors, facultative lagoons, dosing basins) d be equipped with protective r a i h ~ s  to 
prevent accidents. will be posted at locations that pose specific risk of fallmg or other injury to 
plant operators (e.g., chemical storage facility, pumps, power tmformer). These signs will be designed 
to be clear and visible at m&t. 

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 niaintenance has a 
potential to cause injury. It is preferable that these signs also classifythe type of riskposed 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 accordmg to Jordanian regulations on safe reuse and in accordance with JS893/2002. 
Mitigation measures ctscqssed under Sections 5.l.e, 5.3.b, 5.3.c, 5.3.d and 5.4 should also be adhered to. 

w .. . 
\\ 

Regular medical check ugs for plant operators are recommended to monitor any health impacts that may 
be generated from working in the WWlT or from exposure to reuse effluents and potential parasitic 
&eases (see also Section 5.3.9. A fence around reuse sites can also prevent access of wdd 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 chfferent dxections, 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 &'WIT from 
the south and one from the north respectively, that avoid North S houneh. The access routes need to be 
designated by the MunicipAty and committed to appropriate use by the tanker drivers. Speed restrictions 
must also be clearly agreed to, posted and monitored. All internal routes d be graded and maintained 
includmg roadside drainage ditches. Paving and maintaining external access routes will also be 
encouraged. 

5.3.i Diseases vectors 

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

1. Malaria: Open lagoons could provide a breedmg environment for vector mosquitoes; 

2. Scfistosomr'asis also known as "bilharzias" a disease caused by parasitic worms. Infection causes 
illness in humans includmg rash and fever during early stages of mfection and seizures, paralysis and 
spinal cord mflarnmation during later stages. It occurs when skin comes in contact with 
contaminated fresh water in wh~ch certain types of snads live. The snail intermediate B d k  nwn;zter 
could infest any stagnant water bodies in the WWIT. Water fowls will typically carry the snails long 
ctstances between mter bodies; and 

3. Le;chmam'asis a parasitic disease spread by the bite of sand flies h c h  could start to breed near 
open lagoons. At least 23 sand fly species are potential leichrnania vectors. Because they hide in 
humid soils, they could easily infest the project site, especially mhen water reuse d significantly 
increase soil moisture. Cutaneous l e i c b a s i s  (common) causes s h  soars and visceral 
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leichmaniasis (less common) affects some of the internal organs (e.g., liver, spleen, and bone 
marrowj . 

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 schistosomiasis, 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 is also significant? 

It should be noted that rnalana, schistosomiasis 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 providmg additional breeding grounds for 
vectors and hosts. 

Mitigation measures 

Mitigation measures for monitoring and controlling the above mentioned pamitic diseases are discussed 
in detail under Section 6.l.c. Local workers will be employed to the maximum extent possible and 
medical examinations will mitigate disease risks. 

5.4. Risks to the WWI'P structures, its opention and their mitigation 
b 

Thls section deals'driith various risks that may jeopardm 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 W'IXITP. Several of the potential impacts discussed here will be 
covered in emergency and contingency plans &cussed in Section 6.2. 

5.423. 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 time frame. The probability of experiencing an 
earthquake during the Metime of the M plant is therefore relatively high. Such earthquakes may cause 
partial or total damage to the %'WIT facilities (e.g. buildings, holdmg basins, lagoon walls, pipes, etc.). 

Mitigation measures 

WWJT 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 Bullding Code for Loads and 
Forces (for Reeion 4 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 wztewater to 
basins that are not damaged. Other measures include buildmg dykes around the basins and the provision 
of stand-by controls to enable isolating WW in intact units, redirect flows to intact basins andlor to a 
nearby on-farm irrigation storage reservoir. 

5.4.6. Non-xrsidential septage and/or sudden detenbmtibns in eMuent 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 

Schistosomiasis endemic countries include Pakistan, Egjpt and Sudan 
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or hospitals. The probability that septage from a non-residentla1 source anives at the TP is low in North 
Shouneh due to the relative lack of such customers in relation to residential customers. 

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

Mitigation measures 

Tanker discharge controls d be implemented and enforced, with involvement of the local communities, 
to assure that no banned lnfluents 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 &charged at this WWP, how to separate blood, chemicals, fats and grease from normal, domestic- 
type WW (e.g. at slaughter houses, restaurants, mechanic shops, hospital 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 WWI'P 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 guidehes for suspendmg tanker discharges temporarily until appropriate remedial 
operating action is taken, in extreme emergency situations. 

5.4.c. Volumetnk ffo w imbalance and sub-optr'ml opemting capaciq 
Maintaining the proper yolumetric flow of sewage at the different treatment stages is critical for the 
proper operation o k h e  WlYlT plant. Situations could arise whereby the WWI'P receives suboptimal 
levels of septage, resultbg in inefficiency and excessive evapomion (increased sahity 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 &posal, 
due to inappropriately 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 WWIP, 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 impacts are 
expected to be short in duration and easilyreversible. 

Mitigation measures 

The WWTF' design incorporates multiple units and treatment trains offering operational flexibility as 
explained in Section 2.4.d, therefore, the WWTF' 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 openting manual. If such u-nbalances are expected 
to be longer-term, then regulatory actions must be taken such as restricting tanker licensing, access to the 
WWrP 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 WWP operation. Public awareness campaigns to help regulate pumping (provide more balanced 
&charges) can also help mitigate such risks. 

Routine maintenance and immediate access to spare parts in case of a localized fdure, includmg pumps, 
mill 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 wide the cause of the problem is being remedied. 

5.4.d Flooding and emsion 
Flooding or flash floods may occur at the site due to sudden and intense rainfall; for example, in Baqura, 
160 rnrn of ramfall in 24hn have been recorded. Such floods could develop inside the WWf plant or 
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travel through the WWT plant and may cause soil erosion and/or damage to some of the W'WlT 
structures. This potential impact is also &cussed in Section 5.2.d in relation to the construction phase. 

Mitigation measms 

The proposed site will be adequately designed and engineered to divert sudden surface flows resulting 
from flash floods without causing damage to the plant facilities. Roadside dramage ditches will be 
maintained. Slopes will be stabilLed with plants and any non-structd 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. Totalpo wer failun 

Although rare, total power failure is not &own in Jordan. Over the past 5 pan a few such failures 
took place, sometimes lasting for horn and without apparent cause. 

Mitigation measures 

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

'\\ 

5.4.f: ~estn'cted acciss to the WWT.P 

Because the proposed W 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 considentions. This 
may occur during the construction or the operation of the IVWT'P. 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 in the 
future. The design of t h  facility will be prepared such that it may be built quicldy if needed 
Additionally, it is recommended to designate a liaison officer to coordmate and stay in close contact with 
the d t a r y  command of the area and to develop an appropriate 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. 



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

6. ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN 

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

i monitoring. 

The EMMP Swnmarytable at the end of this section (Table 19) summarizes all of the relevant mitigation 
measures presented in previous sections accordmg to impacts, proposes an allocation of responsibility 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, 
Municipahty 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 &cussed in 6.2 and the construction transport 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. Qe mbst important monitoring parameters include effluent and sludge quality and 
quantity and occupat&al health and safety, as described next. 

h 

6.1.a. EHuent and sludge quality 
Effluent quantity and q d t y  need to be monitored to optimize plant operation. Effluent monitoring 
requirements for this type of WWlT (natwd) are outhed in JS893/2002 and are summarized in Table 
17. 

Routine Tests: 4 samples / month (composite) 

Table 17 
Effluent Quality Monito* 

Physical & Chemical Properties: 3 samples 
/day (grab) 
Intestinal Helminthes Eggs: 2 samples/month 
(composite) 
Escherichia coli: 4 samples/month (grab) 

Evaluation 
period 

Sampling Frequency 

Routine Tests: 1 samples / month 
Physical &Chemical Properties: 1 
samples /month 
Intestinal Helminthes Eggs: 1 
samples/month 
Escherichia coli: 1 sarnples/month 

Operating party 

6 months" 

Monitoring party 

I 

Routine Tests: T-N, NH4, TSS, COD, BOD5, NO3 
Physical & Chemical Propertier: pH, DO, RCL.2, Turbidity, Temperature 
" Winter and Summer (Summer: Start of May- Oct, Winter: Start of Nov - Apr) 

Effluent qualtty monitoring is the responsibility of several agencies dependq on the test parameters 
being monitored. Typically, WAJ would monitor physical parameters includmg BOD, COD TSS and 
saluuty the ministry of health would monitor for E. cdi and intestinal helrmnthes eggs; and the ministry 
of environment would monitor for heavy metals and minerals includmg nitrates. The plant operator 
(municipdtyj should also conduct routine monitoring of basic parameters includmg BOD, TSS and TDS. 
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6.1.6. Gmundmter le vel and qwlity 
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.l.c. Health and SaEety 
.. w*e 

Occupational health and safety during construction and operation is critical 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 w o r k  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 schlstosomiasis. 

Monitoring for schistosorniasis 

The project will train workers on how to identify the snail intermediate host of schistosorniasis to be able 
to implement a simple biannual s d  surveillance program. In case the snail is detected, the workers 
would be required to immediately notify the municipahty who should then repon to MOA. Typically, 
MOA would intervene promptly, assess the extent of infestation, apply control measures and extend 
future monitoring and control p r o g m  to include the project site, at no expense to the affected 
community. Detecting jht one snail warrants imrnedate intervention as it would signal a much more 
extensive infestation$wveillance detects only one percent of actual specimens). Furthermore, sn& are 
hermaphrodites and therzfore will quickly reproduce. 

Monitoring for malaria 

Vectors wd be monitored by conducting initial mosquito land count (MLC) prior to plant construction 
and bimonthly thereafter. MLC is a simple diagnostic tool to monitor mosquito populations and 
determine critical periods for control measures. MLC 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 hke NJV is 10 mosquitoes per minute. Beyond that, the municipahyneeds to 
consider fumigation to reduce populations. MLC can also be used to monitor nuisance-causing species 
such as Culsc pcplenr. 

Monitoring for leichmania 

It is difficult to monitor leichrnania 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 prehinary emergency response checklist. Specific plans and procedures 
must be funher developed as pan of the WWI'P operating manual and refined and revisited regularly by 
the WWI'P operator in consultation with the relevant authorities (e.g. MoH, Military, WAJ, civil defense, 
police, etc.). These plans wdl include simple, clear instructions and procedures, contact telephone 
numbers and be placed in easily accessible and clearly visible locations around the %'WIT as appropriate. 
All wWTP ~ersomel and reuse workers will be trained in the implementation of each plan. 
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Table 18 
Preliminary emergency response procedures 

Spill accident 
Snake/scorpion/spider 

Activate spill prevention plan includq containment and clean-up 
Retrieve first-aid kit and administer the treatment; call for help 

bite 
Leic hmanias is, 
Schistosomiasis or hialaria 
re~orted 

In case 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. 
Contact WAT 

Request a medial exam for all the worken 
Contact relevant authorities 

- -~~ 

Volumetric flow i.nh.lance 
and s u b - o ~ t a  operaring 
capacity 

Bar site access to tanker trucks; monitor all installation and mater 
bodies; conduct a complete site inspection when the flood subsides. 

Implement alternate operating procedures. 
If are expected to be longer-term, rake approphte regulatory actions 
must be taken such as restricting tanker licensing, access to the 
WWTF' and or fee adjustments. 

+ Site access restnct~on 
Direct to holding pond. 
Direct tanker trucks to off-site septage storage facility 
Contact rnhtary command in North Shouneh 
Stop all mechanical equipment; inspect all installations immediately 
after earthquake and report s t r u d  fdure, if a n y  anticipate 
follow-up tremors 
identify intact basin(s) within the VVTP where raw sewage or 
treated effluent may be diverted 

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

6.3. Construction transport / waste disposal plans 

Sudden deterioration of 
effluent quality 

Total power failure 

The construction transport and waste dlsposal plans are very important to ensure timely completion of 
construction activities, ml.limize public health and safety risks as well as to ensure various other 
environmental mitigation measures are easily included during the construction process. 

Prepare a damage control report. 
Inten~if~samplmg and analysis protocol; recirculate treated effluent;' 
suspend mter reuse activity3 deterioration is severe until effluent 
quality is restored 
Activate back-UD svstem: investigate source of ~ower  failure 

The construction transport plan will be specified in the bid documents. These plans will then need to be 
reviewed and possibly molfied by relevant local authorities including representatives from the Mow 
municipality, JV& 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 takmg into account 
the following considerations at a minimum: 

Public health and safer)r 

Road qualtty before and after construction; 
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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 overleaf details specific mitigation measures for each 
impact, proposes assigned responsibilities for implementation and monitoring as well timing required for 
implementation. The project team will incorporate these various mitigation measures and responsibilities 
into one or more of the following bin% project documents: 

The detailed design; 

The construction contract bid documents; 

The W W P  operating procedures; and/or 

The various cooperative institutional agreements being M t e d  as part of the work under Task 4 of 
this project; 

The various key stkholders 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 res ponsibllqies and details entailed the rein. 

-. 
\\ 
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I I. 1 Positive Impacts 

Table 19 
EMMP Summary Table 

Improved public 
health, sanitation 
and pollution 
prevention of the 
wider area 

By when / frequency 

Employment 
opportunities 

I 

Responsibility Potential impact 

Completed 
Incorporated, to be further develop during Task 4 
Annuallv 

I 
- 

\ I 
- - 

I I During construction (awareness) 

Mitigation Measures 

Project team and municipality 
Project team 
IV[rWTP&R o~eratorfs'l 

Reduced tanker 
transport charges 

Select WWTP site closest to the largest septage generating residential area 

Maximizing revenues from on-site reuse to help keep tanker fees as low as possible. 

Enforcement and aware- raising of appropriate cesspit pumping 

Prevention of illegal tanker discharges 
See also mitigations under 1. 
Provide a septic tanker cleaning station on site 
Give preference for labor intensive WWTP technology and reuse activities 
Give preference for local workers during construction and operation 

Demonstration of I Provide safe reuse training for farmers ( Project team, MoA, NCA$m, Municipdty and/or ( Prior to sale to TWW 

Change in land 
values 

water reuse and 
improved public 
perception 

Municipality, MoH and/or other local civil society 

Municipality, local civil society, residents, police, etc. 

Project team and WWTP operator 
Project team and WWlT&R operator 
Construction contractor 

Continuously during operations (awareness & 
, enforcement) 

Continuously during operations 

Detailed design 

Incorporated, to be further develop during bid 
document preparation and in institutional agreements 

Ensure planting visually appealing landscape vegetation, ornamentals in and around the 
WWlT 
Encourage sale of TWW to nearby farmers 

Broader awareness campaign in relation to reuse 

Effective monitoring and enforcement of Jordanian reuse standards and safe reuse practices 

Potential adverse impacts during Construction 

Project team and wWTP&R operator 

I .f. 

Air quality and 
noise pollution 

During detailed design and institutional agreements 
Followed up annually by W W P  operator 

other local civil society "\" 

MoE, MoH, WKTP operatorTand WAJ 

Disposal of 
construction 
wastes and 
handling of 
hazardous 
materials (and 
impact of 
construction 
transport on road 
qudty) 

Continuously during operations 

Continuously during operations 

Prospect for 
sewage system in 
the future 

Select WWTP site that is downstream and not too far Erom larger, higher density residential 
areas 

1 Store non-hazardous construction wastes separately from excavated materials I I I 

As and when needed during construction 
Avoid excavation during lugh-wind conditions 
Maintainlenhance low-lying vegetation inside project site and along dirt roads to trap dust 
Spraying water on internal ditt tracks and any loose piles 
Minimize excavations and maximize on-site fill 
Develop a transportation and disposal plan 
Ensure all trucks are covered 

Loud construction activities and off-site transportation should not be allowed to start in the 
very early morning nor to persist into the late night. 
Avoid cross-contamination o non-hazardous wastes with hazardous wastes 

Project team and municipality 

Construction contractor 

I Use approved dump-sites for each type of waste 1 I 1 

Completed 

Project team during detailed design 

Project team, construction contractor and 
municipality 

Construction contractor, monitored by the Military 
and Municipality 

Dispose non-hazardous construction waste safely and in a designated and approved area 
Ensure proper storage of hazardous materials 
Materials and equipment should be provided to clean up and properly dispose of any spills of 
hazardous materials 

Vehicle maintenance areas should have impervious floors and materials for spill cleanup 
Transport hazardous materials in small quantities 

- - 

Provide appropriate on-site sanitary facilities 
Construction transport plans (e.g. for excavated materials) should take into account access 
routes and road quahty. 

During detailed design 

Prior to construction (included as part of the bid 
documents) . Daily, dvdng construction 

. Construction 
Waste specific dump-sites to be approved by the 
Municipality and ministry of environment 

During construction, monitored on a monthly basis 
by the municipality and ministry of environment 



Potential impact Mitigation Measures Responsibility By when / frequency 

Inspect access routs prior to construction, improve as needed Municipality in consultation with the construction 
contractor (based on the transport plan) 

Prior to and after construction as needed 
Rehabilitate the damaged road sections after construction. 
Off-site transport / disposal plans developed should carefully consider public safety / traffic a Construction contractor, approved by the local 
accident risks traffic department, ministry of health and 

Any heavily used transport routes should be fitted with appropriate "construction activity" municipality - the municipality should share the Prior to construction - specified in the bid documents 
warning signs plans/relevant H&S information with relevant by the project team 
Inform nearby farmers, military personnel and residents of potential risks to them and members of the public and advise them to be 
inform them about the construction/transportation schedules careful 

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 & safety Use of dear and visible warning signs inside the construction site and protective railings Contractor, in cooperation with / under the 
2.c. where needed monitoring of the MoH During construction risks 

a Avoid working during peak heat hours in summer; enforce applicable regulation on 
temperature related working-hours 

Provide sufficient, clean water for drinking purposes 
a Provide on-site capability to treat affected individuals (Grst-aid, anti-venom, medtcal kits) 

Work with the rnilttary to ascertain the absence of mines on site and the surrounding area Construction contractor in cooperation with the 
relevant local d t a r y  command Prior to construction prior to excavation works 

Provide on-site capability to treat affected individuals (first-aid, anti-venom, medical kits) 
a Investigate nearest hospital/clinic for treatment of snake and scorpion bites Construction contractor in <ooperation with the 

MoH . Prior to construction 
Inspect worker health prior to commencement of work 
Provide H&S awareness and contingency plans for workers 

Change in local Adhere strictly to the requirements stipulated in National Building Code for Loads and 
hydrology, soil Forces (for Region A) in WWTP design and construction 

2.d. erosion, s t r u c d  a Ensure proper soil erosion and flood control measures are taken and/or temporary draainage Project design team and construction contractor 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 ateas for future reuse on-site 

a Carry out a rapid sutvey of the site and determine the risk of encountering any potentially 
Archeological undiscovered sites and determine any follow-up (e.g. training of workers, random spot- 

2.e. DoA in cooperation with the project team and 
disturbance checks during excavations) At least 3 months prior to construction construction contractor 

Investigate the cemetery indicated on DLS property maps 
Ecological 

2'L 
disturbance Prohibit construction workers from trapping birds Construction contractor During construction 

3. Potential adverse impacts during WWT&R operation 

Soil and water 
resource 

3.a. contamination in See 3.b, 3.c, 3.4 3.e and 4 

general 
Incorporate various built-in design mitigations Project team During detailed design 

Contamination Install groundwater monitoring wells Project team and contractor, in cooperation with As early as possible (for wells) 
from accidental Install seepage/leakage detection piezometers LVAJ Piezometers after construction/prior to operation 

3.b. 
spills, overflows Collect adequate groundwater quality baseline data WAJ & MoE in cooperation with Project Team As early as possible 
and seepages Carry out regular inspections and routine tests 

WWrP operator 
Regularly during operations, frequency TBD during 

See also 4.b, 4.c, 4.d and 4.e development of O&h.l manual by project team 



I Potential impact I Mitigation Measures I Responsibility I By when / frequency I 
Begin the water reuse activity only after the WWTP has been deemed to perform 
satisfactorily and preliminary test results show compliance with JS89312002. 

Design and put in place appropriate irrigation (and Nitrogen management) management 
systems and scheduling along with soil and TWW quality monitoring. 

Adjust irrigation scheduling, management as needed based on soil and TWrW monitoring 
results and with changes in cropping patterns 

Monitoring soil salinity levels to determine leaching requirements. 
See also 4.b, 4.c, 4.d and 4.e 
Treat sludge to Grst or second level in accordance with JS 1145/1996: 

(1) 1st level: dry wet sludge on sludge drymg beds followed by storage in piles 
(2) 2nd level: treat sludge by composting (temperature of at least 55OC for 15 days) 

Carry out sampling and analysis in accordance with 1145/1996 
Plan and obtain approval for reuse 
In case of sludge disposal, identifj nearest suitable disposal site/landfi 

Project team 

WWTP operator, reuse contractor(s) in cooperation 
with MoA/NCARTT 

Project team and WWTP operator, monitoring by 
relevant authorities 

During detailed design 
Revisited and rehned if needed after initial operation 

Annually 

Develop treatment / reuse/disposal plan during initial 
year of operation 
Continuously as required thereafter 

See also 4.b 
Incorporate various built-in design mitigations 
Plant windbreaks around site perimeter (about 2km) to minimize wind/odors 
Install covers on anaerobic basins and denitification reactors (as part of plant design) 
Ensure sound plant operation o v d  
Provide protective masks for worker in the event of sudden odor surges 
Give priority to fatmers nearest to the WWTP for purchase of TWW and supporting them 
to carry out safe reuse 

See also 1.d. and 1.e. 

Inveswte the need for cross subsidies and means of implementing them 

Tanker charges should be openly discussed and revisited on a regular basis to ensure fair 
tanker charging systems 
Follow safe practices and standard operating procedures, including basic providing and 
requiring protective clothing 

Provide basic safety training to all workers and managets 
Fence off the entire site, provide protective railings and appropriate signs were needed 

Use anti-coagulants to control black rats and house mice 
Provide on-site capability to treat affected individuals (first-aid, anti-venom, medical kits) 

Properly implement the water reuse activity according to Jordanian regulations on safe reuse 
and in accordance with JS893/2002 

Provide regular medical check ups for all employees 

I Investigate nearest hospital/clinic for treatment of snake and scorpion bites I I 1 

Project team 

WWT'P operator, monitored by WAJ 

\\\ 

Project team and WWTP&R operator 

Project team and relevant stakeholders, including 
tanker drivers 

WWrP operator, Municip&ty/dage councils and 
tanker drivers 

Project team and WWTP operator 

During detailed design, ensure implementation after 
construction 

During operation 

During institutional qeements 
Followed up annually by WWTP operator 

During Task 

Annudy 

through any single residential area 
Grade all internal roads and provide drainage ditches. Paving and maintaining external 
access routes will also be encouraged 

See also l.e, 3.b, 3.c, 3.d and 4. 
Ensure advance warning of all workus of upcoming maintenance works and ensure proper 
maintenance signage is put up 
Provide tanker access from different directions, minimizing the need for all tankers to pass 

1 Routes need to be designated and committed to appropriate use by the tanker drivers. I I I 

Project team, municipality, tanker drivers and traffic 
police 

( Impose Speed restrictions 

Prior to maintenance activities 

Prior to completion of construction 
Monitoring throughout operations 



Disease vectors 

Mitigation Measures 
I 

Hire local workers to the extent possible and inspect worker health prior to plant operation 
Apply biological insecticide (e.g., BT Ban'Ihs thuringiensis) to control mosquitoes 
Apply molluscides to control snail intermediates (carriers of schistosomiasis) in ponds and 
lagoons 

Responsibility 

) Coordinate with the MoH I 

By when / ftequency 

LYrWTP operator in cooperation with MoH and the 
Malaria and Schistosomiasis Dept at Ministry of 
Health 

Risks to the WWTP structures and its operation 

Prior to W W P  operation 
Frequencies to be determined by relevant authorities 
for disease control 

Non-residential 
septage and/or 
sudden 
deteriorations in 
effluent quality 

Volumetric flow 
imbalance and 
sub-op tirnal 
operating capacity 

Flooding and soil 
erosion 

Total power 
4.e. )failure 

Resmcted access 
to the W%TP 

Adhere strictly to the requirements stipulated in National Building Code for Loads and 
Forces (for Region A) 
Incorporate various built-in deslgn miagations 
Provision of stand-by controls to enable isolating WW in intact units, redirect flows and/or 
to a standby nearby on-farm irrigation storage reservoir 

Project team and construction contractor 

Project team 

Develop emergency response procedures 
Implement emergency response and contingency plans 
Incorporate various built-in design mitigations 
Develop emergency response procedures 

D w h g  detailed design and construction (supervision 
and testing) 

WWTP operator 

Project team 

Raise community awareness and involve them in tanker monitoring and enforcement. 
Implement targeted awareness raising for non-residential septage generators 

WWlT operator and/or other local civil society 

Implement emergency response and contingency plans 
Incorporate various built-in design mitigations 
Develop emergency response procedures 
Public awareness raising to help regulate pumping (provide more balanced discharges) 

Develop tanker regulations 

Develop emergency response procedures 

WWTP operator , 
\ '* 

Project team 
T 

WWTP operator and/or other local civil society 
Project team/WWIT operator and relevant 
stakeholders 

Carry out routine maintenance and ensure immediate access to spare parts 

Implement emergency response and contingency plans 
Incorporate various built-in design miagations including stabilizing slopes with plants and 
any compaction of any non-structural fill 

Carry out routine inspection and ensure roadside drainage ditches are maintained 
Implement emergency response and contingency plans 

WWTP operator, monitored by WAJ 

WWlT operator 

Project team 

WWTP operator 

During detailed design 
Revisited and relined if needed after initial operation 

Invesagate emergency power needs and incorporate into design as needed 
Develop emergency response procedures 
Design provisions for a dedicated off-site receiving facility to be built in the future if needed 
Prepare designs for the off-site receiving facility and conveyor 
Implement emergency response and contingency plans 

During detailed design 
Revisited and retined if needed after initial o~eration 

Project team 

Project team 
WWTP operator and WAJ 
WWTP operator in cooperation with Military 

During construction (awareness) 
Continuously during operations (awareness & 
enforcement) 

During detaileddesip 
Revisited and refined if needed after initial operation 
Continuously during operations 
During Task 4, revisited annually by WWP operator 
and relevant stakeholders 

Regularly during operations, frequencies TBD during - 
development of 0- manual by project team 

During detailed design 
Revisited and relined if needed after initial operation 

Inspections after every summer 

During detailed design 
Revisited and refined if needed after initial operation 
During detailed design 

After construction 
After construction 
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7. CONCLUSIONS 

The WWT&R project will genemte 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 maxi& 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 opemtions. 

7.1. Positive impacts 

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

Reduce the costs bome by households to empty cesspits by providmg a nearby, long-term 
WWTP solution that will receive and treat septage in an environmntdyfriendlymanner; and 
Improve public health and sanitation and protect soil and water resources in the region 
by minimizing c m n t  cesspit overflows and curbing current tanker disposal practices - 
this is expected to help reduce the burden of some &eases 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 wdl also: '3 

Generate i ' o ~  employment opportunities; 

Strengthen local institutions and forge community esteem and public/private partnerships; and 

Accommodate future sewered influents (via sewer system) at minimal addnional 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 d 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 

Z2.a. DmLLnng consttuctrbn 

Unless mitigated, the potentially significant adverse impacts during construction include: 

Noise and air quality deteriontion from earthworks and transportation; 

Impacts from the disposal of excavated materials and construction waste; and 

Health and safety hazards. 

With the mitigation measures proposed all residual adverse impacts during construction will be 
insignificant. These measures include strict coordination nith the rmlrrq carefully designing and 
planning earth works and a construction transport management plan; implementing various measures to 
minirmze dust generation and noise; ensuring appropriate separation, hanchg and disposal of wastes; 

IRG/EO=)DIT, November 2005 - Page 68 



health screening of labor for dectious diseases as well as requiring various other health and safety 
measures to be implemented. The site borders a restricted area with landrmnes 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. 

Unless mitigated, the potentially significant adverse impacts during operation include: 

Odor emissions; 

Pollution of soil and water resourres from sludge disposal and reuse of TWW as well as 
potential contamination from accidental spills, overflows and seepages; 

An increase in parasitic diseases; and 

Health and safety hazards. 

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

%th 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 FWTP 
design; conservative design with high operational flexibility to ensure being able to continuously meet 
effluent and sludge standards (includmg several hydradc safeguards as appropriate); contingency p lam; 
&ease vector and pest control management in coordination with the MoH, as we1 as requiring various 
other standard heahh.,and safety procedures. Planned groundwater monitoring and early warning system 
d help protect the water resources in the immediate area. These system and other mitigation measures 
(&cussed below), inclu&ng emergency and contingency plans d 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. 

Z t c .  &>ks t~ the WWTP stluctmes andia appmpnhk opelation 
In combination with the impacts and mitigation measures discussed above, several risks to the safe and 
appropriate operation of the WMITP were also considered: 

The project area is w i t h  one of the most active earthquake zones in Jordan and d 
therefore be designed and built with strict adherence to the relevant Jordanian building codes 
(Zone A). 
The military may temporarily restrict access to the site for security reasons. Therefore, the 
project will include provision for bddmg a dedicated off-site receiving facility if needed in the 
future. 
Several other risks that may htnder 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  ill include emergency 
response procedures and specific contingency plans in relation to the above potential risks to assure 
environmental protection. 
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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 ensum all impacts am managed 
to ens= minimal potential adverse impacts and maximum enhancement of positive impacts. 
The EMMP will need to be mvisited on a mgular basis to ensum it mmains up to date, a d d ~ s s e s  
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 mom of the following binding pmject documents: 

The detailed design; 

The construction contract bid documents; 

The WWI'P operating pmcedums; and/or 

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

The EMMP's construction transport plan wdl be specified in the bid documents. l h s  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 d be developed as part of the W\XITP operating 
manual and refined and revisited regularly by the WWIlP operator covering issues such as accidental 
s p 8 ,  ~nake/sco@~q/s~ider bites, potential parasitic illnesses, earthquakes and other risks to WWrP 
operations discussed previously. I 

Several specific monitoring requirements are also spelled out and d be referred to in the cooperative 
agreements. These cover effluent and sludge quality monitoring, groundwater monitoring and &ease 
monitoring and prevention. The construction bid documents and supervision of construction activities 
d also contain health and safety requirements and inspection details. 
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Figure U 
Preliminary M P  layout 
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Figure 14 
Preliminary process flow diagnm 

- WURE MM PROCESS n o w  ----- B I P 6 S  now 

INTO CHANNR 

M U M  EUR F'.ACK WITH 
DWUHACE PUTE 
CLEAR SPACING - 25 mm 

UNDERDWNS 
1 0 0  mm O W C  



1 4Z~iC-ij~iGsX-Trial Version 1 Figure 15 
105- Preliminary hydnulic profile i 

96 
95.00 9\00 

95 

94 

93 - 
Anaerobic Anaerobic Anaerobic Denitification 
Lagoon Lagoon Lagoon Lagoon 

92 

J GL>I m 

Filters y 93.50 -- 4 
From Recirculol:np r! C 
Pvrnpinq Stotaon i 

I 

Holding Tank 1 92 

Reed Bed 



Appendix B 

Water Reuse and Sludge 
Standards 



i 
*. . 0, 

p 

*- * 

E: 
ii 

b. .: g 

I;; 
4 

C\ 
e: 

22 t 

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 Metrologv from 
members represent& main parties concerned with the Abject. All concerned parties have the right toVApress 
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 (1 1) 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 
dischar~ed from wastewater treatment plants should meet in order to be discharged or used in the various fields 
mentioied in this standard. 

- 

2. Standard References " 
The following stand&A references become conditions of this standard when referenced. When a documented 
reference is dated, the amendments 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 MHA. 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 s)stem, 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 ray5 or the ozone or any other 
disinfectant approved by the official parties. 



3-7 Industrial 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 p a r  and includes: 

3- 8- 1 Forages 
Crops planted in order to utilize its vital aggregate (stems and roots) such as beseem, 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. 

... 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), coriander, purslane, 
strawberry, watermelon and cantaloupe. 

4. General Reauirements: 
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 o r  wadis or water bodies when its quality 
complies with the propenies 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 o r  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/l. 

5-1-4 Natural treatment plants are permitted to exceed the specified values for E 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 

Group A 
Biological Oxygen Demand 
Chemical Oxygen Demand 
Dissolved h e n  
Total suspended solids 
pH 3 

7:  

N~trate \ \ 

Total Nitrogen 1 

E s h h  Gii 

Intestinal Helminthes Eggs 

Table 1. Continued 

Abbreviation 

TSS 
pH 
NO1 

Fat and grease 

..... .. . . .,,........... ..,. ,..,...,........... .. ..,........ .... . ................. ..,,............ . . ,. ........... . ,...... . , . ............... ..... . . . ..... 
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T-N 
E. di 

Intestinal 
Helminthes 
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Unit 

mg/ I 
mg/l 
m d 1  

Eggs 
FOG 

Allowable 
Limit 

BOD5 
COD 
DO 

60:e,e 

6-9 
45 - 

mg/ 1 
Most probable number or colony forming 
unit/ 100 rnl 

70 
1000 

<or =I 

mg/l 

%/I 
mg/ 1 
me/ 1 

8.0 

60') 
1501':k 
>I 



5-2-2 Reclaimed water reuse for Imgation 

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.watet 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 wa)s 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 imgating golf courses and in that case inigation 
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 irrigating 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 



Table 4 - Guidelines for Reuse in Irrigation 

6- 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 cany out the required laboratory tests and document results in 
official logbook and present them whenever requested by the govemmental 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 Al'HA 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 BOD5 is calculated 
after filtration step. 

6-6 In evaluating the quality of reclaimed water geometric mean is used for calculation of Themotolerant 
coliforrns or Esollenollta cdi 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 Themotolerant coliforms can replace those of the E s d w w h  cdi when the Es- cdi 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 

b 

'i\ . . 
Treatment I Sampling Frequqncy I Evaluation 

9- References 
Standard Methods for the Examination of Water and Wastewater, A r m 1 9 9 8  
Jordanian Standard No. (202/1991) 
Irrigation with Reclaimed Municipal Wastewater, A guidance Manual, Stuart Pettygrove et d., 1984. 
Health Guidelines for the USE of Wastewater in Agriculture and Aquaculture, WHO, 1989. 
Standards, Regulations &Legislation for Water Reuse in Jordan, USAID/ARD, 2001 
Translated by RsabelldWRE office (Sept 15,2002) based on the previous translation of the older 
version by Najla A1 Ali. 
U:\rsabella\standards\Translated 893-2002 standard-final 

Plants 

Type 
Mechanical 

Natural 
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Routine Tests: T-N, W, TSS, COD, BODS, No3 
Physical & Chemical Propexties: pH, DO, RCL*, Turbidity, Temperatur 

'c According to seasons (Dec - Feb) , (Mar - May), Oun - Aug), (Sep - Nov) 
** Winter and Summer (Summer: Start of May- Oct, Winter: Start of Nov - Apr) 

Period 

3 rnonth~'~ 

6 
months** 

Operating Party 
*Routine Tests: 8 samples / month (composite) 
*Physical &Chemical Properties: 3 samples /day 

(grab) 
*Intestinal Helminthes Eggs: 4 samples/m~nth 

(composite) 
*Escherichia coli: 8 samples/month (grab) 

*Routine Tests: 4 samples / month (composite) 
*Physical &Chemical Properties: 3 samples /day 

knb)  
*Intestid Helminthes Eggs: 2 samples/month 

(composite) 
*Escherichla coli: 4 samples/month (grab) 

Monitoring Party 
*Routine Tests: 2 samples/month 
*Physical &Chemical Properties: 2 samples /month 
*Intestinal Helminthes Eggs: 2 samples /month 
*Escherichia coli: 2 /month 

*Routine Tests: 1 samples / month 
*Physical &Chemical Properties: 1 samples /month 
*Intestinal Helminthes Eggs: 1 samples/month 
eEscheAch coli: 1 samples/month 



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 characterizedby 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. 

--\\ 
3.2- 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 
authoriries has been obtained. 

4- Standard Conditions 

The following srandard conditions must be available in the treated sludge, when it is used for 
agricultural purposes. 
The maximum limir for the sludge properries must be as shown in schedule No. (1). 

. . . . . ... . .. ..., , , . . , . . . . , , . , , . , . , .. . . . . . . ... .. ,. ....... ....... . . . . . . . .- .. .. . . . . . . .. . . .. . . . . .. . . , . . . . . . . . . . .- . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
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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 Average of addition to the elements 
sludge addition = level (kglHectarel365 day) 

Element concentration in the sludge 
(Metric ton1 sample (mglkg-dry)X0.00 1 

Hectare1365 day) 

The bio-contaminants, when using the sludge treated for agricultural purposes, must be as shown in 
schedule No. (2). 
The geometrical average must be taken for seven different samples of the treated sludge before using 
it or disposing thereof immediately. 

* One hectare = 10 dunums 

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

Schedule No. (2) - The limits of Bio Contaminants of the sludge when used for Agricultural Purposes 

Particularity 

I Bio-contaminants ] Limits of Contaminants in I Limits of contaminants in sludge I 

Concentration of 
Elements in The 

Sludge (MglKg-dry) 

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

Colon fecal bacteria (the 

Addition rate to the 
elements level 

KgIHectare *I 365 
days) 

* Dry: The totally dry solid substances 

Maximum Limits of 
the Elements 

Accumulation in 
soil (KglHectare) 

sludge treated to the first level 
2 X lo6 bacilli per gram 

(The most probable number) 
Worm live ova 
Intestinal viruses 

5- References 
USEPA, Code of federal regulation, criteria for classification: of solid waste disposal practices (1992). 

treated to the second level 
1 X lo3 Bacilli per gram 

USEPA, "Standards for the use or disposal of sewage sludge 1992" 

Unlimited 

The European community "council directive on the protection of the environment, and in particular the 

< lovum per 4 dry grams* 

soil, when sludge is used in agriculture, 1989" 

Unlimited < 1 (one) per 4 day grams* 

F A 0  paper No. 47 Wastewater treatment and use in agriculture 1992. 



Appendir ( I )  Sludge Treafment 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 dehvdration: 
The liquid sludge shall be allowed to infiltrate and I 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 wil1,reachmore than 55°C for a period of not less than four hours during that period. 

\\ 

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 I 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. 



4- Thermal Aria1 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 i 
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. 

5 

'u 
Reference: 
USEPA, code of federal r"egulation, criteria for classification of solid waste disposal peacetimes (1992). 
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Monthly Wind Data 



The Srnd Communities Proiect USAID/Tordan and Water Authority of Tordan 

Table 20 
Population and house hold data by community 

I ~ u n i c i ~ a ~ i t v  ~ommunitv I Number of ~ouseholds l~o~ulat ion  

KAFR RAKIB 69 1 4,220 - 
BAYT IDIS 818 4,815 

JIFFIN 
KAFR KIFYA 
AS SAMAT 

2,361 . 13,789 
TIBNA 

475 
108 
259 

ABUALQUN 
ZIMAL 

3,134 
602 

1.584 

79 
490 

511 
2.999 

1,313 
8.179 

. . 

Taybeh 
'\\ 

MAKHRABA 

AL FIDDIYYIN 
AS SAKHINA 
MURSHID 

Sharhabeel 

214 

ABU-Ziad (Kura Town) 
TABAQIT FAHL 
SAYL, AL HIMMA 

4,828 
404 
3 12 

1 1,594 
14.353 

PAYR AS SINA 
ZIBDA AL WASATI YYA 
JBSAR ABU ALI 
AT TAYYIBA 
N Shouneh 

113 
64 
45 

SAMA 

788 
66 
5 1 

1,893 
2,599 

700 
398 
245 

15 
138 
56 

ALMASHARI 

I . 
Source: October 2004 Census, Department of Statistics 

1.336 

49 
847 
323 

3,0361 18,228 
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n(\ 

ASH SHAYKH HUSAYN 

978 
154 
129 

W ~ A L ~ Y A B I S  
AL MARAZZ A 
AL OERN 

12531 7.105 

5,407 
975 
7501 



The Small Communities Project US AID/ Jordan and Water Authority of Jordan 

Table 21 
P ~ v a i l i n g  Monthly Wind Direction (Degree) 

Source: Jordan Chatological Handbook, 2000, The Hashemite kingdom of Jordan, Meteorological 
Department, Climate Division 

Table 22 
Mean Monthly W h d  Speed "Knot" 

,....... . , .. . .............. . . . . ,,, ,, ., .... .... . ....... .... ... ..... .... . . .. 
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0 = North, 90 = East, 180 = South, 270 = West 

Aug 
261 

Jun 
268 

" W i d  direction data not avadable a Wadi El-Rayyan 

Dec 
2.9 

1.3 

Jul 
266 

Apr 
251 

Station 
Baqoura 

Sep 
1.2 

1.1 

Sep 
254 

Feb 
150 

May 
257 

Jan 
117 

Yearly 
2.1 

1.4 

Jun 
1.7 

2.0 

Oct 
209 

Nov 
098 

Mar 
134 

Oct 
1.3 

0.9 

Period 
1978 
2000 
1984 
2000 

Feb 
2.5 

1.4 

Station 
Baqoura 

Wadi El- 

Nov 
2.6 

0.8 

Jul 
1.6 

1.9 

May 
1.8 

1.9 

Mar 
2.2 

1.3 

Jan 
3.3 

1.2 

Dec 
103 

Aug 
1.7 

1.5 

Apr 
1.9 

1.6 

Yearly 
185" 
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The Small Communities Project USAID/Jordan and Water Authority of Jordan 

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 : 3 6 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.SW 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 O~)SHERD/FLINT SCATTER 
IRON IIC Ol)SHERD/FLINT SCATTER ? 
PERSIAN (IRON 111) o~)SHERD/FLINT SCATTER ? 
EARLY HELLENISTIC OI)SHERD/FLINT SCATTER 
UNSPECIFIED NABATAEAN OI)SHERD/FLINT SCATTER ? 
EARLY ROMAN 01) SHERD/FLINT SCATTER 
UNSPECIFIED BYZANTINE o~)SHERD/FLINT SCATTER 
UNSPECIFIED AYYUBID/MAMLUK O~)SHERD/FLINT SCATTER 
UNSPECIFIED PERIOD FLINTS OI)SHERD/FLINT SCATTER 
UNSPECIFIED PERIOD POTTERY 01) SHERD/FLINT SCATTER 
21. Topographic location: 0 3 ) VALLEY BOTTOM 
22. Site condition: 0O)NO INFORMATION 
23. Disturbances: 0O)NO INFORMATION 

Other Disturbances 
24. Inventory ratinq: 
Dam: Qyqrr?: 
Cu125. Type & level of threat of destruction by: Cultivation: Other: Cultivation: 

Erosion I 

Construction: 
Road work: 
Development: 
26. Archaeology of Jordan References: 
DE CONTENSON H. 1964 34 SITE8 
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: 3 6 4. UTM east: 742000 5. UTMnorth: 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 .SW 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: 0O)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: 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: 3 6 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.SW 13. Other map no.: 
14. Air photo series: 15. Airphotono.: 
16. Satellite photo no.: 
17. Site size: 18. Max elevation: 
19. Type of Site and 20. Period and Type of Use 
UNSPECIFIED PERIOD STRUCTURE ~~)OTHER/UNSPECIFIED STRUCTURE OR WALL 
21. Topographic location: 0) UNKNOWN LOCATION 
22. Site condition: 0O)NO INFORMATION 
23. Disturbances: 0O)NO INFORMATION 

Other ~isttypar?ces 
24. Inventory rating: 
Dam: Quar rp : 

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 
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: 3 6 4. UTM east: 743370 5. UTM north: 3609770 
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.SW 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 O~)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: 0O)NO INFORMATION 
23. Disturbances: 0O)NO INFORMATION 

Other Disturbances 
24. Inventory rating: 
Dam: Quarry: 



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: 2 1 
31. Notes: 

Full JADIS Report 
1. Site no. : 2022-021 
2. English Name: ABU QAMEL 
3 . UTM zone : 3 6 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.SW 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 o 1 ) SHERD/?LINT SCATTER 
PERSIAN (IRON 1% \) 02) SHERD/FLINT SCATTER (UNCERTAIN PRESENCE) 
UNSPECIFIED HELL f NIsTIc O~)SHERD/FLINT SCATTER 
EARLY ROMAN * O~)SHERD/FLINT SCATTER 
EARLY BYZANTINE O~)SHERD/FLINT SCATTER 
LATE BYZANTINE O~)SHERD/FLINT SCATTER (UNCERTAIN PRESENCE) 
UNSPECIFIED AYYUBID/MAMLUK O~)SHERD/FLINT SCATTER 
UNSPECIFIED PERIOD POTTERY 01) SHERD/FLINT SCATTER 
21. Topographic location: 0) UNKNOWN LOCATION 
22. Site condition: 0O)NO INFORMATION 
23. Disturbances: 0O)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 : 3 6 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 .SW 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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The Small Communities Proiect 

19. Type of Site and 20. Period and Type of Use 
UNSPECIFIED AYWBID/MAMLUK O~)SHERD/FLINT SCATTER 
UNSPECIFIED ISLAMIC 43) MILL 
21. Topographic location: 0 ) UNKNOWN LOCATION 
22. Site condition: 0O)NO INFORMATION 
23. Disturbances: 12)PLOWING 

Other Disturbances 
24. Inventory rating: 

USAID/Jordan and Water Authority of Jordan 
............................................................................................................................................................ 

Dam: Quarry: 
25. Type & level of threat of destruction by: 

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: 
31. Notes: 

Cultivation: Other: 

Full JADIS Report 
1. Site no. : 2022-034 
2. English Name: SUWWAN - (2) 
3. UTM zone: 3 6 4. UTM east: 742600 5. UTM north: 3609900 
6. UTM calculated 7. UTM sited 

5 8. PG calculate 4\ 9. PG sited 
10. Palestine grld east: 205,100 11. Palestine grid north: 222,700 
12. K737: 3195.3.SW 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 O~)SHERD/FLINT SCATTER (UNCERTAIN PRESENCE) 
IRON IIC O~)SHERD/FLINT SCATTER (UNCERTAIN PRESENCE) 
PERSIAN (IRON 111) 02) SHERD/FLINT SCATTER (UNCERTAIN PRESENCE) 
UNSPECIFIED BYZANTINE 01) SHERD/FLINT SCATTER 
UNSPECIFIED AYYUBID/MAMLUK 03) SHERD/FLINT SCATTER (MAIN PRESENCE) 
MODERN (1915-1950) Ol)SHERD/FLINT SCATTER 
21. Topographic location: 0 ) UNKNOWN LOCATION 
22. Site condition: 0O)NO INFORMATION 
23. Disturbances: 0O)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: 

........................................................................................... ................................. 
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List of Observed and 
Known Species 



The Small Communities Proiect USAID/Tordan and Water Authoritvof Jordan 

Table 23 
Plant Species Recorded/Obsemd in Study Area 

O/oErznrhecpn?ua 

. . . ... . , , . , ,. , ... .... . . . . . . . . . . . . . . . . . . ,. ,, , . . . ., , , . , . . . . . . . . .. . . . . . .. . . . , . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . 
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I Urticaceae I Roman Nettle 

Portulacaceae 
Primulaceae 
UmbeWerae 

I C/M 

Common Purslane 
Pimpernel 
B i s h o ~ ' ~  Weed 

Baqle h 
Ein el Qot 
Khilah Shavtanieh 

U E d  
U P  
C 



The Small Communities Project USAID/Tordan and Water Authorirv of Tordan 

Table 24 
Mammal Species Recorded/Observed in Study Area 

Common name scientific name h b i c  name 1 Observed Previous Recordsl 

l ~ouse  mouse kt6 m d m  I J 91 x I 
Wagner Gerbil 
Egyptian mongoose 

Table 25 
Land Amphibians Species Recorded in the Study h a  (Reptiles) 

h i a n  Jackal 
Jungle Car 
Mid Boar 
Rock Hyrax 

G % ~ M c A ~ w ~ ~  
Herpster idmmm 

Table 26 
Potential Bird Species in Project h a  

G?ar m, 

Fdir b 
SNT s d a  

h& u~penrir 

Common Name 

Green Frog 
Tree Frog 

p m m o n  Name 

A s  t422 
G+~ &I 

scientific name 

x 
x 

39'Jtll 

3kYl .U 

( s d  2 4  

d l  

Scientific Name 

Ram rdbmh 
Hyh saup '  
MabK\rz .rittau 

~rabie  Name 

- 

X 

x 
x 
x 

1 Observed Previous Records1 

Arabic Name 
$31 ~JLAI 
J ~ L ~  

L ~ I  GI 41 &.JI 

. . 
Goshawk A c ~ J M ~ ~  ,\LA\ j+ x 
Sparrowhawk Acapit~nirw I x 
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ECODIT, IRG and MWHAJ mobilized a multi-disciplinary team of core speclalists with sigdicant 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 El-Jisr. The table below presents the core assessment team includmg degrees, 
qualifications and proposed position. 
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Karirn El- Jisr 

I 
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BE Agricultural Engineering 

Qual~ty Control, HealtWSdety 
& Emergency Specialst 
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BSc Civil Engineering 
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MSc, BSc Geology & Water 
Resources 

20 

1 Ahmad Abu Hijleh 
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Hydro- geologist 

Ibrahim AI Khader 
'\\ 
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INVITATION TO THE SCOPING SESSION 

Project: Wastewater Treatment Facilities for c jL+ l  km~Crl10I+dl2&ii c j L  :P,&I 
Small Communities ' o A 1  

Subject: Scoping Session in North Shouneh &l_r'bl+ JL@ +I; :E -41 
",1IUI &A1 p t,+u 

Dear Sir: 

The Water Authority of Jordan with the ~!JL!J w 
support of USAID plans to implement a low- 
cost low-maintenance wastewater (septage) - s p y \  ~ K J I  + ?+ & - treatment and reuse project (WWT&R) in @I @j& 0& gu & C K y  agd\ 
North Sl~ounel~. . .. 

4 3 4 1  aiu 3 '$9 L p l S L !  iJG.!, LJCrl l  

A feasibility study is currently examining 
alternative treatment and reuse technologies 
and site locations. At @e same time, a full 
Environmental 1mShkt Assessment (EIA) will 
determine the p;ojecl.'s potential' adverse 
impacts and possible mitigation measures, 
and help select the most suitgble technology 

/ and site location. 
(/ 

As part of this EIA, a Scoping Session will be 
held in North Shouneh to identify and discuss 
potential in~pacts with various government 
agencies, local citizens, environmental and 
civil society NGOs, as well as local and 
interi~ational experts. This scoping session 
will be held on Wednesday, February 23rd,  
2005, from 10:OO AM till 14:00 PM, in North 
Shounel~ 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 

Tack 7 - Fnvirnnrn~ntal A ~ ~ ~ s s r n ~ n t  Smninn Rrief (North Shnuneh) IRGIECODIT - F e b m a ~  2005 - Paoe i 



The Small Communities Project USAlDlJordan and Water Authority of Jordan 

SCOPING SESSION AGENDA 

"Waste water T ~ a t m e n t  Facilities 
forsmall Communities jJ Pmject 

Scoping Session in North Shouneh 
Workshop Program 

Offices of the 
Northern Jordan Valley 
Administrative Governor 
(Mutsarrifiyd) . 

1 / Registration,, 3 

I 1 0 :  Introductions 1 l0:30 1 Workshop Objectives,! 

I The "Small C o m u n i t i ~ "  Projecc ( 1 $ '  ) Presentation 

1 1 Break 

Potential Impacts of the Proposed 
Project in Shobak 

I Open Discussion 

u'oo 
13:30 

13:30 , Conclusions 1 14:OO 1 Next Steps 

Types of Impacts 

Brainstorming 

1 1400 1 Lunch 

Task 3 - Environmental Assessment Scooina Brief (North Shounehl IRGIECODIT - February 2005 - Page ii 
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INTRODUCTION 

The Water Authority of Jordan with the support of USAID plans to implement a low-cost low- 
maintenance xmtewater treatment and reuse (WWI+&R) project in North Shouneh. This iW&R 
project is part of the wider USAID-funded activity, ivastewater Treatment Facilities for S m d  
Communities in Jordan (the "Small Communities Projectn). According to the initial environmental 
examination QEE) prepared by USAID Jordan in A~lgust 2004, the project requires a full environmental 
impact xsessment (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 23d, 2005 at the Offices of 
the Northern Jordan Valley Administrative Governor (Mutasarrifip) in North Shouneh. The scoping 
session, and resulting scoping statement, will provide the buildmg 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 p r e h n x y  outline of potential 
impacts from such activities. In pmiculru; potential impacts during construction, operation and 
maintenance of the proposed WW&R project are presented. The scoping session will solicit opinions, 
new ideas and valuabfi3 feedback on the project alternatives and potential impacts associated from a 
variety of local and national stakeholden. This d help define the scope of the EIA that d inform the 
identification and assessment of project alternatives and the selection and des i~n of the most suitable 
alternative. In p d e l  with the FIA, a feasibility study is examining the project alternatives from a 
technical, economic and institutiorCal point of view. The ultimzte objective of these studies is to select the 
most appropriate and sustainable project alternative. 

1.2. Overview of The Small Communities Project 

The Small Communities project will design, s~~pervise and construct proven low-cost/low-maintenance, 
wastewater treatment plants ~~) to serve Shobak and North Shouneh, 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.), 
md event~dyreuse the treated nastewater o. ?his d serve as a model for other areas in Jordan. 

The project is w o r h g  in rural communities that lack sewage collection nem'orks. T r u c h g  wastewater 
to the t&Q planned centid treatment plants d eliminate the need for expensive collection infrastructure 
and provide flexibility in siting the WWP.  It d also facilitate a "community cluster approach," serving 
seved neighboring n d  communities. 

Over the four pars of the project, the following tasks will be carried out: 
Task 1: Conduct preharyplanning 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; 
Task 5: Prepare detailed enghee~g'design/dra&gs and bid documents; 
Task 6: Select contractors and supervise construction; 
Task 7: Monitor plant operations and the q d t y  of treated effluents; 
Task 8: Implement the mutewater reuse components; 
Task 9: Provide capacity building and trainkg related to the projects; 
Task 10: Assist the Government of Jordan in the formulation of policies, guidelines, and 

standards related to \WW&R; and 
Task 11: Prepare final report inclucling lessons learned. 

T-rL 7 Cml:mnmnn+-l Acrraecmant Cmninn Rrinf Ihlndh Chnm~nnh\ IRCIFPnnlT - Fnhr~~raru 3ML; - Pann 1 
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2. DESCRIPTION OF THE NORTH SHOWNEH 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 subdistrict ("Liwd'a"). It is part of the Municipalityof Mu'ath Bin Jabal, 
the northern most rnimicipality of the Jordan Valley with a total registered population of over 30,000 
people. Other municipahties in the NJV also include the Municipdty of Tabqit Fahel, just south of 
Mu'ath Bin Jabal, and then the Municipality of Sharhabeel Bin Hasna as the furthest the south. Tabqit 
Fahel has over 27,000 registered people and includes t o m  such Mashari and Sheikh Hussien. 
Sharhabeel Bin Hasna has over 28,000 people and includes t o m  such as Abu Sido and Knymah, 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 smder  residential areas. Residential space is quite limited 
in the NJV since the vdey  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 Occupied 
Territories / Isnel to the West. 

In the hills to the east, the NJV is bordered by the Municipdties of Taybeh and Kura (part of Irbid 
Governonte) and are home to over 100,000 people combined. The figure below show the main towns 
and roads in these areas. 

\Vithin 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 
occasiondy work in the area from K u n  and Taybeh as well as tankers owned and operated by two 
hospitals and the civil defense. On avenge, housel~olcls in the NJV n o m ~ l l y  pay anywhere between 5 
and 20 JD for this service (each t&r trip) mhen ~ p o s d  is within the NJV, depending on the distance 
tankers must travel. 

Until very recently (December 2004), tanker drivers disposed of septage in the lowr reaches of Wadi A1 
Arab, just before its confluence with the Jordan River. They are currently banned from disposing there 
due to environmental and health concerns in the viciniry and are now required to either discharge into 
Tell Al nilantah \VWP, much further to the south in Dier Allah, or at the Akayder WWrP east of Irbid 
Txlkers refuse to go up to Akaycier 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 dnve place on their vehicles. T&rs 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 S houneh and Addssieh to deliver at Tell Al Mrmtxh. 
Most households have rel;~tively small cesspits relative to their family size, especially in the higher density 
areas. 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). Mostly i 

dependent on farm work, the financial st& 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 t o m  of North Shouneh. 

The NJV is in one of the lowst places on emh,  with elevations ranging from 200 m below sea level (or - 
200 as0 in the norrheast, d o m  to -300 m as1 southwest of  Kraymeh. Immediatelyto the east of the area 
is the foot hills of the Jordm Valley Esc'qment, &ere elevations first increase at a rate of about 100 m 
every 1 knl, then level out a gradually until getting to Irbid, which is at around 600 m asl. Nonh Shouneh 
is one of the warmer places in the Kingdom with mean monthly temperature ranging fro-m 13 OC in the 
minter up to 30 OC in the sunlmer months, with &urns reaching as high as 47 OC Frost is m e ,  but 
does occasionally destroy crops in the lowest lying areas. Total annual rainfall is at around 400 rnrn in the 
north, dropping to around 300 mm further in the south. Relative humidity can reach lCOO/o in the summer 
(pmially due to the vast extent of surface wters 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 chancteristic of Afresubtropical and 
Mediterranean bio-geographical zones. 

3 
Y.. 

There are also a few s $ n g s  in the area, a few permanent surface m t e r  flom (e.g., the Jordan River,the 
YmoukRiver) as we11 Wadi Al h b ,  in which TWW from Irbid WWI'l?s also flow. The headwaters 
of the King Abdullah Cmal (KAC) are also located in this area, from which much of the vast surface 
inig~tion water supplies in the NJV are taken from. The KAC is also one of Amman's major water 
supply sources; water from the cha l  is pumped up to Zai water treatment plant before distribution to . 

Amman. Several dams and n6ll.fiel;ds in the foothills and side-mdis also supply the KAC and other 
demands in the NJV. Extensive surface irrigation networks and supplies (and developed farms as a 
result) exist in areas west (downstrkarn) of the KAC, whereas the areas to the east of the KAC must rely 
on wells or tanker-delivered water to supplement rainfall for irrigation. In general, homver, dependence 
of farmers on wU water is verylow in the area. 

2.2. The Project Components 

The project consists of four types of main activities conducted over a four-yrar period: 

a. Planning and design; 

b. Construction; 

c. Opention and maintenance; and 

d. Institutional strengthening and capacity buildmg activities. 

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

2.2.3. Plamng and Deskn . 

Impacts from the and design activities p r s e  (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 incorporated into the planning and design. The planning and design 
naiviries are therefore not &cussed further. 
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2.2.6. Construction 

The project team will supervise construction of a WWT'P for receiving and treating domestic septage, 
along n t h  associated facilities and infrastructure (e.g., administration and labor residence buildings, 
necessay utility and road infrastructure). In addition, the project also mill provide the infrastructure 
required to deliver WTTP effluents to  farmers for reuse. 

The main facilities and infrastructure to be constnlcted include: 

A W .  & associated facilities (additional details on Lkely facilities are provided in Section 1.3.b 
on Wastewter Treatment Tec hnologd; 

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

Electricitysupplies from the nearest power grid (dependmg on the available voltage, this may also 
require a t m f o r m e r ) ;  

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

Any necessarypreparations required to enable future expansion of the \ ~ ~ ;  

Temporary housing, including mte r  and power, for construction labor may also be required; and 

The transmission ngmork to deliver treated w t e w t e r  0 from the W'WTF to the farms, 
pumps to dehkr  this TWW under pressure (may be necessary for drip irrigation), meters and 
valves, and potentially TYWtanker f i h g  station dependmg on the reuse strategy (see Section 
2.3.c below on Water Reuse Alternatives). 

!' 
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The main construction activitie~ are~hose generally associated with typical construction sites, such as: 

Land preparation (excavation, fllling, compacting, and soil stabilization); 

~ u a n ) r n ~ ' f o r  constn~ction materials (sand and gravel) ex-sits 

Transportation of construction rnzterials (sand, cement bags, pipes, steel, etc.); 

Transportation of construction worken and supervison; and 

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

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

2.2.c. Opentibn 

Following commissioning of the WTVT&R systems, the main opemtional activities mill include: 

H a h g  of septage from the sources (e.g., residential cesspits) to the W W  in tanker trucks; 

Discharge of the septage from the tankers into the receiving station within the WWIT; 

Use of m t e r  and electricityat the W W  to run pumps, n x h  equipment, etc.; 

Opention of the '&'WIT (e.g.; opening valves., raking sand filters, sludge drying and treatment, 
visual inspections and routine WW quality sampling and analysis, both in-situ and at an outside 
lab, etc.); 

Maintenmce of the \'CIVTP and associated facilities (cleaning, removing sludge, replacing piping, 
replacing sand/gnvel filter materials, etc.); 

Sludge disposal and or reuse; 
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T m p o r t  of replacement materids (piping, sand/gnvel, etc.) and labor; 

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

Reuse of TWWin inigation (on-farm activities). 

The project t e r n  mill facilitate m d  encourage partnerships among local and national 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, NGOr, and 
pnvate 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 lons-term sustainability. This agreement nill define the obligations and 
responsibilities of each of the signatory partners, such as for project construction, treated wastemter 
btribution and reuse, m o n i t o ~ g  of influents and effluents, b h g  and financial operations, 
environmental compliance, and operation and maintenance of the 1 . .  

The institutional activities are essential to identify organizations and individuals who d ensure project 
success during the "Small Communities" project and bepnd. They will establish responsibility, authority, 
and accoimtntability of these organizations and individuals to opente 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 bperations to supply safe and reliable water to farmers within an economically 
and environmentallysus&inable system 

L1 

Septage delivery to the WWrP may require tanker certification procedures and enforcement of safety and 
environmental regulations. M o n j ~ o ~ g  systems will ensure compliance with TWW effluent quality 
stand'u-ds and will mitigate potential adverse impacts on soil and ground Dater quality, crops, public 
health, uorkers' health and safety. 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 bddmg will support the above goals. 

2.3. W & R  System Alternatives for North Shouneh 

The 1'CI1W&Rsystem alternatives envisioned for North Shouneh depend on the choice of: 

a. \Vxtew;lter treatment technology (low-cost low-maintenance); 

b. \Vater reuse alternatives; and 

c. Location of the 1 .  and reuse sites. 

V;uying the \'CI1VlJ? service area and design capacity does not appear to present any viable alternatives as 
d be &cussed in the next section; the related implementation phasing (e.g., capacity expansion) does 
however provide for alternatives. 

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

2.3.3. Service h a  and Design Gpaciq  
In light of the relatively large populations in the region, and the most pressin! need for such a LVVVI? to 
serve Nonh Shouneh in particular, the service area, m d  accordmgly the des~gn capacity of the WWP, 
shoidd target the Municipality of Mu'atll Bin Jabd in the long-run. The \ W W  muld  be designed to 
receive septage from this service area for the next 20 ).ears (?@).ear t h e  horizon); after that, additional 
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expwion or another W\.W w u l d  be required to meet the additional septage being genented by further 
increixes in population. To meet this objective, the design flow capacity for the plant should be 1,200 
m3 / day. 

A regional WWrP 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./rnaintenance), siting, etc. Furthermore, 
implementing a single WWIP 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 d not cease 
to place a burden on households). 

Honever, during the first few years of operations, because Mu'ath Bin Jabal d produce much less 
septage than the flow design capacityof 1,200 m3/dayJ the WWrP w u l d  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 WWrP for around five to ten 
)ears before treatment capacity Lmits would require some communities to s t m  being phased out (or 
gndually disallomd) from using the "North Shouneh Only" WWTP. Therefore, another WWrP would 
need to be built to serve those nearby communities starting between 2013 and 2018 depending on which 
of those communities dupose of theirseptage in the North Shouneh \VWIY?. 

Phgsing 

The entire plant couldke t k l t  at full capacity upfront (1,200 d/day) ,  or it may be implemented in rwo 
phases: e.g., 900 &/day wfront plus a 300 m3/day extension (i.e., plus one-third the initial capacid 
after five years or so depending on the actual quantities of septage received. The feasibility study WLU 
study the phasing alternatives and ycornmend the most feasible one. 

1 

The praject tearn.has examined several possible YOWT technologies: stabilization ponds, Recirculating 
Sand Filters, activated sludge, Upflow Aerobic Sludge Blanket (UASB), Advanced Integrated Pond 
Systems (AIPS), etc. After a careful evaluation, the project team has e h t e d  several of these 
alternative technologies already because the proposed North S houneh WWTP: 

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

Will treat septage collected bytankers 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 to week; 

and 
o Gnies  higher pollutant loads (namely BOD, COD and suspended solids) than raw 

sewage (i.e., sewage collected and transported via a sewer network). 

For ex'unple, AIPS does not operate optimally. It would require significantly higher maintenance, given 
the concentration of suspended solids in septage. S~rnilarly, UASB is sensitive to variations in q d t y  and 
q~mti ty ,  as mll as requiring advanced technical capability on the part of plant opentors. Mechanical 
aeration and other s~rnilar technologies cost too much to construct and more importantly, to operate and 
maintain, for the size of VCnWTP that would be appropriate for such communities. Technical capacity and 
experience required for efficient operation is again relatively high. Mechanical equipment has a shorter 
useful life, requires sigruficantly more energy, is prone to breakdown, and is more expensive to repal: 
Some of the sptems considered also require the addition of chemicals, all adding to the costs and making 
the technical and financial sustainability of any of these options questionable as a result. 

Essentially, the onlyproven m y  to meet the low-cost/low-maintenance objective, and to be able to treat 
seprage generated from such communities, is to use technology s d x  to that implemented in D q q  
hIorocco, adapted to dle specific sitmion in North Shouneh. The Drarga \'c1\i,TP includes influent 
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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 
irrigation water. This tremnent process requires no chemicals and no complex mechanical equipment. 

The Bm'c WKCP Ele,ments 

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

Screening and grit removal 

Anaerobic Lagoons 

Facultative Lagoons 

Recuculating Sand Filters 

Dosing Basins 

Effluent Storage Ponds and Pump Station 

Sludge Drying Beds 

Furthermore, in addition t o w  as an adaptation to the above basic elements: 
\\ 

A septage receivino,facilityd be required, this may be covered to minimize odors; 

Some of the lagoons may also be covered with floating covers to minimize odors and/or collect 
methane gas; I 

5 
Reed drying beds may be used for passive sludge drying as opposed to normal sludge drying 
beds; 

Other var;'mts 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 materids may also vary (concrete, zeelites, soils, piping 

materials, etc.) 

2.3. c. \Vh ter Re use dterna tives 

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

1. Deliver the TWW to  farmers in the vicinity of the \ W P  through a transmission and 
distribution h e  for treated wmewte r  (but not install on-farm irrigation networks) and assist 
them in getting stmed (e.g., adapting to restricted irrigation) and in applying safe reuse practice 
or to larger, commercial farms that face higher mzrgind KAC irrigation mater prices in light of 
theu hlgh consumption; 

2. Make the TWW a ~ i l a b l e  to users not irr the vicinity of the lV%'TP. For example, to 
farmets east of the KAC as supplemental to tanker-delivered water, well water, and/or rain fed 
irrigation. This would require tankers to collect the TWW and deliver it to reuse locations; 
,uld/or 

3. Directly reuse the TWW on-site to  grow fodder or other, potentially more-valuable crops 
requiring higher technologyand know-how, such as flowers, as a part of the \WXlT ,and related 
operations. 
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2.3.d Location of W P  and Reuse Siks 
The project team has identified five potential site alternatives for the North Shouneh WWTP. T m  of 
these sites are on government-owned land, the other two are on privately owned lands and would require 
acquisition by WAJ. Specific sites within m of these five location areas have not been deheated yt. 
The five potential WWrP locations are: 

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

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

Site 3. Appro!ely 3 - 5 h m s t  (slightly north) of North Shouneh, along the main road from 
North Shouneh to the Jordan River near A1 Baqour A1 Musta'adeh; 

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

Site 5. East of the KAC, just north of Fiddeen and m s t  of Al A'ararnsheh 

Figitre 2.1 overleaf shorn the five potential site location areas. Table 2.1 summarizes the key advantages 
and disadvantages of each of these general site locations. 

73ble 2.1: Key Adwnt~ges & Disadwntages of Site Location Alternatives in N. Shouneh 

Potential future sewerage for Nonh Shouneh I Site 2. ~ 

Disadvantages 
\Vi require costly land prepantions in light of 
topography and geo-technical instability 
Inducing farmers in the vicinity to switch to 
TWW for reme mg pmve difficult 

Site 

Site 

I 

Inducing farmers in the vicinity to switch to I TWW for reus: miy prove difficult 1 Private owned properties 
Inducing farmers in the vicinity to switch to 

y, Advantages 

* 

Govenunent owned properry 
Potential future sew* for Nonh Shouneh 

1 

Very close to miltxy border zones 
Private owned propenies 

Less accessible for towns south of Shouneh 
.(e.g. M~shJri, Waqqs) than Sites 1 & 2 
Private owned properties 
Relatively far from Nonh Shouneh (costly 
transportation) 
Potential flooding risks from adjacent w d i  
A few houses on hilltops surrounding the site 
Quite close and potentidy upwind of Waqqs 

Private owned propenies 
Quite close and upwind of Fiddeen 
Upstream of the King Abdullah G n a l  

I Site 3. ( Potential future sewerage for Nonh Shouneh 

Inducing farmers in the vicinity to switch to 
?-WW for reuse may prove relatively easier 
Relativelyclose to t o m  south of North 
Shouneh 

7TW for reuse may prove difficult 
hlay be too close to a main road 

Site 4. 

Inducing farmers in the vicinity to switch to 
F W V  for reuse may prove relatively easier 
A reasonable distance from most towns, with 
the exception of those nonh of N. Shouneh 

Site 5. 

As a result of the above preliminxyassessment, the Project Team recommends excluding Sites No. 4 and 
5 from further consideration for the following reasons: 

Site No. 4 is potentially prone to annual f l o o h g ,  is far from North Shouneh, would not be able 
to receive nw semge tramporred by gravity from a major residential area (via a future sener 
line), is surrounded by a few dwellings and is quite close / upwind of Waqqas; and 

Sire No. 5 is within 1 lun upnind of Fiddeen and is potentidy too close to the KAC and my 
present an unacceptable risk to the head mter;  of this valuable Dater carrier. 
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Fig~= 2.1: The fi~rpotmd11gener;ll site loc~tions for N O H ~  Shouneh 

The Jordan 

North Shouneh 

A1 Fiddeen 

Waqqas 
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I l e r e  are also other potential projects or  sub-projects h i c h  are not necessarily directly relevant to the 
"Smd Communities Projectn 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 sen.erage 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 Rith lotcer influent volumes than sewred \.my, 
if in the future a certain vdage/town is sewred, the \ . ~ W  4 ,  within limits, be able to handle 
the additional volume since the concentrations will be lower (resulting in little difference in 
overall loading to the WWIP); 
In the event that a new sewrage system and a separate I W  are constructed as a result of 
demand in a particular town, t h  project's WYX'TP will remain in use as there 4 almys be 
residential areas that d not be sewred; 

Intermediate septage collection points conceivably could be built for tom/vi.lages that are 
relatively far from the \.X'WTP to reduce transport costs; alloning smaller or municipal tankers to 
discharge at these closer points for conveyance to the WWrP via larger tankers or via pipes; 

Cesspit improvement prognm and/or stricter enforcement of cesspit construction standards to 
minimize potential groundmater pollution from these sources; and 

b 
Aweness @g and best practice implementation of, for example, fat and grease separation at 
households and cestaurants, blood sepmtiodremoval at chicken and sheep slaughter- 
houses/~ hops. 

I 

5 
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3. POTENTIAL IMPAC'fS. 

Sever'd 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 prelrmnary 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 4 focus on 
assessing the significant impacts of the proposed project relative to the existing situation. To the extent 
applicable and relevant, the m~gnitude, duration, frequency, extent and reversibilityof 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 WYWR project will generate several significant positive impacts. It d provide a reliable location 
for septage dsposal at reasonable costs, reducing the potentially hastrous overflons from cesspits that 
regillarlyplague North Shouneh. This site %ill also provide a controlled sink for the treatment of septage 
in the area. Tanker business d also benefit from being able to charge reasonable prices, make more 
trips per day and not have to drive as far. The project 4 strengthen institutional ties among different 
staleholders to ensure the project's sustainabilityand will mob& local resources during implementation 
(e.g., project committees, truck drivers, workers to build the plant). The project will also provide a source 
of Rater for irrigated agriculture, providmg financial benefits to fanners nithout access to irrigation 
networks or by relieving pressures on surface w t e r  resources that may become more costly or more 
vdwble for other uses (e.g., drinking mter) in the near future. 
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3.2. Potential Adverse Impacts 

The \WW&R project may also genente 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. 

Dust and vehicle emissions 
Surface and irrigation water contamination 
Reduction in aesthetics (noise and degradation of visual amenity) 
Removal of plant and soil cover 
Disruption to or loss of biodiversityand archeology 
Altention of siuface run-off and associated impacts (e.g. erosion, land-slides, sedimentation, etc.) 
Pollution from temporarystonge and/or hposa l  of workers' and construction G t e s  
Increased traffic due to construction related transport and vehicle movement 

Dunkg open bbn and mainknance 

Increased traffic of septic tanker trucks and associated impacts (noise, accidental spills, odors) 
Soil, surface, s p j n g h d  groundwater contamination from the WV'Il' and from m t e r  reuse 
Acceptabilit~of and willingness to use TWW reuse by farmers and consumers 
Odors inside and outside the WWlT 
Health and safery risks to on-site persomel and the public 

5 
Consistent with the IEE, the reuse, 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 lSW may pose a riskto 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 byECODIT, 
IRG and MWHAJ. 

1.2 Project Description 

The Small Communities Project will design, supervise and construct proven low-cost/low- 
maintenance, wa$ew$ter treatment plants (WWTP) to serve North Shouneh and North 
Shouneh (both comqunities 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. 



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. 

2.1 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. 

5 
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2.2 Site Locatipn 

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 Apperzdix 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 
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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. 

2.4 Reuse 

There is an overall reference for reuse alternatives to remain flexible. During the scoping 
session, there was \! a most 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 ziwdis (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 hees/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, 
hees and palm hees, with the possibility of irrigating citrus in the future. 
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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 identdy 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 231" 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: 

3 

-f\ 
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 soarce 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 

Protect local communities by averting an environmental disaster in the future 

Provide fertilizers and fertilization at a low cost 

Attract birds around the WWTP 

Protect ground and surface water from pollution 

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) 

Handle/treat all waste products either biologically or physically 

Invigorate the community (based on project success), open communication 
channels within the community, encourage voluntarism and mobilize the media 

Plant forest trees for shade and cooling effects 

Sco1~11fi St.~tcmcnt (North Shouncli) l l ~ ~ ~ / l ~ ~ ~ O l > I ' l ' / ~ l \ \ ' l  [.\.I, h[:~rcli 2003 - I ) : I~c  4 
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3.2 Potential adverse impacts 

US.\lll(lordan and Watrr .\urhority ofJordan 

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 spectrumbt, eAironmental parameters and will be based on the experience of 
multidisciplinary specQlists in addition to further consultations. 

3.2.1 Pote~ztial adverse inlpncts during cons tn~c t io~z  

The EA will assess the follow'ing potential impacts of the construction phase: 

Socio-economic Environment 

Health and safety risks (public and workers) 

Noise pollution and nuisance to nearby residents/ farmers 

Increased traffic/congestion due to construction related transport 

Disruption to or loss of archaeology 

Reduction in aesthetics/landscape degradation 

Effects of dust and vehicle emissions on orchards and crops 

Phvsical Environment 

Dust and vehicle emissions 

Alteration of surface run-off and associated impacts 

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 

~ ~ l ~ l l l ! l ~  S m r ~ m ~ f l t  (N0rth ~ ~ 1 1 ~ ~ 1 1 ~ ~ 1 )  ~ ~ < ( ; / ~ : . ( : ( ) ~ > ~ ' ~ ' / ~ ~ ~ ~ ' ~  I.\!% ) [ X ~ C ~ I  2005 - I '‘I~c 5 



US.\ll>/!orda~l and U'atcr .\utliority ofJordan 

3.2.2 Potential adverse intpncts duritlg operntiotl 

The EA will assess the following potential impacts of the operation phase: 

Socio-economic Environment . . 

Increased costs of septage collection / disposal 

Health and safety risks to the public and on-site personnel 

Changes in traffic, risk of accidents and impacts on road quality 

Unsustainably O&M costs 

Acceptability of TWW and sludge reuse by farmers 

Reduced marketability of agricultural produce 

Impacts of TWW on crop quality 

Effects of tanker truck emissions on orchards and crops 

Biological Environment 
Impact on wildlife, including birds 

Insects, pests and disease vectors 

Physical Environment 3 
\\ 

Soil and water contamination 
.I 

Odors and gaseous emissions 

Changes in soil physical and chemical properties (from reuse of TWW) 
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4. EA APPROACH 

ECODIT, IRG and MWHAJ 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 Corzdzlct scopiitg sessioiz 

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 Stiht~zit this scopi~zg sfntei~lerzt for review and npproval 

Following its review and approval procedure, USAID will forward this document to the 
MOE and other relevant institutions for their feedback. -. 

-f\ 
1 

4.1.3 Co~~duc t j i e ld  visits n~zd 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 WAJ 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). 

4.1.4 Assess inzpncts and propose nlitigatiolz ntensures 

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. 
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4.2.5 Conduct a workshop to preserz t preliiniizmy E A  jndirzgs 

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. 

4.2.6 Develop nn Erzv iro~z~~~entnl  Mnnngenlent and Mo~zitoring Plalz ( E M M P )  

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. 

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 understandiqg that USAID will share the report with MOE and other concerned 
agencies for their rbbiew as well. Based on USAID's comments, we will revise and submit 5 
copies of the Final EIAreport 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 ~ m n l l  Corrlrnllrlities Project (objectives, tasks, etc.) 

1.2. Purpose of the EIA Study (e.g., CFR 216 and Jordanian regulations) 
1.3. Methodology and EIA Team 
1.4. Report Organization 

2. LEGAL AND INSTITUTIONAL FRAMEWORK 
3.1 Relevant Legislation 
3.2 Relevant Institutions 
3.3 Permitting requirements (for project implementation) 
3.4 Trans-boundary Agreements 

3. ANALYSIS OF ALTERNATIVES AND RATIONALE FOR THE SELECTED 
ALTERNATIVE 
4.1 No action 
4.2 Service area alternatives 
4.3 Alternative sites 

'coping Sntrmmt (Korrh Sliounrii) l l< ( ; ,~ : ( : (  ~ l > l ' l ' / h ~ \ ~ ' i  I.\!, 2005 - I ' ~ K C  8 
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4.4 Alternative treatment technologies 
4.5 Water reuse alternatives 

4. DETAILED DESCRIPTION OF THE PROPOSED PROJECT AND STUDY 
BOUNDARIES 
2.1. Construction phase 
2.2. Operation phase 
I ~ ~ c l i ~ r ~ i ~ t g  a clescriptio~t of activities, facilities beirlg built, etc. arid dejinillg tlle terrrpornl a id  
spatial scope of eaclr: time period,fieqlie~lcy and tlie poterltially affected areas (e.g. roaris artd 
lorlds being ~Lsed) 

5. DESCRIPTION OF THE EXISTING ENVIRONMENT (AFFECTED AREAS) 
5.1 Socio-economic Environment 

5.l.a Demographics 
5.1.b Septage generation, collection and disposal 
5.1 .c Regional Economy 
5.1.d Community Infrastructure & Services 
5.1.e Land-use, agriculture and irrigation infrastructure 
5.1.f Archeology and cultural heritage 

5.2 Physical Environment 
5.2.a Topography 
5.2.b Water Resources and Hydrogeology 
5.&\ Climate 

5.3 Biologic31 Environment 
5.3.a Flora (incl. protectedlendangered species) 
5.3.b Fauna (incl. protectedlendangered species) 
5.31 Avifauna (incl. protected/ endangered species) 
5.3.d Unique or rare ecosystems 

5.4 Trans-boundary receptors 
6. ASSESSMENT OF IMPACTS 

6.2, Potential impacts during construction 
6.3. Potential impacts during operation 
6.4. Potential trans-boundary impacts 

7. MITIGATION MEASURES 
7.1 Mitigations for construction impacts 
7.2 Mitigations for operation impacts 

8. ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN 
8.1 Roles and responsibilities 
8.2 Trans-boundary considerations 
8.3 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 
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4.3 The assessment team 

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. Table 1 presents the 
assessment team including degrees, qualifications and proposed position. 

Table 1 
The EA Team and Qualifications 

Nazih Bandak Quality Control 

I Name 

MSc Environmental Engineering 
BSc Civil Engineering 

MSc Environment 
Karim El-Jisr EIA Team Leader 1 BE Agricultural Engineering 

Proposed Position Qualifications 

Helena Naber 

Years 
Experience 

Public Health, Socio- MSc Environmental Economics 
Economics & General Support , BSc Environmental Health 1 1 

Zuheir El Amr \' 

Ahmad Abu Hijleh 

1 Sherif A1 Jbour 1 Avifauna Specialist 1 BSc Biological Sciences 
I 1 5 1  

b 

Fauna Specialist 

Ibrahim A1 Khader 

Project Technical Coordinator MSc Environmental Economics 
Osama Abu R a ~ ~ a n  and ~~~~~~i~~ BSc Resource Conservation 

.1 

Hydro-geologist 

PhD, MS, BSc Zoology 

Flora & Biodiversity Specialist 

20 

MSc, BSc Geology & Water 
Resources 

18 

MSc Plant Taxonomy 
BSc Biological Sciences 

8 
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Appendix A 
Scoping Session Report 

North Shouneh, 23 Februanj 2005 

1. Scoping Session Participants 

The project team organized and facilitated a scoping session in North Shouneh on February 
23rd, 2005. The workshop was held a t  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) ULdll j lgtyl Lb- G+ 
US Agency for International Development &I ,dl &Gu d +'Jl as 41 

- <  - - -- 4 

Water Authority of Jordan (WAJ) c . ~ ~  ]yl n b  & 
Jordan Valley Authority OVA) jJ jyI  G J I ~  ikL, 
Ministry of Agriculture L ~ l j j J l  i j l  j g  

Ministry of Water & Irrigation 091 i j !  j g  

Ministry of Environment W I  i j l  j-j  - - -  
Ministry of Tourism / Dept. of Antiquities LU1 ij\ j g  
Ministry of &using and Public Works Law\ &Ay\ i j l  j g  

Ministry of Health d l  i j l  j g  

Ministry of Planning and Int. Cooperation L&iIl i j l  jj 

North Shouneh Municipal Council + d l  &a 4d+h &I 

The Civil Defense . id\ P G ~ I  
~ r o ~ e r t y / ~ a n d  Department &IJyl i y l ~  

Natural Resources Authority &u1 J ~ l - d l  il~l~ 
Association of Women Committees ii 41 ;,a 
Charity organizations &J+ L b  

Association for Social Development &Li+yl +&!I h 
University of Jordan (JJ J ~ I  &b 
Jordan University of Science and Tech. bJflls pw k,;~jy\ &w\ 
Farmers and Farmer Cooperatives b\jj &4;guJ & jlj, 
Jordan Environment Society k ; ~ j y l  W I  

Royal Scientific Society (RSS) $L.ll &.!dl &+I 
Ministry of Education and Learning +$I $ 2 ~  
Department of Aulqaf cbG llyl& ! + A  

- -  - 

~ e ~ a r t r n e n t  of Social Development &\n;yl &ill 

Department of Antiquities JQJl &*L 

About 15 participants (including USAID, WAJ 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. 
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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, os esecutcd. 

Table A1 
Scoping Session Program (As Executed) 

Trvo I , I ~ h e  "Small Communities" Project, by Osama Abu Rayyan 

Sessio~r 

4 Proposed WWT&R project in North Shouneh including project 
10:45 - 11:45 

/ alternatives and an overview of WWT technologies 

1 1 Q&A on the proposed project 

Time 

11:45 - 1210 I Break 

Sessio~r 

Potential Impacts of the Proposed Project in North Shouneh, 
by Karim El-Jisr 

Registration 

Opening word by WAJ 

Introductions 

9:45 - 10:15 

I I Brainstorming 

1 Workshop Objectives and Program 

0 1 1 e  
10% - 10:45 

13:30 - 14:OO 

Open discussion on environmental impacts 

Open discussion on project alternatives 

f olir 

Mr. Karim El-Jisr of ECODIT was the workshop facilitator. 

14:15 

14:OO - Id15 

Lunch 

Conclusions 

Next Steps 
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4. Key Comments and Feedback from the Participants 

The participants raised a number of questions/concems during the discussions the most 
pertinent of which are presented below. 

Re the WWTP size 

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 

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. 

Other corllrrletlts regarding candiddte sites are i~zcorporated irl Sectiorl 3.2 

Re treatment technolopies 
5 

What if% 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 

Will the water reuse component comply with the Jordanian standards? 

Can we use TWW to irrigate banana? 

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 

Is it safe to introduce TWW in the food chain? 

All the proposed sites are very close to agricultural lands; the crops produced 
using TWW should be IabeIed 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 wouId 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. 
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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: 
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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 
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 
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. 



'I'hc Small (:i~mmuniticr I'rojcct US.\ll)/!ordan and LLratcr .\uthority of!ordan 

Table A2 
Results of Scoping Session on Potential Adverse Project Impacts (English Translation) 

23. Lack of occupational safety standards for the plant workers 
24. Project causes the value of land surrounding the WWTP to 

drop 
25. Acceptability of local agricultural products declines 
26. Site selected results in higher operational cost 

x 

X 

x 

x 
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Table A3 
Potential Adverse Impacts of Proposed WWT&R Project in North Shouneh 
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Table A4 
List of Participants 
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Mr. .James Franckiewicz 
llirectur, Office c ~ f  bVuter Resources 
& Enkirunment 

Subject. Cok ,lr;ehrs a n  Scoping Documcnrs for tk,c Srnali ('orr,:nuniries T\ . 
\l~a~tcuf3ter Treaxmrnt Plants prnjscts' at Shoubak and Xortti 
~ h o u r . < h .  

In r-cfe:enzc to your letter dated 15 March 2005 rcgardir-g :hc above 
mentioned subject. wc L Y O U ~ ~  like to i n h n n  >ou that we: agree ir, principle 
to >'our scoping docurntncs. I'io\%ever. the .'ollowirrg co;nn?er.ts arc 

I) A copy cf '+The instk~tlonal  s~cf  l e p l  policy rc\-3iew" r rpog b a s  riot 
subrnittrd 10 tht: blinisiry oiI;nvironmrct 

2 )  ltlz do.:amcnrs do not r i c n t i ~ n :  
- 'The n c c e s s i ~  for 'sase1ir.c studies =il data gaps co~!cmgc ivhen 

needed. 
- . ~ s s ~ s ~ i ~ l ~ ~ t  of the abri~?.nzl and s:ncrgenc).: cases. 
- The: ilnpactj of the de:ommissionin~, ~ h b s e .  
- 7 . h ~  situati0i.l if the ~ ~ l b l i c  s ~ \ - ~ ; ; & T ~ z T  system is to be a;,.p';ied. 
- Tlac ~ r o j e c i  d'clraiion. 
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FROM THE AHmcAN PMN -- 

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 

Country CodtSO: 278-0288 

SO Name: Wastewater Treatment Facilities for Small Communities in Jordan 

Country or Region: Jordan 

Activity Name: Racord of Decision (ROD), Scoping Statement for Environmental Assessment 
(EA), Rural Wastewater Treatment and Reuse Proja (North Shouath) 

'u 
Funding Begin: 2004 Runding End: 2008 Funding Amount: $4,973,548 

Approval Issue: Scoping Statement for Environmental Assessment, approved with condition 

CLEARANCES 

ANE Bureau - 
~ppmval: - ---- J I /  r too&" i 

.f,kIl ( )  N r l ! h 0 2  Datec 

Acting Miseion Diredor 
Approval: (simedl June 6.2005 

 avid ~arth Date 

Water Resources aad Environmental Office Dirtdor 
Approval : (simcd) Juue 7.2005 1 

James Franckiewicz Date 1 

Regional Legal Advisor 
Approval: (simcdl June 10.2905 

David Barth Date I 

Mission E n v i r o d  O f k a  
Approval: ~slpncdl June 7.2005 I 

Amal Hijazi Date 



ANE 05-144 Jordan ROD EA Scoping 2 

USAIDIJordan plans to fund the Water Authority of ~ordah to implement a lowcost, low-mainmanix 
wastewater tmatmnt and reuse (wwr&R) project in North Shouneh as a "Rural Wastewater Treatment 
and Rcuse hject." The project will design, supervise, and construct a proven low-cost, low- 
maintenance wadewater treatment plant, develop local capacity to operate and maintain tk facilities in a 
sustainable manner aficr thc project ends, turn over thc operation and maintenance of the facility to local 
bodies, and eventually reuse the hutted wastewater. The scoping statement for tk Envimmmtal 
Assessment (EA) identifies potential significant direct, indirect, and cumulative adverse environmental 
impacts: 1) during wnstructi~n (excavation, site erosion, air pollution fiom dust, health a d  safety, noise, 
removal of vegetative cover, alteration of surhcc hydrology); 2) ghmmz o ~ ~ x ' m o n a n d m a ~ n ~  
(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 tk "Rural Wastewater Treatment and Rcuse Project (North 
Shouneh)" is approved per 22 CFR 216 with the condition that there is a participatory process to review 
aod 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. 
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DISTRIBUTION: 

Mission Environmental Officer 
ROD File 



RECORD OF ENYIROYMENTAL DECISION 
4 ~ 6  O Y - I ~ Y  * D A N  

Country Code-SO: 278-0288 
SO Same: Wgtcwata Treatment Facilities fa Sxnall COmnntnities in Jordan 
Country or Region: J o r d g l  (North Shouneh) 
~ ~ t i ~ q  same: R d  Wmcwarcr Treatment & R a s e  Rqm ( jderfi  ~ ~ e h )  

~ u n d i n ~  Begin: 2004 Funding End: 2008 Funding Amount: $4,173.548.00 foq 
Technical Assistance Component f a  
both communities for North Shouaeh 
and Shobak 
8,000,000 Cmsmctian Cost Estimate 

I for both WagcwUcr Trratrncnt Plmts 

Approval Issue: Sooping SCattment fw EnviroamcntPl kocssment rppoved with  on^ 

BESTAVAILABLE COPY 



The Wata Authority of Jordan with tbe support of USAID plans to impkamrt a low- low- 
maintenance wastmata treatment d reuse (wwr&R) project in North Sbounch. The WWTLR 
project in No& Shounch is pat of the wida activity, Wastewater Tnatmat Facilities for Small 
Communities in Jordnn (the "Small Communities Rqcct"). Accordiq to the initial environmental 
examinntion (IEE) pqmd by USAID Jordan in August 2004. th project q u i r e s  a full envirvnnrotal 
impact assessment (EM). 

The Small Communities Project will design, dupavist and construct proven low-catnow-mainttnmce. 
wastewmter treatment plant (WWTP) to save North Shouneh (a midenrial community that lacks sewage 
collection networks), develop local apacity to ope& and maintain the facil i tk in a sustainable ~ t ~ n n e r  

after the project ends, turn ova  the operation and maintenance of the facility to local bodies (e.g., 
Municipality, Village Cormcils, P r ' i ~ t t  Sector), and eventually reuse the heated wSlOWcr. This will 
m e  as 1 model fix other amas in Jordan. Tbe project will span fow years. 

Cumdy. approximately 15.000 rrsidmts in the town of North Shounch rely on cesspits (401 -tic 
tanks). These pits arc gmerally pcrtneable ladmg to saepage of scptagc and potential gmundwatcr 
contamination. Nevertheless, resicknu need to cmpty their cesspits every couple of months (depending 
on pmncabihty, st- volum and h I y  size) because they frquardy overflow. Tanker trucks in the 
arca gct paid by households to empty the cCsopits. Ahbough banker drivers arc q u m d  to disc- the 
scptas in designated dunxpsites, they hquently do so haphazardly in these and 0 t h  locotiom, causing 
en~~rorrmhld and health pollution problems. 

DISCUSSION 2 
\\\ 

The sooping statement for-tk EA ldcntifies patentidly significant &mt, indirect and cumulative 
mvimmrmtal impacts during: (i) ~nstruction: excavation and site erosion, air pollution &om dust, health 
& safkty. nolsc, ranoval of plmt cover, almatim of aPface hydrology, and (ii) ppa~tim and 

: methane generation, sludge poduction, trafFic. wildlife, p a ,  u n p h w d  events and risks to 
treatment pl- and (ii) wabu health & s a f q ,  soil md aop conramirution. The Jordaaian 
M L ~ .  of Eavimnment has rlredy communicated its approval of the Scoping Smmnmt. 

DECISION 

Thc scaping statement fix thc EA for the "Wastcwwcr Tmtment Facilities f a  Small Communities In 
Jordan" Pqect is approved with there condltlons u eonrideratioas: 

Pvtlciplat in the process to review and refhe the nitrate standard far treated wastewater reuse m 
agricuhc or di-e into Wadis and national rivers, and t&e into account the results 6nrm rhis 
review procats as part of h e  t h l  design of tbc pppapcd W & R  project 

DISTBIBUT'ION: 
Mission Envvonmental OEcu 
ROD File 



FINAL 

SCOPING STATEMENT 

for the 

ENVIRONMENTAL ASSESSMENT 

of the 

W-TEWATER TREATMENT FACILITIES FOR SMALL COMMUNITIES IN JORDAN 

PROJECT IN NORTH SHOUNEH 

JUNE 2005 

INTRODUCTION 

In support of the people and Govanment of Jordan, USAID p b  to hance  the knplancntatim of a low-cost 
low-maintenance wmtewater treatment and reuse (wwr&R) project in North Shouneh. This is a four-ycu 
project implemented for the Wata Authority of Jordan by IRG and ECODIT unda the USAID 
Environmend Policy and Ins t i t u t id  Serengtbcning Indehite Qwntity Contract II (EPIQ Q. In accordance 
with USAID (22 CFR 21qenvi;0nmental review requirements, an initial environmental examination (IEE) 
prepared by USAID Jordan h August 2004 rcqukes a full environmental assessment (EA) to be canied w t  for 
the proposed project An EA is' a detailed study of the reasonably foreseeable qgdicant effects, both beneficial 
and advase, of a proposed action on the environment of a foreign country. 'Ihe k t  step in this process is the 
preparation of a Scoping Statement, which is a document used to anticipate poten* @cant ksues, issues 
that arc potena2lfy not significant, and to dctamine how and by whom the EA study will be c o n d u d  The 
purpose of this scoping statanent is also to set forth dm understandmgs between USAID and the Water 
Authority of Jordan / Ministry of Envircmment with respect to these issues for this project in North Shouneh. 

The WWr'&R project in North Sbounch is part of the wida activity, Wastewater Treatment Facilities for S d  
Communities in Jordan (the " S d  Communities Project"). The S d  Communities Project will design, 
supervise and construct pmvcn low-cost/low-rmintenance, scptagc-based wastewater trcament plants 
0 to save Shotmk and N o d  Shouneh (both communities lack sewage collection networks). The 
Jordanian Waatcwata M m a p m n t  Policy states dmt centnl treatment plants shall be built to save semi-urban 
and r d  communities and collection of uas tmtcr  s h d  be made i n i d l y  through trudang until such a time 
when collection spstans (uuch aa an underground piping network) are jusdied Trudnng wastewater to the 
centnl treatment plants eliminates the need for apcmive collection infnstructufe and provides flexibility ia 
selecting sites. It also facilitates a "community duster approach," saving several naghboring run l  
communities. 

North Shouneh, with a population of approximately 15,000 people, is one of the largest towns in the Northan 
Jordan Valley (NJV) sub-distxict ('Zmvnsa'7. It is part of the Muni+ty of Musath Bin Jabal, the noahan 
most municipality of the Jordan Valley with a total regjstaed population of over 30,000 people. Other 
muniapPkties in the NJV also indude the Tabq~t Fahel with approximately 27,000 people and then the 
Slurhabeel Bin Hasna with wa 28,000 people. Population damty is rckaveiy hrgh in some of the krgcr town- 
centers such as Noah Shounch, but is less so in other s& residential areas. Residcnd spas is quite limited in 
the NJV since the valley 6rlL within a murow snip of b@y agnculnuzl lands suttounded by steep ~LUS to the trst 



rod the Jordan Rivu to the West. The area borders Syria to the North and the Occupied Territories / Ismel to 
the West In the hills to the east, the NJV is bordered by the Muaicipalities of Taybeb and Kum that axe home 
to over 100,000 people. 

Within the NJV, five ptrmte septic tankas currently opemte full-time, disposing of 400 to 500 m3 of septage 
p a  day and as Iugb as 700 m3/&y in the summa. On avenge, households in the NJV nounally pry mywhere 
be- 5 and 20 JD for this service (ach tanka hip) when disposal is within the NJV, c k p d m g  on &e 
distance tankas must travel- Until very recently (December 2004) however, tanker &as 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 concans in the vicinity and uc now required to discharge at 
W\KWs much further away. As a result, tankas ue now chqmg between 20 and 45 JD'r unless they 
dLchvgc illegdy. Many households have to pump thek cesspits quite rcguLrty (once every 2 to 3 months, 
some once every 3 to 4 weeks). Mostly dependent on firm work, the f i n a n d  sbnin on most households from 
this septagc situation is tremendous. With the recent increase in tanker costs, many households could no longa 
afford to pump their cesspits, and hmve left than to overflow into the streets. This situation is most severe in 
the Municiplkty of Mu'ath Bin Jabd, and particulaciy in the town of North Shouneh. The quantiucs rrquiring 
disposal uc incrasing over time and without this projeq would inuasmgly cause significant pollution of soils, 
important water resources in the area as well as a further risk to the already hgde  public health situation and a 
further unbarable drain on meager family incomes. 

The Srmll Communities Project will also h e l o p  l o d  capacity to opaate and maintain the facilities in a 
sustainable mannu after the project ends, turn o v a  the operation and maintenance of these facilities to local 
bodies (Muniapal~ty, Vlll?ge Councils, Private Sector, etc), and eventually reuse h e  treated wastewater (IWW 
This will a w e  as a modd\for other a r a s  in Jordan. The Project b e .  in the summer of 2004, will span four 
pevs and covers a scope of y r k  comprised of the foUowing detailed tasks: 

Task 1: Conduct prJkninary 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: Prepre detailed cagincaing dcsign/dtpwings and bid documents; 

Task 6: Select contracton and supmke construction; 

Task 7: Monitor plant o p t i o n s  and the q d t y  of treated effluents; 

Task 8: hplanent  the wastewater reuse components; 

Task 9: Provide apacity building and hnining related to the projects; 

T u k  10: Assist the Govamnent of Jordan in the formulation of policies, guidhes,  and standards 
related to WWT&R; and 

Task 11: Prepare final report indudrng lessons l a m e d  

Accordrng to the IEE prepared by USAID Jardm in August 2004, dl of the above tasks with the exception of 
Task 6 and Task 8 qunlify for "Categorid Exclusions" per 22 CFR 216.2(c)(2)(ii as "analysis, studies, 
academic or r e s d  worlrshops and meetings"; per 22 CFR 216.2(c)(2)(xiv) as "studies, projects or programs 
intended to develop the capability of recipient countries to cngr%e in development phnning", per 22 CFR 
216.2(c)(2)(xv) as "actmities w-hich involve the application of design critaia or standards developed and 
approved by AID"; or as p a  22 CFR 216,2(c)(2)@ as "education, technical assistance, or tnining programs. 
Task 6 is given a ?Positive Determination" requiring the design, f&Uty, and construction mvuganent 
umtnctor to prrpve a combined scoping scssioa and WI EA pa 22 CFR 2162(d)(ni u "classes of actions 
nonn?liy having a sgdicnnt effect o n  the environment". Task 8 q d f i e d  for a 'Wcgative Detcnninntion" as i 
is not expected to have a negative impact on the cnvironmen~ u proposed mitigation measures will 
elimtnate/minlnize negative impmas. Nonetheless, reuse design and o p t i o n a l  considerations will be 
addressed in the EA. 



1) Health and edety r i e b  (to the public and to w o h )  
SEPpr - transport and movanent of construction vehicles and equipment in addition to excavations and 
o t h a  construction activities will potentially pose a h d t h  and safety risk to construction workas in addtion 
to their potential exposure to venomous snakes and scorpions. Some members of the public, espea?lly 
local farmers/ shepherds and military personnel will also be exposed to these additional vehicle movanenh 
and risk f d q  into some of the aavations for example 
m- this is poten* significant if appropriate construction transport, site safety and workas 
health/safety signage and procedures are not put phce and enforced Working conditions in the axe? cm 
dso be quite harsh with hi& humidity and hot temperatures during the summer. 

2) Noise pollution and nuieaacc to nearby rceidents/fnrmers 
- construction activities d generate noise that poses a risk to workas health and may be a 

nuisance to local fvmm and military personnel. 
SiPnificance - this temporary impact is potmtidy significant in &ght of the nature and if 
loud construction activities arc allowed to shtt before &wn and to pasist &a the late evening. 

3) Incrczscd tra6c/congcetion d mad wear due to conetruction rthted craneport 
- construction-related traffic could cause dsruptions to traffic dong roads and damage to ormll 

agricultural roads in the ax= . . - this tanpocvg impact is a potcnanlly significant since thae uc few main access roads in 
=y of 9 , h  &e s m d  agricultural mads in poor condtion) c s p c d y  if off-site earth dq0s. l  
quantities are s@ant and thck tmnsport is not wdl planned 

h 

4) Dirtuption to or lou of archaeology 
Sc;Qpr - construction dated vehicle movement and excavations could ause damage or destroy any 
potential archatologicaJ sites in and around the site. . . &Parfic;urcc- this permanent @pact is potentdy significant since the site is near the histodd Jordan 
River and if a survey by the department of antiquities reveals any known sites of potential importance or if 
others of lessa importance are discovered during construction without talung approptiate action (e.g. 
n o d i d o n  of relevant authorities, documentation). 

5) Reduction in aesthetice/hdscape degradation 
- the construction site and WWrP that results may be considered a degradation of visual aesthetics 

/ landscap. . . -- this impact is poten* s&cant in bght of the site's vicinity to an w. 
Failure to plant trees and ornamental vegetation around the paimeta of the site would also work to mnke 
the WWJT Icss aesthetically attr~ctive 

6) Durt and vehick e m i a e i o ~  
SEPpr - exavations, vehicle movement and ansport/disposd of excavated mat& can generate dust 
that can affect the health of workers, nearby fumers, military personnel and receptors on h e  other side of 
the borda (as w d  as ause  a nuisance). Dust and vehicle emissions om a h  ncgatsvcly impact fumcn' 
aops  in the vicinity, cspcaally citrus orchards. . . Slrmlficlace- dthougb winds are generally calm, a p e c d y  during the summer, this tanporaq impact is 
potentially @cant due to the lnrgc number of citrus orchards in the utn and on both sides of most 
access roads. Vehicle emissions may be significant if large euth-moving o p t i o n s  arc required as they 
may also impact crop yields. concans arc not expected to be @cant since 
southwcstajp and calm winds domiolu. 



7) Alteration of rurfice m o f i  and aseociated impacts 
- land leveling, excavations, waste disposal and construction of facilities can affect the local 

topography and potmadly put the construction site itself at risk -- this temporary impact is potentially s~gnrficant if construction acdpitia pasist through to 
the winter, a Lvge mount of surface water passes through the site and if appropriate dun?ge precautions 
are not built into the construction plan. 

8) Pollution firom temporary rtormgcldirposd of worken' and conrtruction wastes 
- construction activities and workas generate solid and liquid wastes that can ause contamination 

of sods and water as well as temporvy alteration of surface run-off. . . Slrmrficlncc- this is potentially significant if wastes are not approprGtely separated and disposed of in 
safe, designated locations and in Lght of the vicinity of the Jordan Riva, an -watacourse 

9) Removal of plant and mil cover 
Sco-% - construction activities will result in the removal of soil and vegetation cover, often pamanmdy. . . 
Slgpllficancc - this is potentially s i g d u n t  in light of the loose topsoils in the ara. 

10) Disruption to local ecosystem and lors of biodiversity 
- construction activities can alarm local fauna and in combination with 9) above, result in changes to 

the specific localized ecology and biodivasiy. 
cance - this is potentially 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 f a d  movanat  
corridor. 
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DIRECT.INDIRECTm--SIGNIFICANTEFFECTS 
DURMG OPERATION 

1) Poritivc Impacts 
The WWT&R project will generate a number of potenthl positme Lnpacts. The most sign~6cant of these 
indude, but arc not limited to the fbllowing 

Reducing the costs borne by households to empty cesspits through providulg a nearby, long-term 
WWrP solution that treats thcir wastes in an a-en* hicndly manna; 
Improving public haltfi/snnitation and protecting soil and water resources in the region by minimizing 
current cesspit ovaflows, that often flow into streets and residences, and controlling current disposal 
practices that also put agricultural lands at dsL; 
Cratiog a source of iuigation wata  that may re lax  f m h ~ t a  for o tha  purpoies and/or 
improve the productivity of farms in the vicinity that suffex kipt ion wata shortages in the summer, 
Strengthening locd institutions and cocmnunity participation. 

Inequality of eocic~conomic impact8 
- the presence of a WWT&R project can affect the value of smunding land and the benefichies 

of the WVVrP may be different people h m  those benefiting Erom reuse and/or those burdened by the 
WWlFs presence. . . m- this is potentially significant if+ disparities in the incidence of such issues result Erom 
the WWT&R project'r location and operations, and if such &paxities arc not addressed - a t h a  through 
participatory agreements ( f o d  or i n f o m ,  d e d  awareness with rrgPtds to the public/socll benefit 
versus the private bcnefit/harm of such a project, and/or hnancial incentives - as part of the institutional 
and o p e r a t i d  dmelopment associated with the project- 



3) Health and rdety rirle (to the public and to w o r h n )  
- the presence of a poses a danger to people with access to it u they may fall into lagoons 

or come into contact with microbiol~cally contaminated waters /sh~dge (aro~lhd the facilities or 9s ~ I S C  

workers). Wdd bovs may also visit the reuse site and a w e  injury to works. There may be 0th- 
occupation health and safety risks associated with running a WWTP. Transport risks are dealt with 
separately unda 4) below. . . Slnnlficlncc- this u poten* significant if appropriate signage, site snfety and wo&as hezlth/oafety 
and procedures are not put place and enforced TWW quality and safe reuse practices must also bc adhered 
to accorchg to standards. 

4) Changes in M c ,  rirk of accidents and impacts on mad quality 
- tanka trucks will bc funneled towards the PCr\WTP and will therefore result in a v e n t  change 

in traffic, which may affect road wear and cause an increase in acadents along pa&& mads and 
junctions. . . SrPnrficancc- this impact is potentidy #cant as tanka traffic is cIpected to bc havy in relation to 
normal traffic lmels in the vicinity of the WSWTP and most roads are not appropriately sized or built for 
such a change in o v d  traffic as a mult of the change in tanka routes. Specific access routes will need to 
bc designated, speed mmctions imposed and it is likely b t  they will need to be upgraded andlor 
renovated in the near future in kght of their existing state, especially if construction related traffic damage 
to mads is s e c a n t  

5) Agronomic Risks Auociatcd with TWW Reuu 
Srppr - water reuse may not be acceptlble to faxmas and consumers; marketing produce may be difficult. . . SlPnrficlnce- this bpact  is potentially sqpficant as it m y  affect the viability of reuse, especdy if 
monitoring and enfozc&ent mechvusms ue weak and fumers/consumers have little faith in such 
&tion. Farms in the a r a  may J o  suffa in tams of reputation in general, even though they may not 
be reusing l W W  themselves. Raising awareness, providmg information campaigns, tnining and a 
demonstration m e  site can also mitigate such risks. 

6) Tanker truck vehick emiesione 
- diesel-opaated septlge tanker trucks, o h  poorly maintaiaed and generating s~@c?nt 

particulate emissions, will bc using a Lmited numba of access roads b t  run betwan s m c d  fums. This 
can negatively impact crop qudty. . . --&is impact is potentially qpdicant due to the large number of ciaus orchards on both sicks 
of most access roads and the relatively hi& numba of tanka tucks expected to lnme at the WFVTP. 
Encouraging appropriate maintenance of tanker trucks to reduce emissions and minimiziag tmffic loads by 
providmg multiple access routes a n  mitigate &is impact 

7) Impact on wildlife, including birds 
SEQD+ - the presence of lagoons and changes in vegetation as a ruult of reuse, may mfluencc wildlife and 
bud habitats and movements. 
-- this impact is potentially s igdcant  if vcgctation nnd/or presence of Lrge lagoons result in 
non-localized chvlges such as dvlges in miptory or +or feeding/roosting grounds. 

8) Ineects, pee& and dieease vectore 
- the presence of lagoons and changu in vcgetntion as a mult  of rruse, may influence the 

populations of insects, pests and disuse vectors. . . m- his impact is potentially significant since the po tend  for pest/disease vector infestation 
already exists in the area and the WWIP may bigger an infestation. There arc iLo s m d  foreign laboras 
in the IUU, many of whom may bc disase &W (my labor brought into the area, indudmg during 
construction, must be screened for diseases). This impact also potentially has ~ i m p l i c a t i o n s .  
Appropriate integrated p a t  control management must be considered as put of regular operations. 



9) Soil and water contamination 
- in general, the +act on anter qulkty and soils in the e o n  ia upected to be positme (cg. 

leakages and accidental spills h m  tankas or illegal dischvges off-site are apeaed to be A c e d ) .  
However there is also an inaeased risk in the vicinity of the WWT&R sites &om leakages, seepages, 
overflows and inappropriate sludge txeatment/dkpoad E h e n t  d also be discharged and d ultimntdy 
flow into the Jordan Riva. Accurnuhtion of salts and other dements in the soil can also d t  6Lom 
irtiga tion with TWW. . . m- this impact is potentially s i g d a n t  in hgbt of the shallow groundwater levels and 

nature of water resources in the area. Any IWW discharges must respect intemrtiond 
agreements. Treatment units must be appropriately lined and appropriate a n c r p c y  mponse capacity and 
pmcduca  put in place in the event of treatment plant malfunction. Water and sludge rcunc/disposd must 
also confom to standards, with proper inigntion/soil mvllganent Incentmu for tankers to conform to 
regulations and reductions in the burden of septagc transport on households will bring about an 
impmvanent in the regional environment 

10) Odors 
b- odors in and around households will be reduced as a result of less cesspit overflows and improved 
tanker regulation. The receiving facilities and froat-end units of the WWIT however often @ve rise to 
odors that can be offensive to local farmas and military paoomel, possibty affecting residential arus 
furtha away. . . -- this impact is potennnlty w a n t  unless the WWlT is conscsvatmdy designed and/or 
able to buffer varinble influent l oachp .  Odor control will also be incorporated into the design at points in 
the treatment systern as appropriate. impacts nre not expected to be significant in Lght of 
the generally calm, so@wcstedy winds m the rver 

11) Rinks to the WWTP aad'ita opention 
SEnpr - the facilities built can potentully be themsdvcs at risk h flooding, gcc~technical stability and 
earthquakes. Power hiluru and influent shocks (qulkty and/or quantity) can rko jeopudrze the treatment 
process resulting in foul odors and failure to meet effluent standards. Bciug in a border / militarized zone 
also has s p e d  considuations. . . . SrPnlficlncc- such risks uc potentially significant if appropriately designed i n t d  dtnin?ge and u t d  
flood protection precautions are not built into design, careful investigation and the p t c c h n i d  and 
seismic conditions arc not accounted for dunng the civil design. In addition, standby power genaatots and 
o p a t i o d  flexibility / adaptability of the treatment Pains wiU minimize the xiab of prolonged 
malfunctions. Cooperation with the d t u y  in mpect of access perrnits and mitigating any 
possible/unforrseen restrictions mwt also be carefully phnned for. 

The EA t a m  will visit the p r e f d  candidate rites in North Shouneh and collect baseline data indudmg 
population and economic activities, scptsgc gmaation and collection (part of feasibility study), important 
~ t i o n a l ,  cultural and historic arus, topography, hydrogeology, climate, biodmeraity (huua, flora, avifauna) 
and ecosystem as depyl t  to the dehned study area and potential impacts outlined above). To the extent 
possible, we will seek these data &om primary sources. For example, we will communicate with WAJ directly to 
obtain data that will help us describe the site's h-logical situation. Other delmaables under the 'Small 
Communities Projccc" will provi& valuable bforrmtioa and ckdfications to the EA includtng the report 
"Institutional and Policy Revied' (submitted) and the feasibility study (pending). The project activities, 
their impacts and s p d c  mitigations will be s u d  in t a b  fomut dong with the necessary monitoring 
rquiranents, indicating the roles and respons~bilidcs for implementing the mitigahs/rnoaitorkg etc. This 
environmental management and monitoring plan (EMMI') will be ptnctical and will need to be periodically 
reviewed and updated dunng the lifetime of the project As such, it will save as the comastone for ensuing 



the implementation of the EA tecommeadations lad any adjustments whae  and d e n  deaned necessary in the 
future 

The format of the EA will k based on USAXD regulation CFR 216 and the G o v a ~ l e n t  of Jordan's draft EIA 
guidelines without m y  sig1~6-t variations. 

SCHEOULEQE-DDECISION- 
Evly February Scoping briefs prepared by the Project Team and r e v i d  by USAID for distribution 

prior to the scoping session 

End of February Public Scoping Session carried out 

Early March Draft Scoping Statement submitted to USAID and forwnrd to the MOE and o t h a  
rcicvant institutions for thck feedback 

Mid June F d  Scoping Stntement Submitted 

E* July Draft EA submitted to USAID and forwarded to the MOE and o tha  relevant institutions 
for their feedback A public presentation of the draft hndrngs d a h  be CLLded out at 
the community during thL pedod to obtrin any o t h a  feedback The fcdback p a i d  will 
be limited to 3 weeks. 

End of July Final EA w ~ubmined and approved within 2 weeks of subrmssion 

\\ 

ECODIT, IRG and MWHAJ have mobilized a mul t i -d i sdpw t a m  of core s p c a a l ~ ~ t s  with @ant E A  
expaience in Jordan and internationally to conduct the EA and produce the EA report, unda the direction of 
Mr. Bob Knk, the Chief of Party on the S d  Cornmunitits Project The team l a d a  for thk task will be Mr. 
Knrim El-Jisr. The table below presents the core assessment team indudq  degrees, qualifications and 
proposed position. 

. i b c  !..:?~:ir< t i1  rr:<-:;: 
1 .-..., i . :  

.. 
: 

,, ...... : *  ,.. l:.r j 111 \ icl;;.! 1 ,t.;i'jc:, 
I - -. . . . . . . . . . . .  . .\k;rtt.l~iii.ir.i\ . . . .  l:~ifi~;!kc~r~!;:: ......... ....... . . .  

> . . . . . . . . . .  .......... ..L --.- 1 
I 

,* 3 1 ' [! j , [)  '.!--.. .i$><.: ,',o>$~#!,~$:-." 11 s 
! . . 1 ,..- I , ]  :;,:::- . a,..~. ; f . . l ~ , ~ l l . ;  5;w< !.~!!cc 

" ...- L r---........-.-- i... ^ ^  -4 ...... . ................. . . . . . . . . -  , r.' i .\.i>,:. l b i :  <-,<:r,n:' :::-; 82 \-C.IIL.: 
t. , :-.. . \ I I l*jcir:i-gr.c +it v , . : . . :  ! 8 i 

ji t ; : , i .> t ;g<,< ,k ,  ... ........- . . .  . . .  . . . .  . . . . . . . . .  I ... i -4 

I ?>'\St 1' \ . .8 t>t  i '>l* , (  ,:I< ,:: t,. 
5 

I : . ">!  .,.,. , ,.. .., ;, .C.;:.,,!(.: 1 Ls',:;! >< 1;;; #{if-;c:i.:::, .\:l.ic:.i:;>! , 3 i ]<!,,!,>:::<::! 2.,.:t.:.::<s 
) . _ . . .  _ . .  -. .. .* 

i{sc J i 1 1  ,!, :ky:lr;L] > ; ~ : ~ ; r 3 ~ : ~ >  : >;:~>r:, ,\,; I ! )<  ,!,? \ v :~ ' . I : I~ I~  \!?r<~,iIi:i 1 .......... - _ i _ _ t . ~ ~ . ~ .  --.: ...--- -. . .  ? i 
-I 

l t r i ~ l ~ c r  l'cg[~:?i:. ,I{ (.,,.;,:~-~!,:;:~co: ? i ! 5~  i::~, 3r;:~~c!:~;~l Kc:r!::t , I : : I~  :: , H i I 
f !;-.*;:I,L . i i : u ; ~  I;:AII~,%:: 1.3s~ ]t (? , , ;~rct .  :, ;::<eec-:.~r:~ ,!: , ~ r > i I  I:c~.I>c.;::II>? _ _ _ 

I . . . .  ........... .................. .................. .................................... . 

BEST AVAILABLE COPY 



The Hashemite Kingdom 
Of Jordan 

> I \ .  . tone .\;~r.ncs 
Jli\\ion 1)ireclor 
I nitctl S ~ ~ t c s  .\fcnc? Tor Inti rn i~t io~~i i l  I)c.~rI~~pnicnt 
:tn~r.ririij~ Emh:lss) 
.-\ t ~ ~ n l a n ,  
ktt\ Yo. 5'lZ1I143 

I'rojcct: \\actcniiter ?^rc.atnicilt k'ucilit~es for Sn1;111 Comn1ut1ilic.s in .lf~rclan 
Sul~jcct; \f'\\ TI' site :tt Uurth Shcrbneh 

- - 
\ , ,\ - .  - .  \ '":uj 3 . "  - -.>I i 2 , ' i  " ->'- -3 -: \ Y  - 4 :-,t. ;,\ :r >> :- , . ,v!* . \ a . - * - 

Tel -5ri611100 - 5683100 Far 5679143 P 0.B0x 2-11 5 Gmrnan 1 1183 Jordan Or P.O.Box 5012 Amman 3 1181 , ~ n e c l * ~  

BEST AVAILABLE COPY 



1. HIGHLIGHTS FROM THE WORKSHOP O N  THE DRAFT 
FEASIBILITY STUDY, DRAFT EA AND DRAFT INSTITUTIONAL & 

COST RECOVERY REPORTS' KEY FINDINGS 

Tuesday August 30 (North Shouneh), 2005 

1.1 Workshop on Dmft FS, EIA findings and introduction to I&CR work at North 
Shouneh - Administrative Governor 

54 Attendees - Various ministries, local members of the public, N W s  etc. Full List 
Attached. 

Few suggestions to hand over the WUTP to Joint Services Council, but JSCs are legally 
established under the Ministry of Municipahties 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 Municipahty with the responsibility for plant management and O W .  
The Municipalitywould require Technical Support / Supervision from WAJ. 

Some raised important concerns about what would happen if the Municipality failed - how 
would the situation'. be rectified. WAJ started responding in terms of monitoring and 

\\ 
enforcement, eventyy  taking back control of the WWT'P if municipahty consistently faded. 

Mayor and others confirmed most of the f indqs  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 WWT'P. 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 worbhop revealed he t h u h  the cost will be 10 - 12 
JD for his 12 m3 tanker - more than willing to give 1 JD of t h  to the WWTP. 

Many suggested getting a Tanker (or more) for the Municipalityto service the poorest / possible 
keep costs down (the Municipahty already asked for 5 tankers from the government to alleviate 
existing problems, but does not expect this request to be granted) - USAID/WAJ expressed 
vahd 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 techcians/workers during construction as means for them 
to learn about the plant and help guarantee their commitments in the long run 

C~entl~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 (A1 Madraseh 
according to GIs / MWI maps, with no record of population, probably around 10 to 20 
households) - within 1 krn (resident claimed several hundred meters) to the Somh 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 techcal and EMMP safeguards against 
odors but wants some sort of long-term guarantees that odors will not affect hls community, and 
what would happen if they did. Note: Possible compensation for Hamamreh residents could be 
free septage dsposal or free reuse water. Joseph made clear that he, and more generally the local 
community, has the responsibility to ensure the WWTP is operated properly (e.g., the influent 
does not exceed the plant capacid 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 panicipantri~~dered if water reuse, and more generally wastewater treatment and reuse 
in North Shouneh, wpld not generate a bad reputation for the area The team explained that 
most water would be reuse onsite or offsite in a controlled manner. Panicipants understood this 
but still think reputation will be tainted and are worried. Concern about effluent reuse in the 
winter and the need for winter effluent storage. 

There was a &cussion of the Municipality's cost sharing: access roads to the plant, storage 
reservoir, etc. 

Recommendation and agreement to have a tour of a few treatment plants in the Kingdom so 
panicipants could observe operations and find out more about smells - WAJ suggested that 
cornrnunitypickthe WWTPs to be visited to ensure randomness. 
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Sabella, Ramzi (JORDANNVRE) [rsabella@usaid.gov] 
IC* Monday, September 10,2005 10:25 AM 

Osama Abu Rayyan; Joseph Karam 
FW: Barney Popkin's comments, draft EA, WWTF for Small Communities in Jordan, Task 3, 

sb No. Shouneh 
e, 

3 d Osama: 

h k e  a look at the emails from Dr. Hijazi and Barney and let me 
)at you can do. 

-iqinal Message----- 
lie gzi, m a 1  ( JORDAN/WRE) 
l&ay , September 19, 2005 11:20 AM 
)ella, Ramzi ( JORDAN/WRE) 
.:,RE: Barney Popkin1s comments, draft EA, WWTF for Small 
tk as in Jordan, Task 3, No. Shouneh 
tG- 

mite sure if possible that the project team try to respond ASAP 
e$.and cc us so that we can send Barney the revised document in 
orhim to give us the EA approval prior to his departure. As you 
will be all down at the dead sea Wed and Thursday, if the 
b- :am can pull an answer by tomgrrow COB and you give them 
sgt-mail, then maybe he can'$,inish the review prior to his 
rk! * 

id: ,rial Message- - - - - 
iey Popkin [mailto:bppopkin@yahoo.coml 

?hay , September 19, 2005 11:14 AM 
m i ,  amal (JORDANJWRE); Sabella, Ramzi (JORDANJWRE); Popkin, 
u$ /TS) 
: Warney Popkin's comments, draft EA, WWTF for Small Communities 
3n, Task 3, No. Shouneh 

L I, nd Ramzi , 
ir 
ir 
my few comments on the draft "Environmental 

Wastewater Treatment Facilities for Small 
in Jordan, Task 3, No. Shouneh, August 
ddition to Arnalls review comments. I am 

?ased to see this program. 

:d,% copy of the BEO-approved scoping statement 
)pjihdix for completeness. 

!sk soil erosion control and dust control more 

water Odors, ugh - An early doss of chlorine 
infulent often reduces odors 

; another but costly approach is to 
enclose and double-door the treatment 
s as was done in the San Francisco Oceanside 

P g -;at expense. Oxygenation is effective in 
dtion, but doesn1 t seem to do much on odor 
For human health and safety purposes, 

is effective, but a sodium or 
solution is preferred. 
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i Mr. Ro? R. \'entur;1, Jr. 
t ic  l ing l l i r e c t o r  Water Kcsr~n rccs 
and Environmct~t  Olf'ice 
I :SAlI> - t\nlma n 

Subjcbct: Cornmenti; on ihe En-~'ir~ortl~\i .r~~;~l ,-'iisi.ss~ncnr Rt?,>r: ior !hc 
Small Co~~?rnt,~r~i~it 's  Ll'~~q!l: \\'H[?T -1'~~Ll~:~ll"lli  .PIil:l:: P:C);I%:ct. iit 

Sont~ S h u ~ ~ n c t ~  

-\\ Dc:jr Sir, '. 
\vith re.[c.>. . ~ . n c c  \a ;$o:uur ii.it:r d:lzd or. - 2 - .August 2005,  aiong \!,ill, ihc 

culsics of  I ~ L '  rcpml;cp:di!:;< tl:e : J .~O\ :P  i ~ e n l i o n e r f  s~ih ;c i : t .  plrnsc iirlil 
artncllcd oar co1nuncnts on the said rcporc. 
TV'2 will he tvaitine for you: responses on our oa~nmerlts f o r  firrthur sti'ps. 
'1'har.k you for your  oon:irg~.ious colL'tbora.iio:t. 

..[ , I 
A- t e+, , .-\:; ; .- , ' d l  ' ' 
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1. CONSULTANT RESPONSES TO COMMENT RECEIVED FROM USAID AND 
c THE MOE ON THE NORTH SHOUNEH WWI'&R PROJECT DRAFT EA 

1y 1.1 Comments rreceived from USAID in an email dated lgth September, 2005 

I. "f t3ch a copy of  the BE Oapprv ved scoping sbtement as an appendix for completeness." 

Response: 
A copy of the BEOapproved scoping statement has been attached as in Appendur H to the 
Final EA 

2. "Address soil emsion controland dust control more explicitly" 

Bw Response: 
We have explicitly mentioned soil erosion as a potential impact under the headmg "Change in 
local hydrology, ..." during construction, and will add Erosion to the "Flooding" heading under 

G operations "Risks to the WWI*P structures" and the site. Additional mitigation measures 
pertaining to soil erosion now include slope stabilization with planting and compaction of any 

\ non-s t ructd  fill to prevent erosion, in addition to the hydrological mitigation measures already 
l i b  included in the report. Dust control has been made more explicit under Air qualityduring 

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. "Wastewater Odon - &early doss of chlorine to the wastewateriduent o h n  reduces odors 

L considem blx anothiw but costly appach  is to entrtrreIy enclose and double-door the 
trrabnent hciliti'es as was done in the San Fmncisco Ckeanside WWTPatgreatexpense. 
wgenatrbn is effective in biodegmddon, but doesn't seem to do much on odor conttv1. 

t For human health and safetyputposes, non-gaseous chlorine is effective, but a sodium or 
calcium chlon'ne solution is pre femd " 

Response: 
Our project team places mitigation of potential odor impacts as a top priority. The design team 
has gone to great lengths to ensure the WWrP is designed conservativelyto minimize and 

a eventually eliminate odor problems. Covering potential odor generating units, though normally r 
E, 

not required with such conservative designs, are nonetheless added at a calculated reasonable 
cost. As indicated in the comment above, covering the entire plant would be at an additional, 

T. probably unreasonable cost in relation to what is already proposed. Our detailed design 

L engineers are also looking at odor control at other p o h s  in [he W'WTP (e.g., receiving station, 
sludge transfer) and will propose such additional mitigation measures if they see the need to and 
in consultation with WAJ. Chlorination of the influent has been considered, but not opted for as 

I it would detrimentally affect the microbial populations essential for such "natural" treatment 
im processes, thereby jeoparhing the treatment efficiency. Chlorination also would not facilitate 

water reuse in irrigation. Finally chlorination is not deemed necessary, as the overall hydraulic 
residence time is long enough to ensure that fecal coliforms and E-coli wiU be within standards. 

w 
4. "Disinfection of  ttrated wastewater- I f  dsinfection of  treated wastewater to educe the 

concentration m'cm-organisms in the effluent is enw'sioned (which may be unnecessaty for 
YJ * 

LI exclmively imgation use) again, ANE BE 0 is encoumging chlonne fiquid solutions mther 
than gaseous chlonne for human health and sa fety reasons. I f  the disinfected effluent wi2 be 
discharged to where there is aquatic fife, it should be de-chIorinated afierdisinfectbn has 

2 been effected because many aquatic hXe f o m  are stxssed if notkilled by chlon'ne. " 
Y 



Response: 
Since the submittal of the Draft EA and in response to JVA's expressed desire to avoid any 
potential &charges to the Wadi during times when full reuse is not possible, we have had further 
&cussions with the JVA, several local farmers, the local MoA's irrigation sites director and the 
Municipality and we have been able to assure full reuse of the TWW. 7 5 s  development allowed 
the project to withdraw all &charge to Wadi contingency-related measures presented in the 1st 
Draft E k  Accordingly, the design of the WWT&R project has been modified to meet a lower 
effluent standard (Class B Reuse instead of Discharge to Wadis). Chlorination of effluents d no 
longer be a potential issue, as all of the effluents will be used in irrigation. The version of the 
Draft EA (2nd Draft) that was subsequently submitted to the MoE (15 copies) upon the request 
of US AID included these changes. 

5. "Attach documentation to demonstt;lteJordant>n govemment; mim>tn'esy local government; 
communities, and othersbkeholderhput to the process, as such input and communi'catrbns 
is impo&nt to the 22 CFR 216process." 

Response: 
We have attached in Appenh  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, c) a 
copy of the inter-ministerial site selection commirtee'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 E A 
and d) the MoE's feedback on the Draft EA among other documentation supporting the 
extensive stakeholder iqvolvernent and relevant approvals. ..- 

\\. 

rn 



1.2 Comments received on the U~ of October from the Ministry of E nvimnment in their 
letter to USAID dated 9" September, 2005 

I. "For the tiratment scheme shown on F i g m  5page 16,I wdsuggestplacing the 
denitti'ficabon reacton imediate+ a h r  the Recalculahg Sand FiItefs (RSF) for two 
teasons: the fmt is that when the demNtn~cation teacton are placed afier the RSFs, aaU the 
Muent  to the dem'tti'ficabon =actors w21haw been nittixed in the RSFs and the facultative I 

lagoons, which m'uresdtin a aghernittvgen remow4 while a t  the cmntlocatrbn odypart 
o f  the iduent  to the denitti'fication reacton has been m'tnxed the otherpart h t  comes fmm 
the anaembic lagoon has not The second teason in thatplacing the demNhficatrbn unit afier 
the RSFs elim'nates the need forpumping the wastewater back to the demNtnxcation 
~actors, which shouldresult in a considenble reduction in the opemtion cost However, 
there may be a need to recycle part of h e  effluent fmm the facultative lagoons back to the 
inlet of the facultatiw lagoons to impxvve theirniMcatrbn abiL'tJ' 

Response: 
We cannot place the denitrification reactor after the RSF, because we need the carbon content 
found in the sealed, relativelyuntreated septage from the anaerobic basins. If the unit were 
located after the RSF, then aJl of the wastewater would need to be pumped back to the front of 
the WWP for full treatment. Llke 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, methanol is sometimes dosed to provide appropriate conditions for 
denitrification to proceed. The proposed location of the denitrification reactors is the most 
efficient location for obtaining the appropriate GN ratios for denitrification. 

5 

\\. 
2. "As some shag0 w s p q s  a= downstream of the pmposed trea tmentplant, a clisidection 

step that brings tohl fecal coLfonn counts to le w l  where the water can be used for 
gmundwater~charge is necessary to pmtectgmundwatcr fmrn biological contam'nation. " 

Response: 
Pathogens will be reduced well below the required regulatory lunits (JS 893 2002) for the 
proposed wastewater use as the KWT'P design includes very conservative hydrakc retention 
times (HRT) in all units of 43 days. If however, sometimes in the future, aqder  recharge is to be 
considered, then we could add a chemical or W dismfection 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 WAJ and they should tell us what preference they have, and we will 
provide electrical connections for a W (if UV is selected), or chlorine dis~nfection (if chlorine is 
desired) now or for the future. 

3. "The statementat the bottom ofpage 14 whr'ch describes the difference between alternatives 
one and two in t e r n  of their eficiency in nitrogen n m o  w l  is not ready clear, Indeed the 
statement says both systems a n  expected to rrduce nitmgen concenttation to 45mg/l as 
nitnte which is equiwlent to about 10mg/l as m'hvgen" 

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 Alternative 2 will 
meet the current standard of 10 mg/l of nitrate in the form of nitrogen (N) - which is 
equivalent to 45 4 1  nitrate in the form of nitrate (NO,-) -- whereas Alternative 1 will 
meet a less stringent standard of 45 mg/l of nitrate in the form of nitrogen. The same 
applies to Alternatives 3 & 4, with Alternative 4 being designed to meet the current, 
more stringent nitrate standard and Alternative 3 meeting the less stringent standard. 



4. "The per capita domestic waster use which is the basis for estrtrmabhg waste water flo w looks 
vety low. Table I1 shows that the pmjected population of MBJ town in the year2028 which is 
the design year is 46,267 capita. By dividing the design waste water flo w of  1,200 m3/d on the 
pmjectedpopulat~bn assm'ng that 80% of the water used for domestic purposes goes to the 
septic tank, it is found h t  the assumedper capita domestic water use id 32.44Vd for the year 
2028 which veq low. Even if the cmntpopulation (2004) is considered and by doing the 
same caicuL3 tion, the per capita use for the year 2004 is 49.4 i/d which is w q  low. The 
report states that s w undng small communities other than MBJ may djspose their 
wastewaterinto this hatmentplant; whr'ch shouldmake the des%n, flow even larger. I 
think rhat the basis for calculatkg the design flow should be checked. " 

Response: 
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, bffering wastewater habits of households with cesspits that are costlyto 
empty- e.g. divert a lot of washing water to the garden, - etc.). Often, more relevat factors 
influencing septage generation include: 

o Size and construction of the cesspit; 
o Geetechnical characteristics; 
o Age and condition of the cesspit; 
o Household size; 
o Extent of drinkulg water use for purposes of small-scale, garden irrigation; and 
o Diligence of cesspit owners in s c h e d h g  their pumping. 

Since none of tG3e factors are amenable to practical data gathering, evaluation and analysis, the 
study methodology eqloyed 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 methodologyemployed are available in the Final 
Feasibility Study submitted to WAJ and USAID. 
The WWTP design is also amenable to a future upgrade if needed to accommodate unexpected 
changes in future flow rates. 

5. "The captions of Figures9 and 10 are sepamted from the Figms wsch creates some 
c o ~ i o n .  " 

Response: 
This has been rectified and the captions (references) to the figures in the text have been placed 
immediately preceding the figures themselves. 

6. "Figms 13, 14 and 15 are missing from Appendiv A" 

Response: 
This has been rectified. 

I. "An iduent  design criteria of BOD = 1850 mg/L for septage mght  be vety low, the real 
d u e  mght  be higher. " 

Response: 
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 WAJ 
data. The average for all of these 45 data points was 1,170 mg/l. We based our design value of 



1,850 mg/l BOD on the average of 22 data points where the BOD concentrations =re higher 
than the mode. Thus our criteria is again conservative. 
WAJ reports average septage concentrations of 1,600 mg/l BOD at Ain Ghazal. 2,000 mg/l was 
used for the design of A1 Akayder Septage-based WWTP, &re they assumed that around 20% 
of all septage brought in bytankers is greater than 1,500 mg/l. We believe that 1,850 mg/l is 
veryclose to the WAJ endorsed Akayder value; in addition, we are treating septage from a rural 
community, with very few, if any, major strong septage contributors. 
The proposed VWlT design also contains sufficient buffering / equalization capacity 
throughout the system, and especially in the front-end units, such that a few tankers with BOD 

I 

concentrations much &her than the average, can be handled without disruption to the treatment 
process, especiallywhen most tankers bring in septage that is lower than the avenge. 

I 8 'Yt is mentioned that the plant w'uinclude tuv comtmcted we&n&. Some bines this unit 
is not mentioned " 

9 Response: 
Ths has been rectified. 

Response: 

II This has been rectified. 

10. "Sludge in beds is not a treatment and it WI'~ be pmblemab'c io tenns of o d o ~  insect 
brredng and final usage or disposal. SwS&ble approach for sludge treatment must be 

kB considerrd. " 
3 

I Response: \\ 
YI The sludge entering the dr$ng 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. Odon will therefore be minimkd. 
JS 1145/1996 recognizes Air Drying (i.e. drying beds) as a form of First Level treatment. 
We will also included space for composting on-site (e.g., bywindrow) after d r p g  - which 
accordmg to JS 1145/1996, takes it to the Second Treatment Level. 

fQ 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. Samphg and analysis will 
also be carried out in addition to consultations with the relevant authorities on the proposed 
treatment and application / disposal methods. 
It is also our understandmg also that Jordanian Standards are currently being revised. The 

P 
revisions will be taken into account during the detailed design of the sludge treatment and 

Y application system 

12. "It is menhned that BOD loadxng h the anaerobic lagoons m'U be less than 300g/m3. 
i 
Pr This is not undetstood" 

Response: 
i- 
b 

This has been explained further in the text as: 
o The volumetric BOD l o a d q  (mass of BOD per anaerobic volume per day) is the basis 

for anaerobic lagood 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 
w litemture on WWIl? designs recommend specific values based on design temperatures 

and that the BOD loading should be h i t e d  to 300 rng/m3 in order to minimize odor 
potential and for more consistent organic degradation. 

htl 



tz. "Nothing is menbbned about the methodology or technology that  wiU be used to &at odors 
and gaseous po flutanb. " 

Response: 

w 
a These d be simple technology and are being developed as part of the detailed design in 

consultation with WAJ. 

.13. 'Zegal and institubbnal fmme work has to be n &ed" 
r*l 

Response: 
It is not clear what is exactlyrequired here. 

Y 

14. "Some ofFig (11) is Metcalfand Eddy, 1999. Does Metcalf& Eddygive the jordamkn 
map? Isn't them any oHcia1 mfemnce institution for such a map" 

Y 

Response: 
Metcalf & Eddie do not provide a reference for the map used 

YIP 
15. "There mre not any base fine studies for the exisb'ng environment " 

Pr Response: 
The baseline studies included a review of available data and literature relevant to the impacted 
areas (mostly localized when d e h g  with the negative impacts) and was based on site visits by 
recognkd e.xperts as originally proposed in the Scoping Statement. Gathering of original data 

m was and is not deemed necessary as part of the Impact Assessment stage, but is recommended 
for specific impacts and baseline monitoring as part of implementing the Environmental 
Management and ~ o n i t o ~ ~ l h .  

YII 

16. "There was no any quantibtive alssessment for different enwivnmental impacts" 

Response: 
A quantitative assessment of impacts was not deemed necessaryfor making the assessments 
(relative to the existing situation) and proposing the mitigations (that are on the safe-side) 

hu presented in the report. Furthermore, l o c h d  data (e.g. groundwater or air q d t y )  is not 
available to allow such an assessment. 

Z "The possibifit;~ of flood ofjordan River dununng winter time should be considemd. The ' pmposed site if only 50x11 a way h m  the i v e ~  " 

4 Response: 
Section 52.d of the EA report states: 'Flooding from nearby riven 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 meten h h e r  in elevation at its lowest points, with most of the site being at least 10 

L meten higher in elevation." 

9. "The odor caused by sewage loading tankers while tra whg on the mads should be 
&I considend and m'bga ted " 

Response: 
& a Tankers are vacuum tankers with closed valves. This prevents emission of odors from them 

while travehg. Licensing and inspection by WAJ and the Tdfic  Department ensures that all 
tankers meet required specifications. 

iu 
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