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Appendix 1-1 MM for Beginning of the Preparatory Sur vey

MINUTES OF MEETING

BETWEEN
JAPANESE PREPARATORY SURVEY TEAM /::
AND _ ‘,-':,J
THE PALESTINIAN WATER AUTHORITY w ,
ON %,
THE JERICHO WASTEWATER COLLECTION, TREATMENT SYSTEM "":'::}Ef

AND REUSE PROJECT

In response {0 the request from the Palestinian Authority (hereinafler referred to as "PA"),
the Government of Ispan decided fo conduet the Preparatory Survey of the Project for Jericho
Wastewaler Collection, Treatment System and Rense Project (hereinafter referred to as "the
Project”) and entrusted the study to the Japun International Cooperation Agency (hereinafier
referred to as "JICA"™) .

JICA implemented the Preparatory Survey (Pre F/IS and F/S) from July to August 2010,
JICA confirmed that conditions which were stipulated in the Minutes of Meeting between the
Palestinian Water Authority (hereinafter referred to as "PWA") and JICA signed on 8% August 2010
have been achieved by the Palestinian side to move forward to further study.

JNCA sent the Preparstory Survey (Basic Design) Team (hereinafier referred lo as "the
Team" ) to the West Bank, which is headed by Mr. Naoki Mori, Deputy Director General, Global
Environment Depastment, JICA, and is scheduled to stay in the country from 13" December 2010
to 16™ December 2010,

The Team held discussions with the officials concemed of the Palestinian side and
conducted field surveys in the study arca,

In the course of discussions and field surveys, both parties have confirmed the outline and
schedule of the survey, Japan's Grand Aid Scheme, necessary sctions to be taken by the Palestinian
side and so forth which are described in the attachment of this minutes of meeting.

Ramallah, 13th January, 2011

D& e N MY ek
Mr. Naota Mulai % WHREES Nnibter D, Shaddad AT Altli
Senior Representative ; ik
JICA Palestine Office i estiniam Water Authority

Japan International Cooperation Agency

'{
~aved &

Dr. Estephan Selomeh

Special Advisor to the Minister
Mimstry of Planning & Administrative
Developmsnt



ATTACHMENT

1. Dutline of the Project

1=1. The outline of the Project will be anal yzed and agreed with both sides through the Prepartory
Survey. Findings through the Pre F'S and F/S are wtilized for the Basic Design.

| -2. Final decision of the outline of the Project will be determined by the Government of Japan,

2. Outline of the Preparatory Swrvey (Basic Design) (hercinafter refferred to as “the Survey™)

2-1. Overall schedule of the Survey is attached as Annex -1,

2.2, The Survey is divided into two phases as the Basic Design 1 (B/D 1) and the Basic Design 2
(B/D 2).

2-3. The Team will analyze and finalize the scope of the Project in B/D 1. In this process, largel
area and other ertical issues of the Project will be re-examined and cost estimation will be
carried out through B/D 1, B/D 1 will be eompleted by around early January, 2011

2-5. Through B/D 1, JICA will make & report on the Project o the government of Fapan for its
appraisal. Before n submission of the report, the Project scope should be finalized and
mutually agreed between the Palestinian side and JICA.

2-6. Upon the submission of the report, the government of Japan will make an appraisal of the
Project. Following this, the Team will implement B/D 2 for further study, such as land survey,
environmental and social consideration, deiailed cost estimation and so forth.

2-7, Drafl report of B/D 2 will be ready in June 20011, and then JICA will explain it to the
Palestininn side

2-%, Final report of the Survey will be submitted in August 201 1.

A Main Comtents of B/ 1
3-1, To finalize the scope of the Project, following items in particular should be re-examined and
mutually agreed between the Palestimian side and JICA.
1) Target service area
2) Tarpel service population
3) Design sowajze rate
4) Sewerage facilities including sewer pipeline network, sewage treatment plamt
5) Cost estimation
6) Reuse of treated sowape
3-2 JICA will make a report for the govermment of Japan.

4. Main Contents of B/D 2

4-1. Based on the scope of the Project which is finalized through B/D 1, further survey such as
following items will be carried oul.
1) Drawings of sewerage facilities
2y Matural condibion survey



3) Social condition survey
4) Environmental and Social consideration
5) Procurement planning

5. Japan's Grant Aid Scheme

5-1. The Palestinian side understands the Japan's Grant Aid Scheme explained by the Team, as
deseribed i the lnveption Repont. The Inception Repont i3 annched as Annex-2,

5-2. The Palestinian side will take the necessary measures, as described in the Inception Report, for
smooth implementation of the Project, as o condition for the Japanese Grant Aid to be
implemented.

5-3. JICA will advise the Palestinian side if there are any other undertakings based on the resull of
this study.

b (¥ther Relevant Tesnes

f-1. JICA explained that it is difficult to cover cost of implementation for all arens, population and
sewerage facilities including sewer pipelines which were proposed in the Pre F/S and the F/S.
JICA reiterated that financial contribution from the Palestinian side is indispensable for
successful implementation of the Project and the Palestinian side agreed on their necessary
financial contribubion to the Project.

6-2. JICA confirmed the status of schievement of the conditions which are stipulated in the Minules
of Meeting between the PWA and JICA signed on 7" February 2010,

6-3 JICA reiterated that those conditions ghould be achieved in accordance with the road map s
stipulated in the Minutes of Meeting between PWA and JICA signed on 8" August 2010,

6-4. The current status of achievements is shown in the road map attached hereto. The road map is
attached as Annex-3.

6-5. JICA confirmed with PWA that PWA should confirm with the Israeli side on the effluent
gquality through Joint Water Commiltee during the Survey.

6-6. Relevant Palestinion  suthorities are requested 1o assist the Teamm for the smooth
implementation of the Survey as stipulated in the Inceplion Report, section 3.5.

Annex-1: Overall Schedule of the Survey

Aniiex-=2" Irm::pliun F.u:pu.-rt
Annex-3: Road Map
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Annex L

The Palestine Water Authority
Jericho Municipality

THE PREPARATORY SURVEY (BASIC DESIGN)
ON

THE JERICHO WASTEWATER COLLECTION,

TREATMENT SYSTEM AND REUSE PROJECT

INCEPTION REPORT

December 2010

FPrepared by

THE PREPARATORY STUDY TEAM

JAPAN INTERNATIONAL COOPERATION AGENCY

JICA
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Inception Report for the Preparatory Study (Basic Design) on
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1.

I inbroviriios

Introduction

In response to a request from the Palestinian Authority (hereinafter referred 1o as “PA™), the
Government of Japan (hereinafler referred to as “GOI™) decided 1o conduct (he Prepamtory
Burvey on the Jericho Wagtewater Collection, Treiiment Svatem and Fewse (hereinnfter refermed
to as “the Swdy™) and entrusted it to the Japan International Cooperation Agency (hereinafier
referred to as “JICA™).

NCA sent the Preparatory Survey Team (hereinafier referred to as “the Team™), headed by Mr,
Maoki MORI, Deputy Direclor General, Environmental Management Group, Global
Environmeeni Department, JICA.

This inception report has been peepared 1o explain Japan's CGrand Aid scheme, the
characteristics of the Preparstory Survey (Basic Design), objectives and methods of the Survey,
and 1o confirm mutual understandings regarding basic tems of the Project.

A-8
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2, Japan’s Grant Aid
2.1  Japan's Grant Ald Scheme

The Granl Add is non-reimbursable fund provided to a reciplent coamlry to procure the facilitics,
equipment and services (engineering services and transportation of the products, ele.) for ils
economic and social development in sccordance with the relevant laws and regulations of

Japan. The Grant Aid is not supplied through the donation of materials as such,

1.1 Grant Aid Procedures
The Japanese Grant Aid is supplied through following procedures

‘Preparatory Survey

- The Survey conducted by JICA
*Appraisal &Approval

-Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
* Authority Tor Determining Implementation

-The Motes exchanged between the GOJ and o recipient country
“Grant Agreement (hereinafter referred to as “ihe GIAY)

-Agreement concluded between JICA and a recipient country
*Implemeniation

-Implementation of the Praject on the bagis ol the G/A

2.1.2 Preparatory Survey
(171 Contents ol the Stucdy

The aim of the preparatory Survey is to provide a basic document necessary for the apprasal
al the Project made by the GOJ and TICA. The contents of the Survey are as fallows:

- Confirmation of the background. objectives, and benefits of the Project and also
institutional capacity of relevant agencies of the recipient country necessary for the
implementation of the Projpec

- Evaluation of the appropristencas of the Project 1o be implemented under the Grant Aid
Scheme from a technical, financial, social and economic point of view.

= Confirmation of items agreed between both parties concemning the basic concept of the
Project.

- Preparation of & outling design of the Projoct.

A-9
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- Estimation of costs of (he Project.

The contents of the original request by the recipient country are not necessarily approved in
their initial form as the contents of the Grunt Aid project, The Outline Design of the Project is
confirmed bised on the guidelines of the Japan's Grant Ald scheme,

NCA requests the Government of the recipient coumry to take whatever mensunes fecessary
i achieve its self-reliance in the implementation of the Project. Such measures must be
puaranteed even though they may [all outsicde of the jurisdiction of the orpanization of the
recipient country which actually implements the Project. Therefore, the implementation of the
Project s conflirmed by all relevant orpenizations of the recipient coumry based on the

Minutes of Discussions.
(2} Selection of Consultanls

For smooth implementation of the Survey, JICA employs (a) registered consulling firmis).
JICA selects (n) firm{s) based on proposals submitted by inlerested Grms.

(3] Resull of the Survey
JCA reviews 1the Report on the results of the Survey and recommends the GOJ to appraise
the implementation of the Project after confirming (e appropriateness of the Project,

1.3 Jupan’s Grant Aid Scheme

(1) The E'N and the G/A

Afler the Project is approved by the Cabinet of Japan, the Exchange of Moles(hereinalier
referred to as “the E'NT) will be singed between the GOJ and the Government of the recipient
country to make a pledge for assistance, which is followed by the conclusion of the G/A
between JICA and the Government of the recipient country to define the necessary articles 1o
implement the Project, such as payment conditions, responsibilities of the Government of the
recipient country, and procurement conditions.

(2} Sclection of Consultents

In order 1o maintain technical consistency, the consulting firm{s) which conducted the Survey
will be recommended by JICA to the recipient country o conlinue to work on the Project’s
implementation afler the EN and G/A.

{31 Eligible source couniry

Under the Japanese Gramt Aid, in principle, Japanese products and services (neluding
3 z5

A-10

REN



X apant Greawt Jnd

trangport or those of the recipient country are to be purchased. When JICA and the
Government of the recipient country or its designated authorily deem it necessary, the Grant
Aid may be used for the purchase of the products or services of 8 third country.  However,
the prime contractors, namely, constructing and procurement firms, and the prime consulting
firm are limited to “Jopancse nationals”,

{4) Mecessity of "Verification"

The Govemment of the recipient country or its designated authority will conclude contracts
denominated in Japancse yen with Japanese nationals, Those contracts shall be verified by
JCA. This "Verfication" s deemed necessary o fullill sceountability 1o Japanese taxpoyers.

(5) Major undertakings i be taken by the Government of the Fecipient Country

In the implementation of the Grant Ald Project, the recipient eountry is requined o undertake
such NECessary MEeasUres a3 Anmnex.

{6) "Proper Use"

The Government of the recipient country is required (o mainiain and use properly and
effectively the facilities constructed and the equipment purchased under the Gramt Aid, to
psxign staff necessary for this operation and manlenance and © bear all the expenses oiher
than those coverad by the Grant Aid,

{71 "Expori and Re-gxport™

The products purchased under the Grant Aid should not be exported or re-exported from the
recipienl country,

{3) Banking Arrengements (BAA)

a) The Governmenl of the recipient country or its designated sulhority should open an
aeeounl under the name of the Govermment of the recipient country in & bank o Japan
{hereinafier referred to as “the Bunk"). JICA will cxccute the Granl Aid by making
paymenis in Japanese ven 1o cover the obligations incumred by the Govermiment of the
recipieni couniry or its designnled authority under the Verified Contracts.

b) The payments will be made when payment requests are presented by (he Bank w JICA
under an Authorization to Pay (A/P) issued by the Government of the recipient country or

its designated suihorty,
4 E S5
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(%) Autherization to Pay (A/F)

The Covernmeni of the recipien country should bear an edvising commission of an
Aathoration o Py and payment commissions poid to the Bank

(10} Socinl and Environmenial Considerntions

A recipient country must carefully consider social and environmental impacts by the Project
and musi comply with the environmental regalations of the recipiem country and JICA
socio-environmental guidelines

2.2 Graot Aid Procedures

Following Table 2.1 shows “Malof UNDERTAKINGS T BE TaKEN BY EACH
COVERNMENT" and Figure 2.0 indicates “FLow CHART OF JAran's GRANT AID
PROCEDURES”, respectively. In this project

5 f"
Esﬂﬂ
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Table 2.1 Major Undertakings o be Tiken by Each Government
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I deplememiadon of the Sy

3. lImplementation of the Survey

3.1  Status of the Survey

The Study investigates the background, parpose, project benelits of the contents of the request
from the Palestmian Authorly and seclor's O M capocity needed for project mmplementalion
1 verly their relevancy rom lechinenl and sodo-ecomomical viewpoint,

Throargh discussion with relevant authorities, hesic concept of the project is mutually confirmed
fo conduct basic design and project implementation plon.

The aims of the Survey are to collect the hasic materials for decision-making for the Japanese
Ceovernment to approve the implementation of this project by Tapan’s Grant Aid Scheme.

3.2 Study Schedule

-
e Tu-?‘
L1 Propsration Wik n Japen
R0 2 P Sy i o
{111 Hemg Wicxk B i
115N Torvey | - {
HI12 131 Huaw Wk I | I -
1 Exprimsin: of DE 6 | |
UL imF A Salvwsied ol 19 = [ —
Lot
Figure 3.2  Tentative Schedule of Basic Design Study
3.3 Member of the Team
Table 3.1 Member of the Team
HMame Fosition Drpanization
Mr. N. Mori | Team Leader of the Study Team JICA
Mr. I Aoki ; Planning Mann
M K. Matseoka | Lesder of fhe Consuilinnl Tean'Sewemge System Planning’
i Envirgmmental and Socinl Consideraion |
ML T Walsmabs | Scwag Treatment Facility Planning Design e v
MrY Konda  Sewer Pipeline PlanningTesign Co., Lid
Hr Ii Makanmura L-u:ul I:-umhuml?mcurEnnnL PlanninyConstrection Planming
Mr. A Matsui Electric Equipment Flanning
s £S5 9H
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34 Proposed ltinerary of the Team
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3.5

I fejlrmieniiiion of e Sy

ltems Requested by the Team to the Recipient Side

Relevam Palestinian Agencies are requested o assist the Tesm (or the smooth implementation
of the Stady as. follows;

(1) The Palestinian Authonly shall accord privileges, exempiions and other benefits to the
Team in sewordance with e Minutes of Mesting between the Governiment of Japan and the
Palestinian Water Authority (PWA) signed on Aagust 8§, 2080,

(2) The Palestinian Authority shall bear claims, ( any anses, mgpinst the members of the Team
resulting from, ocourring in the course of, or, otherwise connecled with, the dischanre of
their dulies in the implementation of the Survey, except such cloims anse from gross
negligence or willful misconduct on the part of the Team,

(1) The Palestinin Water Authonty {PWA) shell be the exccuting agency and coordirating body
in relmtions with international, sther govemmental snd non-govermmental oeantions for
smooth implementation of the Survey.

(4] PWA shall at ite own expense, provide the Temm with the following, in eooperation with
other organizations concermed:

1) Security-related information os well as measures (o ensure the safety of the Team;

b} Information on as well as support in obtaining medical service;

) Availnble data (includimg maps and phatographs) and fnformation reliated 1o the Study:
d) Counter personnel; and,

&) Arranging meetings with officers: concemed.

{3) To prepare the answers for the Questionnmre presenied by the Team.

{6} To secure the permisgions of phodographs and eniry inlo private properiies and restricted
areas for proper execution of the Siudy, if necessory.

(7} Subject 1o approval by PWA, 1o make armangements o allow the Team 0 bring hack o
Jupitn any mecessary daotn, maps mnd naaterials related 1o the Survey,

10 o5
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4. Cimipntr af the Snsly

Contents of the Survey

Objectives of the Survey

Tl Study has the following ohjectives:

(1

To idemtify and confinm the components of the proposed Project,

(21 Tocoordinate with development plan a1 national, provincial, sectoral and other levels,

(3] Toasppraise and evaluate the technical and economical viability of the Project,

{4}  To prepare o general lavout and bogic desipgn,

(5)  To estimate the cost of the Project and the schedule raquired for implementing its
canstrnction pnd or procurement

Comtents of the Study

The: followmes are the major work items:

(n

(2)
{3}

)
{5)
{6}
("

(8]
(%)
(103
(1

Preparation of the ultimpe sewerage system plan, future system developrent plan for
specified aren to be cemainly served, phased deveiopment scheme, prajection of
populaion, desien sewape rare and s2wnee qualicy in every 3 vears

Decrsion ol gl sewer pipelines, largel sewage treatment fcilities end thedr nllociion
Propration of pelimimay design aand comstiuction method of sewerage system amd cosi
eslineation

aupport in establishment of environmental impact analysis and impact mitigation plan
Financial anulysis of the project

Formulntion of &M structure, Ch B budial ond taci (T aystem

Understanding of residents’ mwircness toward scwerage system through Socinl Condition
survey

Proposal of hewse sonneclion promotion phin

Proposal of human resource development phin for D&M skills

Consultation witk related Palestinian apencies regarding the abovementioned work items
Study [or disposal and reuse of treated sewage and sludge fom sewage lneatment
facilities

Aims of the Field Survey

To achieve the objectives of the Survey, the Team will comdoct the following during field
SUrvey:

(17 Tostucdy the current situsion of the eoncemed secior,
(23 To conlimn the cenimlexecuiingopermiing agency wilh its sdministraiion, bodpzel, stalf,

manpower and their relationships,

(3} Toassure the foancial capabiliy of e execaiung aeeney,

1 t-rj‘
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4, sty of the Sy

(4) Tocoordinte with other donors, i pny,
(5) To carry oul ficld survey of the Projeet site (conditions; weather, iopography, geology,
hydrogeology and water supply fieility: opesation'maintenance),

{6) To collect and analyze data, information and materials,

(7] To study local conditions on procurement, construction andfor ransportation,

(8] Tostudy tax and levy system and

(9) Onbers, il any
Based on the survey results, the Team prepares the development plan of the proposed sewerage
facilitics, facility design, O&M plan and structure, tarft schedule, environmental impact
analysis and impact miligation plan through consullation with relevant Palestinian agencies,
Studies in Japan

The results of the field survey are analyzed in Japan, After consultation with JICA and
concerned parties in Japan, the Tewm will make the lavoul and design of facilities and'or
equipment, which will be incorporated i the scope of the Propect,. | is imporiant (o nole that
the capability of the executing/implementing agency 1o operate and maintain the facilities and
equipment will affect the decision of the approprate scope of the Propeet.

The result of the design, called the “Basic Design™ is summed up to the drafi report of the
Survey, Ns comtents are explained and discussed with the officials of Palestinian Authority as
JIC A dispaiches the Basic Design Explanation Team.

12 i:'s
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5.  Description of the Project
Japan side understands following desoriptions of the Project.
5.1 Background of the Project and its Aims

Jericho-Jordan Valley Area is located in world funous Rifl Valley,  Owing o ity inpographical fenmures,
domestic sewnge genernied in urban preas ennnol be discharged 10 other river basin and is forced 1o remain
within the city aree,  Duwe to the lock of approprisle sevwasge ireniment Tneility, sanitury condition bos boen
deteriorled.  Further, goil and pgroundwater contanvination by sesmge las been worded and as the
groundwaier vein conlamination was confinmed on Jamary 2000, sewnge treatment has become @ urgent
iatler

While, singe available surfuce waler source 5 quite Limited, most of existing polable waler sources is
provmehunter ot doe o the relationship between lerael, the sdioining coantry, potentinl development
groundwater source is also limited.  As Bsraeli Govermment has been concemning about the adverse effect
of Jericho®s aail and groundwaier contamimation om their cooniry, proper spwpge trestmen is considered a3
o significant isswe in 8 context of peace of the Middle Fas

From the viewpoin of efficient usilizotion of Hmiled water resources, reamse of ireaded sewnpe is repnrded
a8 the one of the new water sources.  Agriculiural development has been expected in Jericho City and the
construction of the Agro-industrin]l Park is examined s the cone project in “Pesce and Prosperity
Corridor Coneept”™ promated by the Japanese Government. Integrated sewape (remtment is also
examined Bised on the premises of proper primary meatment of sewape genernied in Agro-industrial

Park. Therelore, the congtruction of sewerage system 18 considerad 2s a principal project 10 improve
i sanitary environment and (0 Prescrve Waler resources.

Baged on such circumstances, the Palestininn Authowity requesied 1o the Govemnmem of Jopan the
consiructon of sewerngpe sysiem in Jericho City located m the west bank of Jordan River by the Grant Aid
scheme.  In response to this request, JCA conducied basic study on April mnd October 2009 to collect and
armange the hosic mformsion.  Further, they eonducted the preparatory survey (Pre '8 and 175) from
Jily 1o Avgmsl of 20010 o examine the Meility construction sites and sewape trentmeni meihod.
Anticipated that this project will be examned by the Japanese Cabinet oo this coming Febroary 2011, the

necessity nnad the relevaney of te praject will be examidned, appropriate cooperation plan will e prepared,
proper [acilaty design end cosl estimation will be conducted by the Survey.

52  ltems reviewed through this Survey

Contents of the requests as of /S in August 2010 are follows:

Target Service Asea Jericho City, An Nuwi'ma, "Ein ad Duyvuk, Ein as Sultin
Coamp, Aqubet Jobar Camp, Agro-industral Park {after the
pramary irealment)

Tanzel Service Population 53,000 person [Year of 2023)

; £S
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¥ Desrriptiom af ihe Profect

Design Sewape Rate Daily Avernge = 11,000 m'iday
Daily Maximum © 15,400 m'fdoy
Hourly Maximum - 33,000 m"/day
Requested Sewerage Facilities Sewer Pipeline Network (Total length is unknown)

Sewape Treatment Plant (Renction Tanks, Mechanical and
Electrical Equipment)

Hased on the bagic eoncepl of the Cront Aid Scheme, targel year will be re-cxamined.  Dwie 1o 1he
budget limitation, target sewer pipeline network will also be restricted and thus, target service area
will be screened by prioritization in each comstruction phase.  Further, even sewemapge system werne
constructed, sewage will not be incoming il house connections are nol implemented.  Therefore,
connection ratio will be properly set in each construction phase. 5o, the current system scale
assurming that penerated sewape within the target aren will be collecied and treated will be reviewed,

14 »
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Items to be Discussed

Adter discussion with the authorities concerned in Japan, the following items will be discussed
by both sides:

1) Conlirmation on the contents of the Propect

23 Verlication on position of the Project

3} Investigation of O & M stajus

4) Field survey on proposed facility construction sites

5) Study on natural conditions

f) Data collection on weter supply projects in Jericho City

71 Exccution of social condition survey

8) Examinetion on sewer pipeline routcs

7} Confirmaticon on environmenial and social consideration

10} Preparation of sewerage system development plan

113 Conduct project financial analysis

12y Arrangement of umderdakings by Palestinmn side

13} Preparation of plans for technical cooperation and sofi componeni
[4) Examination on treatment of sewage penernied in the Apgro-industrial Park

I 5) Conduct survey on matertal/egquipment procuremsent condition through lecal contractors and
consullamnts

[6] Verification on licensing svstem for construction works in Palestinian Area
17} Collection of data related 1o contingencies

I8) Examination on climate chanpe counlermessures

15 Fs
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Appendix 1-2 MM for DFR Explanation and Approval

MINUTES OF MEETING
BETWEEN
JAPANESE PREPARATORY SURVEY TEAM 7
AND
THE PALESTINIAN WATER AUTHORITY ]
ON
THE JERICHO WASTEWATER COLLECTION, TREATMENT SYSTEM
AND REUSE PROJECT

In July 2011, the Japan International Cooperation Agency (hereinafter referred to as
“JICA”) dispatched a Preparatory Survey Team on the Project for Jeriche Wastewater
Coilection, Treatment System and Reuse Project (hereinafter referred to as “the Project™).
Since December 2010, JICA has carried out the preparatory survey on the Project. Through
discussion, field survey and technical evaluation of the results in J apan, JICA has prepared the
draft preparatory survey report (hereinafter referred to as “the Draft Report™).

In order to explain and consult with the Palestinian Water Authority (hereinafter
referred to as "PWA") on the components of the Draft Report, JICA has sent the Draft Repoxt
Explanation Team (hereinafter referred to as “the Team”) to Palestine, headed by Mr. fzumi
Tanaka from 6th to 7th July 2011,

As a result of discussions, both sides confirmed the main items described in the

Attachment,

Mz, Izomi Tanaka Dr. Shaddad Al Attili

Chief Representative Minister
Japan International Cooperation Agency Palestinian Water Authority
Palestine Office

L]
D)
1‘3 S .v:,_Jgs." -

Dr. Estephan Salameh

Special Advisor to the Minister
Ministry of Planning & Administrative

Development
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Attachment

1. Components of the Draft Report
The Team explained an outline of the result of the survey to the Palestinian side. The
Palestinian side agreed and accepted in principle, the contents of the Draft Report explained

by the Team. Both sides confirmed the contents of the Project as shown in ANNEX-1.

2. Japan’s Grant Aid Scheme

The Palestinian side understood the Japan’s Grant Aid Scheme and the necessary
measures to be taken by the Palestinian side as explained by the Team as per the Minutes of
Meetings signed by both sides on 8" August 2010,

3. Schedule of the Survey and Project Approval
3-1. Schedule of the Survey
HCA will complete the final report and send it to PWA by the end of August 2011.

3-2. Project Approval

The Project was approved by the Japanese Cabinet on February 28th, 2011. Exchange of
Notes (E/N) was agreed and concluded between the Palestinian Authority and the Government
of Japan. Grant Agreement (G/A) was agreed and signed between the Palestinian Authority
and JICA on February 28th, 2011.

4, Other relevant issues

4-1. Project Cost Estimation

The Team explained that the cost estimation of the Project as described in ANNEX-2.
Bath sides agreed that the Project Cost Estimation should never be duplicated or released to
any outside parties and should be kept CONFIDENTIAL before signing of all the Contract(s)
for the Project. Both sides also understood that the Project Cost Estimation is not final and is
subject to change.

4-2, Funding by the Palestinian side

The Team explained the necessary budget have to be allocated by the Palestinian side for
the implementation of the Project. The amount of the budget will be 11,790 thousand NIS. 2
million dollars has been already commitied by the Ministry of Finance on January 4", 2011.
Breakdown of the budget is shown in ANNEX-2, The Palestinian side agreed the necessary
budget allocation and explained that a leiter from the Ministry of Finance will be sent to PWA
regarding the budget allocation.
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4-3. Progress of the Road map for the Project implementation by Palestinian Side
The Palestinian side explained the progress of the Road map to Japanese side. The latest
Road map is attached as ANNEX-3. Japanese side took note of the progress and advised

further acceleration of the preparation for the Project implementation.

4-4. Land Acquisition

PWA explained that the commitment from Al Wagqf Ministry to lease the land for the
Project. In addition, the cabinet established a committee headed by the Ministry of Finance to
accelerate the process in accordance with the Palestinian law. JICA understood the situation
and asked PWA for further acceleration of the process.

4-5. Extension of sewer network and house connection

The Team explained the necessity to accelerate the extension of sewer network and the
individual housing connection, The Palestinian side understood its necessity and importance.
The details will be discussed betwecen JICA and Palestinian side through the Project
implementation.

4-6. Establishment of tariff collection system
The Team explained the necessity to establish the sewerage tariff collection system from
the users, The Palestinian side understood its necessity and importance.. The details will be

discussed between JICA and Palestinian side through the Project implementation.

4-7. Utilization of Remaining Funds

The Team explained the possibility of utilization of remaining funds for the construction
of sewer networks. Both sides agreed that remaining funds may be considered for the
construction of sewer networks if any funds remain after completion of the construction of
waste water treatment plant and sewer networks which were included in the contents of the
Project,

4-8. Environmental and Social Considerations
4-8-1. Environmental Checklist

The environmental and social considerations including major impacts and mitigation
measures for the Project are summarized in the Environmental Checklist attached as ANNEX-
4,

4-8-2. Monitoring for Environmental and Social Considerations

Monitoring for Environmental and Social considerations will be conducted by PWA and
Jericho municipality in accordance with the Monitoring Plan for the Project described in the
Preparatory Suvey Report. The results of monitoring will be provided by PWA and Jericho
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municipality to JICA on a yearly basis until six(6) years after the completion of the Project by
filling in the Monitoring Form attached as ANNEX-5 as part of progress reports of the Project.

4-8-3. Disclosure of Monitoring Result

PWA agreed that JICA may disclose the monitoring results conducted by PWA/lericho
municipality, which will be shown in the Monitoring Form attached as ANNEX-5. JICA
explained that JICA will disclose further information, when third patties request, subject to
approval of PWA.

ANNEX-1: The Outline of the Survey
ANNEX-2: Project Cost Estimation
ANNEX-3: Road Map

ANNEX-4: Environmental Checklist
ANNEX-5: Monitoring Form
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1. Capacity Calculation of the System

The design wastewater quantity and quality of the Project is calculated as shown in Table 1-1 and 1-2.
Table 1-1 Design Wastewater Amount and Quality

Areas/Year 2010 2015 2020 2025 Ultimate

Poputation {P) 25,895 28,792 32,042 35,692 35,800

Jericho C. Population () 0 14,396 25,634 32,123 35,800
Municipality C. Ratio (%} 0 50 80 90 100
WW Volume(m*/d) 0 2,403 4,291 5,391 6,006

Population (P) 14,088 17,263 20,722 24,466 24,600

Surrounding C. Population (P) 0 0 10,361 17,126 24,600
Areas C. Ratio (%) 0 0 50 70 100
WW Volume(m>/d) 0 0 1,067 1,882 2,703

Agro-Industrial | Inflow Ratio(%4) 0 0.23 100 100 100
Park WW Volume(m®/d) 0 270 1,180 1,180 1,180
Population{P} 39,983 46,055 52,764 60,158 60,400

Total C. Population{P) 0 14,396 35,995 49,249 60,400
WW Volume(m’/d) 0 2,673 6,538 8,453 9,889

Average BOD 342 400 401 408
Concentration | TSS --- 392 452 456 466
(mg/L) T-N 64 71 73 76

Note) Target Year:2020, Ultimate: Population in 2025 with 100% of connection
WY = Wastewater, C. Population = Connected Population, C. Ratio = Connected Ratio, P = Person

Table 1-2 Design Wastewater Amount and Quality

Target Year Amount _— . .
It . A to facility d
oms 2020 Ultimate Plan Ratio pplication to facility design
tor during wi
Wastewater | Daily Average 6,600 9,900 1.0 Reactor 'urmg winfer season and
A sludge drying bed
(::;3’“) Daily maximum 9,800 14,400 1.5 | Other WWTP facilities
ay
} Hourly Maximum 19,100 25,000 2.9 | Sewer pipes and pipes in WWTP
Wastewater | BOD 300 300 — Mass balance, reactor capacity and ai
Quality TSS 500 500 0 P, paclly and air
(mg/L) T-N 75 75 pacil
2, Design of WWTP

The quantity and quaiity of inflow/outflow are determined in Table 2-1.

Table 2-1 Design Wastewater Amount and Treated Wastewater Quality

Incoming Wastewater Quantity and Quality Effluent
Items X
Qoa Coum O Quality
WW Quantity (m’/day) 6,600 9,800 19,100
BOD (mg/L) 500 20
TSS (mg/L) 500 30
T-N {mg//L) 75 50

Design concept of the WWTP facilities is as shown in Table 2-2.
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Table 2-2 ' WWTP Facilities Design Cencept

Facilities and Contents
Equipmenl

Receiving Tank for | To receive wastewater collected by vacuum fanker trucks and remove
Vacuum Tanker Trick | gravel and sand. [( comprises of screen channel and gril chamber.  The
relention time of grit chamber is 1 hour.  An agitator (o avoid floatation of
scuin and sand pumps lo remove setiled sand are provided.

Gril Chamber It is composed of infel channels, (wo screen channels and (wo {rains (one
for stand-by) of grit collector and a distribution chamber. Manual and
auto screens are provided in the screen channel.  Sand pumps and a sand
scparator are equipped on the slave of structure. The settled saund in the
receiving fank for vacuwm tanker truck is transferred and also treated by
this sand separator A scum skimmer and weir-type flow meter are
installed in the distribution chamber.

Reactor, Clarifier Poilutants contained in wastewater is dissolved and removed. Two lrains
of the reactor tantk with shape of OD tank have retention time exceeding 1
day against maximum wastewater quantity. Surface load of two trains of
the circular clarifier is less than 12 m*/m%day.

Oxygen is supplied through hyper fine bubble diffusers and the agitation is
executed by horizontal shaft propellering agitators. Nitrification and
denitrification is carried out by an intenmiftent acration.

A center-pole type sludge collector is installed to the clarifier.

Chloring  Disinfection | Equipped with the deforming pump, utility pump and weir-{ype fiow meler.

Tank Sodium hypochlorite is applied for disinfection and the injection rate is 2 to
4 mgfl.. The Retention time shall be more than 15 minutes.

Gravity Sludge | The thickened surplus shidge is (ransferred to sludge drying beds. The

Thickener solid foading shall be less than 60kgDS/m?/day and the sludge density is
0.6% at iniet and 1.3% at outlet.

Sludge Diying Bed Dries thickened surplus shudge.  Sludge depth is 30cm and dried solid is

hauled outside of beds after 14 days drying period. Half of plantied beds
are to be constructed under this project.

Electrical Equipment Power is received from Jerusalein District Electricity Company (IDECO).
The major equipment can be operated by an engine-driven generator and by
a solar panel with a capacity of 100 kW. Suiplus power is returned to
power grid.  The operation supervision is carried out through a monitoring
screen connected to a computer in administration building, but basicatly the
facilities shall be manoally operated at site.

WWTP layout plan, {low sheet, hydraulic profile and SCADA system diagram are shown in Figure 2-1,
2-2,2-3, and 2-4, respectively.
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3. Sewer Pipe network Plan
As a result of the study, trunk sewers No. 1, 2, 3, 4, 7,9, 10, 11, 13, 1§, 19 were identified as the

subject for construction in the Project. Major trunk sewers that run through the central area of the
Municipality and one runs from Agro-industrial Park were selected as shown in Figure 3-1. Table 3-1

shows the length of trunk sewer, its diamefer and served population by each sewer.

e Pk Sewer nchided i Projct
o ‘ ==l Pk Sewer exchaded from Propet
““““““ * Branch Sewer

O  PieBrke

Figure 3-1 Trunk Seweyr Location
The total length of the selected trunk sewers is 25.4kin and the present service ratio in 2010 is

25 % and 21 % in 2025 when most of open land is expected to be developed.
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Table 3-1  Service Ratio by Sewer Networl Development

Pipe Length . . Served Population
Number Pipe Dia.(imm) Note
(m) 2010 2025
I 7,014 200 to 700 1,295 £.302 | Included
2 178 195 17 23 | Included
3 162 200 to 250 127 140 | Included
4 1,627 200 374 339 | lacluded
5 490 200 75 33
6 111 200 12 16
7 2,487 400 524 618 | Included
8 808 200 172 198
9 825 200 120 138 | included
10 3,146 400 1,868 2,078 | Included
11 i,121 200 380 453 | Included
i2 120 200 208 239
13 5,887 200 to 400 1,460 1,730 § Included
14 477 195 131 146
15 2,050 200 to 250 328 376
16 306 200 130 150
17 1,103 200 521 576
18 988 200 304 420 | Included
19 1,974 300 to 400 100 200 | Included
20 1,251 250 30 300
21 1,867 250 30 300
Total 32,125 8,205 9,731
Included Area 25,409 6,569 7,642
Branch 15,990 200 5,671 7,838
Total Population in Municipality 25,900 35,800
Ratio of Trunk Sewer coverage (%) 254 213
Ratio covered by sewers including branch sewer (%6) 473 43.2

Table 3-2 shows the project effect generated by branch sewer development. As shown in the

table, the project effect by development of branch sewer connecting to Trunk No.10 is extremely high.

Therefore, the Study Team would like fo recommend that some branch sewers be installed by

Palestinian side for further increase of service ratio.

Especially, branch sewers shown in Figure 3-2 are recommendable for effective service ratio

inerease.

Table 3-2 Population served by Branch Sewers

Connecling Collection Served Pipe Pipe Diameter

Trunk Nao. Area (ha) Population Length{m} {mm)
1 19.84 1,239 2,496 200
10 75.30 4,336 7,051 200
11 23.04 857 2,653 200
13 32.20 1,407 3,750 200
Total 150.38 7,839 15.990 -

- 8 -
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4, Equipment Proeurement Plan
Required water quality monitoring items for daily operation and administration of the
wastewater treatment plant are shown Table 4-1. Equipment required for monitoring items is as shown
on Table 4-2,
Table 4-1 Required Water qualify monitoring and water quality test for operating in WWTP

Category Ttem
Water quality pH, BOD, COD, S8, T-N, Coliform

DO, MLSS, ORP, SV30, Water Temperature, Transparency ,
Moisture Contents of various Sludge, Microscopic Tests

Water Condition

Table 4-2 Water Quality Analysis Apparatus

Htem Contents
Procured Water quality test equipment(portable pH meter, portable DO meter, portable
Equipment MLSS meter, ORP meter, work table, electrical balance, mcubator, refrigerator,

Purify water equipment, dryer, Vacuum Pimp, colony counter, T-N/T-P testing
kit, water quality test equipment, portable thermometer, perspective meter,
chemical storage cabinet, oven, microscope etc)

5 Necessary Preparation and Procedures for the Project

(1) Necessary preparations and current condition

With the progress and completion of the project, Jericho Municipality needs to establish organization
and procedures for operation and management of the system, such as; securing operators at WWTP, and
accountant for tariff collection and accounting; preparation and formulation of legislation for sewer
connection; institutional arrangement for sewerage depariment; designating qualified contractors for sewer
connection; developing ideas for incentive to promote early connection to sewer network; preparation for
reasonable tariff system; and so on. Al present, due to insufficient personnel number in Jericho
Municipality, it secems difficult for the municipality to implement varicty tasks, plans and actions for

launching the sewerage project except construction work,

(2) Desirable assistance

Following points should be solved and established before the completion of the construction work
under the projects are; securing the necessity personnel, implementing the system, confirmation of tariff
strueture and tariff collection method, launching the sewérage depariment, preparation of a setup for house
connection construction work and incentive for house connection, etc. These preparatory works and
required decision cannot be implemented only by the departiment in charge. The decision is necessary to be
made between PWA, Jericho Municipality and other related parties such as audit organization from citizen
tlrough ihe meeting among parties. For this reason, two years of period is deemed appropriate for
preparation of organization and implement of the whole process.

The construction work will start in April, 2012, 1t is necessary for PWA and Jericho Mumicipality to

proceed the preparation work for the sewerage project at that time. An assistant aetivity is desirable to start
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in April, 2012 at the timing of a contraet signing of confract for construction work. On the other hand, even
if above-mentioned activity is done, further assistance would be needed at the beginning of (e operation
stage for a year at least. Institution specialist, financial specialist, auditing specialist and sewer connection
specialist will be necessary to have the project operation smoothly for three years in total from the start of
the construction work.

For operation and maintenance of the WWTP and sewer network, technical assistance of the
Centractor is needed at the time of commnissioning. With regard to operation of the WWTP, it wHl take
three years to receive the planned quantity of sewage. Therefore, it is desirable to provide operators
appropriate fraining for this three years. During training of operators, the data from other existing WW1TPs
in Palestine can be collected and the improvement plan for those plants is prepared through the technical

assistance.

6. Implenmientation Schedule
In implementation schedule, a period of 4.5 months for detailed design, 5.5 months for

bidding/preparation work, 21 months for procurement and construction work. Fuither, a period of
commissioning and turning over of the facility shall be added for implementation schedule, and total
implementation schedule is approximately 31 months. Construction work of the WWTP takes a long
term of 24 months at the shortest after implementing the construction work. Total length of the project
implementation from detailed design stage to completion of the work, would be approximately 2.5

years. [mplementation plan is as shown on Figure 6-1.

Contents/Necessary Month tt2y3islslefrisfs|opnjz)iz|is|isfie]r]1s]ojaofz|22§2324|25726|27]28{29]30] 31}32

33

Site Survey e

Detailed Design £

Design

Preparation of Bidding
Docuntent

Anouncement/Provision of
Docunient

Bidding and Evaluation

Contractof Works

Preparation of Works

H )
Construction of WP ——¥ S —
E U RS S S N S S [ [N SO OO WONUU MMM SN AN S R R

Drainpipe tonstraction T

Procurement of Material ‘i:'

STArTup/TaRnT oversCiear [ EL

Construction/Procurement

nn | I
2L i
Work Load for Palestine T T T T e T T T T

Figure 6-1 Implementation Schedule

7. Operation and Maintenance Cost
Table 7-1 shows the operation and maintenance cost {O&M Cost) for the project in e target year of

2020 without depreciation cost, which was calculated as 2,215 thousands NIS/year, which is almost same to

the calculated O&M cost.
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Table 7-1  Estimated O&M Cost for this Project (NIS/year)

Items Compuiation Total
+ Totat 20 person
Labor Cost (6,000%3 +3,000%11 +2,000=6)x12x].8§NIS/person * month= 1,360,000
1,360,000 NiS/year
. * Sodium Hypochlorite (Average injection rate : 3 ppm counted as
Chemical Cost effective Cl) 81,000
1,120 NIS/m*x0.2 n’/dayx365 day=281,000 NiS/year
Power expense : 886,400 kWhiyearx0.66 NiS/kWh=>585,000
NIS/year
Power Expense Saving by Solar Panel : 469,000
100 kWx8 hidayx0.6x0.66 NIS/kWhx365 day/year=
-116,600 NiS/year
Sludge Disposal | Basically disposal within WWTP site or used by farmers 0
Cost
Equipment About 1% /fyear of mechanical/electrical equipment cost (Early stage
X ! 267,000
Maintenance Cost of Gperatlon)
Total 2,177,000

Table 7-2 shows unit O&M costs by connection ratio, When connection ratio is lower than the original

plan, the unit O&M cost will be much increased, and then the tariff must be set at high. Therefore,

expansion of sewer network and connection to each user is quite important in order to increase the

connection ratio. The tariff should not be lower than the calculated cost, because the sewage works must

keep some saving for emergency contingency, such as unexpected repair work for facilities.
Y

In this case, the depreciation cost is considered not being included in the cost for tariff because the

facilities will be constructed under a grant aid. However, since the facilities must be replaced in future,

the cost for such work should be included in the tariff.

Table 7-2 Unit O&M Cost by Connection Ratio

A N Annual O&M Unit O&M Cost
Connection: Ratio (%) Wastewater 3
) Caosts(1,000NIS/y) (NIS/m™)
Year | Case - - Quantity
L ) Agro-industrial " . X . .
Municipality | Surrounding Park™ (m"d) Including | Excluding { Including | Excluding
ar
1" 80 50 100 6,540 4,392 2,177 1.8 0.9
2020 2 60 30 50 4,470 4,196 1,981 2.6 12
3 50 20 33 3,520 4,037 1,822 3.t 1.4
2025 4" 90 70 100 8,450 4,523 2,308 1.5 0.7
5 60 30 50 4,650 4,213 1,998 2.5 12

Note: inclﬁding=inc[uding depreciation, excluding= excluding depreciation
*1: Original plan, *2: This case is discharge ratio to design discharge quantity

8. Obligations of Recipient Country
The scope to be covered by Palestinian Interim Self-Government Authority and the Jericho Municipality

in the project are as shown below. Besides of the costs for such works, cost for tax exemption and

transporfation in Palestine territory shall be covered by the recipient couniry:

a) Land Acquisition : Present 8.4ha, in Future 13ha
WWTP Site (Present 8.4 ha) : 1 Lot of Land

-12.
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As the proposed land is public land owned by the Ministry of Religion, land purchase is not
needed but land lease fee, compensation fee for lending agricultural land and transplanting fee for
existing plants should be covered.

b) Fence for WWTP Total length 1,710m

c) Access Road Total length 1,380m

d) Power cable installation Approx. 800m

e) Water supply pipe installation Approx. 1,000m

f) Sewer pipe installation in priority areas Approx. 16km

g) Installation of connection pit  for 2,000 households

h) Bank commissions

13-
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10, Environmental and Social Consideration
As the results of scoping to environmental and social impacts, almost no negative impacts will
be observed in the operation stage. Only the issues during sewer pipes installation and construction
of the WWTP requires some measures to mitigate the negative impacts as described below.
1} The countermeasures for the issues of noise/vibration nuisance and traffic congestion during
installation of sewer pipelines are needed
2) The countermeasures are needed to be prepared if ruin/relic is found during excavation work
for installation of sewer pipelines
3) The countermeasures for the nuisance of dust generation by vehicles during WWTP
construction are needed
4} Prior to the commencement of construction of the WWTP, “The Solid Waste Management
Plan” is needed to be formulated taking especially the reuse of waste materials into
consideration.
All the necessary items, contents and timing to be considered for the monitoring are summarized
in Table 10-1
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A. Plan for Environmental Monitoting

ANNEX-5

Items Contents Agency Frequency Thning
Along the + Facilities required payiny special attention; such as PWA Al preliminary [EIA
Sewer-pipes {hospitals and schools survey in EJA
* Traffic density and noise by the hour
* Situation of Traffic congestion generation
+ Locations and kinds of historical heritage
Surrounding| - Land utilization conditions
conditions | + Facilities in surrounding arcus
of WWTP |« Surrounding housings and others
+ Dust gencration situition by wind
* Landscape
Effiuent » Condition of effluent point
Water « Groundwater quality (Survey of Wells)
* Water quality of Dead Sea
Solid Waste | + Callection and disposal methods for domestic solid waste
in_municipality
Managemeni| + Collection and disposal metheds for industrial solid waste
in municipality
* Reusing ways for dried sludge from WWTP
Instatlation | + Countermeasure for noise/vibration Prepared by | The Contractor | Formulation
of Sewer- * Traific countermeasures including detour the shall prepare as|of
pipes » Historical ruins and procedures of handling when Contractor [“Environment {Construction
« Construction time scheduling and Frotection Plan
Construction| - Countermeasure for noise/vibration reviewed by |plan” in the
of WWTP } - Traffic countermeasures Consuliant/Plplanning r?f
* Countermeasures to fucilities requiring paying atiention WA Consiruction
- Prevention measure for dust Plan
- Consideration (o landscape
Treated® | + Treated water quality, quality of groundwater, influence to ElA
Water quality of Dead sea
Solid Waste | + Solid Waste Management Plan (Recycling, Disposal of Formulation
Management{domestic waste and industrial wasie)
* Treatment and disposal/reuse of dried sludge and of
screenings in operation phase Construction
Installation | - Neise/vibration during construction{working points and  |Prepured by [Daily During
of Sewer-  [nearbv facilitics requiring paying attention construction Construction
pipes » Generation of traffic congestion by construction and effect fcontractor | Daily
by countermeasures and
+ Finding ruinfrelic and handling procedures when reviewed by [Daily
Constructionj * Nuisanee by Noise/vibration and influence to surrounding fConsuliants/ |Duily
of WWTP * Generation of traffic congestion by vehicles for PWA Daily
* Genaration comdition of dust and effect of mitipation Daily
Solid Waste | + Observance situation of Solid Waste Management Plan Weekly
Management] + Disposal methods and quantities of domestic/industrial Weekly
* Recycling methods and quantities Weckly
Monitoring * Detection of odor by monitor Conducted |As required  [During Test
in + Measurement of Noise/Vibration by Moring,Evenin|Operations
Commission| WWTP construction fg, Nizht
ing + Quality tests of wastewater and treated water contractor | Weekly
Operations ' Water content and odor measurement for dried shudge and Bvery Disposal
Monitoring }Sewer-pipe | * Oceurrence of odor nuisance and clogging Conducted [As required Operation
in operation + (Generation of caving-in by Jericho  |Asrequired  |Phase
phase WWTP * Complaint for cdor/noise/vibration Municipality] As required
* Regular analysis for treated water and Monthly
+ Quantity/purpose of reused treated water, cornplaint by teviewed by [ g required
* Quantity/purpose of reused dried sludge, complaint by EQA As required
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B. Monitoring Form
1. Grasping of Present Condition
1-1 Stakeholder Mesting

ltems Situation of Monitoring Period
Pointed items by | Speaker Contents Countermeastures
stakeholders  in
the first meeting
Pointed items by | Speaker Contents Countermeasures
stakeholders in
the second
meeting
1-2 Grasping Condition in the Surrounding Area
Facilities : Situation of Monitering Period
ltems Condition Note
WWTP Site Natural condition
Landscape
Water environment
Collection/Disposa
of solid waste
Land-use condition
Houses/facilities in
surrounding area
Along the | Natural condition
sewer Land-use condition
installation Soil condition
route Traffic network
Traffic condition
1-8Water Quality of Wells (No of well, sampling date, temperature)
ltem unit valus Standard for Analysis MNote
farmiand method
pH {~)
S5 (mgfL)
BOD {mgA.)
COD {mg/L)
T-N (mg/L)
T-P {mg/L)
lron (mg/L)
Oil & Grease {mg/L)
Total dissclved | (mg/L)
solid
Temperature T

A-50




1-4 Noise Lavel at WWTP Site

iem

time

Value range
(dB)

Standard at
site

Measured
Method

Note

Noise at morning

Noise at daytime

Naoise at night

1-6  Condition of EIA Approval

Proposed
antity

items

Contents

Countermeasure
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2. Monitoring for Construction Stage
2-1 Check for EMP (Environmental Management Pian)

Category

tem

Results/pointed items

Countermeasure

General

Policies

Organization

Connection system

Construction
for WWTP

Traffic

Noise/vibration

Dqst

Sludge disposal

Domestic wastewater

Littering in the site

Monitoring plan

Correction

Sewer
installation

Traffic

Noisefvibration

Dust

Sludge disposal

Littering in the site

House along the load

Monitoring plan

Correction

Sdlid-waste
management
Plan

Generation projection

Segregation/disposal
of domestic waste

materials

Recycling of package

Treatment
disposai

construction waste

and
of

waste

Safety storage and
disposal of hazardous

Monitoring plan

Correction

2-2  Monthly

Monitoring Sheet

Category

ltem

Contents

Countermeasure
/Note

Construction
of WWTP

Problems
and
Complaint

Traffic

Traffic jam

MNoise/vibration

Dust

Others

Construction

Noise/vibration

Dust

Soil disposal
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Clearing up of
site

others
Construction | Clearing up
office Domestic
wastewater
others
Sewer Probiems
installation and
Complaint
Traffic Detour
Traffic jam
Noise/vibration
Dust
Others
Excavation | Breasting
influence to
traffic
Influence to
along
structures
Ruin/relic
Soil  disposal
site
QOthers
Solid-waste | Problems
Management | and
Complaint
Generation | Domestic
amount{/m} | Package
Construction
Hazardous
Disposal Contents Amount Place of
(t/m) disposal
Domestic
Package
Construction
hazardous
Recycling Contents Amount(t/m) | Ratio | Method
(%)
Domestic
Package
Construction
Hazardous
Evaluation Construction of WWTP
Sewer installation
Solid-waste management
Cthers
5
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3. Monitoring for Commissioning after Completion of Construction
3-1 Water quality

ltem unit Inflow Outflow Efffuent Analysis Note
standard method

pH ()

SS (mg/L)
BOD {ma/L)
COoD {mgh)
T-N {mg/L)
T-P {mg/L)

Oil & Grease | {mg/L)

Total dissalved | {my/L)

solid

Coliform {n/100cc)
Chlorine ion (mg/L)
Boron (mglL)‘
Na (mg/L)
Silver{Ag} {mg/L)
Arsenic(As) (mgfL)

Cadmium{Cd} {mg/L)

Chromium(Cr) (mgAL)

Cobal{Co) (mg/)
Copper(Cu) (mg/L)
Fluorine(FI) (mgiL)
Iron{Fe) {mgil)
Mercury(Hg} (mgiL)
Lithium(Li) (mg/L)
Temperature T
3-2 Noise
item Time Place Value range Measured Note
{dB) Method
Noise at Outside of blower
daytime room
Noise at North boundary at
mormning, dayiime
daytime and At morning
night At night
South boundary at
daytime
At morning
At night
East boundary at
daytime
Al moming
At night
3-3 Oder Percepticn Test in WWTP Site
Place Measured resuils Method Note

3m away from grit
chamber

3m away from sludge
thickener
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3m away from sludge

drying bed

Front of administration

building

North boundary

South boundary

East boundary

Waest boundary

4. Monitoring for Operalion Stage

4-1  Water Quality
Item unit Inflow Outfiow Effluent Analysis Note
standard method
pH (-
38 {mg/L.)
BCD {mag/L)
CcOD (mg/L)
T-N {mg/L)
T-P {mg/L)
Oil & Grease | (mg/L)
Total dissolved | (mg/L)
solid
Coliform {n/cc)
temperature C
4-2 Environmental Monitoring Monthly Sheet .
ltems Situation Countermeasure
/Note
Problems
and
Complaint
Traffic
Operation | Inflow quality
Wastewater by
Tanker
Treatment at

grit chamber

Treatment at
reactor

Reusing for
irrigation

Noise/vibration

Sludge
treatment/reuse

Environment in
the site

Odor

Others

A-55




Appendix 2 Survey Results

Appendix 2-1 Soil Survey
1. Report
A-58  A-100

2. Outline of the Survey Results
Depth of 20m of five(5) borings were executed at the WWTP candidate site, and depth of 10m of
a boring and 5m of nine(9) these were done along the road in Jericho Municipality. These locations

are shown in the report. Although two(2) of them ( , ) were planed to be depth 10m at the crossing

points of the Wadi, one of point  only drilled by depth 5Sm because of a hard gravel layer.

The standard penetration tests by each one meter and laboratory tests for each different layer were
carried out to each boring. The existing groundwater cannot be found in every borehole. The N
values and laboratory test results are shown in Table 2-1-1. As shown in the table, majority of the
layers were stable and relatively hard silty soil, and partly hard gravel layers were confirmed.

Some layers’ N value was less than 10, minimum 6, but most of N values were over 20, and then
basically, the most layers were strong. In addition the cohesions of around 30kN/cm’ and the angle of
internal frictions of over 12 degree shown the physical stabilization, and at the view of Atterberg
Limit, the value of LL (Liquid Limit) and PI (Plastic Limit) shown the stabilization to water content.

At the WWTP site, the bearing capacity of 100kN/m” is required, because the maximum loading
by the rector structure will be 97 kN/m”>. While the location of borehole of S3 with minimum N
value of six(6) is just at the point of the reactor position, the bearing capacity is estimated to be 105
kN/m™™.

*1 The relation between the N value (N) and the bearing capacity (BC) is shown below;
BC, =N x 10kN/m” in the case of the sand layer,
BC, = N x 25kN/m? in the case of the clay layer,
BC =N x (10+25)/2 = 6 x (10+25)/2 = 105kn/m’
because the silt layer is middle between sand and clay half

In addition, the bearing capacity of soil with cohesion 30kN/cm® is usually said to be around
100kN/m” and it is matched with above results. However, since there is no allowance, the plate load
test shall be carried out and if the bearing capacity is not enough, the weak layer shall be replaced and
compacted to meet the required value. This simple method is available because the thickness of these
weak layers was thin.

The layers along loads where sewer pipes will be installed are not too hard to excavate these and
are hard for the stable excavation. The pillars will be installed at the crossing point of Wadi, because
the sewer pipes are crossed by the pipe bridges. The N values at these points are over 20, and it is

enough to install the pillars.
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Table2-1-1 Soil Survey Results

() N
8| No. | Elevation | depth Min-N | Moisture [<0.075mm| LL PL C @ |Clas
A m m Number |Content(%) % % % kN/m2 ° ification
S -311.263 |04 12 20.5 67 38.1 10.2 39 15{ML
4-20 10 33.2 70 40.1 9.7 38 15{ML
2 -313.602 [0-1.5 13 12.5 74 40.2 13.9 40 12{ML
Q 1.5-20 9 32.5 80 45.6 14.3 39 15|ML
ZJ $3 -315.577 |0-5 6 12.9 71 38.2 11.0 37 16|ML
e 5-20 19 29.9 83 41.5 14.3 38 15[ML
§ g4 |316.1870-2 15 11.8 79 40.1 15.5 39 14[ML
2-20 16 31.0 81 40.9 15.9 40 15{ML
-317.336 |0-3 15 12.2 84 41.1 14.9 40 15{ML
S5 3-15 20 38.5 90 45.9 13.5 41 15|ML
15-20 31 32.0 79 44.1 14.0 35 17|ML
1 |-301.682]0-5 13 9.9 68 36.1 9.1 35 16|ML
-309.245 [0-1.5 22 10.2 62 35.2 8.5 33 17{ML
2 1.5-5 27 17.7 58 373 7.4 32 18(ML
- 5-10 21 18.4 64 36.8 8.8 34 16{ML
% -293.057 10-1.5 42 8.8 77 344 11.5 37 15|ML
-% 3 1.5-3 12 18.1 82 36.9 14.0 39 16|ML
§ 3-5 19 19.3 80 37.0 13.9 38 16|ML
=| 4 |-268.461]0-5 >50 4.3 47 33.5 13.3 32 18{GP
5 5 |-264.650 |0-5 33 9.0 45 34.5 14.9 33 16{GP
2| 6 [-239.252]0-5 >50) 8.1 49 33.9 14.7 32 19(GP
< 5 [263.504 |0-1.5 26 7.5 54 333 14.0 35 16{ML
é’ 1.5-5 34 8.4 14 35.0 14.0 29 20|ML
=N 8 -246.504 10-2 26 9.0 28 31.8 18.1 30 16|ML
< 2-5 30 16.9 76 29.9 15.0 34 15|ML
< o [282.9590-1.5 >50 11.0 74 41.1 15.6 34 16{ML
1.5-5 33 13.8 93 47.9 24.8 39 13(ML
10 -279.643 0-0.5 36 6.0 33 34.0 14.1 32 17|ML
0.5-5 13 7.9 90 42.9 17.2 40 13[ML

Note: ML-Low Platicity Silt GP  Poorly Graded Gravel
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Prepared by:
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MARCH- 2011

A-58



Hijjawi

M-S/0Osaily General Contracting Co.

Ref. : S1/625

Date : 6/3/2011

Project — PREPARATORY SURVEY ON THE JERICHO WASTEWATER
COLLECTION, TREATMENT SYSTEM AND REUSE PROJECT

Subject — Geotechnical Survey — Final Report
Dear Sirs,

With reference to your request and your agreement with M-S/NJS Consultants, we
are pleased to submit this report with findings and results of tests carried out for the

above mentioned project.

We look forward for further cooperation and would like to take this opportunity to
highly considerate your confidence in our laboratories. For any clarification
concerning this report, please contact us at your convenience.

Yours sincerely,

Dr. Sami A. Hijjawi
General Manager
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1. INTRODUCTION
1.1 GENERAL

This report presents the outcome of the geotechnical survey carried out for the
proposed construction site of Jericho Wastewater Treatment Plant and sewage trunk

lines in the city of Jericho.
1.2 PURPOSE AND SCOPE

Investigation of the underground conditions at a site is prerequisite to the
economical design of the substructure elements. It is also necessary to obtain

sufficient information for feasibility and economic studies for any project.

For this particular project, and due to the type of proposed structures, which highly
depend on the nature of soils, the site investigation becomes of special importance
to obtain sufficient information about the geotechnical parameters of the ground.

In general, the scope of this site investigation was to provide the following:

e Core drilling for bedrock, soil and gravel deposits
e Standard Penetration Tests (SPT) at every 1.0m interval in each borehole
e Preparation of investigation report with borehole logs, SPT results, and all

data related to the works and findings

This was accomplished through the close cooperation of HCL's geotechnical engineer

and the technical staff of its Geotechnical Department.
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2. FIELD EXPLORATION AND TESTING
2.1 DRILLING

2.1.1 The geotechnical investigation program agreed upon with Hijjawi
Construction Labs to explore the subsurface conditions included the drilling of five
boreholes at the proposed site to a depth of 20m each at the location of the
wastewater treatment plant site and ten boreholes at the sewage trunk lines to a
depth of 5m each (one to a depth of 10m). All depths are from the existing on the

date of exploration ground levels.

The test borings were located in the field at each site by the Consultants
representative by measuring relative to the property corners and other identifiable
landmarks using the provided site plan with the proposed locations of boreholes. The
locations of the test borings are shown on the attached boring location map for each

site.

Soil logs for the test borings shown on the Boring Location Plan are presented in the
Appendix to this report. Soil samples were obtained from the test borings and
returned to our office for further review and laboratory analyses. The soils observed
during logging of the test borings were classified according to the Unified Soils
Classification System (USCS), utilizing field classification procedures outlined in ASTM

D 2488.

The borings were advanced using a truck mounted, Mobile B-31 drilling rig.
Standard Penetration Tests were performed, and representative samples were

collected in accordance with ASTM D 1586 sampling procedures.

Depths referred to in this report are relative to the existing ground surface elevations
at the time of our field investigations. The surface and subsurface conditions
described in this report are as observed at the site at the time of our field

investigation.

Soil logs for the test borings shown on the Boring Location Plans are presented in the

Appendix to this report for each site.
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Table. 1 Locations of boreholes

1- Treatment Plant Site

Boring No. S1 S2 S3 S4 S5
N 138739.996 | 138728.234 | 138585.188 | 138570.019 | 138635.669
E 197071.943 197298.63 197454.326 | 197522.671 | 197564.184
Level(m) -311.263 -313.602 -315.577 -316.187 -317.336
2- Sewage Trunk Lines
Boring No. 1 2 3 4 5
N 138215.473 | 139232.255 | 141045.653 | 139949.521 | 140613.677
E 196387.213 | 197019.648 | 196396.093 | 194438.978 | 194255.337
Level(m) -301.682 -309.245 -293.057 -268.461 -264.65
Boring No. 6 7 8 9 10
N 141151.929 | 141963.149 | 142034.777 | 139654.583 | 138576.025
E 192826.843 | 194769.155 | 193382.333 | 195468.175 | 195195.384
Level(m) -239.252 -263.504 -246.504 -282.959 -279.643

2.2 SAMPLING

Samples were collected continuously within the drilled depths upon your request

in all boring locations within the proposed project area. Sampling locations are

shown on the attached above figures.

According to the drilling requirements, continuous sampling was carried out. For

this purpose:

o thin wall tubes were used for sampling of cohesive undisturbed relatively
cohesive soil formations (ASTM D1587),

e split spoon samplers with accessories were used for SPT testing and
sampling (ASTM D1586),

e Down the hole hammer (DTH) was used to drill in un-cemented

formations containing gravels and boulders.

Soil samples were obtained from the test borings and placed in core boxes and

delivered to the laboratory for further testing and analysis. The soils observed during
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logging of the test borings were classified according to the Unified Soils Classification

System (USCS), utilizing field classification procedures outlined in ASTM D 2488.

Drilling at borehole No.6 (Trunk lines)

The borings were advanced using a truck mounted, Mobile B-31 drilling rig.
Standard Penetration Tests were performed, and representative samples were

collected in accordance with ASTM D 1586 sampling procedures.

Depths referred to in this report are relative to the existing ground surface elevations
at the time of our field investigation. The surface and subsurface conditions
described in this report are as observed at the site at the time of our field

investigation.
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2.3 SAMPLING RECOVERY

Samples were collected from the whole strata within the depth of boreholes. It can

be said that the sampling recovery was around 100% in all boreholes.

2.4 FIELD TESTING — STANDARD PENETRATION TEST (SPT)

The Standard Penetration Test (SPT) was carried out in all boreholes (wherever
applicable) at 1.0m interval as required. The test was carried out by means of the 50.8
mm outside diameter split - spoon sampler, which was driven to penetration of 450 mm
by repeated blows of a 63.5 Kg monkey falling through 760 mm. The number of blows
for the last 300-mm of driving was recorded as the standard penetration number (N-

value).

The records from the SPT are given in the borehole logs.
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3. GENERAL GEOLOGY OF THE SITE
3.1 JERICHO GENERAL GEOLOGY

The geology of Jericho district is characterized by the Jordan rift valley deposits
which are mainly composed of Marl & Pleistocene Alluvial formations [Environmental;
Profile for the West Bank — Jericho District Profile — ARIJ Institute, 1995]. The
geologic formations in the eastern part of Jericho district are:

I. Alluvium Formation:
This formation covers the area adjacent to the Jordan Valley starting by a width of 1
km in the north and 5 kms in the south. It is of the Pleistocene to Recent in age. It is

bounded structurally by the Jordan rift regional fault in the east and another fault of
12 km long in the west.

Il. Lisan & Samra Formation:

This formation covers the greatest part of the Jericho district. It is of the Pleistocene
to Recent age, and includes three local faults of up to 3 kms long. This area is
bounded by the alluvium formation in the east and by a greater fault of about 13
kms long in the west. It is mainly composed of marl, chalk and conglomerates.

3.2 SOILS

The Jordan Valley is the only eco-geological system in Jericho district. Nine soil
associations can be distinguished in this system:

3.2.1. Alluvial Arid Brown Soils
This type of soil association is located mainly in the Jericho city and Al-Auja areas. It

covers an area of about 6,470 hectares. It is exists of alluvial fans and plains, formed
as a result of erosion of calcareous silty and clayey materials. This soil type supports
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Herbaceous vegetation of desert annual halophytes and glycophytes and responds
well to irrigation, producing various crops, mainly subtropical and tropical fruits, such
as citrus, bananas, and dates, as well as winter vegetables.

3.2.2. Loessial Arid Brown Soils

This type of soil association is found on moderate slopes to the west and northwest
of the Jericho district, covering an area of about 1,290 hectares. The soil is formed
originally from conglomerate and/or chalk and mainly found on gently sloping
plateaux as well as dissected plateaux with locally hilly topography. The major
vegetation type found in this region is Achillea santolina, and the main current land
use consists of various field crops and some horticultural crops planted as irrigated
crops. Wheat, barely, and sorghum are also grown under rainfed conditions.

3.2.3. Reg Soils and Coarse Desert Alluvium

This type of soil association is located in the southern part of the Jericho district. It is
found in plains and dissected low plateaux and characterize large valleys and alluvial
fans. The soil covers an area of approximately 800 hectares and it's parent materials
are mainly of unconsolidated mixed stone and deposits. The vegetation on this soil is
restricted in a few areas to rivulets. In most areas dwarf shrubs such as Anabasis
articulata and Reaumuria are dominant. This soil is almost of no agricultural value
and its native vegetation poor pastures for camels, goats and sheep.

3.2.4. Brown Lithosols and Loessial Serozems

This type of soil association is found on steep to moderate mountain slopes, in the
areas southwest of Agbat Jaber Camp and northwest of Nuwe'ma, covering an area
of about 4,670 hectares. The soil is originally formed from limestone, chalk, dolomite

and flint.

The major vegetation types found on this soil are Anabasis articulata and
Zygophyllum.

The current land use is restricted to winter crops grown by Bedouins in some wadis.
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3.2.5. Calcareous Serozems

This type of soil association is found southeast of Jericho city, northeast of Nuwe'ma
and east of Al-Auja villages. It is formed mainly as a result of the flooding of the
Jordan River. This soil covers an area of about 2,400 hectares and is originally
formed from limestone, chalk and marl. The vegetation it hosts is restricted to
Salsola vermiculata var vilosa and its current land use is limited to winter grazing.

3.2.6. Solonchalks

This type of soil association is found in the south eastern part of the district. It
covers an area of approximately 3,460 hectares. The soil occupies the drainage
valleys and closed basins in the district, where the groundwater table is near the soil
surface. The soil parent rocks are recent alluvial deposits ranging in texture form
sand to clay. Its major vegetation cover is halophytic with species of Tamarix,
Suaeda, and Nitraria being dominant. Without proper drainage this soil is of almost
no agricultural value. In the Jericho district some dates are grown on the periphery
of the depressions, where the ground water is still relatively fresh.

3.2.7. Loessial Serozems

This type of soil association dominates the areas of Nuwe'ma, north of Al-Auja and
south of Agbat Jaber camp covering an area of approximately 4,920 hectares. This
soil is typical of plateaux and moderate slopes. The soil parent materials are loessial
sediments, gravel and highly calcareous loamy sediments. Its major vegetation cover
is an association of the Hammada scoparia. Most of the area covered by this soil is
used for grazing and only part of it is dry-farmed. There are also some irrigated
orchards.

3.2.8. Regosols
This type of soil association characterize the eastern border of the Jericho district. It

is found as badlands along terrace escarpments in the Jordan Valley, covering an
area of approximately 8,880 hectares. The soil parent materials are sand, clay and
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loess. The soil dominant vegetation cover are Anabasis articulata, Salsola vermiculata
and Salsola tetrandra, and are used primarily for grazing.

3.2.9. Brown Lithosols and Loessial Arid Brown Soils

This type of soil association characterizes the western part and covers an area of

approximately 2,410 hectares of the Jericho district. These type of soils are mainly
found on steep rocky and eroded slopes. Brown lithosols are found in the pockets
among the rocks, while Loessial arid brown soils are found on flat hilltops, plateaux

and foot-slopes.

The parent rocks of this soil association are chalk, marl, limestone and
conglomerates. Its major vegetation cover is Artemisia herba-alba.

The given below Jericho District Soil Map illustrates the described soil groups (taken
from Reference No. 1 — Environmental Profile for the West Bank — Jericho District
Profile — ARIJ Institute, 1995 — Fig.3.3).

Figura 33
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3.3 SITE GENERAL GEOLOGY

Considering the collected samples from the drilled boreholes within the borders of
the proposed site, and reviewing the visual analysis and description given in the
borehole logs, it can be concluded that the whole studied area (within the explored
depth of 20m from the existing ground) consists of alluvium, loose to medium dense,

fine grained silts to sandy silts with occasional cemented particles in a form of
gravels.

The encountered materials in the drilled boreholes, as described above,
can be referred to the soil description given in §3.2.1 above (Alluvial Arid
Brown Soils).

Geological cross sections illustrating the subsurface conditions encountered in the

drilled boreholes are given in the Appendix to this report.
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4. LABORATORY TESTING

Representative soil samples were collected from the drilled boreholes, tightly sealed
and transported to HCL's Laboratories in Nablus.

4.1 TESTS CARRIED OUT

The following tests were performed to evaluate the engineering properties of the
soils and rocks influencing the performance of the proposed structure:

Natural moisture contents were determined in accordance with ASTM
D-2216.

e Grain size distribution (sieve analysis) in accordance with ASTM D-
422.

e Atterberg limits (Liquid and Plastic) in accordance with ASTM D-
4318. Liquid and plastic limit tests were conducted on the powder of the
obtained samples and the plasticity index (Pl) was determined.

e Direct shear test in accordance with ASTM D-3080, where three
identical specimens were sheared under three vertical load conditions and
the maximum shear stress in each case was measured. The strength
parameters, namely cohesion (¢) and angle of internal friction (&) were

determined from the maximum shear-vs- normal stress plot.

o Empirical Permeability Evaluation. The main permeability parameter
(coefficient of permeability K) of the encountered soils was estimated
empirically using the grain size distribution information.

4.2 SUMMARY OF TEST RESULTS

The results of the mentioned above tests are summarized in the attached tables for
treatment plant site and for the trunk lines.
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SUMMARY OF LABORATORY TEST RESULTS

/—/Ijja w/ Ref. : SI/625  Project : Jericho Wastewater Treatment Plant
Site : Jericho
Sample Moisture Gradation = 96 Finer Sieve No. At:?n[l?tesrg ?’Z?grt\qzi]ee?sr USCS Coeffifcient
h . o
o oept content 1 3/g~ #a #40 | #100 | #200 | LL c g | €SI | permeability
' 9.5 475 | 0.425m | 0.150 | 0.075 Pl cation (K)

(m) (%) mm mm m mm mm (%0) (KN/m2) | (°) (m/s)
s1 -311.26-307.263 20.5 100 100 84 76 67 38.1| 10.2 39 15 ML 5X107"
-307.263-291.263 | 33.2 100 94 88 79 70 140.1| 9.7 38 15 | ML 4X10”
52 -313.602-312.102 | 125 100 100 92 82 74 40.2 | 13.9 40 12 ML 2X10®
-312.102-301.602 | 32.3 100 100 94 88 80 456 | 14.3 39 15 ML 8x107
53 -315.577-310.577 | 12.9 100 98 91 80 71 38.2| 11.0 37 16 ML 3x107
-310.577-295.577 | 29.9 100 100 98 89 83 415 | 14.3 38 15 ML 6X107
sS4 -316.187-314.187 | 11.8 100 99 92 86 79 40.1| 15.5 39 14 ML 8x10
-314.187-296.187 | 31.0 100 100 94 89 81 |40.9]| 15.9 40 15 | ML 4X10°®
-317.336-314.336 12.2 100 100 98 90 84 41.1| 14.9 40 15 ML 2X1077
S5 | -314.336-302.336 | 38.5 100 100 99 93 90 459 | 13.5 41 15 ML 2X10®
-302.336-297.336 32.0 92 89 84 79 68 44,1 | 14.0 35 17 ML 9x10°
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SUMMARY OF LABORATORY TEST RESULTS

HUja w/ Ref. : SI/625  Project : Jericho Sewage Trunk Lines
Site : Jericho
Sample Moisture Gradation = % Finer Sieve No Atterberg Direct Shear Uscs | Coefficient
BH Depth Content ] Limits Parameters Classifi of
No 3/8” #4 #40 #100 | #200 LL c @ ) Permeability
' 9.5 4.75 | 0.425m | 0.150 0.075 Pl cation (K)
(m) (%0) mm mm m mm mm (%0) (KN/m2) | (°) (m/s)
1 | -301.682-296.682 9.9 100 90 84 79 68 36.1] 9.1 35 16 ML 6X10°
-309.245-307.745 | 10.2 96 88 77 69 62 35.2| 8.5 33 17 ML 8X10™
2 | -307.745-304.245 | 17.7 100 96 85 76 58 37.3| 7.4 32 18 ML 8X10
-304.245-299.245 | 18.4 100 98 84 79 64 [36.8| 8.8 34 16 ML 7X10°
-293.057-291.557 8.8 100 96 90 87 77 34.4| 11.5 37 15 ML 2X10™’
3 | -291.557-290.057 | 18.1 100 100 94 88 82 36.9| 14.0 39 16 ML 7X107
-290.057-288.057 | 19.3 100 100 96 85 80 37.0] 13.9 38 16 ML 7X10”’
4 | -268.461-263.461 | 4.3 | 83 77 69 [ 59 47 [33.5] 13.3 32 18 | GP 7x10™
5 | -264.650-250.650 | 9.0 | 84 71 64 | 58 45 |[345] 14.9 33 16 | GP AX10™
6 | -239.252-234.252 | 8.1 | 77 68 61 [ 59 49 [33.9] 147 32 19 | GP 2X10™
7 | -268.504-262.004 7.5 89 81 77 64 54 [33.3]| 14.0 35 16 ML 6X10°
-262.004-258.504 8.4 82 71 60 48 14 35 | 14.0 29 20 ML 7X10™
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SUMMARY OF LABORATORY TEST RESULTS

/—/u'ja w/ Ref. : SI/625  Project : Jericho Sewage Trunk Lines
Site : Jericho
Sample Moisture Gradation = % Finer Sieve No. At:;an[lti)gesrg ?’i;?;rt\qzr:ee?sr Cl:JISCS' Coeffi;:ient
Depth assi o
,3? ept Content | 3/g~ #4 #40 | #100 | #200 | LL c @ fi- | Permeability
' 9.5 4.75 | 0.425m | 0.150 0.075 Pl catio K)
(m) (%) mm mm m mm mm (%0) (KN/m=) © n (m/s)
8 -246.504-244.504 9.0 80 70 59 49 28 31.8| 18.1 30 16 ML 2X10°
-244.504-241.504 | 16.9 100 100 89 80 76 29.9 | 15.0 34 15 ML 5X107’
9 -282.959-281.459 | 11.0 100 94 90 84 74 41.1| 15.6 34 16 ML 6X10”’
-281.459-277.959 | 13.8 100 100 99 96 93 47.9 | 24.8 39 13 ML 8x10®
10 | 279643:279.143 | 6.0 90 80 72 54 33 34 | 14.1 32 17 | ML 4X10°
-279.143-274.643 7.9 100 100 99 94 90 429 | 17.2 40 13 ML 2X10®
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6. APPENDICES
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APPENDIX-A

BOREHOLE LOGS FOR WASTEWATER TREATMENT PLANT
SITE
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BOREHOLE LOG

Project Jericho Wastewater Treatment Plant Location | Jericho
Borehole No. | S1 E‘de 1/2 Date 16-2-2011
Ground level -311.263 Weather Sunny

Drill Rig Mobile B-31 Operator Sharif

Scale £ 5 3 SPT
§ 2 g sample i : (No. of blows)
(m) S apg recovery Description of soil strata USCS 1571515 | N
-311.263 5|57 |12
Bw0263 11 Grayish, soft formation of
0 : .
00963 100% | marl with lenses of white ML 517 (11 18
color

-308.263 | 3

-307.263 3 14| 6 |10
-306.263 | 5 1114 |19 | 33
-305.263 12 113 | 15| 28

Grayish, soft formation of
0 )
-304.263 | 7 100% marl ML 18 | 17 |18 | 35
-303.263 16 | 18 | 19 | 37
-302.263 | 9 719 |10 19
301263 | 10 End of boring @ -301.263 8 19 10|19
Water Record

Level, at which water was encountered | - | Color of water | -
Remarks :

USCS — Unified Soil Classification System
R — Refusal (more than 50 blows)

SPT (Split spoon
sampler)

[—><_] Core Sampling (Shelby)

Approved : Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Wastewater Treatment Plant Location | Jericho
Borehole No. | S1 FI\)I?)ge 2/2 Date 16-2-2011
Ground level -301.263 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif

Scale £ 5 3 SPT

5§ 2 & sample — : (No. of blows)

(m) S apg recovery Description of soil strata USCS 1571515 | N
-301.263 8|9 10|19
-300.263 | 11 511011 |21
-299.263 15]15] 20 | 35
-298.263 | 13 15120 | 20 | 40
-297.263 13|17 |23 | 40

Grayish, soft formation of
0 1

-296.263 | 15 100% marl ML 13116 |17 | 33
-295.263 12 1 15|18 | 33
-294.263 | 17 11 12|17 | 29
-293.263 8 |10 |12 | 22
-292.263 | 19 20 | 24 | 26 | 46
-291.263 End of boring @ -291.263

Water Record

Level, at which water was encountered | -298.263 | Color of water

Remarks :

USCS — Unified Soil Classification System
R — Refusal (more than 50 blows)

==

SPT (Split spoon

sampler)

Core sampling (Shelby)

Approved :

Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Wastewater Treatment Plant Location | Jericho
Borehole No. S2 FI\)I?)ge 1/2 Date 17-2-2011
Ground level -313.602 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
Scale £ 5 8 SPT
§ 2 g sample i . (No. of blows)
(m) S apg recovery @escrlptlon of soil strata USCS 1571515 | N
-313.602 . . 5|16 | 8 |13
100% Whitish so:‘rt];rrlld dry silty ML
312602 | 1 7 19 |10 19
-311.602
518 ]9 |17
-310.602 | 3 ><
-309.602 9 |12 |13 | 25
-308.602 | 5 : .
100% Grayish, sorl;t;rcl)rmatlon of ML
-307.602 10 | 20 | 17 | 37
-306.602 | 7 7 11|13 |24
-305.602 10 | 12 | 13 | 25
-304.602 | 9 9 |13 |15 28
-303.602 | 10 End of boring @ -303.602 51415 |9

Water Record

Level, at which water was encountered | -

‘ Color of water ‘ -

Remarks :

USCS — Unified Soil Classification System

R — Refusal (more than 50 blows)

SPT
sampler)

(Split

[—><_] Core sampling (Shelby)

spoon

Approved :

Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Wastewater Treatment Plant Location | Jericho
Borehole No. | S2 E";ge 2/2 Date 17-2-2011
Ground level -303.602 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif

Scale £ 5 3 SPT

5§ 2 g sample _— : (No. of blows)

(m) S apg recovery Description of soil strata USCS 15115115 | N
-303.602 514 ]15]09
-302.602 | 11 519 (11|20
-301.602 4 |7 12|19
-300.602 | 13 7 |10 |15 | 25
-299.602 519 (12|21

Grayish, soft formation of
0 )

-298.602 | 15 100% marl ML 9 |10 |13 |23
-297.602 719 |14 | 23
-206.602 | 17 5110|1323
-295.602 10|11 |12 | 23
-204.602 | 19 17 |17 |19 | 36
-293.602 End of boring @ -301.602

Water Record

Level, at which water was encountered | -300.602 | Color of water

Remarks :

USCS —

Unified Soil Classification System

R — Refusal (more than 50 blows)

SPT (Split spoon
sampler)

[—><_] Core sampling (Shelby)

Approved : Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Wastewater Treatment Plant Location | Jericho
Borehole No. | S3 E";ge 1/2 Date 17-2-2011
Ground level -315.577 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
Scale £ 5 3 SPT
5§ 2 g sample —_— : (No. of blows)
(m) S apg recovery Description of soil strata USCS 15115115 | N
-315.577 715 1|9 |14
314577 | 1 1112 | 7 |19
o >< Soft and grayish formation
e 100% | of mal with white lenses ML 251219
312577 | 3 (slices)
514|509
-311.577
4 1 3]3 |6
310577 | 5
3 14|12 | 26
-309.577
8 | 711219
-308.577 | 7 o Soft and grayish formation
100% of marl ML 8 | 7 |12 19
-307.577
8| 8 |12 20
-306.577 | 9 ><
305577 | 10 End of boring @ -305.577 7 11012 | 22

Water Record

Level, at which water was encountered |

‘ Color of water ‘ -

Remarks :

USCS — Unified Soil Classification System

R — Refusal (more than 50 blows)

SPT

(Split

sampler)

[—><_] Core sampling (Shelby)

spoon

Approved :

Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Wastewater Treatment Plant Location | Jericho
Borehole No. | S3 E";ge 2/2 Date 17-2-2011
Ground level -305.577 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif

Scale £ 5 3 SPT

5§ 2 g sample _— : (No. of blows)

(m) S apg recovery Description of soil strata USCS 5115115 N
-305.577 7010 |12 | 22
304577 | 11 519 |13 |22
-303.577 8 |12 | 15| 27
-302.577 | 13 7 |12 |14 | 26
-301.577 9 |11 |16 | 27

Soft and grayish formation
[0)

-300.577 | 15 100% of marl ML 8 |9 |12 |21
-299.577 9 10|16 | 26
-298.577 | 17 519 |13 |22
-297.577 7 |10 |13 | 23
-296.577 | 19 10 | 15|17 | 32
-295.577 End of boring @ -295.577

Water Record

Level, at which water was encountered | -300.577 | Color of water

Remarks :

USCS — Unified Soil Classification System
R — Refusal (more than 50 blows)

[—><_] Core sampling (Shelby)

SPT (Split spoon

sampler)

Approved :

Dr. Sami A. Hijjawi

A-85




Hijjawi

BOREHOLE LOG

Project Jericho Wastewater Treatment Plant Location | Jericho
Borehole No. | S4 E";ge 1/2 Date 18-2-2011
Ground level -316.187 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
Scale £ 5 3 SPT
g 2 § sample - : (No. of blows)
(m) S apg recovery Description of soil strata USCS 5115115 N
-316.187 8 | 13|13 | 26
Soft and dry formation of
[0)
e | 1 100% | Gty marl with white slices | M- [ 5 [ 7 | 8 | 15
-314.187
7 |10] 11|21
-313.187 | 3
5|6 |10 |16
-312.187
51|19 |13 22
-311.187 | 5
Soft and gray formation of
[0)
-310.187 100% soft marl ML 6 10|12 | 22
-300.187 | 7
7 11114 | 25
-308.187
8 |12 |14 | 26
-307.187 | 9
6 | 11| 15| 26
-306.187 | 10 End of boring @ -306.187
Water Record
Level, at which water was encountered | - | Color of water | -
Remarks :

USCS — Unified Soil Classification System
R — Refusal (more than 50 blows)

SPT (Split spoon
sampler)

[—><_] Core sampling (Shelby)

Approved : Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Wastewater Treatment Plant Location \ Jericho
Borehole No. | S4 Ef‘)ge 2/2 Date 18-2-2011
Ground level -306.187 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
: SPT
Scale £5 3 sam
2 ple — . (No. of blows)

(m) Sap recovery Description of soil strata USCS 15115115 N
-306.187 6 11 15 26
-305.187 | 11 9 |12 |14 | 26
-304.187 5 9 |14 | 23
-303.187 | 13 5191|1423
-302.187 7 |11 |13 | 24

Soft and gray formation of
[0)

-301.187 1 15 100% soft marl ML 7 112 |14 | 26
-300.187 9 |14 |17 | 31
-299.187 | 17 8 [10 |16 | 26
~298.187 14 | 22 | 27 | 49
-297.187 | 19 12 | 23 | 27 | 50

-296.187

End of boring @ -296.187

Water Record

Level, at which water was encountered | -301.187 | Color of water | -

Remarks :

USCS — Unified Soil Classification System
R — Refusal (more than 50 blows)

SPT

(Split
sampler)

spoon

X] Core sampling (Shelby)

Approved :

Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Wastewater Treatment Plant Location | Jericho
Borehole No. | S5 E";ge 1/2 Date 18-2-2011
Ground level -317.336 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
= SPT
Scale _‘.1§ sample o _ (No. of blows)
(m) E,_ recovery Description of soil strata USCS é é é N
-317.336 5|7 | 8|15
Soft gray and dry
-316.336 | 1 100% lformatior] of mar Wi.th ML 3 |8 |10 |18
enses (slices) of white

-315.336 marl

517 |8 |15
-314.336 | 3

6 |10 | 11|21
-313.336

6 |10 |11 |21
312336 | 5 ><
-311.336 100% Soft and gray formation of ML 9 (12|13 |25

saturated marl

310336 | [

7 |10 ] 11|21
-309.336

6 | 9 |11 20
-308.336 | 9

6 |10 | 12 | 22
-307.336 | 10 End of boring @ -307.336

Water Record

Level, at which water was encountered

‘ - ‘ Color of water ‘ -

Remarks :

USCS — Unified Soil Classification System

R — Refusal (more than 50 blows)

SPT
sampler)

(Split

spoon

X] Core sampling (Shelby)

Approved :

Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Wastewater Treatment Plant Location | Jericho
Borehole No. | S5 E";ge 2/2 Date 18-2-2011
Ground level -307.336 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
= SPT
Scale s g sample (No. of blows)
o . .
(m) E P 1 recovery Description of soil strata USCS | 1111 11| N
5|55
-307.336 6 10|12 | 22
-306.336 | 11 8 |12 | 15| 27
-305.336 100% Soft and gray formation of ML 519 14|23
saturated marl
-304.336 | 13 8 |12 |15 | 27
-303.336 5181|1523
-302.336 | 15 22 112|119 | 31
-301.336 9 | 25|30 |55
-300.336 | 17 100% Soft and gray formation of ML 23 | 27 | 19 | 46
marl with little gravels

-299.336 22 1 25|18 | 43
-298.336 | 19 201 20| 22 | 42
-297.336 End of boring @ -297.336

Water Record

Level, at which water was encountered | -301.336 | Color of water | -

Remarks :

USCS — Unified Soil Classification System
R — Refusal (more than 50 blows)

SPT (Split spoon
sampler)

X] Core sampling (Shelby)

Approved : Dr. Sami A. Hijjawi
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APPENDIX-B

BOREHOLE LOGS FOR TRUNK LINES

A-90



Hijjawi

BOREHOLE LOG

Project Jericho Sewerage Trunk Location \ Jericho
Borehole No. |1 a9€ 11 | pate 19-2-2011
Ground level -301.682 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
: SPT
Scale e5 g
(m) Sap rii?vﬂfy Description of soil strata USCS 15(N0i§f bi()SWS)N
-301.682 5 7 9 16
-300.682 | 1 4 | 8 |10 18
-299.682 '
Soft formation of creamy marlstone
100% with occasional pebbles ML 5 6 9 15
-208.682 | 3
-297.682 10| 7 6 | 13
-296.682 |
End of boring @-296.682
Water Record
Level, at which water was encountered | None | Color of water | -

Remarks :

USCS — Unified Soil Classification System

R — Refusal (more than 50 blows)

SPT
sampler)

(Split spoon

z] Core sampling (Shelby)

Approved :

Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Sewerage Trunk Location \ Jericho
Borehole No. | 2 Ef‘)ge 1/1 Date 19-2-2011
Ground level -309.245 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
' SPT
Scale e5 3
(m) 5 %. S rii?vﬂfy Description of soil strata USCS 15(N0i§f bi()SWS)N
-309.245 Soft and dry formation of 7 110[12 |22
100% grayish brown marl with ML
-308.245 | 1 little gravels 9 |14 | 15| 29
-307.245 :::::><::::
306245 Soft and whitish formation 8 {1>116131
' 3 100% of marl with little gravel ML
g 15 | 19 | 24 | 43
-305.245
11 |13 | 14 | 27
-304.245 5
12 114 |17 | 31
-303.245
302245 | 7 .y Soft a_nokll dry florr_nﬁtli_onI of L 1111512035
0 grayish mar \lNIt ittle 8 110 111 | 21
-301.245 gravels
8 |12 13|25
-300.245 9
10 |12 | 15 | 27
-299.245 1 10 End of boring @ -299.245
Water Record
Level, at which water was encountered | None | color of water | -
Remarks :

USCS — Unified Soil Classification System
R — Refusal (more than 50 blows)

SPT (Split spoon
sampler)

z] Core sampling (Shelby)

Approved : Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Sewerage Trunk Location \ Jericho
Borehole No. |3 Elf‘)ge 1/1 Date 19-2-2011
Ground level -293.057 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
' SPT
Scale e5 8
(m) 5 %. S r?ei?vﬂfy Description of soil strata USCS 15(N0i§f b::_OSWS)N
-293.057 7121|2142
Dry soft formation of
b dy silt ML
202057 | 1 rown sandy si
6 | 15| 18 | 33
291,057 Soft grayish formation of ML
marl
6 | 6 | 6|12
-290.057 1 3 Soft grayish formation of
marl with occasional slices | ML [ 7 [ g [ 10 18
of white marl
-289.057
8 | 8 11|19
-288.057 5
End of boring @ -288.057
Water Record
Level, at which water was encountered | None | Color of water | -
Remarks :

USCS — Unified Soil Classification System
R — Refusal (more than 50 blows)

SPT

sampler)

(Split spoon

X] Core sampling (Shelby)

Approved :

Dr. Sami A. Hijjawi

A-93




Hijjawi

BOREHOLE LOG

Project Jericho Sewerage Trunk Location \ Jericho
Borehole No. | 4 a9€ 11 | pate 19-2-2011
Ground level -268.461 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
: SPT
Scale e5 3
(m) 5 %. e rii?vﬂfy Description of soil strata USCS 15(N0i§f bi()SWS)N
-268.461
16 | 32| R | R
-267.461 | 1 |
Mix of silty sandy clay and R R
-266.461 100 boulders GP
R R
-265.461 | 3 |
R R
-264.461
R R
-263.461 5
End of boring @ -263.461

Water Record

Level, at which water was encountered

‘ ‘ Color of water | -

Remarks :

USCS — Unified Soil Classification System

R — Refusal (more than 50 blows)

SPT
sampler)

[—<_] core SAMPLING (Shelby)

DTH Sam

(Split

pling

spoon

Approved :

Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Sewerage Trunk Location \ Jericho
Borehole No. |5 Elf‘)ge 1/1 Date 20-2-2011
Ground level -264.650 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
: SPT
Scale e5 8
(m) 5 %. S r?ei?vﬂfy Description of soil strata USCS 15(N0i§f b::_OSWS)N
-264.650 21 132|145 | R
-263.650
L | Light to medium dark 25140 | R | R
562650 100% | brown silty gravelly sand GP 20 R R
with occasional boulders
-261.650 | 3 21 | 15]18 | 33
-260.650
2042 | R | R
-259.650 5
End of boring @ -259.650

Water Record

Level, at which water was encountered \ None

‘ Color of water

Remarks :

USCS — Unified Soil Classification System

R — Refusal (more than 50 blows)

SPT
sampler)

(Split

X] Core sampling (Shelby)

DTH Sam

pling

spoon

Approved :

Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Sewerage Trunk Location \ Jericho
Borehole No. |6 Elf‘)ge 1/1 Date 20-2-2011
Ground level -239.252 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
Scale £52 SPT
o
(m) 8 = riiomvpe'fy Description of soil strata | USCS 15(N01‘§f bi()SWS)N
-239.252 7 (141933
-238.252
L | Light brown formation of R R
537953 100% | sandy silt with gravels and | GP R R
boulders
-236.252 3 R R
-235.252 R R
-234.252 5
End of boring @ -234.252

Water Record

Level, at which water was encountered

| None

‘ Color of water | -

Remarks :

USCS — Unified Soil Classification System

R — Refusal (more than 50 blows)

SPT
sampler)

X] Core sam
DTH Sam

(Split

pling (Shelby)

pling

spoon

Approved :

Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Sewerage Trunk Location | Jericho
Borehole No. | 7 29€ 11 | pate 20-2-2011
Ground level -263.504 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
' SPT
Scale £5 3 sam
Q ple — . (No. of blows)
(m) Sap recovery Description of soil strata USCS 15115115 N
-263.504 Reddish brown soft
100% | formation of sandy silt with | ML 5 |11 15|26
262504 | 1 | little gravels
5 14|15 |29
-261.504 ) . .
100% Light br0\_/vn sandy silt with ML (291331 R | R
260504 | 3 | occasional boulders
19 117 |17 | 34
-259.504
19 117 118 | 35
-258.504 5
End of boring @ -258.504

Water Record

Level, at which water was encountered

| None

‘ Color of water | -

Remarks :

USCS — Unified Soil Classification System

R — Refusal (more than 50 blows)

SPT
sampler)

(Split

X] Core barrel sampling

DTH Sam

pling

spoon

Approved :

Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Sewerage Trunk Location | Jericho
Borehole No. |8 Elf‘)ge 1/1 Date 20-2-2011
Ground level -246.504 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
' SPT
Scale £5 3 sam
Q ple — . (No. of blows)
(m) Sap recovery Description of soil strata USCS 15115115 N
-246.504
Light brown sandy gravelly 24 | 22 | 25 | 47
-245.504 | 1 | 100% silt ML
14 112 | 14 | 26
-244.504
Soft formation grayish 14 |14 |16 | 30
0,
-243.504 1 3 100% brown clayey silt ML
1511518 | 33
-242.504
12 115 |16 | 31
-241.504 5
End of boring @ -241.504

Water Record

Level, at which water was encountered

\None

‘ Color of water | -

Remarks :

USCS — Unified Soil Classification System
R — Refusal (more than 50 blows)

SPT
sampler)

X] Core sam

(Split spoon

pling (Shelby)

DTH Sampling

Approved :

Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Sewerage Trunk Location \ Jericho
Borehole No. |9 Elf‘)ge 1/1 Date 20-2-2011
Ground level -282.959 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
' SPT
Scale e5 3
(m) 5 %. S rii?vﬂfy Description of soil strata USCS 15(N0i§f bi()SWS)N
-282.959 ) .
100% Reddlsh_brown sandy silt ML |28 T22 TR | R
281959 | 1 | with gravels
15125119 | 44
-280.959 .
100% Dark.tﬁm""” ﬁ?trl‘dy sgg cly | o (1524 17 |41
779959 | 3 with very little pebbles
~278.959 10 | 15|18 | 33
-277.959 5
End of boring @ -277.959

Water Record

Level, at which water was encountered \ None

‘ Color of water | -

Remarks :

USCS — Unified Soil Classification System
R — Refusal (more than 50 blows)

SPT
sampler)

X] Core sam
DTH Sam

(Split spoon

pling (Shelby)

pling

Approved :

Dr. Sami A. Hijjawi
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BOREHOLE LOG

Project Jericho Sewerage Trunk Location | Jericho
Borehole No. | 10 Ef‘)ge 1/1 Date 20-2-2011
Ground level -279.643 Weather Sunny
Drill Rig Mobile B-31 Operator Sharif
: SPT
Scale £5 3 sam
Q ple — . (No. of blows)
(m) Sap recovery Description of soil strata USCS 15115115 | N
-279.643 100% | Light brown Sandy silt with boulders ML 7 117119 | 36
-278.643 | | 7|16 | 7 |13
77643 100% Soft anq dry white ML 917 6 13
formation of marl
-276.643 | 3 12 1 15|11 | 26
-275.643 14 | 15|18 | 33
-274.643 | g
End of boring @ -274.643

Water Record

Level, at which water was encountered \ None

‘ Color of water | -

Remarks :

USCS — Unified Soil Classification System
R — Refusal (more than 50 blows)

SPT
sampler)

(Split spoon

X] Core sampling (Shelby)

DTH Sam

pling

Approved :

Dr. Sami A. Hijjawi
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Appendix 2-2 Social Survey

1. Report

A-103  A157

2. Outline of the Survey Results

A social survey was executed in January 2011 in Jericho Municipality. The targets of the survey were
residential houses (170), hotels (4), business shops (25) and factories (11) and the location of targets was
chosen not to uneven in the municipality. Various conditions of each category are shown in Table 2-2-1 as

residential house, Table 2-2-2 as hotel and Table 2-2-3 as business shop and factory. The whole survey

results of 210 samples are summarized in Table 2-2-4.

Table2-2-1 Condition of Residential Houses

Table2-2-2 Condition of Hotels

Table 2-2-3 Condition of Business Shops and Factories

Business Shop Factory
Selling Goods Ratio (%) | Selling Goods Ratio (%)
General trade 40 | Food processing 36.4
Clothing 20 | Plastic processing 9.1
Construction materials 4 | Metal processing 9.1
Housing ware appliances 16 | Wood processing 9.1
Others 20 | Others 36.4

A-101

Item Value Item Average
Average income(NIS/m) 2,512 Number of gest rooms 85.5
- Annual 7,975
Average expenditure NIS/m) 2,532 Gest u
number(person) [ dajly 29
Frequency Each house time/house/y 48 2
of sickness |Percapita times/c/y) 8.6
Water 11.2
Cause of Food 53
sickness(%) Sanitary system 4.7
Others 78.8
Annual health care costs NIS/y) 1,093
Agriculture 7.1
Commercial 14.7
Major Service 329
source of -
income(%) Tourism 1.4
Construction 43.5
Others 0.6




Table 2-2-4 Summarized Social Survey Results

Residential
It Hotel h Fact
ems House ote Shop actory
Sample Number 170 4 25 11
Number of Ave. Resident  Staff) 5.61 50 2.24 20.3
Av .Area(m®) 125 8,314 53 3,081
Ave. Water Charge NIS/Month) 101 12,643 46 1,472
Inside 97.6 100 68 100
Location Outside 2.4 28
Toilet None 4
Flushing 81.8 100 56 81.8
Type - .
Pit Latrine 18.2 12 18.2
Inside 78.2 100 68 63.6
Location of Faucet Outside 21.8 28 36.4
N 4
Water e 3
. Monthly(m’) 43.34 584 26.7 272.5
Supply Summer Consumption
Ipcd 258
Monthly(m® 21.32 351 17.4 183.1
Winter Consumption onthly(m’) !
Ipcd 127
Whole 87.6 100 68 100
Gray water into cesspit Partly 11.8
None 0.6 32
. Executive 31.8 100 4 63.6
Cesspit . . .
Ownership of cesspit Sharing 68.2 64 36.4
None 32
Frequency of Withdraw times/year) 6.42 0.75 2.72 23.4
Costs of Withdraw(NIS/time) 76.3 525 69.4 136.4
C ¢ Oral 8.2 8 9
. ause. ° Contact 4.1 4
infection ; .
%) Hygiene environment 84.1 100 88 91
Others 3.5
Concerning to surrounding environment (%) 98.2 100 100 100
Also to surrounding water environment (%) 98.2 100 100 100
Sewage connection is required to improve 98.8 100 100 100
above (%)
A :
pprove to reuse of treated water and dried 70 100 9 90
sludge (%)
o Approve to reuse of treated water for
Will 4. 1
HHnEness irrigation of farmland (%) 64.7 00 88 %0
Pay for water supply and sewage tariff (%) 85.9 50 96 100
Upper limit of sewage tariff NIS/month) 63 300 66 129
Approve to construction of sewerage system 971 100 100 100
(%)
Use cesspit continuously after connection of 310 50 4 0.1
sewer (%)
Water supply 8.8 7 8 8.8
Sewerage 8.6 8 9.1 8.6
Priority of | Road 7.3 7.5 4.5 5
public Education 8.3 5 4.4 53
project Communication 6.7 6.25 3 3.8
(Scale of Power supply 7.8 7 5.3 6.7
0-10 Medical care 9 6 6.8 6.7
Irrigation 7.9 6.25 5.5 5
Garbage collection 8.4 9.25 7.2 7.5
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The Methodology of the Social Survey on the City of Jericho
February 18-20, 2011

The JICA Study Team (the Team) composed by the staff of NJS consultant Co., Ltd
contracted out a survey study on the social conditions in Jericho Municipality to the
Center for Opinion Polls and Survey Studies at An-Najah National University.

The survey addressed the consumption of water in houses, stores, factories and hotels.
It also addressed sewage water drainage from the same places and the hygienic
awareness of the inhabitants of the area. As requested by the Team the size of the
sample was, 170 families, 11 factories, 4 hotels, and 25 stores.

The preparation of the survey questionnaire was made after consultations with the
Team; the Team provided the Center for Opinion Polls and Survey Studies with the
main points that the survey had undertaken. The questionnaire then was prepared
accordingly. Four questionnaires were prepared and each questionnaire was designed
to fit the requirements of the surveyed item it represents according to its functions.
There are some questions that are shared by all surveyed items.

The survey was pretested by a sample that consisted of 20 questionnaires distributed
as follows: 10 families, 4 factories, two hotels and 4 stores. The purpose of the pretest
was to examine the validity of the questionnaire and its reception among respondents.

Training the field workers (resear chers) of the survey:
The field coordinators were called to lay down the needed arrangements of the survey
so that suitable field workers (researchers) are chosen. After that the field workers
(researchers) were invited to be trained on the methodology of conducting interviews
and on the proper way of dealing with the target groups whether they were individuals
or institutions. During the time of the survey there were field supervisors whose task
was to verify the accuracy of the adopted methodology through close supervision by
accompanying the field workers (researchers) and through moving among them. The
supervisors conducted a random testing on the questionnaires to verify the place in
which the questionnaire was filed out and the interviewed person. Supervisors also
made sure that the questionnaire was properly completed without mistakes or
unanswered questions.
The survey sample was distributed asfollows:
Thehouses sample: a random stratified sample was adopted. Four neighborhoods
were selected randomly from the City. The components of the sample then were
chosen; one house was chosen from every three houses. The sample of houses was
distributed as follows:
o Kitf Al- Wad neighborhood: the starting point of collecting questionnaires was
from near the previous location of Al-Quds Open University, near Al-Rawda
Park. 84 questionnaires were collected from this neighborhood.
e Sabeha Al-Khedawi neighborhood: the starting point of collecting
questionnaires was from behind the Tarra Santa School near Al-Itihad Youth
Club; 39 questionnaires were collected from this neighborhood.
e Al-Magatas neighborhood: 35 questionnaires were collected
e Al-Jaza’ir neighborhood: 12 questionnaires were collected
The reason for the diversity in the number of collected questionnaires is related to the
existing numbers of houses in each neighborhood.
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The stores sample: it was collected from the following neighborhoods: Al-Magatas,
Al-Bayader — the Electric Company; Amman Street, Falastine Street, the City Center,
and Amman Main Street.

The factories sample: The following factories were interviewed: Al-Tumoor (Dates)
Factory, Palestine Street; Tumoor Al-Madina Factory, Hisham’s Palace Street; Abu
Zainah Plastic Factory, near Al Hesba (the fruits and vegetables market); Al-Fityani
Brick Factory, Al Hesba Street; Ghosheh Food Factory, A brick factory near Popeye
Park street; Jericho Iron Factory, Popeye Street; a food and dates factory, Popeye
street in front of the new vegetables and fruits market, and Al-Shawwa Clothes
Factory on Palestine Street.

The hotels sample: Four hotels were interviewed in the city of Jericho. They are: The
Intercontinental, Al-Quds, Madinat Al Qamar, and the Jericho Tourist Village.

After collection, the data it was processed by the SPSS program and the results were
drawn by the same program.
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Residential Houses
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The Results

Residential Houses

The size of the survey sample collected from residential houses were 170 household.

The average family size is 5.61 persons

97.6% of respondents said that they have sanitary facilities inside their houses;
2.4% said that they have sanitary facilities outside their houses.

The location of the water source (tap water) for houses is distributed as
follows: 78.2 % inside the building, 21.8% outside the building.

The average water consumption in houses during summer (the dry season) is
about 43.34 m® per month.

The average water consumption in houses during winter (the rain season) is
about 21.32 m’ per month.

The average distance between houses and the source of water is about 7.67
meter.

85.3% of respondents said that the source of water in houses is individual,
14.1% said it is an outdoors faucet, 0.6% said it is an individual and private
well of water.

31.2% of respondents said that they would continue to use the sanitary pit
even after connection to the sewage system network.

81.8% of respondents said that the sanitary facilities available at the house are

provided with flushing toilet; 18.2% said that they are provided with a pit
latrine

87.6% of houses drain the sewage water into a cesspit made especially for the
house, 0.6% drain it in the open and 11.8% drain it into a cesspit and in the
open.

31.8% of houses are connected to a cesspit made especially for the house;
68.2% share a cesspit with other houses.

The average number of times the cesspit is emptied is 6.42 times every year.
The average cost of emptying the sanitary pit is 76.29 NIS per time.

The average monthly income of the household is 2512.06 NIS.

The household's source of income; 7.1% from the agriculture, 14.7% from the
trade, 32.9% from services, 1.8% from tourism and 43.5% from construction.
The average monthly expenditures of the household is 2531.81 NIS.

The average monthly water bill for houses is 100.67 NIS per month.

The average annual number of sickness per household is 48.18 times.

The causes of sickness according to respondents are: 11.2% water, 5.3% food,
4.7% sanitary system, 78.8% others.

The average annual expenditure on healthcare per household is 1093.18 NIS.

Ecological and Hygienic Awar eness

According to respondents, the infectious routes are 8.2% through the mouth
(oral), 4.1% through touch, 84.1% through the ecological surroundings and
3.5% others.
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98.2% of respondents said that the sanitary conditions at home are one of their
concerns

98.2% of respondents said that the sanitary conditions of water ecology and
their neighborhoods are one of their concerns

98.8% of respondents said that their concern with sanitary conditions is meant
to improve connection to the sewage system network.

70% of respondents supported reusing treated sewage water and using the
remains as fertilizers.

64.7% of respondents supported reusing treated sewage water for agricultural
purposes.

85.9% of respondents expressed willingness to pay accrued fees for water and
sanitary services.

From among respondents who expressed willingness to pay accrued fees for
water and sanitary services said that the monthly amount that they can pay is
62.81 NIS

97.1% of respondents supported the construction of a sewerage system.
Priorities of respondents for what they would like the government to improve
are as follows: (on a 0—10 scale)

Water supply 8.79

Sewerage system 8.64

Road 7.34

Education 8.33

Telecommunication 6.68

Electricity 7.84

Medication 8.99

Irrigation 7.86

Garbage collection 8.39
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Residential Houses

Tables
Where are the sanitation facilities located?
(%)
Area/Category Inside the house Outside the House
Ktef AlI-Wade 98.8 1.2
Sabeaha Al-khedaway 97.1 2.9
Al-Maghtas 94.9 5.1
Algeria 100.0
Total 97.6 2.4
Source of water; location of the faucet
(%)
Area/Category Inside the building | Outside the building
Ktef Al-Wade 78.6 214
Sabeaha Al-khedaway 71.4 28.6
Al-Maghtas 79.5 20.5
Algeria 91.7 8.3
Total 78.2 21.8
Source of water in the house
(%)
Individual Outside faucet Private
Area/Category (individual) well
Ktef Al-Wade 90.5 9.5
Sabeaha Al-khedaway 80.0 17.1 2.9
Al-Maghtas 84.6 15.4
Algeria 66.7 333
Total 85.3 14.1 0.6
6
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Will you still use the sanitation pit even after connecting to the sewage network?

(%)
Area/Category Yes No
Ktef Al-Wade 26.2 73.8
Sabeaha Al-khedaway 40.0 60.0
Al-Maghtas 35.9 64.1
Algeria 25.0 75.0
Total 31.2 68.8
Type of sanitary facility available in the house
(%)
Flushing Toilet Pit latrine
Area/Category
Ktef Al-Wade 81.0 19.0
Sabeaha Al-khedaway 82.9 17.1
Al-Maghtas 76.9 23.1
Algeria 100.0
Total 81.8 18.2
Method of getting rid of sewage water
(%)
Sanitary pit In the open In a pit and in
Area/Category the open
Ktef Al-Wade 90.5 9.5
Sabeaha Al-khedaway 82.9 17.1
Al-Maghtas 84.6 2.6 12.8
Algeria 91.7 8.3
Total 87.6 0.6 11.8
7
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Is the house connected to a sanitary pit?

%
There is a private There is a sanitar(y Izit
Area/Category sanitary pit for the shared with others
house
Ktef Al-Wade 39.3 60.7
Sabeaha Al-khedaway 37.1 62.9
Al-Maghtas 17.9 82.1
Algeria 8.3 91.7
Total 31.8 68.2
What is the source of the family's income?
%
Agriculture | Commerce | Services | Tourism ConstrucEior)l
Area/Category (business)
Ktef Al-Wade 7.1 13.1 29.8 50.0
Sabeaha Al- 20.0 31.4 5.7 42.9
khedaway
Al-Maghtas 10.3 154 38.5 2.6 333
Algeria 16.7 8.3 41.7 33.3
Total 7.1 14.7 32.9 1.8 43.5
What is cause for getting sickness?
%
Area/Category Water Food Sewerage Unkno(wn)
Ktef Al-Wade 10.7 10.7 4.8 73.8
Sabeaha Al-khedaway 14.3 85.7
Al-Maghtas 7.7 7.7 84.6
Algeria 16.7 8.3 75.0
Total 11 5.3 4.7 78.8
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What are the infectious routes in your opinion?

(%)
Area/Category Oral Contagion | Environment Others
Ktef Al-Wade 8.3 2.4 85.7 3.6
Sabeaha Al-khedaway | 5.7 2.9 914
Al-Maghtas 12.8 5.1 74.4 7.7
Algeria 16.7 83.3
Total 8.2 4.1 84.1 3.5
Is the sanitary condition one of your concerns at home?
(%)
Area/Category Yes No
Ktef Al-Wade 97.6 2.4
Sabeaha Al-khedaway 100.0
Al-Maghtas 97.4 2.6
Algeria 100.0
Total 98.2 1.8
Is the sanitary condition one of your concerns at your neighborhood?
(%)
Area/Category Yes No
Ktef Al-Wade 97.6 2.4
Sabeaha Al-khedaway 100.0
Al-Maghtas 974 2.6
Algeria 100.0
Total 98.2 1.8
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Is the sanitary condition one of your concerns that would lead to the improvement in

sewage system ?

(%)
Area/Category Yes No
Ktef Al-Wade 100.0
Sabeaha Al-khedaway 100.0
Al-Maghtas 94.9 5.1
Algeria 100.0
Total 98.8 1.2
Do you support or reject reusing treated sewage water and using the remains as
manure?
(%)
Area/Category Yes, I support No, I reject
Ktef Al-Wade 77.4 22.6
Sabeaha Al-khedaway 62.9 37.1
Al-Maghtas 64.1 359
Algeria 58.3 41.7
Total 70.0 30.0
Do you support using treated sewage water for irrigation?
%
Area/Category Yes, I support No, I reject o
Ktef AlI-Wade 69.0 31.0
Sabeaha Al-khedaway 65.7 34.3
Al-Maghtas 56.4 43.6
Algeria 58.3 41.7
Total 64.7 35.3
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Are you willing to pay the water and sewage bill?

%
Area/Category Yes No I do not kn(ovg/
no opinion
Ktef Al-Wade 91.7 2.4 6.0
Sabeaha Al-khedaway 88.6 8.6 2.9
Al-Maghtas 79.5 17.9 2.6
Algeria 583 25.0 16.7
Total 85.9 8.8 53
Will you support the construction of a sewerage system if it starts?
%
Area/Category Yes No I do not kn(ovg/
no opinion
Ktef AlI-Wade 98.8 1.2
Sabeaha Al-khedaway 94.3 2.9 2.9
Al-Maghtas 94.9 2.6 2.6
Algeria 100.0
Total 97.1 1.2 1.8
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Basic information

Category/Area

Ktef Al-
Wade

Sabeaha Al-
khedaway

Al-
Maghtas

Algeria

Total

Number of Family
members

5.7

4.9

5.7

6.3

5.6

Average of water
consumption during
dry seasons
(Summer) ----- m? per
day

37.5

49.1

50.1

56.4

43.3

Average of water
consumption during
wet seasons (Winter)
------ m? per day

17.7

24.1

26.1

31.01

21.31

Q6 Distance from the
source of water ------
meter

7.61

7.1

8.31

7.8

7.7

Number of times the
sanitary pit is
emptied. ------ times
every year

6.4

3.5

8.9

7.0

6.4

Cost of emptying the
sanitary pit------- NIS
per time

89.6

52.0

73.6

62.5

76.3

The average monthly
income of the family.
---- NIS

2416

2809

2428

2592

2512

What is the average
monthly expenditures
of the family? -----
NIS per month

2226

2917

2777

2750

2532

What is the average
monthly water bill? --
--NIS per month

90.3

156.8

84.1

63.3

100.7

Expense for medical
care per year per
family: ------
NIS/year/family

1065

1202

1215

575

1093

what is the amount of
money that you
can pay for the
water and sewage
bill?
--NIS per month

70.9

60.3

49.7

42.9

62.8

12
A-114




Please set priorities on a 0-10 scale for what you would like to get improved by the

government
Ktef | Sabeaha Al- Algeria | Total
Al- Al- Maghtas
Wade | khedaway

Water supply 8.3 9.2 9.3 9.0 8.8

Sewerage system 8.5 8.8 9.0 8.3 8.6

Road 5.8 8.8 8.6 8.3 7.2

Education 7.5 9.3 8.9 9.6 8.3

Telecommunication | 5.3 8.1 7.9 8.6 6.7

Electricity 6.6 9.0 9.0 9.5 7.8

Medication 8.5 9.3 9.5 9.9 9.0

[rrigation 8.3 9.2 9.3 9.0 8.8

Garbage collection 8.5 8.8 9.0 8.3 8.6
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Residential Houses
Graphs
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Source of water in the house
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Will you still use the sanitation pit even after connecting to the sewage network?
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Method of getting rid of sewage water
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Do you support or reject reusing treated sewage water and using the remains as

manure?
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80.00%
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Do you support using treated sewage water for irrigation?

80

O Yes

= No

70
- 60
- 50
- 40
- 30
- 20
- 10

Total

Algeria Al-Maghtas Sabeaha Al-

khedaway

Ktef Al-
Wade

Are you willing to pay the water and sewage bill?

mbYes
m No

0 No Opinion

=

il

—{ml

Total

Algeria Al-Maghtas Sabeaha

Al-
khedaway

Ktef Al-
Wade

17
A-119




Number of Family members
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Distance from the source of water
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The average monthly income of the family. ---- NIS
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Expense for medical care per year per family: ------ NIS/year/family
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Please set priorities on a 0-10 scale for what you would like to get improved by the
government
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Factories
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Factories

The size of the survey sample collected from factories were 11 factory.

e The factories of the sample are distributed as follows:
36.4% food product factories
9.1% plastic product factories
9.1% metal product factories
9.1% wood product factories
36.4% other product factories
e The average number of employees in the factories of the survey is 20.27
employees
e The average square area of the factories of the survey is 3080.91 m*
e All of respondents said that the factories in the sample contain in-door sanitary

facilities.

e The location of the water source (tap water) for factories is distributed as
follows: 63.6% inside the building, 36.4% outside the building.

e The average water consumption in factories during summer (the dry season) is
about 272.46 m’ per month.

e The average water consumption in factories during winter (the rain season) is
about 183.09 m® per month.

e The average distance between factories and the source of water is about
645.09 meter.

o 81.8% of respondents said that the source of water in factories is individual,
9.1% said it is an outdoors faucet, 9.1% said it is an individual and private
well of water.

e 9.1% of respondents said that they would continue to use the sanitary pit even
after connection to the sewage system network.

o 81.8% of respondents said that the sanitary facilities available at the factory

are provided with flushing toilet; 18.2% said that they are provided with a pit
latrine

e All of factories in the sample drain the sewage water into a cesspit made
especially for the factory.

e 03.6% of factories are connected to a cesspit made especially for the factory;
36.4% share a cesspit with other factories.

e The average number of times the cesspit is emptied is 23.36 times every year.

e The average cost of emptying the sanitary pit is 136.36 NIS per time.

e The average monthly water bill for factories is 1471.82 NIS per month.
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Ecological and Hygienic Awar eness

According to respondents, the infectious routes are 9.1% through the mouth
(oral), 90.9% through the ecological surroundings.

All of the respondents in the sample said that the sanitary conditions at home
are one of their concerns

All of respondents in the sample said that the sanitary conditions of water
ecology and their neighborhoods are one of their concerns

All of respondents in the sample said that their concern with sanitary
conditions is meant to improve connection to the sewage system network.
90.9% of respondents supported reusing treated sewage water and using the
remains as fertilizers.

90.9% of respondents supported reusing treated sewage water for agricultural
purposes.

All of respondents in the sample expressed willingness to pay accrued fees for
water and sanitary services.

From among respondents who expressed willingness to pay accrued fees for
water and sanitary services said that the monthly amount that they can pay is
129.09 NIS

All of respondents in the supported the construction of a sewerage system.
Priorities of respondents for what they would like the government to improve
are as follows: (on a 0—10 scale)

Water supply 8.82

Sewerage system 8.64

Road 5.00

Education 5.27

Telecommunication 3.82

Electricity 6.73

Medication 6.73

Irrigation 5.00

Garbage collection 7.46
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Factories

Tables
Type of factory business
(%)
Food products 36.4
Plastic products 91
Metal products 91
Wood products 91
Others 36.4
Where are the sanitation facilities located?
(%)
Inside the factory 100.0 ‘
Source of water; location of the faucet
(%)
Inside the building 63.6
Outside the building 36.4
F9 Source of water in the factory
(%)
Individual 81.8
Outside faucet 91
Private (individual) well 91

Will you still use the sanitation pit even after connecting to the sewage network?

(%)
Yes 9.1
No 90.9
Type of sanitary facility available in the factory
(%)
Flushing Toilet 81.8
Pit latrine 18.2
Method of getting rid of sewage water
(%)
Sanitary pit 100.0
Is the factory connected to a sanitary pit?
(%)
There is a private sanitary pit 63.6
for the factory
There is a sanitary pit shared 36.4

with others
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What are the infectious routes in your opinion?

(%)
Oral 9.1
Environment 90.9
Is the sanitary condition one of your concerns at home?
(%)

| Yes | 100.0 |

Is the sanitary condition one of your concerns at your neighborhood?
(%)
| Yes | 1000 |

Is the sanitary condition one of your concerns that would lead to the improvement in
sewage system?
(%)
Yes | 1000 |

Do you support or reject reusing treated sewage water and using the remains as
manure?

(%)
Yes, I support 90.9
No, I reject 9.1
Do you support using treated sewage water for irrigation?
(%)
Yes, I support 90.9
No, I reject 9.1
Are you willing to pay the water and sewage bill?
(%)
| Yes, I support | 100.0 |
Will you support the construction of a sewerage system if it starts?
(%)
| Yes, I support | 1000 |
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Basic information

Number of employees in the factory 203
Factory square area:....... m° 3081
Average of water 272.5
consumption during dry seasons
(Summer) ---- m*® per month
Average of water consumption during 183.1
wet seasons (Winter) ----- m? per month
Distance from the source of water ------ 645.1
meter
Number of times the sanitary pit is 234
emptied. ------ times every year
Cost of emptying the sanitary pit------- 136.4
NIS per time
What is the average monthly water bill? - 1472
---NIS per month
what is the amount of many that you can 129
pay?
------------- NIS per month

Please set priorities on a 0-10 scale for what you would like to get improved by the
government

Water supply 8.8
Sewerage system 8.6
Road 5.0
Education 5.3
Telecommunication 3.8
Electricity 6.7
Medication 6.7
Irrigation 5.0
Garbage collection 7.5
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Graphs
Tables

Type of factory business

o % 40
35
30
25
20
15
10

Others  Wood Metal  Plastic Food
products products products products

Source of water; location of the faucet
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(individual) well
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Will you still use the sanitation pit even after connecting to the sewage network?

100
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Type of sanitary facility available in the factory
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Is the factory connected to a sanitary pit?
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shared with others sanitary pit for the
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What are the infectious routes in your opinion?
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Do you support or reject reusing treated sewage water and using the remains as
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Please set priorities on a 0-10 scale for what you would like to get improved by the
government
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Business Stores

The size of the survey sample collected from business stores were 25 stores.

Business stores contained in the survey sample are distributed as follows:
General trade 40%
Clothing (nouvotte) 20%
Construction material 4%
House ware appliances and sanitary equipment 16%
Others (specify) 20%
The average number of employees in the stores of the survey was 2.24
employees
The average square area of the stores of the survey was 52.72 m*
68% of respondents said that the stores contain in-door sanitary facilities, and

32% said that the stores contain no sanitary facilities at all.

The location of the water source (tap water) for stores is distributed as follows:
68% inside the building, 28% outside the building, and 4% in a public place.
The average water consumption in stores during summer (the dry season) is
about 26.66 m> per month.

The average water consumption in stores during winter (the rain season) is
about 17.40 m’ per month.

The average distance between stores and the source of water is about 13 meter.
68% of respondents said that the source of water in stores is individual, and
32% said it is an outdoors faucet.

4% of respondents said that they would continue to use the sanitary pit even
after connection to the sewage system network.

56% of respondents said that the sanitary facilities available at the store are
provided with flushing toilet; 12% said that they are provided with a pit latrine
68% of stores drain the sewage water into a cesspit made especially for the

store, and 32% drain it in the open.

4% of stores are connected to a cesspit made especially for the store; 64%
share a cesspit with others and 32% do not have any cesspit at all.

The average number of times the cesspit is emptied is 2.72 times every year.
The average cost of emptying the sanitary pit is 69.4 NIS per time

The average monthly water bill for stores is 46.28 NIS per month

Ecological and Hygienic Awar eness

According to respondents, the infectious routes are 8% through the mouth
(oral), 4% through touch, 88% through the ecological surroundings.

All of respondents of the stores said that the sanitary conditions at home are
one of their concerns

All of respondents of the stores said that the sanitary conditions of water
ecology and their neighborhoods are one of their concerns

All of respondents of the stores said that their concern with sanitary conditions
is meant to improve connection to the sewage system network.

92% of respondents supported reusing treated sewage water and using the
remains as fertilizers.
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88% of respondents supported reusing treated sewage water for agricultural
purposes.

96% of respondents expressed willingness to pay accrued fees for water and
sanitary services.

From among respondents who expressed willingness to pay accrued fees for
water and sanitary services said that the monthly amount that they can pay is
66.25 NIS

All of respondents of the stores supported the construction of a sewerage
system.

Priorities of respondents for what they would like the government to improve
are as follows: (on a 0—10 scale)

Water supply 7.96

Sewerage system 9.12

Road 4.52

Education 4.44

Telecommunication 3.04

Electricity 5.32

Medication 6.80

Irrigation 5.48

Garbage collection 7.24
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Business Stores

Tables
Type of business store
(%)
Dry goods store (retail store) 40.0
Clothing 20.0
Construction material 4.0
House ware appliances 16.0
Others 20.0
Where are the sanitation facilities located?
(%)
Inside the store 68.0
Outside the store 32.0
Source of water; location of the faucet
(%)
Inside the building 68.0
Outside the building 38.0
In a public place 4.0
Source of water in the store
(%)
Individual 68.0
Outside faucet 32.0

Will you still use the sanitation pit even after connecting to the sewage network?

(%0)
Yes 4.0
No 64.0
The water network not available 32.0
Type of sanitary facility available in the store
(%)
Flushing Toilet 56.0
Pit latrine 12.0
The water network not available 32.0
Method of getting rid of sewage water
(%0)
Sanitary pit 68.0
In the open 32.0
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Is the store connected to a sanitary pit?

(%)
There is a private sanitary pit for the store 4.0
There is a sanitary pit shared with others 64.0
There is no sanitary pit for the store 32.0

What are the infectious routes in your opinion?

(%)
Oral 8.0
Contagion 4.0
Environment 88.0
Is the sanitary condition one of your concerns at home?
(%)

| Yes | 100.0 |

Is the sanitary condition one of your concerns at your neighborhood?
(%)
| Yes | 1000 |

Is the sanitary condition one of your concerns that would lead to the improvement in
sewage system?
(%)
Yes | 1000 |

Do you support or reject reusing treated sewage water and using the remains as
manure?

(%)
Yes, I support 92.0
No, I reject 8.0
Do you support using treated sewage water for irrigation?
(%)
Yes, I support 88.0
No, I reject 12.0
Are you willing to pay the water and sewage bill?
(%)
Yes, I support 96.0
I do not know 4.0

Will you support the construction of a sewerage system if it starts?
(%)
Yes, I support | 1000 |

37
A-139



Basic information

Number of employees in the store 2.24
Store square area:.... m’ 52.72
Average of water consumption during dry 26.66
seasons (Summer) ----- m? per month
Average of water consumption during 17.40
wet seasons (Winter) ----- m? per month
Distance from the source of water ------ 13.00
meter
T14 Number of times the sanitary pit is 2.72
emptied. ------ times every year
Cost of emptying the sanitary pit------- 69.4
NIS per time
What is the average monthly water bill? - 46.28
---NIS per month
what is the amount of many that you can 6625
pay?
------------- NIS per month

Please set priorities on a 0-10 scale for what you would like to get improved by the
government

Water supply 7.96
Sewerage system 9.12
Road 4.52
Education 4.44
Telecommunication 3.04
Electricity 5.32
Medication 6.80
Irrigation 5.48
Garbage collection 7.24
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Business Stores
Graphs

Type of business store
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Where are the sanitation facilities located?

QOutside the store Inside the store

Source of water; location of the faucet

In a public Outside the Inside the
place building building
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Source of water in the store

Outside faucet Individual

Will you still use the sanitation pit even after connecting to the sewage network?

64.00% 70

60
50
40
30
20
10
0

The water No Yes
network not
available

Type of sanitary facility available in the store

56.00% 60

The water Pit latrine Flushing Toilet
network not
available
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Method of getting rid of sewage water

In the open Sanitary pit

Is the store connected to a sanitary pit?

64.00% 70

There is no There is a There is a
sanitary pit for ~ sanitary pit  private sanitary
the store shared with  pit for the store
others

What are the infectious routes in your opinion?

Environment Contagion Oral
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Do you support or reject reusing treated sewage water and using the remains as
manure?

100
80
60
40
20

No, | reject Yes, | support

Do you support using treated sewage water for irrigation?

100
80
60
40
20

No, | reject Yes, | support

Are you willing to pay the water and sewage bill?

120
100
80
60
40
20

| do not know Yes, | support
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Please set priorities on a 0-10 scale for what you would like to get improved by the

government
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Hotels
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Hotels

The size of the survey sample collected from hotels were 4 hotels.

The average number of rooms in the hotels contained in the survey sample is
85.5 rooms

The average number of accommodated guests in a hotel is 7975 guests per
year.

The average number of hotel visitors is 28.75 visitors per day

The average number of employees in the hotels contained in the survey is
49.75 employees.

The average square area of a hotel is 8314 m’

The location of the water source (tap water) for hotels is distributed as
follows: 50% inside the building, 50% outside the building.

The average water consumption in hotels during summer (the dry season) is
about 583.5 m® per month.

The average water consumption in hotels during winter (the rain season) is
about 350.5 m’ per month.

The average distance between hotels and the source of water is about 46.25
meter.

75% of respondents said that the source of water in hotels is individual, 25%
said it is an individual and private well of water.

50% of respondents said that they would continue to use the sanitary pit even
after connection to the sewage system network.

All of the hotels in the sample said that the sanitary facilities available at the
factory are provided with flushing toilet.

All of hotels drain the sewage water into a cesspit made especially for the

hotel.

All of hotels are connected to a cesspit made especially for the hotel.

The average number of times the cesspit is emptied is 0.75 times every year.
The average cost of emptying the sanitary pit is 525 NIS per time.

The average monthly water bill for hotels is 12642.5 NIS per month.

Ecological and Hygienic Awar eness

According to respondents of the hotels, the infectious routes are through the
ecological surroundings only.

All of respondents of the hotels said that the sanitary conditions at home are
one of their concerns

All of respondents of the hotels said that the sanitary conditions of water
ecology and their neighborhoods are one of their concerns

All of respondents of the hotels said that their concern with sanitary conditions
is meant to improve connection to the sewage system network.

All of respondents of the hotels supported reusing treated sewage water and
using the remains as fertilizers.

All of respondents of the hotels supported reusing treated sewage water for
agricultural purposes.

50% of respondents expressed willingness to pay accrued fees for water and
sanitary services.
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e From among respondents who expressed willingness to pay accrued fees for
water and sanitary services said that the monthly amount that they can pay is
300 NIS

e All of respondents of the hotels supported the construction of a sewerage
system.

e Priorities of respondents for what they would like the government to improve
are as follows: (on a 0—10 scale)

Water supply 7.00
Sewerage system 8.00
Road 7.50

Education 5.00
Telecommunication 6.25
Electricity 7.00
Medication 6.00
Irrigation 6.25

Garbage collection 9.25
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Hotels

Tables
Source of water; location of the faucet
(%)
Name/Division Inside the building Outside the building
Al-Quds 100.0
Inter Continental 100.0
Jericho Resort Village 100.0
City of Moon 100.0
Total 50.0 50.0
Source of water in the hotel
(%)
Name/Division Individual Private (individual) well
Al-Quds 100.0
Inter Continental 100.0
Jericho Resort Village 100.0
City of Moon 100.0
Total 75.0 25.0

Will you still use the sanitation pit even after connecting to the sewage network?

(%)
Yes No

Al-Quds 100.0
Inter Continental 100.0
Jericho Resort Village 100.0

City of Moon 100.0

Total 50.0 50.0
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Type of sanitary facility available in the hotel

(%)
Name Flushing Toilet
Al-Quds 100.0
Inter Continental 100.0
Jericho Resort Village 100.0
City of Moon 100.0
Total 100.0
Method of getting rid of sewage water
(%)
Name Sanitary pit
Al-Quds 100.0
Inter Continental 100.0
Jericho Resort Village 100.0
City of Moon 100.0
Total 100.0
Is the hotel connected to a sanitary pit?
(%0)
Name There is a private sanitary
pit for the hotel
Al-Quds 100.0
Inter Continental 100.0
Jericho Resort Village 100.0
City of Moon 100.0
Total 100.0
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What are the infectious routes in your opinion?

(%)
Name Environment
Al-Quds 100.0
Inter Continental 100.0
Jericho Resort Village 100.0
City of Moon 100.0
Total 100.0

Is the sanitary condition one of your concerns at home?

(%)
Name Yes
Al-Quds 100.0
Inter Continental 100.0
Jericho Resort Village 100.0
City of Moon 100.0
Total 100.0

Is the sanitary condition one of your concerns at your neighborhood?

(%)

Name Yes
Al-Quds 100.0
Inter Continental 100.0
Jericho Resort Village 100.0
City of Moon 100.0
Total 100.0
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Is the sanitary condition one of your concerns that would lead to the improvement in
sewage system?

(%
Name Yes
Al-Quds 100.0
Inter Continental 100.0
Jericho Resort Village 100.0
City of Moon 100.0
Total 100.0

Do you support or reject reusing treated sewage water and using the remains as
manure?

(%
Name Yes, I support
Al-Quds 100.0
Inter Continental 100.0
Jericho Resort Village 100.0
City of Moon 100.0
Total 100.0

Do you support using treated sewage water for irrigation?

%
Name Yes, I support
Al-Quds 100.0
Inter Continental 100.0
Jericho Resort Village 100.0
City of Moon 100.0
Total 100.0
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Are you willing to pay the water and sewage bill?

(%)
Name Yes I do not know/
no opinion
Al-Quds 100.0
Inter Continental 100.0
Jericho Resort 100.0
Village
City of Moon 100.0
Total 50.0 50.0

Will you support the construction of a sewerage system if it starts?

(%)

Name Yes, I support
Al-Quds 100.0
Inter Continental 100.0
Jericho Resort Village 100.0
City of Moon 100.0
Total 100.0
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Basic information

Category/Name

Al-Quds

Inter
Continental

Jericho
Resort
Village

City of
Moon

Total

Number of rooms

35

104

22

181

85.50

Number of guest
accommodation: ----
---- Persons/year

4200

22500

200

5000

7975.0

Number of visitors: -
----------- Persons/day

10

60

40

28.75

Number of
employees

12

45

140

49.75

Hotel square area: ---

1500

12000

580

19176

8314.00

Average of water
consumption during
dry seasons
(Summer) ----- m3
per month

600

1700

30

583.50

Average of water
consumption during
wet seasons (Winter)

----- m?® per month

300

1000

100

350.50

Distance from the
source of water ------
meter

50

100

15

20

46.25

Number of times the
sanitary pit is
emptied. ------ times
every year

0.75

Cost of emptying the
sanitary pit------- NIS
per time

100

2000

525.00

What is the average
monthly water bill? -
---NIS per month

500

20000

70

30000

12642.50

what is the amount
of many that you
can pay?
------------- NIS per
month

200

400

300.00
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Hotels

Graphs

Number of rooms
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Number of employees
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Average of water consumption during wet seasons (Winter) ----- m? per month
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What is the average monthly water bill? ----NIS per month
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