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資料１．調査団員氏名、所属 

第１回現地 準備調査  

団員名 分野 所属 

森  尚樹 総括 JICA 地球環境部  次長 

青木 一誠 計画管理 同部 環境管理第二課 職員 

松岡 慶二 
業務主任／下水道計画／環境

社会配慮 
（株）エヌジェーエス・コンサルタンツ 

渡部  隆 下水処理施設計画・設計 （株）エヌジェーエス・コンサルタンツ 

近田 泰章 下水管敷設計画・設計 （株）エヌジェーエス・コンサルタンツ 

夏井 明生 電気設備計画・設計 （株）エヌジェーエス・コンサルタンツ 

中村 一彦 積算/調達/施工計画 （株）エヌジェーエス・コンサルタンツ 

  

第２回現地 準備調査  

団員名 分野 所属 

松岡 慶二 
業務主任／下水道計画／環境

社会配慮 
（株）エヌジェーエス・コンサルタンツ 

渡部  隆 下水処理施設計画・設計 （株）エヌジェーエス・コンサルタンツ 

近田 泰章 下水管敷設計画・設計 （株）エヌジェーエス・コンサルタンツ 

夏井 明生 電気設備計画・設計 （株）エヌジェーエス・コンサルタンツ 

中村 一彦 積算/調達/施工計画 （株）エヌジェーエス・コンサルタンツ 

 

第３回現地 DFR 報告  

団員名 分野 所属 

田中  泉 総括 JICA パレスチナ事務所 所長 

青木 一誠 計画管理 JICA 地球環境部 環境管理第二課 職員 

松岡 慶二 
業務主任／下水道計画／環境

社会配慮 
（株）エヌジェーエス・コンサルタンツ 

中村 一彦 積算/調達/施工計画 （株）エヌジェーエス・コンサルタンツ 
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資料 2. 調査工程 

第１回現地 準備調査 

総括 計画管理 業務主任 処理施設 管路施設 積算･調達 電気設備

ナブロス訪問 収集資料整理 ナブロス訪問 収集資料整理 出国移動

帰国

担当分野調査 出国移動 担当分野調査 出国移動

処理場用地視察 帰国 処理場用地視察 帰国

平面計画見直し 平面計画見直し

同上 同上

協議準備 協議準備

PWA/ｼﾞｪﾘｺ市協議 PWA/ｼﾞｪﾘｺ市協議

担当分野調査 担当分野調査

ラマラにてテレビ会議 ラマラにてテレビ会議

大使館報告・JICA報告 大使館報告・JICA報告

出国移動 出国移動

帰国 帰国

ジェリコ入りし調査開始、事務所準備、ジェリコ市協議

予定地詳細踏査、報告書作成

日本大使館・JICA事務所訪問・出国移動

同上

同上

予定地詳細踏査、ジェリコ市協議、資料収集

帰国

農業省訪問、アルビーレ処理場視察、ラマラ日本公使館訪問

ＪＩＣＡ団員 コンサルタント団員

成田発・パリ経由移動

成田発・イスタンブール経由移動

ラマラ着、調査準備

ジェリコ市との打ち合わせ、担当分野調査

担当分野調査

同上・団内会議

ラマラにてPWAのミーティング出席（官団員未明着）

ジェリコ訪問、ジェリコ市との会議・現地視察

担当分野調査

担当分野調査

PWA本部にPWA担当者との会議：計画内容の説明

PWAとの協議資料作成
担当分野調査

担当分野調査
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第２回現地 準備調査 

業務主任 処理施設 管路施設 積算･調達 電気設備

1 1/30 日

2 1/31 月

3 2/1 火

4 2/2 水

5 2/3 木

6 2/4 金

7 2/5 土

8 2/6 日

9 2/7 月

10 2/8 火

11 2/9 水 成田発・パリ経由移動

12 2/10 木 ジェリコ市着電力会社協議

13 2/11 金

14 2/12 土

15 2/13 日

16 2/14 月

17 2/15 火

18 2/16 水

19 2/17 木

20 2/18 金

21 2/19 土

22 2/20 日

23 2/21 月

24 2/22 火

25 2/23 水

26 2/24 木

27 2/25 金

28 2/26 土

29 2/27 日 出国移動 収集資料整理 出国移動

30 2/28 月 E/N、GA立会い 担当分野調査 帰国 担当分野調査 帰国

31 3/1 火 PWA協議資料作成 担当分野調査 担当分野調査

32 3/2 水 同上 同上 同上

33 3/3 木 PWAとの協議：計画内容の説明

34 3/4 金 担当分野調査

35 3/5 土 ジェリコ市協議

36 3/6 日 団内会議

37 3/7 月 環境ﾐｰﾃｨﾝｸﾞ出席

38 3/8 火 帰国報告会資料作成 担当分野調査 担当分野調査

39 3/9 水 大使館・ＪＩＣＡ報告・出国移動

40 3/10 木 帰国

収集資料整理、団内会議

担当分野調査

担当分野調査

担当分野調査

コンサルタント団員工
程

成田発・パリ経由移動

担当分野調査

担当分野調査

担当分野調査

担当分野調査

担当分野調査

収集資料整理、団内会議

担当分野調査

担当分野調査

担当分野調査・ボーリング調査開始するも機械交換の必要

ジェリコ着、ジェリコ市挨拶調査開始

日程 曜日

担当分野調査

担当分野調査、ボーリング再開、汚水サンプリング立ち会い

担当分野調査、ボーリング立ち会い、汚水サンプリング立ち会い

担当分野調査、ボーリング立ち会い

担当分野調査

担当分野調査

担当分野調査・団内会議、インターコンチネンタルホテル訪問

担当分野調査、ボーリング立ち会い

担当分野調査、ボーリング立ち会い（この日終了）

担当分野調査・事業費見直し分送付

担当分野調査

環境ﾐｰﾃｨﾝｸﾞ出席

大使館・ＪＩＣＡ報告・出国移動

帰国

PWAとの協議、計画内容の説明、環境専門家との協議

PWAとの協議：計画内容の説明

収集資料整理

ジェリコ市協議

団内会議

担当分野調査

担当分野調査

 
第３回現地 DFR 説明 

総括 計画管理 業務主任 積算･調達

1 7/5 火

2 7/6 水

3 7/7 木

4 7/8 金

5 7/9 土 資料整理

6 7/10 日

7 7/11 月

8 7/12 火

9 7/13 水

ジェリコ訪問、現地追加調査

PWA、ジェリコ市と協議、アルビーレ市･MDLF訪問

ナブルス市訪問、GIZ訪問

PIEFZA訪問、JICA報告、帰国出発

機内インチョン経由成田/中部着

成田/中部発・インチョン経由移動、ラマラ泊

PWA、ジェリコ市、PIEFZAおよびMoFとの協議、ミニッツ説明、報告書のアウトラインの説明、質疑

PWA他との協議、計画内容の追加説明、ミニッツ最終化、サイン

日本大使館訪問、調査内容、協議について説明

工
程

日程 曜日
JICA団員 コンサルタント団員
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資料 3.関係者（面会者）リスト 

所属 氏名 職位 備考
Dr. Shaddad Al Attili Minister
Mr. Nael Tahseen Project Manager
Mr.Adel Yashin Director/WW
Ms. Beesan Osama MSc.　Engineer
Mr Hassen Saleh Mayor
Mr.Basel Hijaji Head of Engineering Department
Mr. Jalal Bsharat Engineer of water supply
Mr. Ibrahim Abu Seiba Enigineer for enigineering Department
山本　英昭 パレスチナ日本副代表
高橋　紀之 二等書記官
田中　泉 所長
向井　直人 次長
久保　英士 所員
Dr Abdel Nasser Makky Project Coodinatror

アルビーレ処理場
Al-Bireh WWTP

Ms. Lamia Hamayel Waste Water Engineer 

Eng. Adly R. Yaish Mayor
Dr. Hafez Q. Shaheen Deputy Mayor for Planning & Technical Affairs
Eng. Salah A. Rahman ShaikhaWater Supply & Sanitation Engineer

所属 氏名 職位 備考
Dr. Shaddad Al Attili Minister
Mr. Nael Tahseen Project Manager
Ms. Beesan Osama MSc.　Engineer
Mr Hassen Saleh Mayor
Mr.Basel Hijaji Head of Engineering Department
Mr. Jalal Bsharat Engineer of water supply
Mr. Ibrahim Abu Seiba Enigineer for enigineering Department
山本　英昭 パレスチナ日本副代表
高橋　紀之 二等書記官
田中　泉 所長
向井　直人 次長
久保　英士 所員
Dr Abdel Nasser Makky Project Coodinatror

所属 氏名 職位 備考
Dr. Shaddad Al Attili Minister
Mr. Nael Tahseen Project Manager
Mr.Adel Yashin Director/WW
Ms. Beesan Osama MSc.　Engineer

ジェリコ市　Jericho
Municipality

Mr.Basel Hijaji Head of Engineering Department

山本　英昭 パレスチナ日本副代表
高橋　紀之 二等書記官
田中　泉 所長
久保　英士 所員
Dr Abdel Nasser Makky Project Coodinatror

アルビーレ市
Al-Bireh Municipality

Eng.Musa Jwayyed
Ms. Lamia Hamayel

City Engineer
Waste Water Engineer

地方開発借款基金
Municipal Development
& Lending Fund

Mr.Abdel Mugbni Nofal Director General

ナブルス市
Nablus Municipality

Eng.Suleiman Saed Abu
Chosh

Msc. Environmental Engineering
Corperate Planner

Mr. Nadim Mulhem Head of Water Programme
Mr. Ramez EL-Titi Project adviser for Water Programme
Eng. Alaa Melhim JAIP Project Director
Mr. Takeo Matsuzawa Chief Advisor
Eng. Mohammed Thekri PM of Bethlehem Industrial Estate

第1回現地　準備調査

第2回現地　準備調査

第3回現地　DFR 報告

パレスチナ水公社
Palestinial Water
Authority（PWA)

ジェリコ市　Jericho
Municipality

JICA　パレスチナ事務所

在イスラエル日本大使館

ナブルス市　Nablus
Municipality

パレスチナ水公社
Palestinial Water
Authority（PWA)

ジェリコ市　Jericho
Municipality

GIZ　ラマラ事務所

PIEFZA:Palestinian
Industrial Estates &
Free Zones Authrity

在イスラエル日本大使館

JICA　パレスチナ事務所

JICA　パレスチナ事務所

パレスチナ水公社
Palestinial Water
Authority（PWA)

在イスラエル日本大使館
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資料４．協議議事録 

4-1 第１回現地調査時 M/M：A-6～A-27 

4-2 第 3 回現地 DFR 報告時 M/M: A-28～A-60 
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資料 4-1 第１回現地調査時の JICA と PWA の M/M 
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資料4-2　第3回現地DFR報告時のJICAとPWAのM/M
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資料 5. 現地調査結果 

資料 5-1 地質調査結果 

1. 報告書本文 

A-62 ～ A-104 

 

2. 結果概要 

ボーリングは、下水処理場サイトについては深さ 20m で５本実施し、市内の道路沿いには深さ 10m

を１本、深さ 5m を 9 本実施した。位置は報告書本文に示すとおりであるが、市内のワジ横断部の２箇

所（②、④）はサイホン又は水管橋の基礎を想定して深さ 10m として計画したが、④については、砂利

層に当たって 5m 以上掘削が出来なかったので、5m で打ち止めた。 

ボーリングに当たっては、1m 毎に標準貫入試験を行い、性質が異なる層毎に室内試験を行った。い

ずれのボーリング孔でも地下水は確認できなかったが、N 値及び室内試験の結果は、資料表 5-1-1 に示

す通りであり、ほとんどの層が安定したシルト質土で、部分的に礫層が存在する。基本的には地盤は強

固であり、N 値は最小で６、粘着力 C は 30kN/m2 以上、内部摩擦角φは 12 度以上となり、さらに土の

水分による安定性を示す液性限界（値が低い方が安定）、塑性限界（値が高い方が安定）等のアッター

ベルク限界から見ても安定した土質であることが判る。 

処理場用地については、支持力が重要であるが、場内の施設で最も面積当たりの荷重が大きいのは反

応槽であり、その運転中の重量は 97kN/m3 である。従って、地盤は長期許容支持力が 100kN/m2 の支持

力があれば良い。 

一方、N 値が最小の６を示したボーリング孔 S3 の位置は反応槽の位置である。N 値と支持力の関係

は、経験的に砂質土で支持力＝N×10kN/m2、粘質土で＝N×25kN/m2 程度とされており（地盤工学会編

「N 値および C,φ」より）、シルト質土はその中間と考えると以下となる。 

支持力＝(10+25)/2×6＝105kN/m2 

また、粘着力 30kN/m2 程度の土の支持力は通常 100kN/m2 程度と言われており、この結果に一致する。

しかし、必要な支持力に余裕はないので、主要な構造物の地盤では平板載荷試験を行って、支持力が不

足する場合には入れ替え転圧等を行う。このような比較的軟弱な層は、その厚さが薄いのでこのような

工法が適する。 

管路が敷設される市内の道路沿いについては、掘削困難なほど強固ではなく、掘削面は安定する強固

さはあり、地下水がないので施工は容易であると考えられる。なお、ワジの横断部は水管橋の基礎を設

置する必要があるが、N 値は 20 以上あるので十分な強度がある。 
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資料表 5-1-1 地質調査結果 

標高 深さ 最小N値 含水率 粒度 液性限界 塑性限界 粘着力 内部摩擦角
Elevation depth Min-N <0.075mm LL PL C  

m m Number % % % kN/m
2 °

-311.263 0-4 12 20.5 67 38.1 10.2 39 15 ML
4-20 10 33.2 70 40.1 9.7 38 15 ML

-313.602 0-1.5 13 12.5 74 40.2 13.9 40 12 ML
1.5-20 9 32.5 80 45.6 14.3 39 15 ML

-315.577 0-5 6 12.9 71 38.2 11.0 37 16 ML
5-20 19 29.9 83 41.5 14.3 38 15 ML

-316.187 0-2 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
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

1.5-5 27 17.7 58 37.3 7.4 32 18 ML
5-10 21 18.4 64 36.8 8.8 34 16 ML

-293.057 0-1.5 42 8.8 77 34.4 11.5 37 15 ML
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 -264.650 0-5 33 9.0 45 34.5 14.9 33 16 GP
6 -239.252 0-5 >50 8.1 49 33.9 14.7 32 19 GP

-263.504 0-1.5 26 7.5 54 33.3 14.0 35 16 ML
1.5-5 34 8.4 14 35.0 14.0 29 20 ML

-246.504 0-2 26 9.0 28 31.8 18.1 30 16 ML
2-5 30 16.9 76 29.9 15.0 34 15 ML

-282.959 0-1.5 >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

-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-低可塑性シルト、GP－均粒度礫
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M-S/Osaily General Contracting Co. 

 

Ref. : SI/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: 

 

 Core drilling for bedrock, soil and gravel deposits 

 Standard Penetration Tests (SPT) at every 1.0m interval in each borehole 

 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: 

 

 thin wall tubes were used for sampling of cohesive undisturbed relatively 

cohesive soil formations (ASTM D1587), 

 split spoon samplers with accessories were used for SPT testing and 

sampling (ASTM D1586), 

 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.    

 

Samples in the split spoon 

 

 

 

 

 

 

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.  

 

II. 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 Aqbat 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 Aqbat 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). 
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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. 

 

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

422.  

 

 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 (PI) was determined.  

 

 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 (c) and angle of internal friction (Ø) were 

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

 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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Hijjawi 
 

SUMMARY OF LABORATORY TEST RESULTS 
 
Ref. : SI/625      Project : Jericho Wastewater Treatment Plant 
                                
Site : Jericho 
 

Gradation = % Finer Sieve No. Atterberg 
Limits 

Direct Shear 
Parameters 

3/8” #4 #40 #100 #200 
BH
No.

Sample 
Depth 

 
 

(m) 

Moisture 
Content 

 
 

(%) 
9.5 
mm 

4.75 
mm 

0.425m
m 

0.150 
mm 

0.075 
mm 

LL 
 

(%)
PI 

C 
 

(KN/m²)

Ø 
 

(º) 

USCS 
Classifi

- 
cation

Coefficient 
of 

Permeability 
(K) 

(m/s) 

-311.26-307.263 20.5 100 100 84 76 67 38.1 10.2 39 15 ML 5X10-7 

S1 -307.263-291.263 33.2 100 94 88 79 70 40.1 9.7 38 15 ML 4X10-7 

  
-313.602-312.102 12.5 100 100 92 82 74 40.2 13.9 40 12 ML 2X10-8 S2 -312.102-301.602 32.3 100 100 94 88 80 45.6 14.3 39 15 ML 8X10-7 

  
-315.577-310.577 12.9 100 98 91 80 71 38.2 11.0 37 16 ML 3X10-7 S3 -310.577-295.577 29.9 100 100 98 89 83 41.5 14.3 38 15 ML 6X10-7 

  
-316.187-314.187 11.8 100 99 92 86 79 40.1 15.5 39 14 ML 8X10-7 S4 -314.187-296.187 31.0 100 100 94 89 81 40.9 15.9 40 15 ML 4X10-8 

  
-317.336-314.336 12.2 100 100 98 90 84 41.1 14.9 40 15 ML 2X10-7 
-314.336-302.336 38.5 100 100 99 93 90 45.9 13.5 41 15 ML 2X10-8 S5
-302.336-297.336 32.0 92 89 84 79 68 44.1 14.0 35 17 ML 9X10-6 
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Hijjawi 
 

SUMMARY OF LABORATORY TEST RESULTS 
Ref. : SI/625      Project : Jericho Sewage Trunk Lines 
                                
Site : Jericho 

Gradation = % Finer Sieve No. 
Atterberg 

Limits 
Direct Shear 
Parameters 

3/8” #4 #40 #100 #200 
BH
No.

Sample 
Depth 

 
 

(m) 

Moisture 

Content 

 

 

(%) 
9.5 
mm 

4.75 
mm 

0.425m
m 

0.150 
mm 

0.075 
mm 

LL 
 

(%)
PI 

C 
 

(KN/m²)

Ø 
 

(º) 

USCS 
Classifi

- 
cation

Coefficient 
of 

Permeability 
(K) 

(m/s) 

1 -301.682-296.682 9.9 100 90 84 79 68 36.1 9.1 35 16 ML 6X10-6 
  

-309.245-307.745 10.2 96 88 77 69 62 35.2 8.5 33 17 ML 8X10-6 
-307.745-304.245 17.7 100 96 85 76 58 37.3 7.4 32 18 ML 8X10-5 2 
-304.245-299.245 18.4 100 98 84 79 64 36.8 8.8 34 16 ML 7X10-6 

  
-293.057-291.557 8.8 100 96 90 87 77 34.4 11.5 37 15 ML 2X10-7 
-291.557-290.057 18.1 100 100 94 88 82 36.9 14.0 39 16 ML 7X10-7 3 
-290.057-288.057 19.3 100 100 96 85 80 37.0 13.9 38 16 ML 7X10-7 

  
4 -268.461-263.461 4.3 83 77 69 59 47 33.5 13.3 32 18 GP 7x10-4 

  
5 -264.650-259.650 9.0 84 71 64 58 45 34.5 14.9 33 16 GP 4X10-4 

  
6 -239.252-234.252 8.1 77 68 61 59 49 33.9 14.7 32 19 GP 2X10-4 

  
-263.504-262.004 7.5 89 81 77 64 54 33.3 14.0 35 16 ML 6X10-5 7 
-262.004-258.504 8.4 82 71 60 48 14 35 14.0 29 20 ML 7X10-4 
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Hijjawi 
 

SUMMARY OF LABORATORY TEST RESULTS 
 
Ref. : SI/625      Project : Jericho Sewage Trunk Lines 
                                
Site : Jericho 
 

Gradation = % Finer Sieve No. Atterberg 
Limits 

Direct Shear 
Parameters 

3/8” #4 #40 #100 #200 
BH
No.

Sample 
Depth 

 
 

(m) 

Moisture 
Content 

 
 

(%) 
9.5 
mm 

4.75 
mm 

0.425m
m 

0.150 
mm 

0.075 
mm 

LL 
 

(%)
PI 

C 
 

(KN/m²)

Ø 
 

(º) 

USCS
Classi

fi- 
catio

n 

Coefficient 
of 

Permeability 
(K) 

(m/s) 

-246.504-244.504 9.0 80 70 59 49 28 31.8 18.1 30 16 ML 2X10-5 8 -244.504-241.504 16.9 100 100 89 80 76 29.9 15.0 34 15 ML 5X10-7 
  

-282.959-281.459 11.0 100 94 90 84 74 41.1 15.6 34 16 ML 6X10-7 9 -281.459-277.959 13.8 100 100 99 96 93 47.9 24.8 39 13 ML 8X10-8 
  

279.643-279.143 6.0 90 80 72 54 33 34 14.1 32 17 ML 4X10-5 10 -279.143-274.643 7.9 100 100 99 94 90 42.9 17.2 40 13 ML 2X10-8 
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BOREHOLE LOGS FOR WASTEWATER TREATMENT PLANT 
 SITE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

A-83



   

BOREHOLE LOG 
 

Project  Jericho Wastewater Treatment Plant Location Jericho 

Borehole No. S1 Page 
No. 1/2 Date  16-2-2011 

Ground level -311.263 Weather Sunny 
Drill Rig Mobile B-31 Operator  Sharif 

SPT  
(No. of blows) 

Scale 
(m) S

am
-

pl
er

 
Ty

pe
 

Sample 

recovery
Description of soil strata USCS

15 15 15 N
-311.263 0  5 5 7 12

      
-310.263 1     

  

 

    
-309.263 2  5 7 11 18

      
-308.263 3     

  

 

100% 
Grayish, soft formation of 
marl with lenses of white 

color 
ML 

    
4  3 4 6 10-307.263 

      
5  11 14 19 33-306.263 

      
6  12 13 15 28-305.263 

      
7  18 17 18 35-304.263 

      
8  16 18 19 37-303.263 

      
9  7 9 10 19-302.263 

  

100% Grayish, soft formation of 
marl  ML 

    
301.263 10   End of boring @ -301.263  8 9 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 Page 
No. 2/2 Date  16-2-2011 

Ground level -301.263 Weather Sunny 
Drill Rig Mobile B-31 Operator  Sharif 

SPT  
(No. of blows) 

Scale 
(m) S

am
-

pl
er

 
Ty

pe
 

Sample 

recovery
Description of soil strata USCS

15 15 15 N
-301.263 10  8 9 10 19

       
-300.263 11  5 10 11 21

       
-299.263 12  15 15 20 35

       
-298.263 13  15 20 20 40

       
14  13 17 23 40-297.263 

      
15  13 16 17 33-296.263 

      
16  12 15 18 33-295.263 

      
17  11 12 17 29-294.263 

      
18  8 10 12 22-293.263 

      
19  20 24 26 46-292.263 

  

100% Grayish, soft formation of 
marl  ML 

    
-291.263 20   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 Page 
No. 1/2 Date  17-2-2011 

Ground level -313.602 Weather Sunny 
Drill Rig Mobile B-31 Operator  Sharif 

SPT  
(No. of blows) 

Scale 
(m) S

am
-

pl
er

 
Ty

pe
 

Sample 

recovery
escription of soil strataD USCS

15 15 15 N
-313.602 0  5 6 8 13

       
-312.602 1  

100% Whitish soft and dry silty 
marl ML 

7 9 10 19
      

-311.602 2 
 

    
   5 8 9 17

-310.602 3     
  

 
    

4  9 12 13 25-309.602 

     
5     -308.602 

 

 

    
6  10 20 17 37-307.602 

      
7  7 11 13 24-306.602 

      
8  10 12 13 25-305.602 

      
9  9 13 15 28-304.602 

  

100% Grayish, soft formation of 
marl  ML 

    
-303.602 10   End of boring @ -303.602  5 4 5 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 (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 Page 
No. 2/2 Date  17-2-2011 

Ground level -303.602 Weather Sunny 
Drill Rig Mobile B-31 Operator  Sharif 

SPT  
(No. of blows) 

Scale 
(m) S

am
-

pl
er

 
Ty

pe
 

Sample 

recovery
Description of soil strata USCS

15 15 15 N
-303.602 10  5 4 5 9 

       
-302.602 11  5 9 11 20

       
-301.602 12  4 7 12 19

       
-300.602 13  7 10 15 25

       
14  5 9 12 21-299.602 

      
15  9 10 13 23-298.602 

      
16  7 9 14 23-297.602 

      
17  5 10 13 23-296.602 

      
18  10 11 12 23-295.602 

      
19  17 17 19 36-294.602 

  

100% Grayish, soft formation of 
marl  ML 

    
-293.602 20   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 Page 
No. 1/2 Date  17-2-2011 

Ground level -315.577 Weather Sunny 
Drill Rig Mobile B-31 Operator  Sharif 

SPT  
(No. of blows) 

Scale 
(m) S

am
-

pl
er

 
Ty

pe
 

Sample 

recovery
Description of soil strata USCS

15 15 15 N
-315.577 0  7 5 9 14

       
-314.577 1  11 12 7 19

      
-313.577 2 

 
    

   4 5 4 9 
-312.577 3      

   5 4 5 9 
4      -311.577 

  

100% 
Soft and grayish formation 
of mal with white lenses 

(slices) 
ML 

4 3 3 6 
5      -310.577 

  3 14 12 26
6      -309.577 

  8 7 12 19
7      -308.577 

  8 7 12 19
8      -307.577 

  8 8 12 20
9     -306.577 

 
 

100% Soft and grayish formation 
of marl ML 

    
-305.577 10   End of boring @ -305.577  7 10 12 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 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 Page 
No. 2/2 Date  17-2-2011 

Ground level -305.577 Weather Sunny 
Drill Rig Mobile B-31 Operator  Sharif 

SPT  
(No. of blows) 

Scale 
(m) S

am
-

pl
er

 
Ty

pe
 

Sample 

recovery
Description of soil strata USCS

15 15 15 N
-305.577 10  70 10 12 22

       
-304.577 11  5 9 13 22

       
-303.577 12  8 12 15 27

       
-302.577 13  7 12 14 26

       
14  9 11 16 27-301.577 

      
15  8 9 12 21-300.577 

      
16  9 10 16 26-299.577 

      
17  5 9 13 22-298.577 

      
18  7 10 13 23-297.577 

      
19  10 15 17 32-296.577 

  

100% Soft and grayish formation 
of marl ML 

    
-295.577 20   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) 
 
 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 Page 
No. 1/2 Date  18-2-2011 

Ground level -316.187 Weather Sunny 
Drill Rig Mobile B-31 Operator  Sharif 

SPT  
(No. of blows) 

Scale 
(m) S

am
-

pl
er

 
Ty

pe
 

Sample 

recovery
Description of soil strata USCS

15 15 15 N
-316.187 0  8 13 13 26

       
-315.187 1  5 7 8 15

   

100% Soft and dry formation of 
silty marl with white slices ML 

    
-314.187 2      

   7 10 11 21
-313.187 3      

   5 6 10 16
4      -312.187 

  5 9 13 22
5     -311.187 

 
 

    
6  6 10 12 22-310.187 

     
7 

 
    -309.187 

  7 11 14 25
8      -308.187 

  8 12 14 26
9      -307.187 

   

100% Soft and gray formation of 
soft marl ML 

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  
 

A-90



   

BOREHOLE LOG 
Project  Jericho Wastewater Treatment Plant Location Jericho 

Borehole No. S4 Page 
No. 2/2 Date  18-2-2011 

Ground level -306.187 Weather Sunny 

Drill Rig Mobile B-31 Operator  Sharif 
SPT  

(No. of blows) 
Scale 
(m) S

am
-

pl
er

 
Ty

pe Sample 
recovery Description of soil strata USCS

15 15 15 N
-306.187 10  6 11 15 26

       
-305.187 11  9 12 14 26

       
-304.187 12  5 9 14 23

       
-303.187 13  5 9 14 23

       
14  7 11 13 24-302.187 

      
15  7 12 14 26-301.187 

      
16  9 14 17 31-300.187 

      
17  8 10 16 26-299.187 

      
18  14 22 27 49-298.187 

      
19  12 23 27 50-297.187 

  

100% Soft and gray formation of 
soft marl ML 

    
-296.187 20   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 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. S5 Page 
No. 1/2 Date  18-2-2011 

Ground level -317.336 Weather Sunny 
Drill Rig Mobile B-31 Operator  Sharif 

SPT  
(No. of blows) Scale 

(m) 

S
am

-p
le

r 
Ty

pe
 

Sample 

recovery
Description of soil strata USCS 1

5
1
5

1
5

N

-317.336 0  5 7 8 15
       

-316.336 1  3 8 10 18
      

-315.336 2 
 

    
   

100% 

Soft gray and dry 
formation of mar with 
lenses (slices) of white 

marl 

ML 

5 7 8 15
-314.336 3      

   6 10 11 21
4      -313.336 

  6 10 11 21
5     -312.336 

 
 

    
6  9 12 13 25-311.336 

     
7 

 
    -310.336 

  7 10 11 21
8      -309.336 

  6 9 11 20
9      -308.336 

  

100% Soft and gray formation of 
saturated marl ML 

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 (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. S5 Page 
No. 2/2 Date  18-2-2011 

Ground level -307.336 Weather Sunny 
Drill Rig Mobile B-31 Operator  Sharif 

SPT  
(No. of blows) Scale 

(m) 

S
am

-p
le

r 
Ty

pe
 

Sample 

recovery
Description of soil strata USCS 1

5
1
5

1
5

N

-307.336 10  6 10 12 22
       

-306.336 11  8 12 15 27
       

-305.336 12  5 9 14 23
       

-304.336 13  8 12 15 27
       

14  5 8 15 23-303.336 

  

100% Soft and gray formation of 
saturated marl ML 

    
15  22 12 19 31-302.336 

      
16  9 25 30 55-301.336 

      
17  23 27 19 46-300.336 

      
18  22 25 18 43-299.336 

      
19  20 20 22 42-298.336 

  

100% Soft and gray formation of 
marl with little gravels ML 

    
-297.336 20   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) 
 
 Core sampling (Shelby) 
   

Approved : Dr. Sami A. Hijjawi  
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BOREHOLE LOG 
Project  Jericho Sewerage Trunk  Location Jericho 

Borehole No. 1 Page 
No. 1/1 Date  19-2-2011 

Ground level -301.682 Weather Sunny 

Drill Rig Mobile B-31 Operator  Sharif 
SPT  

(No. of blows) 
Scale 
(m) S

am
-

pl
er

 
Ty

pe Sample 
recovery Description of soil strata USCS

15 15 15 N
-301.682 0  5 7 9 16

       
-300.682 1  4 8 10 18

      
-299.682 2 

 
    

   5 6 9 15
-298.682 3     

  
 

    
4  10 7 6 13-297.682 

  

100% Soft formation of creamy marlstone 
with occasional pebbles ML 

    
5      -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 (Split spoon 

sampler) 
  
 Core sampling (Shelby) 
   

Approved : Dr. Sami A. Hijjawi  

A-95



   

BOREHOLE LOG 
Project  Jericho Sewerage Trunk  Location Jericho 

Borehole No. 2 Page 
No. 1/1 Date  19-2-2011 

Ground level -309.245 Weather Sunny 

Drill Rig Mobile B-31 Operator  Sharif 
SPT  

(No. of blows) 
Scale 
(m) S

am
-

pl
er

 
Ty

pe Sample 
recovery Description of soil strata USCS

15 15 15 N
-309.245 0  7 10 12 22

       
-308.245 1  

100% 
Soft and dry formation of 
grayish brown marl with 

little gravels 
ML 

9 14 15 29
      

-307.245 2 
 

    
   8 15 16 31

-306.245 3      
   15 19 24 43

4      -305.245 

  

100% Soft and whitish formation 
of marl with little gravel ML 

11 13 14 27
5      -304.245 

  12 14 17 31
6      -303.245 

  11 15 20 35
7      -302.245 

  8 10 11 21
8      -301.245 

  8 12 13 25
9      -300.245 

  

100% 
Soft and dry formation of 

grayish marl with little 
gravels 

ML 

10 12 15 27
-299.245 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) 
  
 Core sampling (Shelby) 
   

Approved : Dr. Sami A. Hijjawi  
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BOREHOLE LOG 
 

Project  Jericho Sewerage Trunk  Location Jericho 

Borehole No. 3 Page 
No. 1/1 Date  19-2-2011 

Ground level -293.057 Weather Sunny 

Drill Rig Mobile B-31 Operator  Sharif 
SPT  

(No. of blows) 
Scale 
(m) S

am
-

pl
er

 
Ty

pe Sample 
recovery Description of soil strata USCS

15 15 15 N
-293.057 0  7 21 21 42

      
-292.057 1 

  Dry soft formation of 
brown sandy silt ML 

    
   6 15 18 33

-291.057 2     
  

  Soft grayish formation of 
marl ML 

6 6 6 12
-290.057 3      

    
Soft grayish formation of 

marl with occasional slices 
of white marl 

ML 7 8 10 18

4      -289.057 

  
   

8 8 11 19
5      -288.057 

      
       

      
       

  

  

 

    
    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 (Split spoon 

sampler) 
  
 Core sampling (Shelby) 
   

Approved : Dr. Sami A. Hijjawi  
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BOREHOLE LOG 
Project  Jericho Sewerage Trunk  Location Jericho 

Borehole No. 4 Page 
No. 1/1 Date  19-2-2011 

Ground level -268.461 Weather Sunny 

Drill Rig Mobile B-31 Operator  Sharif 
SPT  

(No. of blows) 
Scale 
(m) S

am
-

pl
er

 
Ty

pe Sample 
recovery Description of soil strata USCS

15 15 15 N
-268.461 0       

   16 32 R R 
-267.461 1       

   R   R 
-266.461 2       

   R   R 
-265.461 3       

   

100 Mix of silty sandy clay and 
boulders GP 

R   R 
4       -264.461 

  
   

R   R 
5      -263.461 

      
       

  

   

    
    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 (Split spoon 

sampler) 
  
 Core SAMPLING (Shelby)  
  
  DTH Sampling  

Approved : Dr. Sami A. Hijjawi  
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BOREHOLE LOG 
 

Project  Jericho Sewerage Trunk  Location Jericho 

Borehole No. 5 Page 
No. 1/1 Date  20-2-2011 

Ground level -264.650 Weather Sunny 

Drill Rig Mobile B-31 Operator  Sharif 
SPT  

(No. of blows) 
Scale 
(m) S

am
-

pl
er

 
Ty

pe Sample 
recovery Description of soil strata USCS

15 15 15 N
-264.650 0  21 32 45 R 

        
-263.650 1  25 40 R R 

        
-262.650 2  30 R  R 

        
-261.650 3  21 15 18 33

  

100% 
Light to medium dark 

brown silty gravelly sand 
with occasional boulders 

GP 

    
4 

  
    -260.650 

  
   

20 42 R R 
5      -259.650 

      
6       

  

   

    
    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 (Split spoon 

sampler) 
  
 Core sampling (Shelby) 
  
  DTH Sampling  

Approved : Dr. Sami A. Hijjawi  
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BOREHOLE LOG 
Project  Jericho Sewerage Trunk  Location Jericho 

Borehole No. 6 Page 
No. 1/1 Date  20-2-2011 

Ground level -239.252 Weather Sunny 

Drill Rig Mobile B-31 Operator  Sharif 
SPT  

(No. of blows) Scale 
(m) S

am
-

pl
er

 
Ty

pe Sample 
recovery Description of soil strata USCS

15 15 15 N
-239.252 0  7 14 19 33

        
-238.252 1  R   R 

        
-237.252 2  R   R 

        
-236.252 3  R   R 

    

100% 
Light brown formation of 

sandy silt with gravels and 
boulders 

GP 

    
4  R   R -235.252 

   
   

    
5      -234.252 

      
       

  

   

    
    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 (Split spoon 

sampler) 
  
 Core sampling (Shelby) 
  
  DTH Sampling   

Approved : Dr. Sami A. Hijjawi  
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BOREHOLE LOG 
 

Project  Jericho Sewerage Trunk  Location Jericho 

Borehole No. 7 Page 
No. 1/1 Date  20-2-2011 

Ground level -263.504 Weather Sunny 

Drill Rig Mobile B-31 Operator  Sharif 
SPT  

(No. of blows) 
Scale 
(m) S

am
-

pl
er

 
Ty

pe Sample 
recovery Description of soil strata USCS

15 15 15 N
-263.504 0       

   5 11 15 26
-262.504 1   

100% 
Reddish brown soft 

formation of sandy silt with 
little gravels 

ML 
    

   5 14 15 29
-261.504 2       

   29 33 R R 
-260.504 3       

   

100% Light brown sandy silt with 
occasional boulders ML 

19 17 17 34
4       -259.504 

  
   

19 17 18 35
5      -258.504 

      
       

  

   

    
    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 (Split spoon 

sampler) 
  
 Core barrel sampling 
  
  DTH Sampling   

Approved : Dr. Sami A. Hijjawi  
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BOREHOLE LOG 
 

Project  Jericho Sewerage Trunk  Location Jericho 

Borehole No. 8 Page 
No. 1/1 Date  20-2-2011 

Ground level -246.504 Weather Sunny 

Drill Rig Mobile B-31 Operator  Sharif 
SPT  

(No. of blows) 
Scale 
(m) S

am
-

pl
er

 
Ty

pe Sample 
recovery Description of soil strata USCS

15 15 15 N
-246.504 0       

   24 22 25 47
-245.504 1       

   

100% Light brown sandy gravelly 
silt ML 

14 12 14 26
-244.504 2      

   14 14 16 30
-243.504 3      

   

100% Soft formation grayish 
brown clayey silt ML 

15 15 18 33
4      -242.504 

  
   

12 15 16 31
5      -241.504 

      
       

      
       

  

   

    
    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 (Split spoon 

sampler) 
  
 Core sampling (Shelby) 
  
  DTH Sampling   

Approved : Dr. Sami A. Hijjawi  
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BOREHOLE LOG 
Project  Jericho Sewerage Trunk  Location Jericho 

Borehole No. 9 Page 
No. 1/1 Date  20-2-2011 

Ground level -282.959 Weather Sunny 

Drill Rig Mobile B-31 Operator  Sharif 
SPT  

(No. of blows) 
Scale 
(m) S

am
-

pl
er

 
Ty

pe Sample 
recovery Description of soil strata USCS

15 15 15 N
-282.959 0       

   28 42 R R 
-281.959 1   

100% Reddish brown sandy silt 
with gravels ML 

    
   15 25 19 44

-280.959 2      
   15 24 17 41

-279.959 3     
  

 
100% Dark brown sandy silty clay 

with very little pebbles CL 

    
4  10 15 18 33-278.959 

  
   

    
5      -277.959 

      
       

  

   

    
    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 (Split spoon 

sampler) 
  
 Core sampling (Shelby) 
  
  DTH Sampling   

Approved : Dr. Sami A. Hijjawi  
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BOREHOLE LOG 
Project  Jericho Sewerage Trunk  Location Jericho 

Borehole No. 10 Page 
No. 1/1 Date  20-2-2011 

Ground level -279.643 Weather Sunny 

Drill Rig Mobile B-31 Operator  Sharif 
SPT  

(No. of blows) 
Scale 
(m) S

am
-

pl
er

 
Ty

pe Sample 
recovery Description of soil strata USCS

15 15 15 N
-279.643 0  100% Light brown Sandy silt with boulders ML 7 17 19 36

       
-278.643 1  7 6 7 13

       
-277.643 2  9 7 6 13

       
-276.643 3  12 15 11 26

   

100% Soft and dry white 
formation of marl  ML 

    
4  14 15 18 33-275.643 

  
   

    
5      -274.643 

      
       

  

   

    
    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 (Split spoon 

sampler) 
  
 Core sampling (Shelby)  
  
  DTH Sampling  

Approved : Dr. Sami A. Hijjawi  
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5-2 社会意識調査結果 

１．報告書本文 

A-107～A-161 

 

２．結果概要 

社会意識調査を現地再委託調査により 2011 年１月に行った。調査は一般家屋（170 戸）、ホテル（４

軒）、商店（25 店）、及び工場（11 社）に対して市内全域で偏りができないように行った。それぞれの

カテゴリーの諸条件について、個人住宅の主な収入源、病気の回数や医療費等を添付表 5-2-1、ホテル

の客数等について添付表 5-2-2、商店と工場の業種について添付表 5-2-3 に示す。 

サンプル数 210 全体の集計結果は添付表 5-2-4 に示すとおりである。 

添付表 5-2-1 対象個人住宅の調査結果    添付表 5-2-2 対象ホテルの調査結果 

項目 平均値 

平均収入(NIS/月) 2,512

平均支出（NIS/月) 2,532

病気になる

延べ回数

家毎（回/家/年） 48.2

 一人当たり（回/人/年) 8.6

水(%) 11.2

食物(%) 5.3

衛生施設(%) 4.7
病気の原因 

その他(%) 78.8

年間医薬費（NIS/年) 1093

農業 7.1

商取引 14.7 

サービス(公務員含） 32.9 

観光 1.4 

建設 43.5 

主要収入源

（％） 

その他 0.6 

 

添付表 5-2-3 対象商店・工場の業種 

商店 工場 

業種 割合(%) 業種 割合(%)

全般 40 食品 36.4

衣料 20 プラスティック 9.1

建設資機材 4 金属 9.1

家庭水回り商品 16 木製品 9.1

その他 20 その他 36.4

 

項目 平均値 

客室数（室) 85.5

年間 7,975客 数

（人) 日間 29
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平均値

2,512

2,532

48.2

8.6

11.2

5.3

4.7

78.8

1093

7.1

14.7

32.9

1.4

43.5

0.6

項目

主要収入源
（％）

年間医薬費（NIS/年)

観光

建設

一人当たり（回/人/年)

その他

水(%)

病気の原因

病気になる

延べ回数

家毎（回/家/年）

平均支出（NIS/月)

サービス(公務員含）

平均収入(NIS/月)

農業

食物(%)

衛生施設(%)

その他(%)

商取引



添付表 5-2-4 社会意識調査の結果集計表 

項目 個人住宅 ホテル 商店 工場 

サンプル数 170 4 25 11

平均住民（従業員)数（人） 5.61 50 2.24 20.3

平均面積(m2) 125 8,314 53 3,081

平均水道料（NIS/月) 101 12,643 46 1,472

屋内(%) 97.6 100 68 100

屋外(%) 2.4   28   位置 

無し     4   

水洗(%) 81.8 100 56 81.8

トイレ 

形式 
溜めます(%) 18.2   12 18.2

屋内(%) 78.2 100 68 63.6

屋外(%) 21.8   28 36.4給水栓位置 

無し     4   

月(m3) 43.34 584 26.7 272.5
夏期給水量 

Lpcd 258       

月(m3) 21.32 351 17.4 183.1

給水 

冬給水量 
Lpcd 127       

全量(%) 87.6 100 68 100

部分的(%) 11.8       雑排水流入 

無し(%) 0.6   32   

専用(%) 31.8 100 4 63.6

共有(%) 68.2   64 36.4使用形態 

無し(%)     32   

汚水引抜き（回/年) 6.42 0.75 2.72 23.4

セスピット 

引抜き費用(NIS/回)  76.3 525 69.4 136.4

経口 8.2   8 9

接触 4.1   4   

衛生環境 84.1 100 88 91
感染の原因(%) 

その他 3.5       

衛生環境が心配(%) 98.2 100 100 100

周辺の水環境も同様に心配(%) 98.2 100 100 100

衛生環境の改善には下水の接続が必要(%) 98.8 100 100 100

下水処理水再利用,汚泥肥料使用に賛成(%) 70 100 92 90

下水処理水を農業灌漑に使うことに賛成(%) 64.7 100 88 90

下水料金を負担する(%) 85.9 50 96 100

下水料金の負担限界（月/NIS) 63 300 66 129

下水道施設の建設に賛成(%) 97.1 100 100 100

下水に接続後もセスピットを使う(%) 31.2 50 4 9.1

給水 8.8 7 8 8.8

下水 8.6 8 9.1 8.6

道路 7.3 7.5 4.5 5

教育 8.3 5 4.4 5.3

通信 6.7 6.25 3 3.8

電力 7.8 7 5.3 6.7

医療 9 6 6.8 6.7

灌漑 7.9 6.25 5.5 5

政府事業の優

先 順 位 

(0-10 のスケー

ル） 

ゴミ収集 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 (researchers) 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 as follows: 
The houses’ 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: 

 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. 

 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.  

 Al-Magatas neighborhood: 35 questionnaires were collected 
 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 m3 per month. 
 The average water consumption in houses during winter (the rain season) is 

about 21.32 m3 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 Awareness  
 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.  

A-110



 5

 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 Al-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 21.4 
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     

                                                                                                                          (%) 
 

Area/Category 
Individual 

 
Outside faucet Private 

(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 33.3  
Total 85.3 14.1 0.6 

 
 
 

A-112



 7

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 

                                                                                                        (%) 
 

Area/Category 
Flushing Toilet 

 
Pit latrine 

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 

  (%) 
  

Area/Category 
Sanitary pit 

   
 

In the open In a pit and in 
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 
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Is the house connected to a sanitary pit? 
                                                                                                                    (%) 

 
Area/Category 

There is a private 
sanitary pit for the 

house 

There is a sanitary pit 
shared with others 

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? 

(%) 
 

Area/Category 
Agriculture 

  
Commerce 
(business)

Services Tourism Construction

Ktef Al-Wade 7.1 13.1 29.8  50.0 
Sabeaha Al-
khedaway 

 20.0 31.4 5.7 42.9 

Al-Maghtas 10.3 15.4 38.5 2.6 33.3 
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 Unknown 

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 91.4  
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 97.4 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 35.9 
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 

Ktef Al-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 know/ 
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 58.3 25.0 16.7 
Total 85.9 8.8 5.3 

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

(%) 
Area/Category Yes No I do not know/ 

no opinion 
Ktef Al-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) -----m³ per 

day 

37.5 49.1 50.1 56.4 43.3 

Average of water 
consumption during 
wet seasons (Winter) 

------m³ 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 
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Please set priorities on a 0-10 scale for what you would like to get improved by the 
government 

 
 Ktef 

Al-
Wade

Sabeaha 
Al-

khedaway

Al-
Maghtas

Algeria Total

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 
Irrigation 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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Method of getting rid of sewage water 
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Is the house connected to a sanitary pit? 
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Do you support or reject reusing treated sewage water and using the remains as 
manure? 
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Number of Family members  
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Average of water consumption during wet seasons (Winter) ------m³ per day  
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Distance from the source of water ------ meter  
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Number of times the sanitary pit is emptied. ------ times every year 

6.37

3.51

8.95
7.006.42

0.00
2.00
4.00
6.00
8.00
10.00

K
te

f A
l-

W
ad

e

S
ab

ea
ha

A
l-

kh
ed

aw
ay

A
l-

M
ag

ht
as

A
lg

er
ia

To
ta

l

 
 

Cost of emptying the sanitary pit-------NIS per time 
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The average monthly income of the family. ---- NIS 
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What is the average monthly expenditures of the family? -----NIS per month 
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What is the average monthly water bill? ----NIS per month 
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Expense for medical care per year per family: ------NIS/year/family 
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What is the amount of money that you can pay for the water and sewage bill? 

------------- NIS per month  
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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 

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

 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 

 The average number of employees in the factories of the survey is 20.27 
employees  

 The average square area of the factories of the survey is 3080.91 m2 
 All of respondents said that the factories in the sample contain in-door sanitary 

facilities. 
 The location of the water source (tap water) for factories is distributed as 

follows: 63.6% inside the building, 36.4% outside the building. 
 The average water consumption in factories during summer (the dry season) is 

about 272.46 m3 per month. 
 The average water consumption in factories during winter (the rain season) is 

about 183.09 m3 per month. 
 The average distance between factories and the source of water is about 

645.09 meter. 
 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.  

 9.1% 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 factory 
are provided with flushing toilet; 18.2% said that they are provided with a pit 
latrine 

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

 63.6% of factories are connected to a cesspit made especially for the factory; 
36.4% share a cesspit with other factories. 

 The average number of times the cesspit is emptied is 23.36 times every year. 
 The average cost of emptying the sanitary pit is 136.36 NIS per time. 
 The average monthly water bill for factories is 1471.82 NIS per month. 
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Ecological and Hygienic Awareness  

 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 9.1 
Metal products 9.1 
Wood products 9.1 

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 9.1 
Private (individual) well 9.1 

 
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 
for the factory 

63.6 

There is a sanitary pit shared 
with others 

36.4 
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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 100.0 

 
Is the sanitary condition one of your concerns that would lead to the improvement in 
sewage system? 

(%) 
Yes 100.0 

 
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 100.0 
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Basic information 
Number of employees in the factory 20.3 

Factory square area:……. m2 3081  
Average of water 

consumption during dry seasons 
(Summer) ---- m³ per month 

272.5 

Average of water consumption during 
wet seasons (Winter) ----- m³ per month 

183.1 

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

645.1 

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

23.4  

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

136.4  

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

1472  

what is the amount of many that you can 
pay? 

------------- NIS per month 

129  

 
 
 

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 
 

A-134



 29

Graphs 
Tables 
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 Will you still use the sanitation pit even after connecting to the sewage network? 
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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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What are the infectious routes in your opinion? 

9.10%
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Do you support or reject reusing treated sewage water and using the remains as 
manure? 

90.90%
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Do you support using treated sewage water for irrigation? 
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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 m2 
 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 m3 per month. 
 The average water consumption in stores during winter (the rain season) is 

about 17.40 m3 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 Awareness  

 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? 
                              (%) 

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 

(%) 
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 100.0 
 

Is the sanitary condition one of your concerns that would lead to the improvement in 
sewage system? 

                     (%) 
Yes 100.0 

 
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 100.0 
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Basic information 
Number of employees in the store 2.24 

Store square area:….  m2 52.72  
Average of water consumption during dry 

seasons (Summer) ----- m³ per month 
26.66  

Average of water consumption during 
wet seasons (Winter) ----- m³ per month 

17.40  

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

13.00  

T14 Number of times the sanitary pit is 
emptied. ------ times every year 

2.72  

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

69.4  

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

46.28  

what is the amount of many that you can 
pay? 

------------- NIS per month 

66.25  

 
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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Source of water in the store 
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Method of getting rid of sewage water 
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Is the store connected to a sanitary pit? 
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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 
manure? 

92.00%

8.00%

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

Yes, I supportNo, I reject

 
 

Do you support using treated sewage water for irrigation? 

88.00%

12.00%

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

Yes, I supportNo, I reject

 
 

Are you willing to pay the water and sewage bill? 

96.00%

4.00%
0.00%

20.00%

40.00%

60.00%

80.00%

100.00%
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Yes, I supportI do not know
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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 m2 
 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 m3 per month. 
 The average water consumption in hotels during winter (the rain season) is 

about 350.5 m3 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 Awareness  

 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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 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 

 All of respondents of the hotels 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 7.00 
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? 
(%) 

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 
Village 

100.0  
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 5 40 28.75 

Number of 
employees 

12 45 2 140 49.75 

Hotel square area: ---
------  m2 

1500  12000  580  19176 8314.00 

Average of water 
consumption during 

dry seasons 
(Summer) ----- m³ 

per month 

600  1700 4 30 583.50 

Average of water 
consumption during 
wet seasons (Winter) 

----- m³ per month 

300  1000  2 100  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 

1 2 0 0 0.75 

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

per time 

100 2000 0 0 525.00 

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 
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Number of employees  
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Average of water consumption during wet seasons (Winter) ----- m³ per month 
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What is the average monthly water bill? ----NIS per month 
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5-3 水質調査結果 

１． 報告書本文 

A-164～A-175 

 

２．結果概要 

アルビーレ、ナルブス等の都市の下水データは入手できていたが、ジェリコについてはデータが

無かったので、ジェリコで汚水処理施設を持つ、インターコンチネンタルホテル（以下 ICH）と大

統領警護隊基地の 2 箇所の流入、流出水全４試料及び、家庭やビルのセスピットのくみ取り汚水を

バキューム車が排出時の水質を６試料について分析した。採取は、前者の試料については 2011 年 2

月 16 日、後者の試料については 2011 年 2 月 21 日に採取した。 

結果は添付表 5-3-1 及び 5-3-2 に示すとおりであり、ICH の処理施設流入水質は今回計画で想定

している水質より相当低いが、大統領警護隊基地の流入水質はほぼ同等で、いずれも処理水質は良

好とは言えない。一方でセスピットのくみ取り排水は、BOD は比較的低い一方で、TSS は想定の 10

倍近いものが多いことから、水分は浸透して固形分が濃縮されて残っていることを示すものと考え

られる。 

BOD の濃度が高くなっていないのは、水と共に地下浸透されているものと考えられる。なお、通

常流入汚水の BOD と T-N の割合は 5:1 程度（今計画では、汚濁原単位は BOD：T-N＝60:12＝5:1）で

あるが、今回の測定値は T-N の値は大きめに測定されている。 

T-N については、このように疑わしい結果になったが、誤りではないかと確認した結果であるた

め、結果をそのまま掲げる。窒素の値は重要なので、詳細設計で再度試験機関を変えて測定する必

要があると考える。 

添付表 5-3-1 汚水処理場の流入出水質 

採取場所 ICH 大統領護衛隊基地 

分類 流入水 処理水 流入水 処理水 

採取日時 11/2/16 11/2/16 11/2/21 11/2/21 

pH(--) 7 7.5 6.1 7.6

EC(μs/cm) 2,050 2,430 1,800 2,040

BOD(mg/L) 167 26 540 64

COD(mg/L) 320 224 960 320

TSS(mg/L) 120 48 286 18

PO４(mg/L) 6.2 2.0 11.8 11.0

T-N(mg/L) 134 46 152 33
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添付表 5-3-2 セスピットの排出汚水水質 

採取場所 家庭１ 家庭２ 家庭３ 家庭４ ビル１ 家庭５ 

採取日時 11/2/21 11/2/21 11/2/21 11/2/21 11/2/21 11/2/21 

pH(--) 6.3 7 6.5 6.7 6.1 6.8

EC(μs/cm) 1,640 1,697 1,920 2,440 2,390 1,650

BOD(mg/L) 312 182 400 248 616 208

COD(mg/L) 800 720 640 480 1,500 960

TSS(mg/L) 4,240 1,090 4,310 3,680 8,390 3,010

PO４(mg/L) 2.1 1.9 3.2 4.1 10.1 6.5

T-N(mg/L) 140 123 176 162 184 128
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0. Executive Summary 
 
Within the preliminary study necessary to implement this project, wastewater 
samples from the targeted communities were planned to be collected and 
analyzed. Therefore, JICA Study Team had contracted Water and 
Environmental Studies Institute (WESI) at An‐Najah National University‐
Nablus to collect and analyze these samples.  
 
For the purpose of this study, wastewater samples from the influent and 
effluent of the wastewater treatment plants WWTPs at the Intercontinental 
Hotel and the Presidential Guard, were collected and chemically analyzed. 
Another set of wastewater samples, from cesspits in different areas of Jericho 
district, were also collected and analyzed. 
 
 Results indicated that removal percentage of BOD5, COD, TSS, and Total 
nitrogen in the WWTP of the Intercontinental Hotel was 84.4%, 30%, 60%,  
and 65.7%, respectively. Whereas values of the same parameters in the 
WWTP of the Presidential Guard were  88%, 66.6%, 93.7%, and 78.3%, 
respectively. These results indicate that the efficiency of the WWTP of the 
Presidential Guard is higher than that of the WWTP at the Intercontinental 
Hotel. 
 
Results of the chemical analysis of the samples collected from the cesspits 
showed that the average of the BOD5, COD, TSS, PO4, and Total‐N was 328, 
850, 4120, 4.7, and 152 mg/l, respectively. 
 
Studying of more wastewater samples is recommended in order to form a 
comprehensive picture about wastewater characteristics in WWTPs at the 
governmental and non‐governmental institutions and at cesspits in houses as 
well. 
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1. Introduction 
 
Jericho is one of the smallest cities in the Palestinian Territories. It is located 
in the far east of the West Bank with the lowest altitude (250 meters below 
sea level) of any city. The population is about 20,000, with a large part of the 
population engaged in agriculture as Jericho is considered a green oasis 
located in the Jordan Valley. Figure‐1 depicts Jericho City and the surrounding 
communities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure‐1 Jericho City and the surrounding communities 
 
Jericho is located on the crossroads of the east–west tourist corridor from 
Jerusalem to Amman and the north‐south tourist corridor from Tiberias to 
Eliat, having an immense potential to attract tourists who have diversified  
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tourism objectives, such as pilgrimage tourism, cultural tourism, resort 
tourism and nature tourism including eco‐tourism. 
 
 
Jericho is suffering from many problems related to poor infrastructure. It is, as 
a touristy city, still lacking to basic services in the field of sufficient drinking 
water of acceptable quality, sewerage systems and wastewater treatment 
plant systems, suitable roads, solid waste collection and disposal systems, 
affordable hotels and resorts, etc… 
 
2. Background 
 
Wastewater collection in the Palestinian Territory is mostly limited to major 
cities and refugee camps. Jericho is one of the cities which have no 
wastewater collection system, and wastewater is discharged into septic tanks 
and/or emptied into Wadis. In most cities including Jericho, rainwater is 
allowed to runoff on the surface and eventually reaches the Wadis.  
 
Overall, it was recently estimated that sewage networks serve only about 30% 
of the West Bank populations. The remaining population uses cesspits and 
open channels for wastewater collection. Most of the cesspits are left without 
a cement basement of liner so that sewage infiltrates into the earth layers and 
the owners avoid using the expensive services of the vacuum tankers to 
empty the cesspits. These non‐lined cesspits exacerbate the pollution of 
groundwater aquifers. 
 
Currently, wastewater treatment and reuse in the Palestinian Territory is 
limited because of high cost and limited financial resources, Israeli authority 
approval of such projects, people's acceptance and involvement, and 
technological and experience needs.  
 
Wastewater management is a very important issue to consider, from 
environmental protection of public health, soil, and groundwater and from 
conserving the treated effluent and its potential reuse as a supplementary 
source of water in various purposes including agriculture. 
 
3. Objectives 
 
The specific objective of this study, carried out by Water and Environmental 
Studies Institute (WESI) at An‐Najah National University, is to give an updated 
picture and a comprehensive understanding about wastewater characteristics 
currently treated or disposed of in cesspits. Data obtained from this study will 
be used during planning and constructing the wastewater networks and 
treatment plants in Jericho City and the surrounding communities such as 
Aqbat Jabr refugee camp, Ain Al Sultan, Al Doyouk, and Al Nuwai'meh. This 
important project is funded by Japan government. 
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It is anticipated that this study will also help innovating or at least applying 
appropriate methods to improve wastewater treatment technologies 
maintaining acceptable levels of wastewater standards and enabling Jericho 
Municipality to utilize some of the treated wastewater for irrigation or/and  
industrial purposes. 
 
4. Wastewater in Jericho City 
 
Jericho is one of the Palestinian cities lacking to sewerage networks and 
central wastewater treatment plants (WWTP). Wastewater in Jericho and the 
surrounding communities is almost being disposed of in cesspits. Some 
governmental and non‐governmental institutions are exceptional examples 
where wastewater is treated and reused in their vicinities.  
The Intercontinental Hotel, as an example of the non‐governmental 
institutions, has a WWTP using activated carbon as the appropriate 
technology for treating wastewater. Meanwhile, the Presidential Guard as an 
example of the governmental institutions has a WWTP using trickling filter 
method. 
 
5. Sample Collection   
 
Ten wastewater Samples were collected from Jericho City. Four of them were 
collected from WWTPs and six from infiltration cesspits.  Sample collection 
was carried out as follows: 

a) Two wastewater samples were collected from the influent and effluent 
of the WWTP of the Intercontinental Hotel and another two from the 
influent and effluent of the Presidential Guard WWTP. Collection of 
these samples was conducted on 16th February, 2011. The four samples 
were transported in a cooling box to WESI laboratories at the university 
campus in Nablus. 

 
b) Six samples were collected, on 21st February, 2011, from house cesspits 

in different areas of Jericho City. These samples were also transported 
in a cooling box to WESI laboratories.  

 
Using the cooling box is of great importance to minimize any changes or 
reactions in the sample bottles during transportation. 
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6. Laboratory Analysis 
 
As soon as the samples were received in the laboratory, the following 
chemical tests were carried out: 
 1‐ BOD5 
 2‐ COD 
 3‐ TSS 

4‐ Total‐N 
5‐ pH 
6‐ EC 
7‐ PO4 

 
Methods used in the laboratory to test these samples were according to 
"Standard Methods for the Examination of Water and Wastewater, APHA, 21st 
ed., 2005". 
  
Carrying out these tests aimed at highlighting the chemical characteristics of 
wastewater which decide the appropriate technology to be applied when 
planning and constructing the WWTPs in Jericho.   
 
7. Results and Discussion 
 
All the obtained results of the chemical analysis of the wastewater samples 
are shown in the table in the ANNEX. 
 
Results of wastewater samples are classified into two groups: 

 
7.1 Samples collected from the WWTPs  

Results of samples collected from the WWTPs of the 
Intercontinental Hotel and the Presidential Guard are shown in 
Table‐1.  

 
From Table‐1 and Figure‐2, it is evident that in the WWTP of the 
Intercontinental Hotel: 

(i) BOD5 dropped from 167 to 26 mg/l after treatment  
(ii) COD dropped from 320 to 224 mg/l after treatment  
(iii) TSS dropped from 1,120 to 48 mg/l after treatment 
(iv) BOD5 to COD ratio is 0.52 which means that the WW is 

considered to be highly biodegradable; 
Whereas in the WWTP of the Presidential Guard: 

(i) BOD5 dropped from 540 to 64 mg/l after  
(ii) COD dropped from 960 to 320 mg/l after treatment  
(iii) TSS dropped from 286 to 18 mg/l after treatment  
(iv) BOD5 to COD ratio is 0.56 which means that the WW is 

considered to be highly biodegradable, too.  

A-170



 8

 
 

Table‐1 Results of WW Samples Collected from the  Intercontinental Hotel 
And the Presidential Guard At Jericho on 16th February, 2011 

 
 

Figure-2 BOD and COD in Influent and Effluent of WWTP in 
the  Intercontinental Hotel and the Presidential Guard 
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Location Date 
pH 
unit 

EC 
µs/cm 

BOD5 
mg/l 

COD 
mg/l 

TSS 
mg/l 

PO4 
mg/l 

Total‐N
mg/l 

Intercontinental 
(Influent) 

16/2/2011 6.97 2,050 167 320 120 6.2 134 

Intercontin‐ental 
(Effluent) 

16/2/2011 7.51 2,430 26 224 48 2.0 46 

Presidential 
Guard (Influent) 

16/2/2011 6.61 1,800 540 960 286 11.8 152 

Presidential 
Guard (Effluent) 

16/2/2011 7.63 2,040 64 320 18 11.0 33 
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Table‐2 Removal Percentage of BOD5, COD, and TSS in the WWTP in the 
Intercontinental Hotel and the Presidential Guard 

 
From Table‐2 and Figure‐3 it is clear that the removal percentage 
of BOD5, COD, TSS and Total‐N are higher in the WWTP of the 
Presidential Guard in comparison to that of the Intercontinental 
Hotel. Consequently, the WWTP of the Presidential Guard is more 
efficient than that of the Intercontinental Hotel.  

 

Figure-3 BOD, COD, TSS and Total-N Removal in the 
WWTPs of the Intercontinental Hotel and the 

Presidential Guard 
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7.2 Samples collected from cesspits 
Results of samples collected from the infiltration cesspits 
distributed in different areas of Jericho City are shown in Table‐3. 

 

Location %BOD5 
removal 

%COD 
removal 

%TSS 
removal

%Total-N 
removal 

 
Intercontinental 

Hotel 
84.4 30.0 60.0 65.7 

Presidential Guard 88.0 66.6 93.7 78.3 
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Table‐3 Results of WW Samples Collected from the Infiltration Cesspits 
Distributed in Different Areas of Jericho City on 21st February, 2011 

 

 

Figure-4 BOD, COD, and TSS in the WW collected 
from cesspits
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P1: Palestine street (house) 
P2: Sabiha area (house) 
P3: El Sultan street (house) 
P4: El Sultan street (house) 
P5: Al Maghtas street (building) 
P6: Hisham Palace street (house) 

 
 

No. Location Date 
pH 
unit

EC 
µs/cm

BOD5 
mg/l 

COD 
mg/l 

TSS 
mg/l

PO4 
mg/l

Total‐N
mg/l 

1 
Palestine 
St. (house) 

21/2/2011 6.27 1640 312 800 4240 2.1 140 

2 
Sabiha area 
(house) 

21/2/2011 6.97 1697 182 720 1090 1.9 123 

3 
El Sultan St. 
(house) 

21/2/2011 6.54 1920 400 640 4310 3.2 176 

4 
El Sultan St. 
(house) 

21/2/2011 6.71 2440 248 480 3680 4.1 162 

5 
Al Maghtas 
St. 
(Building) 

21/2/2011 6.13 2390 616 1500 8390 10.1 184 

6 
Hisham 
Palace St. 
(house) 

21/2/2011 6.76 1650 208 960 3010 6.5 
 

128 
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From Table‐3 and Figure‐4, the BOD5, COD, TSS and Total‐N of the 
various cesspits showed values in the range of 208‐616, 480‐1,500, 
and 3,010‐8,390, 123‐184 mg/l, respectively.  
 
Table‐4 shows the range and average of BOD5, COD, TSS, EC, PO4, 
and Total‐N in the abovementioned cesspits. 

 
Table‐4 Range and Average of the Concentration of  

BOD5, COD, TSS, PO4 and Total‐N in the Cesspits 
 
 
 
 
 
 
 

 
 
8. Conclusions 
 
From the chemical analysis of the wastewater samples collected from the 
WWTPs in the Intercontinental Hotel and the Presidential Guard and  from the 
house cesspits used to dispose of wastewater, it can be concluded that: 
 

1‐ As BOD5 to COD ratio was > 0.5 in both influent of the Intercontinental 
Hotel and the Presidential Guard, then wastewater there is considered 
to be highly biodegradable. 

2‐ As BOD5 to COD ratio in the samples collected from cesspits in Sabiha 
area and Hisham Palace was <0.3, then wastewater is deemed to 
undergo a chemical treatment before the routine biological treatment.. 

3‐ Removal percentage of BOD5, COD, TSS and Total‐N in the WWTP of 
the Presidential Guard was higher than that in the Intercontinental 
Hotel which indicates that the WWTP in the Presidential Guard is more 
efficient. 

 
9. Recommendations 
 

1‐ The technology used to treat wastewater in the Presidential Guard 
WWTP should be studied carefully in order to make use of its 
application in designing and constructing the anticipated central WWTP 
for the whole city of Jericho and its surrounding communities. 

2‐ WW characteristics in cesspits should be studied in more cesspits (i.e. 
more than 30 cesspits in different areas of the city).  

 
 
 

Parameter Range (mg/l) Average (mg/l)
BOD5 208‐616 328 
COD 480‐1,500 850 
TSS 3,010‐8,390 4,120 
EC (µs/cm) 1,640‐2440 1956 
PO4 1.9‐6.5 4.7 
Total‐N 123‐184 152 
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ANNEX 

 

 
Results of the WW samples collected from Jericho City 

During February 2011 

 
 
 

No Location Date pH unit EC µs/cm
BOD5 
mg/l 

COD
mg/l

TSS 
mg/l

PO4 
mg/l

Total‐N 
mg/l 

1 
Intercontinental 
Hotel (influent) 

16/2/2011 6.97 2050 167 320 120 6.2 134 

2 
Intercontinental 
Hotel (Effluent) 

16/2/2011 7.51 2430 26 224 48 2 46 

3 
Presidential 
Guard (influent) 

16/2/2011 6.61 1800 540 960 286 11.8 152 

4 
Presidential 
Guard (Effluent) 

16/2/2011 7.63 2040 64 320 18 11 33 

5 
Palestine St. 
(house) 

21/2/2011 6.27 1640 312 800 4240 2.1 140 

6 
Sabiha area 
(house) 

21/2/2011 6.97 1697 182 720 1090 1.9 123 

7 
El Sultan St. 
(house) 

21/2/2011 6.54 1920 400 640 4310 3.2 176 

8 
El Sultan St. 
(house) 

21/2/2011 6.71 2440 248 480 3680 4.1 162 

9 
Al Maghtas St. 
(Building) 

21/2/2011 6.13 2390 616 1500 8390 10.1 184 

10 
Hisham Palace 
St. (house) 

21/2/2011 6.76 1650 208 960 3010 6.5 
 

128 
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