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-13- 

As the proposed land is public land owned by the Ministry of Religion, land purchase is not 

needed but land lease fee, compensation fee for lending agricultural land and transplanting fee for 

existing plants should be covered. 

b) Fence for WWTP：Total length  1,710m 

c) Access Road：Total length  1,380m 

d) Power cable installation：Approx.  800m 

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

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

g) Installation of connection pit：for 2,000 households 

h) Bank commissions 
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Appendix 2 Survey Results 
Appendix 2-1 Soil Survey 
1. Report 
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2. Outline of the Survey Results 

Depth of 20m of five(5) borings were executed at the WWTP candidate site, and depth of 10m of 

a boring and 5m of nine(9) these were done along the road in Jericho Municipality. These locations 

are shown in the report. Although two(2) of them (②,④) were planed to be depth 10m at the crossing 

points of the Wadi, one of point ④only drilled by depth 5m because of a hard gravel layer.  

The standard penetration tests by each one meter and laboratory tests for each different layer were 

carried out to each boring. The existing groundwater cannot be found in every borehole. The N 

values and laboratory test results are shown in Table 2-1-1. As shown in the table, majority of the 

layers were stable and relatively hard silty soil, and partly hard gravel layers were confirmed. 

Some layers’ N value was less than 10, minimum 6, but most of N values were over 20, and then 

basically, the most layers were strong. In addition the cohesions of around 30kN/cm2 and the angle of 

internal frictions of over 12 degree shown the physical stabilization, and at the view of Atterberg 

Limit, the value of LL (Liquid Limit) and PI (Plastic Limit) shown the stabilization to water content. 

At the WWTP site, the bearing capacity of 100kN/m2 is required, because the maximum loading 

by the rector structure will be 97 kN/m2.  While the location of borehole of S3 with minimum N 

value of six(6) is just at the point of the reactor position, the bearing capacity is estimated to be 105 

kN/m2*1.    

 *1 The relation between the N value (N) and the bearing capacity (BC) is shown below; 

BC1 = N x 10kN/m2 in the case of the sand layer,  

BC2 = N x 25kN/m2 in the case of the clay layer,  

BC = N x (10+25)/2 = 6 x (10+25)/2 = 105kn/m2  

because the silt layer is middle between sand and clay half  

In addition, the bearing capacity of soil with cohesion 30kN/cm2 is usually said to be around 

100kN/m2 and it is matched with above results. However, since there is no allowance, the plate load 

test shall be carried out and if the bearing capacity is not enough, the weak layer shall be replaced and 

compacted to meet the required value. This simple method is available because the thickness of these 

weak layers was thin.  

The layers along loads where sewer pipes will be installed are not too hard to excavate these and 

are hard for the stable excavation. The pillars will be installed at the crossing point of Wadi, because 

the sewer pipes are crossed by the pipe bridges. The N values at these points are over 20, and it is 

enough to install the pillars.       

 

A-56



 

Table 2-1-1 Soil Survey Results 
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 Ø
m m Number % % % kN/m2 °

-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-Low Platicity Silt、GP－Poorly Graded Gravel
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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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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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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 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  
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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  
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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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Hijjawi  

  

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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Hijjawi  

  

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  
 

 

A-100



Appendix 2-2 Social Survey 

1. Report  

A-103～A157 

 

2. Outline of the Survey Results 

A social survey was executed in January 2011 in Jericho Municipality. The targets of the survey were 

residential houses (170), hotels (4), business shops (25) and factories (11) and the location of targets was 

chosen not to uneven in the municipality. Various conditions of each category are shown in Table 2-2-1 as 

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

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

Table 2-2-1 Condition of Residential Houses     Table 2-2-2 Condition of Hotels 

Item Value 

Average income(NIS/m) 2,512 

Average expenditure（NIS/m) 2,532 

Each house（time/house/y） 48.2 Frequency of 

sickness Per capita（times/c/y) 8.6 

Water 11.2 

Food 5.3 

Sanitary system 4.7 

Cause of 

sickness (%) 

Others 78.8 

Annual health care costs（NIS/y) 1093 

Agriculture 7.1 

Commercial 14.7

Service 32.9

Tourism 1.4

Construction 43.5

Major 

Source of 

Income (%) 

Others 0.6
 

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

Business Shop Factory 

Selling Goods Ratio (%) Selling Goods Ratio (%)

General trade 40 Food processing 36.4

Clothing 20 Plastic processing 9.1

Construction materials 4 Metal processing 9.1

Housing ware appliances 16 Wood processing 9.1

Others 20 Others 36.4

 

Item Average 

Number of gests rooms 85.5

Annual 7,975Gests 

number(person) daily 29

A-101

V alue

2,512

2,532

48.2

8.6

11.2

5.3

4.7

78.8

1,093

7.1

14.7

32.9

1.4

43.5

0.6

Average income(NIS/m)

Agriculture

Average expenditure（NIS/m)

Food

Sanitary system

Tourism

Cause of
sickness(%)

Construction

Per capita（ t imes/c/y)

Others

Water

Others

Commercial

Service

Annual health  care costs（N IS/y)

Item

Major
source of
income(% )

Frequency
of sickness

Each house（ time/house/y）

Average
85.5

Annual 7,975
daily 29

Number of gest rooms

Gest
number(person)

Item



Table 2-2-4 Summarized Social Survey Results  

Items 
Residential 

House 
Hotel Shop Factory 

Sample Number 170 4 25 11
Number of Ave. Resident（Staff) 5.61 50 2.24 20.3
Av .Area(m2) 125 8,314 53 3,081
Ave. Water Charge（NIS/Month) 101 12,643 46 1,472

Inside 97.6 100 68 100
Outside 2.4   28   Location 
None     4   
Flushing 81.8 100 56 81.8

Toilet 

Type 
Pit Latrine 18.2   12 18.2
Inside 78.2 100 68 63.6
Outside 21.8   28 36.4Location of Faucet  
None     4   
Monthly(m3) 43.34 584 26.7 272.5

Summer Consumption 
lpcd 258       
Monthly(m3) 21.32 351 17.4 183.1

Water 
Supply 

Winter Consumption 
lpcd 127       
Whole 87.6 100 68 100
Partly 11.8       Gray water into cesspit  
None 0.6   32   
Executive 31.8 100 4 63.6
Sharing 68.2   64 36.4Ownership of cesspit 
None     32   

Frequency of Withdraw（times/year) 6.42 0.75 2.72 23.4

Cesspit 

Costs of Withdraw(NIS/time)  76.3 525 69.4 136.4
Oral 8.2   8 9
Contact 4.1   4   
Hygiene environment 84.1 100 88 91

Cause of 
infection 
(%) 

Others 3.5       
Concerning to surrounding environment (%) 98.2 100 100 100
 Also to surrounding water environment (%) 98.2 100 100 100
Sewage connection is required to improve 
above (%) 

98.8 100 100 100

Approve to reuse of treated water and dried 
sludge (%) 

70 100 92 90

Approve to reuse of treated water for 
irrigation of farmland (%) 

64.7 100 88 90

Pay for water supply and sewage tariff (%) 85.9 50 96 100
Upper limit of sewage tariff（NIS/month) 63 300 66 129
Approve to construction of sewerage system 
(%) 

97.1 100 100 100

Willingness  

Use cesspit continuously after connection of 
sewer (%) 

31.2 50 4 9.1

Water supply 8.8 7 8 8.8
Sewerage 8.6 8 9.1 8.6
Road 7.3 7.5 4.5 5
Education 8.3 5 4.4 5.3
Communication 6.7 6.25 3 3.8
Power supply 7.8 7 5.3 6.7
Medical care 9 6 6.8 6.7
Irrigation 7.9 6.25 5.5 5

Priority of 
public 
project 
(Scale of 
0-10） 

Garbage collection 8.4 9.25 7.2 7.5
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The Methodology of the Social Survey on the City of Jericho 

February 18-20, 2011 
  

The JICA Study Team (the Team) composed by the staff of NJS consultant Co., Ltd 
contracted out a survey study on the social conditions in Jericho Municipality to the 
Center for Opinion Polls and Survey Studies at An-Najah National University. 
The survey addressed the consumption of water in houses, stores, factories and hotels. 
It also addressed sewage water drainage from the same places and the hygienic 
awareness of the inhabitants of the area. As requested by the Team the size of the 
sample was, 170 families, 11 factories, 4 hotels, and 25 stores.   
The preparation of the survey questionnaire was made after consultations with the 
Team; the Team provided the Center for Opinion Polls and Survey Studies with the 
main points that the survey had undertaken. The questionnaire then was prepared 
accordingly. Four questionnaires were prepared and each questionnaire was designed 
to fit the requirements of the surveyed item it represents according to its functions. 
There are some questions that are shared by all surveyed items. 
The survey was pretested by a sample that consisted of 20 questionnaires distributed 
as follows: 10 families, 4 factories, two hotels and 4 stores. The purpose of the pretest 
was to examine the validity of the questionnaire and its reception among respondents.  
 
Training the field workers (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.  
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 98.2% of respondents said that the sanitary conditions at home are one of their  
concerns  

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

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

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

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

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

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

 97.1% of respondents supported the construction of a sewerage system. 
 Priorities of respondents for what they would like the government to improve 

are as follows: (on a 0–10 scale) 
Water supply 8.79 
Sewerage system 8.64 
Road 7.34  
Education 8.33  
Telecommunication 6.68  
Electricity 7.84  
Medication 8.99 
Irrigation 7.86  
Garbage collection 8.39 
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Residential Houses 
Tables 

 
Where are the sanitation facilities located?          

 (%) 
Area/Category Inside the house Outside the House

Ktef 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 
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Will you still use the sanitation pit even after connecting to the sewage network? 
                                                                                                       (%) 

Area/Category Yes No 
Ktef Al-Wade 26.2 73.8 

Sabeaha Al-khedaway 40.0 60.0 
Al-Maghtas 35.9 64.1 

Algeria 25.0 75.0 
Total 31.2 68.8 

 
Type of sanitary facility available in the house 

                                                                                                        (%) 
 

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; location of the faucet 
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Source of water in the house 
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Will you still use the sanitation pit even after connecting to the sewage network? 
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Method of getting rid of sewage water 
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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  

5.73
4.94

5.726.33
5.61

0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00

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

  
 

Average of water consumption during dry seasons (Summer) -----m³ per day  
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Average of water consumption during wet seasons (Winter) ------m³ per day  

17.68
24.0726.07

31.00

21.32

0.00
5.00
10.00
15.00
20.00
25.00
30.00
35.00

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

  
 

A-120



 19

Distance from the source of water ------ meter  
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Number of times the sanitary pit is emptied. ------ times every year 
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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. 

A-126



 25

 
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 
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Graphs 
Tables 
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 Will you still use the sanitation pit even after connecting to the sewage network? 
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Is the factory 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 
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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 
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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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Do you support or reject reusing treated sewage water and using the remains as 
manure? 
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Do you support using treated sewage water for irrigation? 
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Are you willing to pay the water and sewage bill? 
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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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Hotel square area: ---------  m2 
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Average of water consumption during dry seasons (Summer) ----- m³ per month 
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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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