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98 8 Uilsad o 53Aﬂ2.;w\ dlua g Jala
Manual for Surveying Compass (Ushikata Tracon)

<Set>
1. Check the Surveying set. 4aluall allal day yus A2 ya

. Head and Tripod Jae8 i)

2. Extend each leg and try to make an equilateral triangle.

(5 Shaia JSky iia Jaxd o Sl g 10 e ) S e

3. Turn the pointed screw and remove the cap from top of tripod.
dasall Gl (e Ul Jadl 5 Aal) Ll g g38 lansa o 58
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4. Take out the Head from the case. 4} ¢ (ul M) CA

5. Stand the Joint Pin. J«adal) dada cual

6. Stand the Telescope. 4asicua 439l puday ) oSulil) ad 5
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7. Fasten the telescope part with pointed screw but not too tight.
A g8 B ) e sl (S Al) Jldiall B2 g AN o Adaca) g3 o gSaalill (ha 8 ) 130 i

8. Attach the head to the tripod using the lower joint pin
Jiud) Juadall dadia Laadini Ja sall ) Gl 11 Jay )

Fasten the upper joint pin. s Juaial) didia e
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<Survey> gewall bhhia
Adjust the Tracon to be level. (1))sia ¢ 5ima Ao Jaal) 2
Loosen the upper joint pin a little. &Y Juaiall duda S18 & 63
Adjust the Magnetic Compass manually by leveling the 2 bubble indicators (pointed).
il sl Lagaal 5 Lagal] JLiiall 48 (3l 41 dnal s a5 2 325k (e Apnainal) dlia sall Jasial

Fasten the upper joint pin again. @9;2“ Juadall dadia oy i 5 A1 3 ya
2. Free magnetic needle with pointed screw.
Agl) jliiall B3 g AN Jlacea Ao g Asndaizall 3 ) 3l

3. Remove the lens cap. 4wl glad &) ) aly
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4. Free the horizontal turning screw. uiﬁ‘ ¢ sl Ly g8 jlarsa ol 8

5. Turn the Tracon to the target roughly through the pointing device.
Al) ldiall £ ) e qu B8l agl) e S

6. Fasten the screw for turning. s sill g gl jlasa by

7. Adjust the Stadia line inside of the telescope. sSwdill jlga Jala ¢linkaliall ¢Uadl) Japlaf

6-13



9. Adjust the focus of the telescope. s sSalill duse byl

10. Fit the Vertical Stadia line with the target by a slight turn of the screw.
B9 DAY Jlacea $)) 593 (3 JalB Laddiiews Ciagll e (53 gand) cugSualill Slga JAN liakafial) GUadd) 0

11. Fit the Horizontal Stadia line with the target using the up down control.
Jiull g Ao ) & adiall alae Lasiiiae Ciuagil) ga QLS Gladaiial) (Uadd) 93

7-13



<Read the Angle> 43130 4 43 i3
1. Vertical Lisae

Read the Red Arrow. This shows “ 6° 40" ”.433 (6,40) ¢ 138 . yaa¥) agedl § 3

2. Horizontal uiﬁ‘
Adjust 0 degree. Turn 0-BACK lever 0-BACK side up. Turn the head part carefully to
0 point. When reaching 0 point, it stops automatically. Watch the scale of horizontal
angle. Jbdall dd) )1l g (358 Jhuall quilas (85 &) gabaad Ao 3 gl dad) 1) 50 ¢ laa A pa Japdal -1
(i) ) g sa 8900 (B Lgal
LALS a8 g5 ¢ el A ) oy Laic g« aal) A oy (o 1) Algea 1o omal ) 5500 5
uiﬁ‘i\ oallal)

Point to the first target. uiff‘ dagd) A Al
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Turn 0-BACK lever to FREE side up. Point to the second target.
b 5l ailad) 058 ) (Ao g e gl g () dadl ) e
. ) gl )

Now you get the internal angle of first and second targets.
Al g J Y dagd LAl Ay ) 3 de Juand oY)

Read degree where the upper “0” indicates. - 273°

273(4au) oY qilal) o (Liall) seky Cua da ) i3

Read minutes where upper and lower lines coincide. - 55’

55 48819 (lagbicea aa) g had () 9Si g caaillg B gl 5 ) Jad Al Ladie ¢ 3B 3
The internal angle is 273° 55' 554883 gda ;0273 LI 43l 6%
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Fasten the magnetic screw when packing the instrument.
Adall B A i o) 8 (Aad) Jldiall g DAY Jlamia ) Apudaiiall B ) Jas )
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Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

0. Necessity to prepare the Guideline

- To control the project systematically through the initiative of GARWSP

- To share the engineers’ knowledge and skills for supervision in written form through
clearly-stated rules

- To retain equably good quality of supervision for any projects around the country at any
time by any engineer

1. Objectives of Supervision

- To direct contractors and communities to secure safety and peace <Safety Management>

- To secure good quality of works, facilities, materials and equipment and to direct
contractors and communities to conform with design and specifications <Quality

Management>
- To control construction works on schedule <Progress Management>

- To control construction works with cost-consciousness <Cost Management>

2. Duties and Qualifications desired as a Supervisor

- Ability and Skills in Communication and Coordination
- Ability and Skills for Problem-Solving

- Ability and Skills for Organizing

- Sense of Confidence and Responsibility

- Sense of Judgment and Decision-Making

- Sense of Mobility, Flexibility and Balance

- Controlled Patience and Gentlemanship

- Appropriate Experience and Accuracy
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Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

3. Supervision prior to Commencement of Construction Work

3.1. Review of Project-Related Documents
The Supervisor must carefully read the project-related documents such as contract, tender
documents, design and drawings. If there are any mistaken descriptions or questions from
the Contractor, the Supervisor must take immediate action to respond.

3.2. Construction Schedule

An overall schedule of the construction work must be prepared by the Contractor. The
Supervisor must check the feasibility and finally approve it.

Example of Overall Construction Schedule

Month-1 Month-2 Month-3 Month-4
Work Items

10 20 3010 20 30|10 20 30|10 20 30

Mobilization / Demobilization

Drilling Work

Pumping Test

Installation of Pumping Unit

Erection / Pump House

Erection / Water Tank

Plumbing / Pumping Main

Plumbing / Distribution Main

Test Operation

Completion

Hand Over
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Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

3.3. Project Implementation Organization and Communication Network

Project Implementation organization and communication network for the implementation
must be prepared by the Contractor. The Supervisor must check their appropriateness.

Example of Implementation Organization

Project Manager

Project Supervisor

Consultant
|
Contractor
Sub Contractor A Team-1 : Drilling Work Suppliers
Team-1 Team-2 : Erection Work
Team-2 Team-3 : Plumbing Work
Team-4 :

3.4. Personnel Plan

Personnel plan for implementation of the project must be prepared by the Contractor. The

Supervisor must check its appropriateness and validity.
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3.5.

Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

Approval List

The Supervisor shall make a list of equipment and materials to be approved, prior to the

procurement.  The list must be informed to the Contractor.
Example of Approval List
Equipment and Materials Reference
1 | Casing Pipe and Screen Design Specification, Manufacturer
2 | Pump (Vertical or Horizontal Shaft, Submersible Motor Pump, etc) | Design Specification, Manufacturer
3 | Diesel Engine or Engine Generator Design Specification, Manufacturer
4 | Accessories (Gear, Cardan Shaft, Control Panel, Electric Wire, etc) | Design Specification, Manufacturer
5 | Column Pipe (Galvanized Steel, Cast Iron, etc) Design Specification, Product, Standard
6 | Cement for Concrete Product Company, Standard
7 | Sand for Concrete Production Area, Particle Size Distribution
8 | Gravel for Concrete Production Area, Particle Size Distribution
9 | Water for Concrete Clean Water
10 | Reinforcing Steel Bar for Concrete Manufacturer, Standard, Tensile Strength
11 | Galvanized Steel Pipe for Pipeline Manufacturer, Standard
12 | Fittings (Flange, Elbow, T-joint, Reducer, etc) Manufacturer, Standard
13 | Valves (Gate Valve, Check Valve) Manufacturer, Standard
14 | Meters (Water Meter, Pressure Gauge) Manufacturer, Standard
15
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Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

3.6. Inspection List

The Supervisor shall make a list of construction work processes to be inspected, prior to the
commencement of each work. The list must be informed to the Contractor.

Example of Inspection List

Process to be Inspected Reference

1 | Drilling Work Design Specifications

2 | Installation of Casing Pipe and Screen Design Specifications

3 | Pumping Test Design Specifications

4 | Pumping Unit, Accessories and Column Pipe at Warehouse | Design Specifications

before Transport

5 | Installation of Pumping Unit, especially Parts to be submersed | Design Specifications

6 | Installation of Column Pipe Design Specifications

7 | Placing of Reinforcing Steel Bar for Concrete Structure Design Specifications, Manual, Practice

8 | Formwork for Concrete Structure Design Specifications, Manual, Practice

9 | Concrete Mixing and Casting Work for Concrete Structure Design Specifications, Manual, Practice
10 | Curing of Concrete Structure Design Specifications, Manual, Practice
11 | Cast Concrete of Concrete Structure Design Specifications, Manual, Practice
12 | Masonry of Concrete Block or Stone Structure Design Specifications, Manual, Practice
13 | Plastering of Concrete Structure Design Specifications, Manual, Practice
14 | Installation of Doors, Widows and Steel Products Design Specifications, Manual, Practice
15 | Painting Work Design Specifications, Manual, Practice
16 | Plumbing Work of Pipelines Design Specifications, Manual, Practice
17 | Installation of Valves and Meters Design Specifications, Manual, Practice
18 | Test Operation of Pumping Unit Manual, Practice
19 | Flow Examination of Pipelines Practice
20 | Water Leakage Test of Water Tank Practice
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3.7.

3.8.

Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

Site Transfer

In witness of community and local councils if necessary, the Supervisor must arrange the
site transfer for the Contactor to show the location of facilities and the route of pipelines,
and confirm any obstacles and land-use availability. If any permissions and licenses from
other authorities or agencies are needed, the Supervisor shall proceed to take immediate

action.
Sharing of Responsibilities on the Project with Community
The Supervisor must arrange for discussions on sharing of responsibilities on the project

with the community, such as securing of land for facilities, preparation of access road,
construction of pump house if necessary, pipe laying and so on by the community.
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Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

4. Supervision during Construction Work

4.1.

4.2,

4.3.

How and What to Supervise

The Supervisor must supervise the construction works by the Contractor while paying
attention to the following measures at all times.

- Progress Control

- Quality Control

- Procurement Control

- Safety Measure Control

- Environmental Measure Control

Progress Control

The Supervisor must supervise and be aware of the accurate and latest progress of
construction works at all times through regular meetings, report and site visit, and also
control the procedure of construction works by comparison between schedule and progress.
In case the construction works fall behind schedule, the Supervisor must direct the
Contractor to catch up.

Quiality Control

Based upon the approval and inspection lists above-mentioned, the Supervisor shall make
check sheets of each construction work process, and supervise the construction work more
practically with the check sheets as a record of construction works and the Supervisor’s
performance. In principle, the Contractor is not allowed to proceed to the next work
without the approval of materials and equipment as well as of inspection and the
acceptance by the Supervisor. Examples of check sheets are shown in the Annex.

Flow of Quality Control

Approval | l

Equipment & Material [ ~| Construction Work Step-1 [«
A Rejection
v Rejection
- Inspection
Rejection
Approval & Acceptance
Approval A 4
»

Equipment & Material |4 ~| Construction Work Step-2

Rejection l
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4.4,

45,

4.6.

4.7.

Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

Procurement Control

The Supervisor must supervise the procurement of main equipment and materials by the
Contractor to control the construction works smoothly.

Safety Measure Control

The Supervisor must supervise the safety measures taken by the Contractor for himself and
the community to prevent any accidents or injuries during the construction period.

Environmental Measure Control
The Supervisor must supervise the environmental measures taken by the Contractor to
conserve the natural environment and prevent pollution of the community’s living
environment from construction waste and debris.

Recording

All activities of supervision must be recorded on paper. Photographs will definitely help
the record as visual evidence of works.
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Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

5. Supervision after Completion of Construction Work

5.1.

5.2.

5.3.

54.

55.

Final Inspection of Completion

The Supervisor must make final inspection of overall constructed facilities and equipment
in witness of the community and local council if necessary, and issue the certificate of
completion to the Contractor on his/her responsibility as a supervisor.

Handover of Constructed Facilities

The Supervisor must arrange for the legal handover of constructed facilities and equipment
to the community at an appropriate time.

Completion Report and Drawings

The Supervisor must make a completion report and drawings of the constructed facilities,
or oblige the Contractor to do it.

Operation and Maintenance Manual

The Supervisor must prepare an operation and maintenance manual of the facilities for the
community.

Document Safekeeping

All project-related documents must be saved and must be comprehensible and accessible
for anybody. Examples of project-related documents are as follows:
- Design drawings, specifications, tender documents and so on

- Documents issued during the project

- Minutes of discussion, agreement and so on

- Approval and inspection lists

- Catalogs and warranty letters of approved equipment and materials
- Check sheets

- Completion report and drawings

- Operation and Maintenance Manual

- Photographic records
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Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

6. For Improved Supervision and Construction
6.1. Efficient Application of Guideline

Based upon this Guideline, the Supervisor is required to make a separate supervision plan
for each project because the project scale and conditions are different from each other.

6.2. Construction Self-Quality Control by the Contractor
It is necessary for GARWSP to induce the Contractor to focus consciousness on quality

control process through self-inspection, photographic records and other necessary

procedures.
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Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

Annex: Examples of Check Sheet for Inspection

Name of Project & Site
Date and Time
Work Category : Drilling, Installation of Casing Pipe and Screen, and Pumping Test
Inspection Item : Production Well and its Structure
Category Check Items Accept / Reject Remarks
1 | Drilling Diameter :

Well Bottom Depth :
Soil Condition:

Flow Rate by Triangular Notch Weir :

2 | Installation of Casing Pipe Diameter :

and Screen Casing Depth :
Screen Position :
Welding :
Centralizer :

Alignment :

3 | Well Completion Gravel Packing :

Cementation :

4 | Pumping Test Pumping Rate :

Static Water Level :
Dynamic Water Level :
Step Drawdown Test :
Constant Discharge Test :
Time Recovery Test ;

Recording :

Supervisor, GARWSP

23-13
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Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

Annex: Examples of Check Sheet for Inspection

Name of Project & Site
Date and Time
Work Category : Pumping Unit, Accessories and Column Pipe before Transport
Inspection Item : Equipment and Materials
Category Check Items Accept/Reject Remarks
1 | Pump Manufacturer :
Model :
Serial No :

No of Impellers :

Condition :

2 | Accessories Manufacturer :
Model :

Quality & Quantity :

3 | Diesel Engine and Manufacturer :
Engine Generator Model :
Serial No :

Condition :

4 | Column Pipe Manufacturer :
Material :
Diameter :
Bolt & Nut :

Quality & Quantity :

Supervisor, GARWSP Contractor
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Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

Annex: Examples of Check Sheet for Inspection

Name of Project & Site
Date and Time
Work Category - Installation of Pumping Unit, Accessories and Column Pipe
Inspection Item : Equipment and Materials
Category Check Items Accept/Reject Remarks
1 | Vertical Shaft Pump Re-Confirmation of Equipment :

Setting before Installation :
Installation Depth :

Installation of Unit Drive :

2 | Submersible Motor Pump Re-Confirmation of Equipment :
Setting before Installation :
Electric Wiring :

Installation Depth :

3 | Horizontal Pump Re-Confirmation of Equipment :
Setting before Installation :

Installation Condition :

4 | Installation of Column Pipe | No. of Pipes:

Connection :
5 | Diesel Engine and Position & Direction :
Engine Generator Fixing on Foundation :
Setting :

Exhaust Ventilation :

6 | Accessories Alignment of Cardan Shaft :
Installation of Control Panel :

Electric Wiring :

Supervisor, GARWSP Contractor

25-13



Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

Annex: Examples of Check Sheet for Inspection

Name of Project & Site
Date and Time
Work Category : Concrete Work of Pump House or Water Tank
Inspection Item : Footing, Beam, Floor, Column, Wall, Slab, Roof
Category Check Items Accept/Reject Remarks
1 | Materials Cement :
Sand :
Gravel :
Water :

Reinforcing Steel Bar :

2 | Concrete Mixing Mixing Ratio :
Mixing Time and Degree:

Slump Test :

3 | Concrete Casting Casting Time :
Compaction with Vibration :

Weather & Temperature :

4 | Formwork Dimension :
Horizontality and Verticality :

Surface Condition :

6 | Placing of Diameter :
Reinforcing Steel Bar Quantity :
Length :
Joint :
Position :

Thickness of Overburden :

7 | Curing Moistening :
Period :
8 | Cast Concrete Surface Condition:
Supervisor, GARWSP Contractor
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Name of Project & Site

Date and Time

Annex:

Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

Examples of Check Sheet for Inspection

Work Category : Masonry Work with Concrete Block for Pump House or Stone for
Water Tank
Inspection Item : Wall
Category Check Items Accept/Reject Remarks
1 | Materials Size:
Quality :
Condition :
2 | Masonry Horizontality and Verticality :
Joint :
3
4
Supervisor, GARWSP Contractor
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Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

Annex: Examples of Check Sheet for Inspection

Name of Project & Site
Date and Time
Work Category : Plastering Work of Pump House or Water Tank
Inspection Item : Floor, Beam, Wall, Column, Slab
Category Check Items Accept/Reject Remarks
1 | Materials Cement :
Sand :
Water :
2 | Mixing Mixing Ratio :

Mixing Time and Degree:

Slump Test :

3 | Plastering Thickness :
Moistening :

Surface Condition :

Supervisor, GARWSP Contractor

28-13



Name of Project & Site

Date and Time

Annex:

Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

Examples of Check Sheet for Inspection

Work Category : Installation of Door, Windows and Steel Product
Inspection Item : Door, Window and Steel Product
Category Check Items Accept/Reject Remarks
1 | Material Material :
Quality :
Condition :
Size:
2 | Installation Tight Fixing :
Opening and Closing :
3
4
5
Supervisor, GARWSP Contractor
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Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

Annex: Examples of Check Sheet for Inspection

Name of Project & Site

Date and Time

Work Category : Painting Work
Inspection Item : Parts to be painted
Category Check Items Accept/Reject Remarks
1 | Material Color :
Quality :
2 | Painting Evenness :
Two Coats :
3
4
5
Supervisor, GARWSP Contractor
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Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

Annex: Examples of Check Sheet for Inspection

Name of Project & Site
Date and Time
Work Category : Plumbing Work and Installation of Valve and Meter
Inspection Item : Each Section of Pipeline
Category Check Items Accept/Reject Remarks
1 | Material Manufacturer :
Diameter :
Quantity :
2 | Plumbing Pipeline Route :
Diameter :
Connection :
Bending :

Concrete Support :

3 | Valve and Meter Location :
Chamber :
4
5
Supervisor, GARWSP Contractor
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Rural Water Supply Component of the Study for the Water Resources Management
and Rural Water Supply Improvement in the Republic of Yemen
Guideline for Supervision of Rural Water Supply Projects for GARWSP Engineers

Annex: Examples of Check Sheet for Inspection

Name of Project & Site
Date and Time
Work Category : Test Operation, Flow Examination and Water L eakage Test
Inspection Item - All Facilities
Category Check Items Accept/Reject Remarks
1 | Pump Operation :

Abnormal Noise :

Abnormal Vibration :

Water Flow :
Pressure :
2 | Diesel Engine and Operation :
Engine Generator Abnormal Noise :

Abnormal Vibration :
Heating :
Revolution :

\oltage, Ampere :

3 | Accessories Cardan Shaft :
Control Panel :

Valve, Meter, Gauge :

4 | Water Tank Water Leakage :

5 | Pipeline Water Leakage :

Water Flow and Pressure at terminal point:

Supervisor, GARWSP Contractor
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Rural Water Supply Component of
the Study for the Water Resources Management

and Rural Water Supply Improvement
in the Republic of Yemen

O&M Manual for Code:A-02 / Jabal Al Taraf
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Technical Operation and Maintenance Manual
for
Constructed Rural Water Supply Facilities
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Jabal Al Taraf, Al Mahweet District
Al Mahweet Governorate

Prepared by JICA Study Team
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Rural Water Supply Component of

the Study for the Water Resources Management
and Rural Water Supply Improvement

in the Republic of Yemen

O&M Manual for Code:A-02 / Jabal Al Taraf

0. Introduction
Groundwater is limited. However, it can be sustainable if you pump up and use water

appropriately with consciousness on water resources conservation for the future, and also if water

supply facilities are operated and maintained properly.

1. Community Information and Design Criteria

- Design Period : 10 years

- Growth Rate : 2.87%/year

- Present Population : 2,727 people @2006
- Design Population : 3,638 people @2016
- Unit Water Consumption : 40 lit/person/day

- Design Daily Consumption - 145.5 m’/day

2. Summary of Facilities

Facility Quantity Remarks
Pump House with Pumping Unit for Well 1 Pumping unit was newly replaced.
Pump House with Pumping Unit for Booster 1 Pumping unit was newly replaced.
Ground Water Tank for Booster 1 25m’
Ground Water Tank for Distribution 1 100m’
Pumping Main Pipeline 2,038m | 4inch, Stage-1°/1,320m, Stage-2"%/718m
Distribution Main Pipeline - House connection

3. Well Information and Capacity resulted from Pumping Test

- Well Bottom Depth 1165 m

- Casing Diameter : 8-5/8 inch

- Safe Yield : 4.4 lit/sec, 264 lit/min, 15.8 m’/hr
- Static Water Level :26.0m

- Dynamic Water Level :33.8m

- Drawdown :7.8m
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Rural Water Supply Component of

the Study for the Water Resources Management
and Rural Water Supply Improvement

in the Republic of Yemen

O&M Manual for Code:A-02 / Jabal Al Taraf

4.1

Pumping Unit Information

Pumping Unit for Well (Pump and Diesel Engine)
Pump Diesel Engine
Design Pumping Rate : 4.4 lit/sec -
Specification Total Head : 166 m
Type Vertical Shaft Pump -
Product & Model Pump : Caprari/P6C/3/14/20A, 2650rpm, Italy | MWM/D229-6/55kW (75
<6 impellers removed from P6C/3/20/20A> HP)@1,500rpm, Brazil
Drive Unit : Caprari/R26/3L/20, R/1:1.8, Italy
Cardan Shaft : CSN/Top-Quality, Germany
Serial No. Pump : 151763/43 CIN197051

Drive Unit : 151717/11

Pump Install. Depth

57 m (Design/45 + Extra/12)

Column Pipe

Carbon Steel, 3 inch, 3mL
19 pieces (Design/15 + Extra/4)

Accessories

Gate Valve : Al Hababi, GVP/BS5163/PN16/3inch, Italy
Check Valve : Al Hababi, GVP/BS5153/PN16/3inch, Italy

Water Meter : Kent/PN16/DN80mm(3inch)

Pressure Gauge : Wika/40bar/EN837-1, Germany

4.2

Pumping Unit for Booster (Pump and Diesel Engine)
Pump Diesel Engine
Design Pumping Rate : 4.4 lit/sec -
Specification Total Head : 208 m
Type Horizontal Multistage Pump -
Product & Model Pump : Panelli/PMO40-65/8, 2650rpm, Italy | MWM/D229-6/55kW(75
<4 impellers removed from PMO40-65/12> HP)@1,500rpm, Brazil
Gear box: Techno Drive/BD290/150, Italy
and Twin Disc/RM 120, R/0.67S, Italy
Cardan Shaft : CSN/ Top-Quality, Germany
Serial No. Pump : 107/31 C1IN197049
Gear : 12.05 and 1202345
Accessories Gate Valve : Al Hababi, GVP/BS5163/PN16/3inch, Italy
Check Valve : Al Hababi, GVP/BS5153/PN16/3inch, Italy
Water Meter : B-Meters/PN16/DN80mm(3inch), Italy
Pressure Gauge : Wika/40bar/EN837-1, Germany
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5. Actual Operational Information
- Static Water Level measured on 19/June/2007 :26.2m

5.1 Pumping Unit for Well (Pump and Diesel Engine)

- Ideal Speed of Diesel Engine : 1,450 rpm

- Reading of Pressure Gauge :11.5-12.0 bar

- Pumping Rate :4.3 - 4.5 lit/sec

- Assumed Daily Pumping Hours : less than 9.2 hrs/day
- Assumed Dynamic Water Level :34.0m

5.2 Pumping Unit for Booster (Pump and Diesel Engine)

- Ideal Speed of Diesel Engine : 1,670 rpm

- Reading of Pressure Gauge :17.5 bar

- Pumping Rate 14.2 - 4.4 lit/sec

- Assumed Daily Pumping Hours : less than 9.2 hrs/day
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6. Daily Operational Manual

6.0 Introduction

- Only the operator appointed by the community-based water committee is allowed to operate
or maintain all facilities and equipment.

- All facilities and equipment should be kept clean and protected from vandalism.

- Only the necessary amount of water should be pumped up from the well.

- Water should not be wasted, and over-flow should be avoided.

- Daily pumping hours should be set and regulated according to the practical operation and
actual consumption, but not more than approximately 9 hours per day.

- Operating the pump twice a day, morning and afternoon, is recommended.

- During operation of the pump, the operator should stay at the pump house to monitor the
operation.

- All accessories in pump house such as pressure gauge, water meter, check valve and gate
valve are important as well as the pumping unit. If their performance seems to be abnormal,

immediately cancel the operation and repair or replace them.

6.1 Regular Maintenance of Diesel Engine or Pump

Please see the attached instruction manual.
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ly Operation Procedure of Pumping Unit for Well

No

Procedure

Before Operation

1

Open the door and all windows of pump house for sufficient ventilation.

2

Check lubricant oil, cooling water and fuel of the engine. If not enough, refill them.

3

Check lubricant oil of pump drive unit (head). If not enough, refill it.

4

Make sure the gate valve along pumping main is fully open.

Starting Diesel Engine

5

Turn the key on engine panel to the right a little for preparation.

6

Turn the key on engine panel to the right fully (On) to start the engine.

7

Check the indicators on engine panel, such as battery, engine oil, temperature and fuel.

8

Wait for 10 minutes to warm up the engine.

9

Set the engine revolution speed at 1,450 (1.45 x 100) rpm .

Starting Pump Operation

10 | Move the lever slowly to start operation of pump with rotation of the cardan shaft.

11 | Monitor the pressure gauge until the pressure indicator rises and stabilizes at 11.5-12.0 bar "2, and
make sure water flows with water meter’s rotation.

12 | Time the rotation speed of water meter to check the pumping rate, at 22-23 sec/rotation (100

lit/rotation).

Adjustment of pumping rate by engine revolution speed

13 | Monitor the engine revolution speed and rotation speed of water meter, to keep them at 1,450
(1.45 x 100) rpm D and 22-23 sec/rotation (100 lit/rotation), with adjustment of the knob for the
engine revolution speed (up for reducing or down for increasing rotation speed of water meter).

During Operation of Pump

14 | Monitor the conditions of diesel engine and pumping operation.

15 | Check the indicators on engine panel, such as battery, engine oil, temperature and fuel.

16 | Tighten the gland nuts of pump to prevent water leakage, but not too tight.

Stopping Pump Operation

17

Move the lever slowly to stop pump operation, and make sure the cardan shaft stops completely.

Stopping Diesel Engine

18

Wait for 10 minutes to cool the engine.

19

Turn the key on engine panel to the left (Off).

After stopping Diesel Engine

20

Check lubricant oil, cooling water and fuel of the engine. If not enough, refill them.

21

Completely lock up the pump house.

*1) This set speed of 1,450 (1.45 x 100) rpm is not fixed permanently. In the future, when the
pump becomes less efficient, the engine revolution speed may be need to be increased to keep
the rotation speed of water meter at 22-23 sec/rotation.

*2) If water inside pumping main is flushed out due to maintenance work or other reasons, it
may take time for the pressure indicator to rise and stabilize at 11.5-12.0 bar after starting the
pump operation.
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Daily Operation Procedure of Pumping Unit for Booster

No Procedure

Before Operation

1 | Open the door and all windows of pump house for sufficient ventilation.

2 | Check lubricant oil, cooling water and fuel of the engine. If not enough, refill them.

3 | Check lubricant oil and grease of gear box and pump. If not enough, refill it.

4 | Make sure the gate valve along pumping main is fully open.

Starting Diesel Engine

5 | Turn the key on engine panel to the right a little for preparation.

6 | Turn the key on engine panel to the right fully (On) to start the engine.

7 | Check the indicators on engine panel, such as battery, engine oil, temperature and fuel.

8 | Wait for 10 minutes to warm up the engine.

9 | Set the engine revolution speed at 1,670 (1.67 x 100) rpm .

Starting Pump Operation

10 | Move the lever slowly to start operation of pump with rotation of the cardan shaft.

2

11 | Monitor the pressure gauge until the pressure indicator rises and stabilizes at 17.5 bar ", and

make sure water flows with water meter’s rotation.

12 | Time the rotation speed of water meter to check the pumping rate, at 23-24 sec/rotation (100

lit/rotation).

Adjustment of pumping rate by engine revolution speed

13 | Monitor the engine revolution speed and rotation speed of water meter, to keep them at 1,670
(1.67 x 100) rpm " and 23-24 sec/rotation (100 lit/rotation), with adjustment of the knob for

engine revolution speed (up for reducing or down for increasing rotation speed of water meter)

During Operation of Pump

14 | Monitor the conditions of diesel engine and pumping operation.

15 | Check the indicators on engine panel, such as battery, engine oil, temperature and fuel.

16 | Tighten the gland nuts of pump to stem water leakage, but not tighten strongly.

Stopping Pump Operation

17 | Move the lever slowly to stop pump operation, and make sure the cardan shaft stops completely.

Stopping Diesel Engine

18 | Wait for 10 minutes to cool the engine.

19 | Turn the key on engine panel to the left (Off).

After stopping Diesel Engine

20 | Check lubricant oil, cooling water and fuel of the engine. If not enough, refill them.

21 | Completely lock up the pump house.

*1) This set speed of 1,670 (1.67 x 100) rpm is not fixed permanently. In the future, when the pump
becomes less efficient, the engine revolution speed may need to be increased to keep the rotation
speed of water meter at 23-24 sec/rotation.

*2) If water inside pumping main is flushed out due to maintenance work or other reasons, it may
take time for the pressure indicator to rise and stabilize at 17.5 bar after starting the pump operation.
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Lubricant Oil of Pump Drive Unit (Head) for Well

Engine Panel (Revolution Speed Meter, Indicators)

Cardan Shaft of Pump for Well

Gear Box and Lever for Cardan Shaft of Pump for Booster

Gland Nuts of Pump for Well

Gland Nuts of Pump for Booster

Accessories at Well Pump House (from right: Pressure Gauge,

Water Meter, Check Valve and Gate Valve)

Accessories at Booster Pump House (from right: Pressure
Gauge, Water Meter, Check Valve and Gate Valve)
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0. Introduction
Groundwater is limited. However, it can be sustainable if you pump up and use water
appropriately with consciousness on water resources conservation for the future, and also if water

supply facilities are operated and maintained properly.

1. Community Information and Design Criteria

- Design Period : 10 years

- Growth Rate : 2.07%/year

- Present Population : 1,361 people @2006
- Design Population : 1,672 people @2016
- Unit Water Consumption : 40 lit/person/day

- Design Daily Consumption : 66.9 m’/day

2. Summary of Facilities

Facility Quantity Remarks
Pump House and Pit with Pump Unit 1 Submersible Motor Pump and Generator
Ground Water Tank 1 50m’
Pumping Main Pipeline 1,333m | 3 inch
Distribution Main Pipeline 4363m | 3/4,1,1.5,2,2.5,3 inch
Public Tapstands 13 For public use, school and mosques

3. Well Information and Capacity resulted from Pumping Test

- Well Bottom Depth 1150 m

- Casing Diameter : 8-5/8 inch

- Safe Yield - 3.5 lit/sec (210 lit/min, 12.6 m’/hr)
- Static Water Level :45.0m

- Dynamic Water Level :81.0m

- Drawdown :36.0m
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Pump Engine Generator
Design Pumping Rate : 3.4 lit/sec -
Specification Total Head : 217 m
Type Submersible Motor Pump -
Product & Model Pump : Panelli/ 140PX13/24, Ttaly Model : Bruno/Ariete-G51P,
Motor : Franklin Electric, 236-613-9024 | 50(45)KVA, 400V, 50Hz@
Direct-in-line Starting, 380V, 11.0kW 1,500rpm, COSF1/0.8
(15.0HP), 50Hz Engine : Perkins/UK, 1103A -
33TGl, 2502/1500
Alternator : Leroy Somer LSA
43.2825
Serial No. Pump : 121576 Engine : DK51278*%U062565N*
Pump Install. Depth 96 m (Design/90 + Extra/6) -
Column Pipe Galvanized Steel, 3 inch, 6mL -
16 pieces (Design/15 + Extra/1) ™"

Gate Valve : Al Hababi, GVP/BS5163/PN16/3inch, Italy
Check Valve : Al Hababi, GVP/BS5153/PN16/3inch, Italy
Water Meter : Kent/PN16/DN80mm(3inch)

Pressure Gauge : Empco/40bar

Accessories

*1) One piece of column pipe is kept by community as standby.

5. Actual Operational Information

- Static Water Level measured on 07/June/2007 1458 m
Before Adjustment (gate valve opened fully)

- Reading of Pressure Gauge : 9.8 bar

- Pumping Rate : 5.0 lit/sec

- Assumed Dynamic Water Level  :96.0 m

After Adjustment (gate valve closed partially)

- Reading of Pressure Gauge :16.0 bar

- Pumping Rate : 3.8 lit/sec

- Assumed Daily Pumping Hours  : less than 4.9 hrs/day

- Assumed Dynamic Water Level  :84.5m

*) The pumping rate after the adjustment is higher than the safe yield, but it is essentially not
possible to close the gate valve any further since the pressure exceeds the specified working pressure
of valves and water meter. However, any problems of water source should not occur if you control

the pumping operation appropriately in accordance with this manual.
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Practical Operation and Maintenance

Introduction

- Only the operator appointed by the community-based water committee is allowed to operate
or maintain all facilities and equipment.

- All facilities and equipment should be kept clean and protected from vandalism.

- Only the necessary amount of water should be pumped up from the well.

- Water should not be wasted, and over-flow should be avoided.

- Daily pumping hours should be set and regulated according to the practical operation and
actual consumption, but not more than approximately 5 hours per day.

- Operating the pump twice a day, morning and afternoon, is recommended.

- During operation of the pump, the operator should stay at the pump house to monitor the
operation.

- Pump operation must be avoided during rain and thunder.

- All accessories in pump house such as pressure gauge, water meter, check valve and gate
valve are important as well as the pumping unit. If their performance seems to be abnormal,

immediately cancel the operation and repair or replace them.

Regular Maintenance of Engine Generator or Pump

Please see the attached instruction manual.
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Daily Operational Procedure

No ‘ Procedure

Before Operation

1

Open the door and all windows of pump house for sufficient ventilation.

2

Check lubricant oil, cooling water and fuel of the engine. If not enough, refill them.

3

Make sure the gate valve along the pumping main is fully open.

Starting Engine Generator

4 | Turn the key on generator panel to the right a little, and hold it until green light goes on.

5 | Turn the key on generator panel to the right fully (On) to start the engine.

6 | Check the indicators on generator panel, such as battery, engine oil, temperature and fuel, and also
the voltage (400V) and frequency (50Hz) meters.

7 | Wait for 10 minutes to warm up the engine.

8 | Switch the circuit breaker Up on generator panel.

Starting Pump Operation

9 | Turn the red switch to the right (On) on pump control panel.
10 | Check the voltage (400V) on pump control panel.
11 | Press the Green button on pump control panel to start operation of pump.
12 | Monitor the pressure gauge until the pressure indicator rises and stabilizes at 9.8 bar ", and make

sure water flows with water meter’s rotation.

Adjustment of pumping rate by valve control

13 | Close the gate valve little by little while watching the pressure gauge until the pressure indicator
rises to 16.0 bar.

14 | Monitor the pressure gauge for more than 10 minutes to stabilize the pressure indicator at 16.0 bar
with valve control (open it for reducing or shut it for increasing the pressure), and make sure
water flows with water meter’s rotation.

15 | Time the rotation speed of water meter to check the pumping rate, at 26 sec/rotation (100
lit/rotation).

During Operation of Pump

16 | Monitor the conditions of generator (engine) and pumping operation.

17 | Check the voltage (400V), frequency (S0Hz) and the other indicators on generator panel, such as
battery, engine oil, temperature and fuel.

18 | Check the voltage (400V) of pump control panel.

Stopping Pump Operation

19 | Open the gate valve fully while watching the pressure gauge until the pressure indicator drops to
9.8 bar.

20 | Press the Red button on pump control panel to stop operation of pump.

21 | Turn the red switch to the left (Off) on pump control panel.

Stopping Engine Generator

22

Switch the circuit breaker down on generator panel.

23 | Wait for 10 minutes to cool the engine.

24 | Turn the key on generator panel to the left fully (Off) to stop the engine.

After Operation

25 | Check lubricant oil, cooling water and fuel of the engine. If not enough, refill them.

26

Completely lock up the pump house.

*1) If water inside pumping main is flushed out due to maintenance work or other reasons, it may
take time for the pressure indicator to rise and stabilize at 9.8 bar after starting the pump operation.
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6.3 Photographs

Diesel Engine (Engine Oil) Generator Panel (Green & Red Lights and Indicators)
Generator Panel (Ampere, Voltage and Frequency Meters) Circuit Breaker (Up - On, Down - Off)
Pump Control Pand (Switch, On/Off Button, Meters) Inside Control Panel (do NOT touch)
Accessories (from | eft: Pressure Gauge, Water Meter, Gate Valve Adjustment
Check Valve and Gate Valve) (Clockwise - Shut, Anti-clockwise - Open)
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However, it can be sustainable if you pump up and use water

appropriately with consciousness on water resources conservation for the future, and also if water

supply facilities are operated and maintained properly.

1.

2.

Community Information and Design Criteria
- Design Period : 10 years
- Growth Rate : 3.04%/year
- Present Population : 406 people @2006
- Design Population : 549 people @2016
- Unit Water Consumption : 40 lit/person/day
- Design Daily Consumption : 24.5 m’/day

Summary of Facilities

Facility Quantity Remarks

Pump House with Pumping Unit 1 Submersible Motor Pump and Generator
Ground Water Tank 1 25m’
Pumping Main Pipeline 2,133m | 3 inch
Distribution Main Pipeline 1,617m | 3/4,1,1.5,2,2.5, 3 inch
Public Tapstands 2 For school and mosque only

Well Information and Capacity resulted from Pumping Test

- Well Bottom Depth

- Casing Diameter

- Safe Yield

- Static Water Level

- Dynamic Water Level

- Drawdown

1268 m
: 8 inch
- 4.5 lit/sec (270 lit/min, 16.2 m’/hr)
:62.0m
11240 m
:62.0m
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4. Pumping Unit Information
Pump Engine Generator
Design Pumping Rate : 3.0 lit/sec -
Specification Total Head : 233 m
Type Submersible Motor Pump -
Product & Model Pump : Panelli/140PX13/24, Italy Model : Bruno/Ariete-G51P,
Motor : Franklin Electric, 236-613-9024 | 50(45)KVA, 400V, 50Hz@
Direct-in-line Starting, 380V, 11.0kW 1,500rpm, COSF1/0.8
(15.0HP), 50Hz Engine : Perkins/UK, 1103A -
33TGl, 2502/1500
Alternator : Leroy Somer LSA
43.2825
Serial No. Pump : 121574 Engine : DK51278*U062365N*

Pump Install. Depth

114 m (Design/114 + Extra/0)

Column Pipe

Galvanized Steel, 3 inch, 6mL
19 pieces (Design/19 + Extra/0) ™"

Accessories

Gate Valve : Al Hababi, GVP/BS5163/PN16/3inch, Italy
Check Valve : Al Hababi, GVP/BS5153/PN16/3inch, Italy
Water Meter : B-Meters/PN16/DN80mm(3inch), Italy

Pressure Gauge : Empco/40bar

*1) Two piece of column pipe is kept by community as standby.

5. Actual Operational Information

- Static Water Level measured on 03/June/2007 :62.4m
Before Adjustment (gate valve opened fully)

- Reading of Pressure Gauge : 10.5 bar

- Pumping Rate 1 4.2 lit/sec

- Assumed Dynamic Water Level  :119.5m

After Adjustment (gate valve closed partially)

- Reading of Pressure Gauge : 14.5 bar

- Pumping Rate 3.1 lit/sec

- Assumed Daily Pumping Hours  : less than 2.2 hrs/day

- Assumed Dynamic Water Level  : 105.0 m
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Daily Operational Maintenance

Introduction

- Only the operator appointed by the community-based water committee is allowed to operate
or maintain all facilities and equipment.

- All facilities and equipment should be kept clean and protected from vandalism.

- Only the necessary amount of water should be pumped up from the well.

- Water should not be wasted, and over-flow should be avoided.

- Daily pumping hours should be set and regulated according to the practical operation and
actual consumption, but not more than 2.2 hours per day.

- Operating the pump twice a day, morning and afternoon, is recommended.

- During operation of the pump, the operator should stay at the pump house to monitor the
operation.

- Pump operation must be avoided during rain and thunder.

- All accessories in pump house such as pressure gauge, water meter, check valve and gate
valve are important as well as the pumping unit. If their performance seems to be abnormal,

immediately cancel the operation and repair or replace them.

6.1 Regular Maintenance of Engine Generator or Pump

Please see the attached instruction manual.
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y Operation Procedure

No

Procedure

Before Operation

1

Open the door and all windows of pump house for sufficient ventilation.

2

Check lubricant oil, cooling water and fuel of the engine. If not enough, refill them.

3

Make sure the gate valve along the pumping main is fully open.

Starting Engine Generator

4

Turn the key on generator panel to the right a little, and hold it until green light goes on.

5

Turn the key on generator panel to the right fully (On) to start the engine.

6

Check the indicators on generator panel, such as battery, engine oil, temperature and fuel, and also
the voltage (400V) and frequency (50Hz) meters.

7

Wait for 10 minutes to warm up the engine.

8

Switch the circuit breaker up on generator panel.

Starting Pump Operation

9 | Turn the red switch to the right (On) of the pump control panel.
10 | Check the voltage (400V) on pump control panel.
11 | Press the Green button on pump control panel to start operation of pump.
12 | Monitor the pressure gauge until the pressure indicator rises and stabilizes at 10.5 bar, and make

sure water flows with water meter’s rotation.

Adjustment of pumping rate by valve control

13 | Close the gate valve little by little with while the pressure gauge until the pressure indicator rises
to 14.5 bar.

14 | Monitor the pressure gauge for more than 10 minutes to stabilize the pressure indicator at 14.5 bar
with valve control (open it for reducing or shut it for increasing the pressure), and make sure
water flows with water meter’s rotation.

15 | Time the rotation speed of water meter to check the pumping rate, at 32 sec/rotation (100
lit/rotation).

During Operation of Pump

16 | Monitor the conditions of generator (engine) and pumping operation.

17 | Check the voltage (400V), frequency (S0Hz) and the other indicators on generator panel, such as
battery, engine oil, temperature and fuel.

18 | Check the voltage (400V) on pump control panel.

Stopping Pump Operation

19 | Open the gate valve fully while watching the pressure gauge until the pressure indicator drops to
10.5 bar.

20 | Press the Red button on pump control panel to stop operation of pump.

21 | Turn the red switch to the left (Off) on pump control panel.

Stopping Engine Generator

22

Switch the circuit breaker down on generator panel.

23 | Wait for 10 minutes to cool the engine.

24 | Turn the key of generator panel to the left fully (Off) to stop the engine.

After Operation

25 | Check lubricant oil, cooling water and fuel of the engine. If not enough, refill them.

26

Completely lock up the pump house.

*1) If water inside pumping main is flushed out due to maintenance work or other reasons, it may
take time for the pressure indicator to rise and stabilize at 10.5 bar after starting the pump operation.
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Diesel Engine (Engine Oil)

Generator Panel (Green & Red Lights and Indicators)

Generator Panel (Ampere, Voltage and Frequency Meters)

Circuit Breaker (Up - On, Down - Off)

Pump Control Panel (Switch, On/Off Button, Meters)

Inside Control Panel (do NOT touch)

Accessories (from left: Pressure Gauge, Water Meter,

Check Valve and Gate Valve)

Gate Valve Adjustment
(Clockwise - Shut, Anti-clockwise - Open)
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