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APPENDIX B 
 

Satellite Image Field Maps. 
(Not Included in the Electronic Version) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

Draft Drilling Specifications and Bill of Quantities 
(BOQ) for Production Well Drilling Program. 



ADP/SW Project - Farah Province 
Draft Irrigation Well Specifications 

 

SPECIFICATIONS FOR DRILLING SERVICES   
PRODUCTION WELL DRILLING PROGRAM FOR IRRIGATION WELLS 

FARAH PROVINCE 
 

 
 
1.0 GENERAL 
 
 
1.1  Work covered by these contract documents consists of providing all work required 

by the Specifications complete, necessary for the drilling/installation of Irrigation  
Production Wells in _____ District, Farah Province, Afghanistan.  The production 
wells must be drilled by, or under the supervision of an experienced well driller. 

  
1.2  The production well program described herein is part of a program to increase 

irrigation water supply for agricultural production.  ADP/SW is the CLIENT. 
  
1.3  The drilling program will involve the following components: 
 

1.3.1  The installation of __ production wells, 8-inch (200mm) diameter 
completion. 

 
1.3.2  The development of the completed production wells and the running of step 

drawdown (4 steps) and 24-hour constant rate pumping tests on the 
completed wells. 

 
1.3.3  The collection of water samples for analysis by the DACAAR Laboratory in 

Kabul. 
 
 
1.4 QUALIFICATIONS OF DRILLERS 
 
1.4.1  Equipment in first-class working order must be provided.  The DRILLER shall use 

his own drilling equipment, having the minimum capabilities necessary to do the 
described work.  No unnecessary delays or work stoppages will be tolerated 
because of equipment failure.  These will not be considered as valid reasons for 
extending the length of the contract.  The DRILLER shall be held responsible and 
payment may be withheld for damages to the well(s) through any cause of 
negligence, faulty operation, or equipment failure. 

 
1.4.2  The DRILLER shall employ only competent workmen, expert in the performance of 

the type of work required by these Specifications.  The crew shall be under the 
direct supervision of an experienced driller.  The DRILLER shall provide the 
services of a drilling foreman, who shall be available to the job at all times.  The 
crew and foreman shall be in the employ of the DRILLER. 
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1.5 CODES AND STANDARDS 
 
1.5.1  The DRILLER shall at his own expense obtain all permits, certifications, and 

licenses required of him by law for the execution of the work. 
 
1.5.2  The DRILLER shall comply with all national and provincial laws, ordinances, or 

rules and regulations relating to the performance of the work. 
 
1.5.3  Where the provisions of the pertinent codes, standards, or regulations conflict with 

this Specification, the more stringent provisions shall govern. 
 
 
1.6  MISCELLANEOUS 
 
1.6.1  Throughout the drilling and well installation process, the well heads shall be 

protected from tampering with at all times when the drilling crew is not present at 
the site. 

 
1.6.2 In the event that a well cannot be used for its intended purpose, the DRILLER will 

abandon the well, as directed by the CLIENT, by removing the well casing materials 
and grouting the borehole with a cement-bentonite slurry.  The cement-bentonite 
slurry will be pressure grouted from the bottom of the borehole to the top using a 
tremie pipe. 

 
1.6.3  Protection of Site:  The DRILLER shall protect all structures, trees, etc. during the 

progress of the work and shall remove from the site all unused materials and 
debris and shall restore the site to its original condition.  During the conduct of the 
work, the site will be kept tidy and in a workmanlike condition and free of rubbish 
and waste material. 

 
 
1.7 DRILLING SITES 
 
 The drilling and installation of the production wells will be carried out at sites 

selected in advance by ADP/SW. 
  
 
1.8 LOCAL GEOLOGY 
  
1.8.1 The area to be drilled is underlain by several meters of unconsolidated materials 

which are underlain by a conglomerate and sandstone unit which is the aquifer 
system in which the wells will be completed. 

 
1.8.2 Information regarding subsurface conditions is intended to assist the DRILLER in 

preparing its bid.  The CLIENT does not guarantee its accuracy or that it is 
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necessarily indicative of conditions to be encountered in the drilling of the well 
under this program.  The DRILLER shall satisfy himself regarding all local 
conditions affecting the work by personal investigation and neither the information 
on local geology nor that derived from maps or drawings or the CLIENT or his 
agents or employees shall act to relieve the DRILLER of any responsibility 
hereunder or from fulfilling all of the terms and requirements of this contract and this 
Specification. 

    
 
2.0 PRODUCTS  
 
2.1 GROUT 
  

Grout materials shall comply with internationally recognized requirements for 
sealing the annular space of wells.   Grout materials shall consist of Portland Neat 
Cement in accordance with density ranges and water/cement ratios (a mix of 
Portland Cement and high-grade Bentonite using 5 pounds of bentonite per 94 
pounds of Portland Cement (Type I and II only)). 

 
2.2 CASINGS AND WELL SCREEN 
 
2.2.1 Casing Details: The well casing shall be 8-inch diameter Class D PVC.  A sample 

of the well casing to be used in the work must be provided to the CLIENT prior to 
the start of the work. 

 
2.2.2 The DRILLER shall assume responsibility for casing failure and shall correct, 

subject to approval of the CLIENT, any casing failure at no cost to the CLIENT.  In 
the event that the DRILLER cannot correct a casing failure to the satisfaction of 
the CLIENT, the DRILLER shall replace the casing with material complying with 
the Specifications at no extra cost to the CLIENT. 

 
2.2.3 The well screen shall be of 8-inch (200 mm) diameter and approximately 20 

meters long.  The slot size will be 2.5mm.  A sample of the well screen to be used 
in the work must be provided to the CLIENT prior to the start of the work. 

 
2.2.4 Temporary Casing:  The DRILLER shall provide such temporary casing as may 

be necessary to prevent the collapse of the formation during the drilling 
operations. 

 
2.3 CENTRALIZERS 
 
 Centralizers shall be of the half moon steel strap type and shall be located at 0, 90, 

180, and 270 degrees around the casing for every 10 linear meters of casing.  A 
centralizer shall also be placed at the bottom of the well screen assembly.  
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2.4 FILTER PACK MATERIAL 
 
 The filter pack shall be a washed, graded material of a size distribution to be 

selected by the CLIENT.  The filter pack shall consist of well rounded water 
washed silica grains.  The material must contain 95 percent siliceous material and 
must be cleaned and washed prior to placement in the screen annulus.  A sample 
as well as sieve analysis results must be presented to the CLIENT prior to the use 
of filter pack materials.   

 
 
3.0 EXECUTION 
 
3.1  PRODUCTION WELL DRILLING AND INSTALLATION 
 
3.1.1  The Production Wells will be drilled by the Percussion (Cable Tool) Method.  

Initially a 14-inch (350mm) diameter borehole will be drilled by driving casing to 
final depth (+/- 50 meters).  This will be followed by the installation of the casing 
and screen assembly inside of the 14-inch diameter casing. 

  
3.1.2  The Production Well will be constructed using an approximate 20 meter length of 

8- inch diameter PVC well screen and an approximate 30 meter length of 8-inch 
diameter PVC casing.  The screen and casing string shall be equipped with 
centralizers and hung plumb in the borehole. 

 
3.1.3  After installation of the 8-inch diameter well screen and casing, a properly sized 

filter pack will be added in the annular space via a tremie pipe to at least 5 meters 
above the top of the well screen.  The filter pack will be added as the 14-inch 
diameter casing is removed from the borehole.  A well construction schematic is 
provided in Figure 1.  

 
3.1.4  A gravel fill pipe will be installed in the annular space between the 8-inch diameter 

casing and the 14-inch diameter borehole for the adding of additional filter pack 
after the well has been operational for some time. 

 
3.1.5  Grouting of annular space:  after the filter pack as been installed to the required 

depth, the annular space between the 8-inch diameter casing and the 14-inch 
diameter borehole will be grouted with a cement-bentonite mixture. 

 
3.1.6  Any drilling fluid(s) or additives must be approved by the CLIENT prior to use. 
 
 
3.2 WELL DEVELOPMENT 
 
3.2.1 The Production Wells will be developed to maximize yield, minimize turbidity, and 

remove any remaining drill cuttings and fluids.   
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3.2.2 The well screen will be developed using an air-lift pumping system.  Surging with a 
double-surge block and simultaneous pumping might also be required.  Well 
development will be conducted until the maximum yield per meter of drawdown is 
achieved and the well produces clear, sediment free water.  

 
3.2.3 During the well development process, the DRILLER shall run short term (15 - 30 

minute) specific capacity tests for at least every 6 hours of rig development to 
provide a real-time quantification of the well development progress.   

 
 
3.3 PLUMBNESS AND ALIGNMENT 
 
3.3.1  The completed well shall be tested for plumbness and alignment as per Section 8 

of the American Water Works Association (AWWA) Standard for Water Wells 
(ANSI/AWWA A100-84).  The completed well shall meet the requirements of this 
AWWA referenced standard. 

 
3.3.2  Should the DRILLER fail to correct such faulty plumbness or alignment, the 

CLIENT may refuse to accept the Well without charge to the CLIENT. 
 
3.3.3  The DRILLER is encouraged to test the wells for plumbness and alignment during 

the drilling process.  Since line shaft vertical turbine pumps are to be installed in 
the wells, this specification will be strictly adhered to and any well that does not 
meet the required standard will not be accepted by the CLIENT and no payment 
will be made for that well. 

 
 
3.4 DRILLER RECORDS 
 
3.4.1  The DRILLER shall maintain a detailed log of operations during all drilling 

operations.  The log shall give a complete description of all formations 
encountered, yield, size of the hole drilled, depth, sizes of all casings installed, a 
description of cementing operations, and other such pertinent data as may be 
requested by the CLIENT. 

  
 
3.5 DRILLING SITES 
 
3.5.1  The drill sites shall be kept free of trash and in a well maintained condition 

throughout the drilling and pumping test program.  At the conclusion of drilling and 
testing activities, the sites shall be left in a clean condition and no equipment or 
materials shall be left to remain on the site. 
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4.0 PUMPING TESTS 
 
 
4.1  After completion of the production well installation and well development, step 

drawdown and constant rate pumping tests will be performed on the well.  
 
4.2  The step drawdown pumping test will be conducted at 4 different pumping rates 

which will be sequentially increased as per the instruction of the CLIENT.  The 
duration of each step will be 1-hour. 

 
4.3  Following the step drawdown pumping test, a 24-hour constant rate pumping test 

will be performed to determine aquifer hydraulic characteristics and the well’s 
sustained yield.  The selected pumping rate for the 24-hour pumping test will be 
specified by the CLIENT. 

 
4.4  The DRILLER shall be responsible for providing the pump, prime movers, 

pipelines, meters, water-level access pipes, orifices, gages, temporary utilities, and 
all equipment necessary for testing.  Access for collection of water samples will be 
provided at the wellhead. 

 
4.5  The test pump shall be a submersible pump or a line-shaft turbine pump powered 

by a portable generator or diesel engine.  The DRILLER shall have flexibility to 
provide a pump with a capacity ranging from 20 to 70 liters per second against 30 
meters of total dynamic head.  The pumped water will be discharged to at least 
100 meters from the wellhead.  

 
4.6  The test pump and prime mover shall be capable of not less than 40 hours of 

continuous operation.  If accidental shutdown occurs and invalidates the test data 
in the opinion of the CLIENT, the DRILLER shall make any necessary repairs and 
restart the test.  No payment will be made for pumping time prior to any accidental 
shutdown if the test results are invalid. 

 
4.7  The DRILLER will insure that the pumping rate is kept constant and does not 

fluctuate by more than 5 percent throughout the 24-hour pumping test.  Excessive 
fluctuation in the pumping rate may necessitate cessation of the pumping test at 
the CLIENT’S discretion.  In the event of such a cessation, the DRILLER will make 
necessary repairs and adjustments to the pumping equipment and repeat the 
constant rate test at his own expense.   

 
4.8  Recovery data will be collected for the same duration as the pumping period. 
 
4.9  DRILLER shall provide on the discharge pipe measuring devices capable of 

accurately measuring up to 70 lps continuously during the test.  An in-line orifice 
plate and manometer is required as well as an in-line totalizing flow meter.   
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4.10  DRILLER shall provide and install a 1-inch diameter access pipe of 20 - 30 meters 

length for water level measurements.   
 
4.11  The DRILLER shall have a competent operator on hand at all times during the 

tests to insure that the equipment is running smoothly without interruption. 
 
4.12  At the completion of the pumping tests, the DRILLER shall secure the well with a 

secure cap. 
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PROPOSAL – BILL OF QUANTITIES 
 
To:  The ADP/SW Project in compliance with your invitation for bids dated _____, 20__, 
the undersigned hereby declares that he proposes to furnish all labor, equipment, and 
material to complete all work promptly and as specified and delineated in the Specific 
Requirements in the price per unit of measure for each schedule item of work in the 
"Schedule of Prices" following: 
 
        ESTIMATED       COMPUTED 
ITEM      DESCRIPTION     QUANTITY    TOTALS 
 
 
1.  Production Well Mobilization/demobilization:    1  $_______ 

For moving all drilling equipment,  
personnel, supplies, etc. to/from site 

 the price of ________________Dollars. 
 
 ($____________)                                                
   
 
2. Drilling Production Well:  For drilling 

6 number 14-inch nominal 
 diameter borehole to 50 m, bgs. 
 the unit price of ___________Dollars and 
 _________Cents per foot. 
 
 ($____________/Linear meter)    300m  $_______  
 
 
3.  For providing and installing 8-inch  

diameter (Schedule D) casing 
to 30m, bgs,  the unit price of  
___________Dollars and 
___________Cents per meter 

           
 ($___________/Linear meter)                                   180 m  $_______ 
 
  
4.  For supply and installation  
 of 8-inch diameter, 20-meter length  

PVC 2.5mm slot well screen,  
 the unit price of ________________Dollars 
 and ___________________Cents per meter 
           
 ($___________/Linear meter)                                   120m  $_______ 
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        ESTIMATED       COMPUTED 
ITEM      DESCRIPTION     QUANTITY    TOTALS 
 
 
5. Filter Pack:  For furnishing and installing  
 filter pack,  
 the unit price of_______________ Dollars 
 and __________________Cents per cubic meter 
 ($____________/per cubic meter)       18 m

3    $_____  
 
 
6.       Grouting of annular space:  For grouting of 
          the annular space between 14-inch diameter   
          borehole and the 8-inch diameter casing,  
          the unit price of _________Dollars and  
          __________cents per well 
         ($______/well)      6 nos.  $______ 
  
 
7.    Well Development:  For developing the  
 well screen using a cable-tool rig or equivalent 

with double-surge blocks, and air-lift pumping system,  
 the unit price of ______________Dollars 
 and ____________________Cents per hour 
 ($__________/Hour)                                              80 hours      $______ 
 
 
8. Pumping Test:  For furnishing all pumping test  
 equipment, labor, and supplies for and conducting 
 pumping tests 
 the unit price of _________________Dollars. 
 and _________________________Cents per hour 
 ($________/hour)                                             240 hours $_______ 
  
 
 
(TYPE OR PRINT)     Company__________________________ 
       Street_____________________________ 
     City_______________________________ 
              Province_______________________ 
 
     TOTAL BID PRICE   $__________________  
 
(Please Print)____________________________________________Dollars 
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It is understood and agreed that the total price stated by the undersigned in the Proposal 
is based on estimated quantities.  It is further understood that the quantities stated in the 
Proposal are estimates only and may be increased or decreased as provided in the 
specifications. 
    (an individual) 
 The undersigned is (a corporation) under the laws of the ____ Province 
    (a partnership) 
 
______________________ having offices at______________________ 
 
      Signed____________________ 
 
   (Type or Print) Name_____________________ 
 
      Title______________________ 
 
      Company__________________ 
 
      Phone_____________________ 
 
      Email______________________ 





 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Water Quality Test Reports from  
DACAAR Laboratory. 

 



  
  



  

  
  



  



  

  
  
  



  




