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Geotechnical Investigation
Feasibility Study for Combined FSTP & MRF, Jalkuri, Narayanganj City Corporation
Commissioned by: Bangladesh Red Crescent Society (BDRCS)
1. GENERAL
Practical Action Consulting (PAC) Bangladesh Limited is undertaking a 120-day feasibility study for a combined Faecal Sludge Treatment Plant (FSTP) and Material Recovery Facility (MRF) at Jalkuri, Narayanganj City Corporation (NCC), commissioned by the Bangladesh Red Crescent Society (BDRCS) with financial support from the British Red Cross (BRC). The facility will serve the Shumilpara low-income settlement (NCC Ward 6) at a design catchment of approximately 10,000 Population Equivalents (PE), and is intended to operate as an integrated circular economy service, combining faecal sludge management (FSM) with solid waste management (SWM) resource recovery, on a financially sustainable basis beyond the donor-support period.
A geotechnical and subsoil investigation is required at the Jalkuri site to establish subsurface stratigraphy, soil bearing capacity, and groundwater conditions before foundation design. Findings are expected to provide an understanding of the geotechnical conditions for the project's Land Suitability Report and the Site Suitability Index within the feasibility study.
Narayanganj sits on a meandering floodplain characterised by soft alluvial soils, shallow groundwater tables, and seasonal waterlogging. These conditions must be explicitly assessed given the heavy foundation loads anticipated for FSTP structures (tipping floors, drying beds, treatment tanks) and MRF sorting, processing, and equipment floors, and given the known risk of differential settlement in floodplain soils with variable organic content.
2. OBJECTIVE AND SCOPE OF WORK
The objective of this assignment is to determine subsurface stratigraphy, soil bearing capacity, groundwater conditions, and foundation requirements at the Jalkuri site, sufficient to support foundation design decisions and confirm site suitability for combined FSTP and MRF construction, in accordance with the Bangladesh National Building Code (BNBC) 2020 and applicable ASTM standards.
The geotechnical investigation and testing works shall consist of the following components:
Mobilisation and demobilisation of equipment, personnel, and materials to and from the Jalkuri site.
Borehole drilling and production of borehole logs (3 boreholes, standard depth 30 m each).
Standard Penetration Testing (SPT) at 1.5 m intervals in each borehole.
Disturbed sample collection at each SPT interval.
Undisturbed sample collection (Shelby tube) at representative depths.
Trial pit excavation (2 trial pits, 1.5 m depth) for topsoil characterisation, shallow groundwater observation, and excavation logging.
Groundwater level observation and recording at each borehole and trial pit.
Laboratory testing of physical and mechanical soil properties, including organic matter content testing, given known differential settlement risk in Narayanganj floodplain soils.
Preparation and submission of a Draft and Final Geotechnical Investigation Report, incorporating stratigraphy, bearing capacity, foundation recommendations, settlement analysis, groundwater management recommendations, seismic classification, and soil chemical aggressivity assessment.
3. CONTRACTOR'S OBLIGATIONS
The subcontractor ("the Contractor") shall carry out the specified works according to the direction of PAC's Team Leader (“the Focal Person”) and shall liaise with PAC's representative as and when required. For any unspecified work, the Contractor shall be responsible for identifying and correcting the work in line with the intent of this specification.
The Contractor is advised to inspect the Jalkuri site, including access routes, before submitting a technical and financial proposal. The technical proposal should include the approach and methodology for field and laboratory testing activities, along with a list of equipment to be used, including catalogues and calibration certificates.
4. EQUIPMENT, PERSONNEL AND MATERIAL
The Contractor shall carry out the specified works using skilled manpower comprising geotechnical engineers, technical support staff, laboratory technicians, and skilled drilling foremen. CVs, together with an organogram of the personnel to be deployed, shall form part of the Contractor's proposal. The Contractor's representative shall liaise with the Focal Person to discuss day-to-day activities, progress, and any problems encountered.
The Contractor shall satisfy itself as to the character of the site and all materials, strata, obstacles, and existing services likely to affect or be encountered during the works, by visiting the site before mobilisation. The Contractor shall obtain its own particulars regarding subsoil conditions based on secondary data review to understand the geological setting of the project area.
5. TRANSPORTATION
All transportation, including transportation of the Contractor's personnel and equipment to the Jalkuri site and between testing locations within the site, shall be arranged and borne by the Contractor. Given the narrow access lanes towards the Jalkuri site, the Contractor shall confirm during the site visit that its drilling rig and support vehicles can access all proposed borehole and trial pit locations, and if needed, shall propose alternative rig or access arrangements where standard equipment cannot be mobilised.
6. ACCOMMODATION AND OTHER EXPENSES
All accommodation for the Contractor's personnel, storage of equipment at the site, and other expenses such as per diem, coordination fees, and communication costs shall be borne by the Contractor and shall be reflected in the Contractor's financial proposal.
7. DURATION OF WORKS
The Contractor shall submit a work programme along with the technical and financial proposal before commencement of work. The Contractor shall take the necessary measures to transfer disturbed and undisturbed samples to the laboratory within one week of completion of field activities.
Field investigation works (drilling, sampling, and in-situ testing) shall be completed within 7 (seven) working days of mobilisation. The geotechnical investigation, including laboratory testing and reporting, is expected to be delivered within the following 7 (seven) working days, subject to addressing feedback and acceptance by Practical Action Consulting Bangladesh Limited.
8. SAFETY DURING WORKS
The Contractor shall undertake all necessary safety measures during execution of the works. The Contractor's staff shall always use safety vests, boots, and helmets while on site. The Contractor shall insure its staff and shall be solely responsible for any accidents, injuries, or damages arising from the works. Safety signage shall be provided at a safe distance from the working position.
9. GEOTECHNICAL INVESTIGATION WORKS
All field and laboratory investigations shall be carried out, presented, and reported in accordance with the requirements of BNBC 2020 and applicable ASTM standards. The investigation shall consist of the following field and analytical components, detailed further in Section 10:
Borehole drilling through soils, with production of borehole logs.
Classification of soil samples using the Unified Soil Classification System (USCS).
Standard Penetration Testing (SPT).
Disturbed and undisturbed soil sampling.
Trial pit excavation and logging.
Groundwater level measurement.
Laboratory tests for index and engineering properties, including organic matter content.
Draft and Final Geotechnical Investigation Report (3 hard copies and soft copy).
10. FIELD INVESTIGATION TECHNIQUES
10.1 Drilling Works
Exact borehole locations shall be indicated by the Focal Person at site.
The elevation of the ground level at each borehole shall be measured and recorded by the Contractor with reference to the control point given by the Focal Person.
The drilling machine shall be hydraulic-driven rotary type or equivalent, with drilling capacity sufficient for the required 15 m depth, and shall be confirmed compatible with site access constraints during the Contractor's site visit.
Groundwater level in each borehole shall be measured and recorded every morning before commencement of the day's boring work.
Borehole depth shall be finalised by the Contractor's geotechnical engineer based on anticipated structural loads from FSTP tipping floors, sludge drying beds, and MRF sorting/processing equipment. Where soft clay layers are encountered at 15 m without reaching a competent bearing stratum, the Contractor shall propose deeper drilling (up to 30 m) with justification, for PAC's review and approval before proceeding.
After the Focal Person has approved the borehole measurements, backfilling shall be carried out in compliance with current technical practice: cement-sand backfill (ratio 1:2) where bedrock is encountered, and soil backfill of equivalent or greater density than the original strata elsewhere.
10.2 Standard Penetration Test (SPT)
SPT shall be performed at 1.5 m intervals in each borehole (20 tests per borehole; 60 tests total across 3 boreholes), using a split-spoon sampler connected to the boring rods, in accordance with ASTM D1586.
The sampler shall be driven using a 140-lb (63.5 kg) hammer, free-falling from a height of 30 inches (0.76 m), via trip, automatic, or semi-automatic release mechanism.
The sampler shall be driven 18 inches (0.45 m) into the soil, with the N-value recorded for each 6-inch (0.15 m) increment of penetration.
The first 150 mm increment (N1) is regarded as seating drive and excluded from the N-value; the N-value is the sum of blow counts for the second and third 6-inch increments (N2 + N3).
Driving shall continue until 18 inches is achieved without exceeding 50 blows in any 6-inch section, or a total of 100 blows is delivered, or no advancement is observed after 10 consecutive blows, whichever occurs first.
The groundwater level within the borehole shall be maintained at or above the in-situ level throughout drilling, rod removal, and sampling.
Casing shall not be advanced below the sampling elevation before sampling, and bottom-discharge bits shall not be used to progress the borehole ahead of the SPT sampler.
10.3 Undisturbed Soil Sampling
Undisturbed sampling (Shelby tube) shall be conducted at representative depths across the 3 boreholes, at a minimum of 2 depths per borehole reflecting varying geotechnical conditions, as approved by the Focal Person.
The sampler shall be pushed in at constant speed without interruption, in accordance with ASTM D1586 and D6066 or equivalent standards.
Each sample shall be sealed immediately after characteristics are observed and recorded, and labelled with borehole number, sample number, location, and depth.
Samples shall be handled, labelled, and transported with precautions sufficient to preserve sample integrity for laboratory testing, and shall be clearly traceable to their originating borehole or trial pit.
10.4 Disturbed Soil Sampling
Disturbed samples shall be collected at each SPT interval directly from the split-spoon sampler and transferred to sealed containers for laboratory analysis.
Each sample container shall be fitted with a waterproof, self-adhesive label recording the field sample identification number, date and time of collection, and custodian's initials, at minimum.
Disturbed samples shall be stored in airtight containers for transport to testing laboratory, labelled with project name, borehole number, sample number, and sampling depth.
10.5 Trial Pits
2 trial pits shall be excavated to 1.5 m depth at locations indicated by the Focal Person, informed by topsoil characterisation and shallow groundwater observation needs across the Jalkuri site.
Trial pit dimensions, logging, and excavation records shall follow the same daily site record and reporting requirements as borehole works (Section 12).
Backfilling shall be carried out immediately after the Focal Person approves of pit measurements, in compliance with the same backfilling standard applied to boreholes (Section 10.1).
10.6 Groundwater Measurements
Groundwater investigation shall provide comprehensive detail necessary for geotechnical design and construction planning, including an estimate of seasonal high-water table based on regional data for the Narayanganj floodplain.
Groundwater level shall be recorded at each borehole and trial pit at the time of drilling/excavation, and monitored at the end of each working day and before resumption of drilling the following day.
Water level readings obtained over successive days shall be used to provide an initial indication of groundwater fluctuation at the site.
11. LABORATORY TESTING
The following tests are required on collected samples, with particular attention to organic matter content given the known differential settlement risk in Narayanganj floodplain soils. Final test numbers shall be proposed by the Contractor based on strata encountered and validated by PAC.
	No.
	Test Item
	Standard / Basis
	Minimum Number of Tests

	i
	Natural Moisture Content
	ASTM D2216
	60 (all SPT/disturbed sample points)

	ii
	Grain Size Analysis (Sieve / Hydrometer)
	ASTM D422
	12 (representative layers)

	iii
	Atterberg Limits (LL, PL, PI)
	ASTM D4318
	12 (cohesive layers)

	iv
	Specific Gravity
	ASTM D854
	6

	v
	Unit Weight (Bulk and Dry)
	ASTM D7263
	6 (undisturbed samples)

	vi
	Unconfined Compressive Strength
	ASTM D2166
	6 (cohesive layers)

	vii
	Direct Shear Test
	ASTM D3080
	3 sets

	viii
	Organic Matter Content
	ASTM D2974
	6 — critical for Narayanganj floodplain soil differential settlement risk



Where soil strata warrant, PAC reserves the right to request additional tests (e.g. consolidation testing where cohesive layers exist at or below anticipated pile-tip level) at the Contractor's quoted unit rates.
12. ANALYSIS AND REPORTING REQUIREMENTS
The Geotechnical Investigation Report shall include, at minimum, the following analytical outputs:
Stratigraphy log and USCS soil classification per layer, for each borehole and trial pit.
Bearing capacity calculation and allowable bearing pressure recommendation.
Foundation type recommendation (shallow strip, raft, or piled), justified against anticipated FSTP tank and MRF equipment loads.
Settlement analysis for anticipated structure loads, with explicit attention to differential settlement risk given organic content and soft alluvial strata.
Groundwater management recommendation for the construction phase (dewatering method, if required).
Seismic zone classification and design parameters per BNBC 2020.
Liquefaction Analysis of soil.
Soil chemical aggressivity assessment (sulfate/chloride content) to inform concrete mix design for structures in sustained contact with effluent.
13. REPORTING
13.1 Work Plan
The Contractor shall prepare a Work Plan and submit it as digital files in Word, Excel, and AutoCAD formats. The work methodology, survey team member list, work schedule, and calibration certification records for survey and laboratory equipment shall be presented in the Work Plan. Field work shall commence only after the Engineer has approved the Work Plan.
13.2 Daily Site Records
The Contractor shall submit a daily report, in a form approved by the Focal Person, covering work progress and findings at each borehole/trial pit. The daily report shall include, at minimum:
Date
Location and borehole/trial pit number
Drilled/excavated depth of each operation and daily progress
Water level in borehole and time observed
Descriptions of subsurface conditions encountered
Diameter of drill bit and casing
Model of drilling machine utilised
Name of person in charge, operator, and number of workers
Details of any utilities or obstructions encountered
Any abnormality encountered during boring shall be reported to the Focal Person immediately. Upon completion of each borehole, raw data shall be submitted to PAC's Team Leader, duly signed by the Contractor's representative.
13.3 Bore Logs
Borehole logs shall be prepared in English in accordance with USCS classification, presented in a format agreed with the Focal Person, and corrected to incorporate laboratory test results before finalisation. Each boring log shall present a continuous vertical record including borehole number and coordinates; ground elevation at the borehole; inclination and depth; drilling machine model; drilling dates; geological description including USCS classification, colour, and N-SPT-based relative density/consistency; SPT results; groundwater level; and photographs of core samples.
13.4 Laboratory Test Results
The Contractor shall submit preliminary laboratory test results to the Focal Person within two working days of completion of laboratory testing and shall address the Focal Person's comments to finalise the results.
13.5 Draft Report
The Draft Geotechnical Investigation Report shall be submitted in print and as digital files (Word, Excel, and AutoCAD), and shall include, at minimum: objectives and scope; site description and topography; borehole locations with photographs; staff and organisations involved; time schedule actually performed; standards applied; equipment used; dates of field and laboratory investigation; borehole coordinates; site reconnaissance findings (groundwater evidence, site history, geology, seismicity); ground surface elevations; boring method and casing size; groundwater levels observed; soil profiles; SPT results; location and method of undisturbed sampling; boring logs; laboratory test results and engineering analysis by layer; and photographs. All raw data (SPT records, laboratory summaries) shall be provided to the Focal Person as a soft copy (CSV, Excel, or text) immediately following each test.
13.6 Final Report
The Contractor shall revise the Draft Report per the Focal Person's comments to produce the Final Geotechnical Investigation Report, submitted both in print (3 hard copies) and as digital files (Word, Excel, and AutoCAD). Retained soil samples collected by SPT and Shelby tube shall also be submitted to PAC upon request.
14. SITE / INVESTIGATION AREA
The investigation area is the proposed Jalkuri FSTP/MRF site, Narayanganj City Corporation Ward 9. Exact borehole and trial pit locations shall be directed by the Focal Person at site and shown in Appendix A: Site Location and Borehole Layout Plan [to be appended following site marking]. Locations may be adjusted depending on actual site and access conditions; any such adjustment shall be recorded and agreed with the Focal Person before drilling proceeds.
15. REQUIRED CONDITIONS AND SCOPE OF WORK
The confirmed scope of the geotechnical investigation for the Jalkuri FSTP/MRF site is summarised below. The number of tests may vary depending on strata encountered and PAC's requirements, subject to prior approval.
	Investigation Type
	Location / Basis
	Quantity

	Boring Test — Number of Boreholes
	Jalkuri FSTP/MRF site
	3 (standard depth 15 m each; up to 30 m where justified — Section 10.1)

	Total Borehole Drilling
	3 boreholes x 30 m
	90 m

	Standard Penetration Test (SPT)
	1.5 m intervals, all boreholes
	60 tests (20 per borehole)

	Disturbed Sampling
	At each SPT interval
	60 samples

	Undisturbed Sampling (Shelby tube)
	Representative depths, all boreholes
	6 samples (min. 2 per borehole)

	Trial Pits
	Topsoil / shallow groundwater characterisation
	2 (1.5 m depth each)

	Groundwater Level Measurement
	Every borehole and trial pit
	At each location, daily during drilling

	Laboratory Testing
	Per Section 11 schedule
	As per Table, Section 11


16. APPLICABLE STANDARDS
Bangladesh National Building Code (BNBC) 2020
ASTM D1586 — Standard Test Method for Standard Penetration Test (SPT) and Split-Barrel Sampling of Soils
ASTM D6066 — Standard Practice for Determining the Normalised Penetration Resistance of Sands
ASTM D2216, D422, D4318, D854, D7263, D2166, D3080, D2974 — Laboratory index and engineering property test methods (Section 11)
Relevant DPHE/DoE technical guidance for wastewater and solid waste infrastructure foundations
17. SUBCONTRACTOR QUALIFICATION REQUIREMENTS
Demonstrated prior experience on institutional or infrastructure projects in Bangladesh, preferably including wastewater or solid waste facility foundations.
Report to be reviewed, signed, and sealed by a qualified geotechnical engineer.
Technical proposal to include company profile, CVs of proposed professionals, equipment list with catalogues and calibration certificates, relevant work records, and unit rates for all tests to be performed under the assignment.
18. SITE ACCESS AND COORDINATION
PAC/BDRCS shall coordinate written access permission from NCC before mobilisation.
The Contractor shall notify PAC of its mobilisation date at least 5 working days in advance.
The Contractor shall coordinate drilling rig access considering site conditions at Jalkuri and confirm rig type compatibility with site access constraints during the site visit; where standard rig access is constrained by the surrounding settlement's narrow lanes, the Contractor shall propose an alternative access or equipment solution for PAC's review.
19. TIME SCHEDULE OF WORK
The geotechnical investigation (field work, laboratory testing, and reporting) shall be scheduled to allow PAC review time and to submit the final report within the stipulated time.
	Work Item
	Timing (from mobilisation)

	Mobilisation and site set-up
	Day 1

	Trial pit excavation and logging
	Days 1-3

	Borehole drilling, SPT, and sampling (3 boreholes)
	Days 2-7

	Sample transfer to laboratory
	Within 1 week of field completion

	Laboratory testing
	Days 8-12

	Preliminary laboratory results to Focal Person
	Within 2 days of test completion

	Draft Report submission
	Day 14

	PAC review and comments
	Days 15-16

	Final Report submission
	Day 18



Indicative schedule: the Contractor shall submit a detailed work programme with the technical proposal, confirming field mobilisation and reporting milestones against the 15-day field completion target in Section 7.
20. APPLICATION AND SUBMISSION PROCEDURE 
All interested contractors/firms are requested to submit a quotation (including VAT and TAX) with the company details, including reference to relevant work experience, relevant experience including activities and milestones, BIN, TIN certificate, budget details, time frame and contact details.
Electronic copy of the technical and financial proposals duly signed, should be submitted to: procurement.bd@practicalaction.org.bd with the subject line: “Geotechnical and Subsoil Investigator Procurement.” by no later than 23 August 2026. 
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