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PREFACE
This report on "The Feasibility Study on Organizational Capacity and Market Assessment of Shankarnagar Water Testing
Laboratory, Rupandehi” is developed specially for the water-testing laboratory established by the Shankarnagar Water
Supply Consumers and Sanitation Association (SWSCSA) at Jogikuti, Shankarnagar VDC, Rupandehi. The report assess the
existing technical, organizational and market capacity of Shankarnagar Water Testing Laboratory (SWTL) so as to justify
whether or not additional technical and financial support to enhance the capacity of the laboratory will increase its market
visibility and generate more revenue for its long term sustainability. SWTL had approached Rural Water Supply and
Sanitation Project, Western Nepal (RWSSP-WN) for technical and financial support to enhance the capacity of their
laboratory, and as such RWSSP-WN commissioned this report to assess the feasibility of SWTL to develop it into a
government accredited regional water-testing laboratory providing quality services to potential markets in western, midwestern and far-western regions of Nepal. Currently, such certified water-testing laboratory does not exist in western areas
of Nepal.
Two consultants, Mr. Prithvi Gyawali and Mr. Amresh Prasad Karmacharya were hired to carry out this study within a period
of one month because of the urgency of completing this assignment prior to RWSSP-WN’s transition to Phase 2 of its
planned development activities.
Our special gratitude goes out to Mr. Amrit Kumar Rai, Chief Technical Advisor; Ms. Eeva Maijala, Human Resource
Development/Monitoring & Evaluation Specialist; Mr. Bimal C. Sharma, Operation & Maintenance Management Specialist;
Mr. Nilkantha Koirala, Administrative and Accounts Officer; Ms. Suman K.C., Office Secretary and other staff members of
RWSSP-WN for encouraging us to take responsibilities in preparing this study report as well as for directives and inputs. Our
special thanks go out to Mr. Shambhu Prasad Shah, Mr. Lok Prasad Poudel, and Mr. Sashi Bhusan Thakur, WASH Advisors of
Rupandehi, Nawalparasi and Kapilvastu districts respectively. Mr. Madhav Jung Karki, Chief Engineer, DDC/DTO, Rupandehi;
Mr. Nanda Lal Banjade, DE, DWSSDO, Rupandehi; Mr. Man Bahadur Khadka, Planning Administration and Monitoring
Officer, DDC Nawalparasi for their valuable time and suggestions for preparing this report. We would also like to extend our
gratitude to Mr. Lok Nath Regmi, National Project Director, RWSSP-WN/DoLIDAR for his valuable insights and suggestions
concerning SWTL.
Thanks are also due to Mr. Hari Prasad Tiwari, Chairperson; Ms. Shanta G.C. Officer Administrator at SWSCSA/SWTL and Mr.
Bhim Prasad Pandey, Laboratory Technician at SWTL, and all board members and staffs of SWSCSA/SWTL for providing us
their valuable time and information for all our queries. We would also like to thank Mr. Dinesh Acharya, Organization Chief,
Murgiya Water Supply and Sanitation Association; Mr. Man Bahadur Ranabhatt, general secretary; and other board
members of Amarapuri Water Supply and Sanitation Association for giving us their time and information regarding their
respective water supply projects.
We would also like to thank NBSM, DFTQC, ENPHO, RWSSFDB, WETC, SEAM-Nepal, Prudent Meditech, BTC and Pacific
Traders for the valuable information and feedback they provided.
Last but not the least, we would like to extend our heartfelt appreciations to all those who provided their time, information
and suggestions for SWTL during our interviews and discussions.
March 20, 2013
Consultants
Mr. Prithvi Gyawali (Organizational Capacity & Market Assessment Specialist)
Mr. Amresh Prasad Karmacharya (Technical Assessment Specialist)
Rural Water Supply and Sanitation Project Western Nepal

II

The Feasibility Study on Organizational Capacity and Market Assessment of Shankarnagar Water Testing Laboratory, Rupandehi

PREFACE ....................................................................................................................................................................................... II
ACRONYMS .................................................................................................................................................................................VI
EXECUTIVE SUMMARY ...............................................................................................................................................................VII
1. INTRODUCTION ................................................................................................................................................................... 3
1.1 BACKGROUND.................................................................................................................................................................... 4
1.2 STUDY OBJECTIVES ............................................................................................................................................................. 5
1.3 SCOPE OF THE STUDY .......................................................................................................................................................... 5
1.3.1 Organizational Assessment .................................................................................................................................... 5
1.3.2 Market Assessment ................................................................................................................................................ 5
1.3.3 Technical Assessment ............................................................................................................................................ 6
1.4 APPROACH & METHODOLOGY .............................................................................................................................................. 6
1.4.1 Approach ................................................................................................................................................................ 6
1.4.2 Study Methodology ................................................................................................................................................ 7
2. TECHNICAL ASSESSMENT ................................................................................................................................................... 11
2.1 INFRASTRUCTURE AND SPACE .............................................................................................................................................. 11
2.2 EQUIPMENT, GLASSWARE AND REAGENTS ............................................................................................................................. 11
2.3 PARAMETERS TESTED ........................................................................................................................................................ 12
2.4 HUMAN RESOURCES ......................................................................................................................................................... 13
2.5 RECORDS AND MANUALS ................................................................................................................................................... 13
2.6 CURRENT ISSUES OF SWTL SETUP AND FUNCTIONING ............................................................................................................. 14
2.7 MEASURES FOR IMMEDIATE IMPROVEMENTS ......................................................................................................................... 14
2.7.1 Correction in water quality report ....................................................................................................................... 14
2.7.2 Using reference in analysis, incubator temperature ............................................................................................ 15
2.7.3 Use of computer................................................................................................................................................... 15
2.7.4 Sampling and analysis .......................................................................................................................................... 15
2.7.5 English, proposal and report ................................................................................................................................ 15
2.7.6 Human resource and training .............................................................................................................................. 15
2.8 CONCLUSION FOR TECHNICAL ASSESSMENT ........................................................................................................................... 15
3. ORGANIZATIONAL ASSESSMENT ....................................................................................................................................... 16
3.1 GOVERNANCE: LEGAL IDENTITY, DOCUMENTATION, PROMOTERS, BOARD ................................................................................... 16
3.2 OPERATIONS & MANAGEMENT SYSTEMS .............................................................................................................................. 17
3.3 HUMAN RESOURCES DEVELOPMENT .................................................................................................................................... 17
3.4 FINANCIAL MANAGEMENT; FUNDS MANAGEMENT ................................................................................................................. 18
3.5 BUSINESS SERVICE DELIVERY ............................................................................................................................................... 19
3.6 EXTERNAL RELATIONS........................................................................................................................................................ 20
3.7 OBSERVED ORGANIZATIONAL CAPACITY ASSESSMENT .............................................................................................................. 20
4. MARKET ASSESSMENT ....................................................................................................................................................... 22
4.1 MARKETING PLANS AND STRATEGIES .................................................................................................................................... 22
4.2 MARKET COVERAGE .......................................................................................................................................................... 22
4.3 TYPES OF CUSTOMERS ....................................................................................................................................................... 22
4.4 SERVICE RATES................................................................................................................................................................. 23
4.5 COORDINATION AND COOPERATION ..................................................................................................................................... 24
4.6 ACHIEVEMENTS ................................................................................................................................................................ 24
5. SWOT ANALYSIS (ORGANIZATIONAL & MARKET ASSESSMENT) ....................................................................................... 25
6. BUSINESS PLAN .................................................................................................................................................................. 25
6.1 ASSUMPTIONS ................................................................................................................................................................. 25
6.1.1 Assets ................................................................................................................................................................... 25
6.1.2 Operating Expenses.............................................................................................................................................. 27
6.1.3 Revenue ............................................................................................................................................................... 28
Rural Water Supply and Sanitation Project Western Nepal

III

The Feasibility Study on Organizational Capacity and Market Assessment of Shankarnagar Water Testing Laboratory, Rupandehi

6.2 CASH FLOW..................................................................................................................................................................... 30
6.3 WORKING CAPITAL REQUIREMENT....................................................................................................................................... 30
6.4 FINANCIAL ANALYSIS ......................................................................................................................................................... 31
6.5 SENSITIVITY ANALYSIS........................................................................................................................................................ 32
7. FUTURE STRATEGY AND SUSTAINABILITY.......................................................................................................................... 32
7.1 STRATEGIES ..................................................................................................................................................................... 32
7.1.1 Technology Upgrade Strategies ........................................................................................................................... 32
7.1.2 Marketing Expansion Strategies ........................................................................................................................... 40
7.1.3 Financial Management ......................................................................................................................................... 41
7.1.4 Organizational Management ............................................................................................................................... 42
7.1.5 Strategic Plans ...................................................................................................................................................... 42
7.2 SUSTAINABILITY ................................................................................................................................................................ 45
7.2.1 Surviving and Sustaining Strategies...................................................................................................................... 45
7.2.2 Aspect of Sustainability ........................................................................................................................................ 46
7.2.3 Key Resistant Factors in Sustainability ................................................................................................................. 47
7.2.4 Funding & Support for Self-Sustaining ................................................................................................................. 47
7.2.5 Conceptual Framework for Feasibility Assessment of Capacity Enhancement of SWTL ..................................... 48
8. CONCLUSION AND RECOMMENDATIONS ......................................................................................................................... 49
8.1 CONCLUSION ................................................................................................................................................................... 49
8.2 RECOMMENDATIONS AND SUGGESTIONS .............................................................................................................................. 49
REFERENCE................................................................................................................................................................................. 51
ANNEXES .................................................................................................................................................................................... 52
ANNEX – 1: TECHNICAL, ORGANIZATIONAL & MARKET ASSESSMENT TOOLS UTILIZED............................................................................... 52
ANNEX – 2: CONSULTATIONS ........................................................................................................................................................ 63
ANNEX – 3: OPTIONS: LABORATORY EQUIPMENT & COST ESTIMATES.................................................................................................... 68
ANNEX – 4: SOURCE OF REVENUE .................................................................................................................................................. 71
ANNEX – 5: CURRENT MARKET COVERAGE ...................................................................................................................................... 73
ANNEX – 6: VALUATION OF EXISTING ASSETS OF SWTL ..................................................................................................................... 76
ANNEX – 7: VALUATION OF OVERALL ASSETS ................................................................................................................................... 78
ANNEX – 8: GLASSWARE AND OTHER ITEMS REQUIRED FOR COMPLETE LABORATORY SETUP .................................................................... 82
ANNEX – 9: CHEMICALS AND REAGENTS REQUIRED FOR COMPLETE LABORATORY SETUP.......................................................................... 83
ANNEX – 10: LIST OF ORGANIZATIONS VISITED ................................................................................................................................ 86
ANNEX – 11: LIST OF PERSONS CONTACTED .................................................................................................................................... 86
ANNEX – 12 SOME PHOTOGRAPHS OF SWSCSA & SWTL ................................................................................................................ 87
Table 1: National Drinking Water Quality Standard 2005 ........................................................................................................... 3
Table 2: Data Collection Techniques - Tools Utilized ................................................................................................................... 8
Table 3: Reports and Deliverables ............................................................................................................................................. 10
Table 4: Equipment, Glassware and Reagents Available at SWTL ............................................................................................. 11
Table 5: Parameters Currently Being Tested at SWTL ............................................................................................................... 13
Table 6: Funds Management of SWSCSA ................................................................................................................................... 18
Table 7: Funds Management of SWTL ....................................................................................................................................... 19
Table 8: Business Service Delivery of SWTL ............................................................................................................................... 20
Table 9: Observed Organizational Capacity Assessment of SWSCSA and SWTL ........................................................................ 20
Table 10: Market Coverage of SWTL (Past One Year only) ........................................................................................................ 22
Table 11: Types of Customers of SWTL ...................................................................................................................................... 23
Table 12: Service Rates of SWTL ................................................................................................................................................ 23
Table 13: Achievement - Financial Position of SWTL ................................................................................................................. 24
Table 14: Valuation of Assets..................................................................................................................................................... 26
Table 15: Annual Depreciation Charges ..................................................................................................................................... 26
Table 16: Annual Operating Expenses ....................................................................................................................................... 28
Rural Water Supply and Sanitation Project Western Nepal

IV

The Feasibility Study on Organizational Capacity and Market Assessment of Shankarnagar Water Testing Laboratory, Rupandehi

Table 17: Scenario 1: As per Government Mandate NDWQS 2005 ........................................................................................... 29
Table 18: Scenario 2: Three Samples Four Times a Year ........................................................................................................... 29
Table 19: Projected Revenue Incremental (Growth Rate) ......................................................................................................... 29
Table 20: Projected Revenue under Scenario 1: Government Mandate NDWQS 2005 ............................................................ 28
Table 21: Revenue Projection under Scenario 2: Three Samples Four Times a Year................................................................. 29
Table 22: Net Cash Flow under Scenario 1: Government Mandate NDWQS 2005 ................................................................... 29
Table 23: Net Cash Flow under Scenario 2: Three Samples Four Times a Year ......................................................................... 29
Table 24: Working Capital Requirement .................................................................................................................................... 31
Table 25: Scenario 1: Financial Analysis under Government Mandate NDWQS 2005 .............................................................. 31
Table 26: Scenario 2: Financial Analysis under Three Samples Four Times a Year .................................................................... 31
Table 27: Sensitivity Analysis ..................................................................................................................................................... 31
Table 28: NDWQS 2005 for Rural Ground Water Supply and Rural Surface Water Supply Systems ......................................... 33
Table 29: Office Furniture and Computers ................................................................................................................................ 35
Table 30: Advanced Equipment for Option 5 ............................................................................................................................ 39
Table 31: Comparative Scenario of Different Options ............................................................................................................... 44
Table 32: Participatory Organizational Capacity Assessment Toolkit ........................................................................................ 54
Table 33: Observatory Organizational Capacity Assessment Grid ............................................................................................. 56
Table 34: Overall Market Assessment ....................................................................................................................................... 61
Table 35: Consumers' Assessment ............................................................................................................................................. 62
Table 36: Consultations with Various Stakeholders .................................................................................................................. 63
Table 37: Option 1: Basic Requirement for SWSCSA WUSC only ............................................................................................... 68
Table 38: Option 2: Minimum Requirement for Laboratory Establishment .............................................................................. 68
Table 39: Equipment Imported from India ................................................................................................................................ 69
Table 40: Complete Laboratory Setup ....................................................................................................................................... 69
Table 41: Scenario 1: Government Mandate NDWQS 2005 - Potential Market ........................................................................ 71
Table 42: Scenario 2: Three Samples Four Times a Year – Potential Market ............................................................................ 72
Table 43: Current Market Coverage of SWTL ............................................................................................................................ 73
Table 44: Existing Equipment and Furniture at SWTL ................................................................................................................ 76
Table 45: Existing Reagents of ENPHO Water-testing Kit .......................................................................................................... 77
Table 46: Valuation of Existing Assets ....................................................................................................................................... 77
Table 47: Glassware and Other Items Required for Complete Laboratory Setup ..................................................................... 83
Table 48: Chemicals and Reagents Required for Complete Laboratory Setup .......................................................................... 84
Figure 1: Governing Arrangement of SWSCSA and SWTL .................................................................................................................................. 16
Figure 2: SWOT Analysis of SWSCSA and SWTL: Organization & Market .................................................................................................... 25
Figure 3: Conceptual Framework for Feasibility Assessment of Capacity Enhancement of SWTL ..................................................... 48

Rural Water Supply and Sanitation Project Western Nepal

V

The Feasibility Study on Organizational Capacity and Market Assessment of Shankarnagar Water Testing Laboratory, Rupandehi

ACRONYMS
ADWSSA
ASS
BTC
CTA
DDC
DE
DFTQC
DoLIDAR
DTO
DWSS
DWSSDO
ENPHO
FGD
GCMS
HPLC
ICPMS
IEC
KII
LCMS
LDO
MDWSSA
MoFALD
NABL
NAST
NBSM
NDWQS 2005
NEPLAS
NMIP
PPT
QA/QC
RWSSP-WN
SEAM-N
SWSCSA
SOP
SWTL
VDC
WETC
WUSC
WSP

Amarapuri Drinking Water Supply and Sanitation Association
Atomic Absorption Spectrometer
Bandana Trade Concern
Chief Technical Advisor
District Development Committee
District Engineer
Department of Food Technology and Quality Control
Department of Local Infrastructures Development and Agricultural Roads
District Technical Officer
Department of Water Supply and Sewerage
Drinking Water Supply and Sewerage District Office
Environment and Public Health Organization
Focused Group Discussion
Gas Chromatograph Mass Spectrometer
High Powered Liquid Chromatography
Inductively Coupled Plasma Mass Spectrometer
Information, Education and Communication
Key Informant Information
Liquid Chromatography Mass Spectrometer
Local Development Officer
Murgiya Drinking Water Supply and Sanitation Association
Ministry of Federal Affairs and Local Development
National Accreditation Board of Testing and Calibration Laboratories
National Academy of Science and Technology
Nepal Bureau of Standards and Metrology
National Drinking Water Quality Standards 2005
Nepal Laboratory Accreditation Scheme
National Management Information Project of DWSS
Parts Per Thousand
Quality Assurance/Quality Control
Rural Water Supply and Sanitation Project Western Nepal
Strengthening of Environmental Administration and Management at the Local Level in Nepal
Shankarnagar Water Supply Consumers and Sanitation Association
Standard Operating Procedures
Shankarnagar Water Testing Laboratory
Village Development Committee
Water Engineering and Training Center
Water Users’ and Sanitation Committee
Water Safety Plan

Rural Water Supply and Sanitation Project Western Nepal

VI

The Feasibility Study on Organizational Capacity and Market Assessment of Shankarnagar Water Testing Laboratory, Rupandehi

EXECUTIVE SUMMARY
Technical Assessment
Water borne diseases have been one of the leading causes of death, especially among young children, in Nepal. Risk of
contracting water borne diseases can be greatly reduced by water quality management of water supply, which includes
prevention and control at sources, distribution and at household levels. Government of Nepal has published National
Drinking Water Quality Standard, 2062 BS (2005; it was formally authorized in 2006) in which the threshold levels have
been set for the different water quality parameters. Water quality testing is an integral part of water quality management.
Although kits can be used to test water in field laboratory testing has been considered a standard practice for water quality
testing.
Technical assessment of enhancing capacity of Shankarnagar Water Testing Laboratory (SWTL) has been carried out in order
to determine feasibility of capacity enhancement of SWTL. Various tools and a checklist were used for collection, analysis
and synthesis of information. Meetings, literature review, oral presentations, discussions, inventory preparation and
resource evaluation were conducted in order to arrive at identification of different options of capacity enhancement.
Current situation analysis identified several shortcomings in functioning of SWTL. The shortcomings included errors in water
quality report format, lack of quality control techniques, lack of knowledge and experience of the laboratory employees and
weak laboratory organization. It was recommended that the weakness of the laboratory be corrected immediately which
should include editing of report format, application of quality control techniques and training of human resource among
others.
The study mainly identified five different options for capacity enhancement of SWTL. These various options differ in their
technical capability of analyzing water quality parameters. Please refer to the market assessment section of this summary
for budgetary requirement. It is possible to acquire Nepal Standard of NBSM accreditation by the SWTL with any of the
given options.
Option I: Laboratory for SWSCSA only
In this option the requirement of only limited instruments and other resources has been mentioned. Option I laboratory has
been recommended for analyzing water quality parameters prescribed by NDWQS 2005 for rural groundwater and surface
water which would be mostly used by water user committees. Metal analysis in water samples for chromium and arsenic
would be not as efficient.
Option II: A laboratory with minimum facility
Option II laboratory can analyze the metal parameters that the Option I laboratory cannot analyze. Besides it can also
analyze all the parameters prescribed by NDWQS 2005 both for rural and urban water supply. Provision of a little more
advanced equipment like AAS with hydride generator (atomic absorption spectrometer), has been recommended in this
option. AAS is used for metal analysis in water.
Option III: A laboratory with equipment manufactured in India
This option has also been recommended for analyzing all the parameters prescribed by NDWQS 2005. However, if amount
of funding is limited then one can buy equipment made in India, which greatly brings down the cost of buying equipment
that incurs the bulk of capital cost.
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Option IV: A complete laboratory set up
The main objective of this option is to enhance the capacity of the SWTL to an extent such that there is potential that this
laboratory be considered as the leading laboratory among the environmental laboratories in Nepal. The reason is beside
many other provisions, for metal analysis in the laboratory state of the art equipment “Inductively Coupled Plasma Mass
Spectrometer” ICPMS has been recommended. This machine has a detection limit at Parts per Thousand (PPT) level and has
high throughput also. However, the equipment is very costly compared to AAS/hydride generator recommended in earlier
three options.
Option V Advanced capacity enhancement
With advanced capacity enhancement SWTL will be able to analyze not only water but also soil and sediment, food and
drugs, air quality, packaging material and material of forensic values. The lab would possess advanced equipment like GCMS,
ICPMS, LCMS and HPLC. However, compared to that of the Options I, II, III and IV the capital and operational cost of this
option would be much more higher.
It was concluded that with commitment of SWSCSA and SWTL and the infrastructure they already have and together with
possible DDC/RWSSPWN technical assistance a full-fledged laboratory can be established. Technically, enhancing the SWTL
capacity to a full-fledged laboratory with any of the options is feasible.
The comparative scenario of the four options along with its financial implications made under the business plan is
presented at the end of this section.
Organizational Assessment
The organizational assessment of Shankarnagar Water Supply Consumer and Sanitation Association (SWSCSA) shows a
great deal of achievements made in the management and day-to-day operations of the organization. All legal documents
are regularly revised and updated; computerization of the financial aspect of the organization has made it easier for both
the management and users/consumers to give and receive services. As SWSCSA working committee oversees the
operational, financial and management of SWTL, the laboratory is in a position to develop into a efficiently managed
organization, however, it first needs to develop and expand its own operational activities to mandate a different body (from
members of SWSCSA users/consumers) to oversee the overall management of the organization. Currently, the basic
organizational arrangements need to be upgraded to meet the planned activities and vision SWTL has set itself.
Market Assessment
The market reach of SWTL is very minimal, and this needs to be expanded tremendously to support its long-term
sustainability. As has been presented in the business plan developed for SWTL, there is a vast amount of revenue that can
be generated if SWTL can provide quality services to its potential customers (Water Users’ and Sanitation Committees) in
the three adjoining districts of Rupandehi, Kapilvastu and Nawalparasi. In addition to providing services to WUSCs, SWTL
can further expand its market area by providing government recognized services to mineral water bottling plants in the
three districts. There are about 33 such mineral water bottling plants in Rupandehi, Kapilvastu and Nawalparasi who need
to check the quality of their mineral water through a government accredited laboratory before it can be sold in the market.
Such water testing by the mineral water bottling plants is done on a regularly basis, and if SWTL can tap into this market, it
can increase its revenue generation. Thereafter, when the laboratory is fully functional and has the capacity to expand
further, it can provide services to other districts of western, mid-western and far-western regions of Nepal.
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Business Plan
The business plan developed under this study for SWTL can be used as a basis for developing the marketing plan and
strategies that SWTL should follow to expand its services to potential areas. The four options as outlined above were
analyzed under two scenarios, namely:


Scenario 1: Nepal government’s mandate of water testing for specified parameters and frequency presented in
NDWQS 2005.



Scenario 2: Three samples (Intake, RVT, and Tapstand) four times a year 1 is assumed for WUSCs (Gravity and Lift
Systems) and one sample in a year for tubewells in the 3 districts.

The business plan shows a favorable situation especially for option 2 (minimum basic requirement) under scenario 1 to
enhance the capacity of the laboratory. The ideal situation (financially viable) is utilizing option 3, where the minimum basic
requirement for laboratory capacity enhancement is met (as in option 2) but with laboratory related equipment and utilities
purchased from India. Here, both scenario 1 and scenario 2 show favorable situation for SWTL to enhance its laboratory
capacity, and through vigorous marketing, generate optimum revenue for its long-term sustainability. The favorable
situations are highlighted in the table.
Comparative Scenario of Different Options
The comparative scenario of different options along with their financial implications as worked out in the business plan is
presented in the table below.

1

As promoted by RWSSP-WN
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Options

Unavoidable4
1

2

3

4

Scope

Basic Improvement
Lab for SWSCSA
WUSCs only.
NDWQS 2005 rural
groundwater
and
surface
water
suppliers
(Arsenic
and Chromium tests);
NEPLAS NS possible.
Lab with minimum
requirement.
NDWQS 2005 all
parameters;
NEPLAS/ISO 17025
Lab with minimum
requirement
with
equipment imported
from India.
NDWQS 2005 all
parameters;
NEPLAS/ISO 17025
Complete Lab Setup.
NDWQS 2005 all
parameters;
NEPLAS/ISO 17025

Equipment/Others

Capital
Costs

Annual
Operating
Costs

Annual Revenue
Scenario
12

Financial Indicators
Scenario 1

Scenario
23

Scenario 2

375,000

-

-

-

-

-

Payback
(Years)
-

2,095,000

280,000

8,233,362

5,589,392

5,234

16.1%

AAS/Hybrid
Generator,
Spectrophotometer,
Analytical Balance, pH Meter,
Conductivity Meter, Training
and 3 Human resources
AAS/Hybrid
Generator,
Spectrophotometer,
Analytical Balance, pH Meter,
Conductivity Meter, Training
and 3 Human resources

5,665,000

720,000

18,186,888

10,254,978

1,525,452

2,500,000

720,000

18,186,888

10,254,978

AASGF
or
ICPMS
Spectrophotometer,
Analytical Balance, pH Meter,
Conductivity
Meter,
Bacteriological Kit, Training
and 3 Human resources

33,482,000

4,255,435

65,018,880

54,443,000

Analytical Balance, Autoclave,
Filter Paper, Media, and one
full time laboratory technician
Analytical
Balance,
Spectrophotometer,
pH
meter, Conductivity Meter,
Glassware & Reagents; 2 full
time staffs.

NPV at
16%

-

-

Payback
(Years)
-

7.06

(1,037,636)

(15.5%)

20+

26.9%

6.03

(867,314)

8.2%

8.08

3,032,350

52.0%

4.34

639,583

25.6%

7.09

3,680,017

20.2%

5.74

234755

16.3%

6.37

IRR

NPV at
16%

IRR

2 Scenario 1: As Nepal government’s mandate of water testing for specified parameters and frequency presented in NDWQS 2005 is assumed for both WUSCs and tubewells in the 3 districts.
3 Scenario 2: Three samples (Intake, RVT, and Tapstand) four times a year is assumed for WUSCs (Gravity and Lift Systems) and one sample in a year for tubewells in the 3 districts.
4 No calculations have been done for the basic improvement situation, as SWTL has to do this irrespective of whether or not technical and financial support from DDC/RWSSP-WN is received
Rural Water Supply and Sanitation Project Western Nepal

X

The Feasibility Study on Organizational Capacity and Market Assessment of Shankarnagar Water Testing Laboratory, Rupandehi

Conclusions
1.

The current functioning status of SWTL was not found satisfactory, as it did not even meet the minimum requirements
(standards) needed for a proper functioning of water-testing laboratory.

2.

No Standard Operating Procedures were found and virtually no quality control techniques were applied.

3.

Laboratory technician was only minimally trained.

4.

Equipment and human resources are inadequate for full a fledged laboratory.

5.

From an organizational perspective, with SWSCSA overseeing the functioning, management and day-to-day operations
of the laboratory, there is no need for further improvements as SWSCSA has a very robust and well-defined
organizational management system.

6.

There is only one laboratory technician at SWTL, and compounded by the fact that the technician is only available for a
few hours in the mornings and evenings, during the normal working hours (10 am to 5 pm), other non-technical
personnel of SWSCSA handle all matters concerning the laboratory. This puts some kind of uncertainty in the
operations of the laboratory during the normal working hours.

7.

Certain clauses in the constitution of SWTL need to be changed to reflect the new mission and goal of SWTL.

Recommendations
1.

Fully trained personnel should run the lab with standard operating procedures fully developed, practiced and
documented.

2.

Quality control techniques should be applied in order to deliver quality results; water quality report format should be
corrected.

3.

Among all the options provided under section 2, the unavoidable option (laboratory for SWSCSA only) has been
recommended for capacity enhancement at this stage, and when the basic necessity of operating the laboratory as it is
now have been fulfilled by SWTL, other options can be considered.

4.

Based on the initial performance of SWTL after upgrading to the basic necessities (unavoidable option), SWTL should
consider other options and upgrade their equipment (such as, AAS/GF or ICPMS) so that it can deliver quality results on
metal analysis including arsenic testing.

5.

To provide more benefits to the society and at the same time increase its market and publicity, SWTL should gradually
work towards providing diverse service, for example, air and soil analysis, food and drug analysis and water and
sanitation, hygiene education and environmental engineering, to mention a few.

6.

As SWSCSA working committee oversees the operational, financial and management of SWTL, the laboratory is in a
position to develop into a efficiently managed organization, however, it first needs to develop and expand its own
operational activities to mandate a different body (from members of SWSCSA users/consumers) to oversee the overall
management of the organization. Currently, the basic organizational arrangements need to be upgraded to meet the
planned activities and vision SWTL has set itself.

7.

There is a vast amount of revenue that can be generated if SWTL can provide quality services to its potential customers
(Water Users’ and Sanitation Committees) in the three adjoining districts of Rupandehi, Kapilvastu and Nawalparasi.
SWTL should tap into this market area first (market concentration), and gradually expand its market areas (market
diversification) to other potential districts of western, mid-western and far-western regions of Nepal.
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8.

In addition to the above, SWTL can further expand its market area by providing government recognized services to
mineral water bottling plants in the three districts (service/product diversification). There are about 33 such mineral
water bottling plants in Rupandehi, Kapilvastu and Nawalparasi who need to check the quality of their mineral water
through a government-accredited laboratory. If SWTL can tap into this market, it can increase its revenue generation.

9. The business plan developed under this study for SWTL can be used as a basis for developing the marketing plan and
strategies

that

SWTL

should

Rural Water Supply and Sanitation Project Western Nepal
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Feasibility Study on Organizational Capacity and Market Assessment of Shankarnagar Water Testing
Laboratory, Rupandehi
1.

INTRODUCTION

Importance of water quality for spending healthy life cannot be overemphasized. However, thus far, importance of safe
water has been largely ignored although some communities and community-based organizations have become aware of
need of safe water. Government of Nepal, in accordance with the Water Resources Act 2049, published “National Drinking
Water Quality Standard, 2062” (Table 1) and “National Drinking Water Quality Standard Implementation Guideline, 2062”.
According to the Standards institutions supplying water to inhabitants are required to supply water that meet the
prescribed water quality standards of Nepal Government. There is a general perception that compliance monitoring of
water quality standards has not been adequate.
Drinking contaminated water can cause various water borne diseases like cholera, typhoid, diarrhea, dysentery, polio and
meningitis. Similarly water contaminated with chemicals can cause cancer, birth defects, infertility, nervous system damage
and damage to various organs and tissues. In order for determining whether the water supplied meets the prescribed
drinking water quality standard it must be first tested and results should be compared with the standards. It should also be
borne in mind that not all the parameters mentioned in the standard bear direct relation with human health. Standards of
some parameters may have been prescribed on engineering, aesthetic or cosmetic bases.
Water can be tested in the field itself. For testing water in the field, usually field kits are used which are designed to give an
approximate results. The kits are, therefore, normally used in quick surveying and screening of water quality and in cases
where an access to a laboratory is not feasible. The results generated by a field kit cannot be directly compared with
drinking water quality standards. Testing water in a laboratory is a standard practice and the results thus obtained can be
directly compared with the standards. Of course sampling and testing methods prescribed by the standards have to be
followed.
Table 1: National Drinking Water Quality Standard 2005
Nos.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Parameter
Turbidity
pH
Color
Taste and Odor
TDS (Total dissolved solids)
Electrical conductivity (EC)
Iron
Manganese
Arsenic
Cadmium
Chromium
Cyanide
Fluoride
Lead
Ammonia
Chloride
Sulphate
Nitrate
Copper
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Units
NTU
TCU
mg/L
μs/cm
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Concentration limits
5(10)
6.5-8.5*
5(15)
Non-objectionable
1000
1500
0.3 (3)
0.2
0.05
0.003
0.05
0.07
0.5-1.5*
0.01
1.5
250
250
50
1
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Nos.
20
21
22
23
24
25
26
27

Parameter
Total hardness
Calcium
Zinc
Mercury
Aluminum
Residual chlorine
Escherichia coli (E. coli)
Total coliform

Units
mg/L as CaCO3
mg/L
mg/L
mg/L
mg/L
mg/L
MPN/100ml
MPN/100ml

Concentration limits
500
200
3
0.001
0.2
0.1-0.2*
0
0 in 95% samples

Shankarnagar Water Supply Consumers and Sanitation Association (SWSCSA), located at Shankarnagar 3, Jogikuti of
Rupandehi district, was founded in 2056 BS as a result of handing over the drinking water project by the then government
to the drinking water consumers (users) of the project. Till date, the association has held 14 annual general assemblies with
3 working committee established during the period. SWSCSA is legally registered at Rupandehi District under the Water
Resources Act as a service-oriented organization, and has a fully functional working board with advisors and financial
controllers. SWSCSA has a fully operational office equipped necessary human resources, computers (for billing purposes as
well), meeting & conference hall, etc., to services to the ever-expanding users/consumers. All necessary day-to-day
operations are processed according to set principles and guidelines, and the procedure follows a high level of transparency.
Shankarnagar Water Testing Laboratory (SWTL) also located at the same place as SWSCSA has been in operation since 2007
and has been registered under Water Resource Act as a non-profit making community based organization. SWTL is
governed and managed by an Executive Committee comprising of members of Shankarnagar Water Supply Users’
Committee and Sanitation Association (SWSCSA), VDC secretary and the Lab Technician as the Member Secretary of the
committee. The lab has also been providing its service to the adjoining districts and demand of its service has been
increasing, and as such wants to upscale it operations. SWTL has formally requested RWSSPWN to provide some technical
support in the form of equipment so that the laboratory can enhance its capacity.

1.1

BACKGROUND 5

The Shankarnagar Water Testing Laboratory (SWTL) located at Shankarnagar-3, Rupandehi was established and functioning
since last six years with the initiation of Shankarnagar Water Supply Consumers and Sanitation Association (SWSCSA) and
some equipment handed over from District Development Committee (DDC), Rupandehi. The initial support was provided to
DDC, Rupandehi by Rural Water Supply and Sanitation Sector Support Program (Lumbini project) in its final/completion
phase. Since 2066 this laboratory is formally registered under the Water Resource Act as a service oriented community
organization with its separate constitution and seal governed and managed by an Executive Committee comprising of all
members of Shankarnagar WUSC, VDC Secretary and the Lab Technician as the Member Secretary of the committee.
Since its establishment the Laboratory is involved in water quality testing of the drinking water schemes of Western Region
as a model organization. Thus this laboratory is not only providing testing facility to the water schemes of Rupandehi district
but also providing services to other adjoining districts of Western Region. It is providing the water quality testing facility for
testing chemical, bacteriological, and physical parameters at minimum charges. Though the organization is providing its
services so far, it is facing constraint to scale-up its activities and services to meet the increasing demand. For this, the
organization is willing to enhance its existing capacity. Moreover, to make the reliability of its testing results acceptable at
national as well as international levels the organization needs some additional testing equipment such as Atomic

5

As per final Inception Report and ToR given by RWSSP-WN to the consultants
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Absorption Spectrophotometer (AAS), digital water quality field-testing kits, etc., to obtain the ‘accreditation’ from Nepal
Standard Bureau. In this regard, Shankarnagar Laboratory requested some financial and technical support from Rural Water
Supply and Sanitation Project Western Nepal (RWSSP-WN) to enhance their organization capacity.
Considering the need of a functional and accredited water quality testing facilities (laboratory) in the Western Region (at
the moment there is the only one outside Kathmandu valley), which can provide services to the adjoining districts as well as
whole region. RWSSP-WN is willing to provide some support for the capacity enhancement of this organization. But before
this, RWSSP-WN is interested to conduct a feasibility study of the organization and it’s current as well as potential market
assessment so that its services as well as long-term sustainability could be ensured. This study has been commissioned to
meet the aforementioned requirement.

1.2

STUDY OBJECTIVES

As outlined in the final ToR, the overall objective of the study is to assess the organizational capacity and market availability
of the laboratory in terms of existing outreach/coverage as well as potential service area coverage/expansion for its longterm sustainability.

1.3

SCOPE OF THE STUDY 6

This study focused on the following key areas and aspects.

1.3.1 ORGANIZATIONAL ASSESSMENT


Assessed the existing organizational strengths and weaknesses of the laboratory in terms of its HR capacity, regular
management decision-making processes, etc.



Assessed the capacity of the organization to expand its HR positions (lab technicians and others) to meet the increased
service level in the future.



Assessed the administrative/operating expenses of the laboratory and annual turnover (volume of work/revenue).



Assessed the users’ satisfaction in terms of timely and quality services to the client.

1.3.2 MARKET ASSESSMENT


Assessed the existing as well as potential outreach/service areas of the laboratory and possibility of activity scale-up
based on service demand.



Assessed the existing as well as potential annual volume of work (water quality testing samples).



Assessed the feasibility of expanding the services or increasing the outreach of the laboratory (in terms of existing as
well as potential competitors).



Assessed the economic variability of expanding the service areas/outreach.



Assessed the existing fee structure of the laboratory and suggest the structure for future services (increase or
decrease).



Assessed the implications of expanding other laboratory services in the region (e.g. Amarapuri laboratory, Murgiya
laboratory, etc.).

6
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1.3.3 TECHNICAL ASSESSMENT


Which parameters are tested, what is the volume of works (e.g. samples per day), parameter-wise methods of tests
(with table), where do they purchase reagents?



Compliance with the National Drinking Water Quality Standard and Directives 2006 (which clauses are followed and
which are not followed, what are problems to follow)?



Prepared the inventory of testing facilities (names, age, efficiency/accuracy, space, functional status etc.)?



What parameters are not there to test but scope exists in the area (what are the additional water quality parameters
having more scope)?



Existing human resources as per the availability of testing facilities and scope of the tests.



What testing kits/machines and HR should be added to fulfill the demand and the cost implications (including
comparison with the inventory)?



What are the options to develop this laboratory as an accredited laboratory in the area?

1.4

APPROACH & METHODOLOGY

1.4.1 APPROACH
Study Management
With the understating of the scope of work (Section 1.3), the consultant team embarked upon the study with the following
management approaches.


Selected study methods and techniques that have been tested and proven to be optimum and successful in analysing
and assessing on-going and past projects.



Maintained close contact and effective co-ordination with DDC Rupandehi, RWSSP-WN and all concerned authorities.



Fully utilized available and applicable reports, guidelines, standards and other relevant information that are found to
be useful for execution and completion of the study in accordance with accepted professional standards and practices.



Clearly defined roles and responsibilities of each member of the consulting team.



Strictly adhered to the work schedule.



Worked with high quality to meet the study objectives.



Systematically monitored both process and performance.



Completed the proposed services within the stipulated time.



Provided sufficient flexibility in responding to desired changes and direction.

Stakeholders’ Consultation and Meetings
Clean water is a basic requirement to all, and as such, the relevant stakeholders included all individuals and institutions
working in the water sector. For this particular assignment, the major stakeholders were Shankarnagar Water Testing
Laboratory; it’s WUSC, VDC secretary, DDC, DWSSDO, communities, RWSSP-WN and other laboratories working in and
around Rupandehi district.
The study consultants conducted two consultation meetings among all the relevant stakeholders as mentioned above. Key
personal interview and focused group discussions were held with relevant stakeholders with focus on organizational
capacity, market and technical appraisal of Shankarnagar Water Testing Laboratory to enhance its operational capacities
and market expansion during the period of study. Communication with RWSSP-WN was done on a regular basis to brief on
the progresses made and receive comments/suggestions during the study.
Rural Water Supply and Sanitation Project Western Nepal
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In order to accomplish the study, focus group discussions and key personal consultations were given more priority. The
consultations were planned carefully and implemented systematically such that the obtained results gave a holistic view of
the organizational capacity and market assessment of Shankarnagar Water Testing Laboratory to enhance its operations
and services so as to make it sustainable in the long run. This included, but not limited to, the following:


Frequent and effective coordination and communication with Shankarnagar Water Testing Laboratory, DDC Rupandehi
and RWSSP-WN.



Effective coordination and interaction between the two consultant team members.



Good and reliable management of the field logistics, equipment and other support facilities.



Careful management of movements to and fro from the field sites.



Used standard formats, questionnaires and checklists to ensure to the point, objective and uniform data collection and
collation.

Innovative Approach
Application of innovative approaches saves both time and money. The planned questionnaires and checklists were ideal for
this study.
Lessons and experiences from other such water testing laboratories in the country, especially from Kathmandu, Nawalparasi (Amrapuri)
& Biratnagar (SEAM-N) will bolster the design and implementation of effective and efficient organizational structure; water testing fee
structures; market penetration, and overall management of the SWTL operations. Such lessons and experiences will be incorporated in the
study.

1.4.2 STUDY METHODOLOGY
Literature Review
Pertinent literatures on water testing laboratory technologies were thoroughly reviewed during the study period. Other
documents related to market assessment; capacity development, organizational management, etc., were also reviewed in
detail for developing a sustainable system for SWTL.
The following documents related to SWTL were thoroughly reviewed:



Terms of Reference (ToR) provided by RWSSP-WN.



The current water testing technology used at SWTL.



Past and current financial statements of SWTL.



Organizational management system prevailing at SWTL.



Current markets served by SWTL.



Current rates charged for services provided by SWTL.

Besides the literatures mentioned above, the consultants thoroughly reviewed the ongoing progresses made by SWTL.
Consultation with DDC, RWSSP-WN and SWTL
Continuous consultation with DDC Rupandehi, RWSSP-WN and SWTL (including the water users’ committee) were done
from the very beginning (after signing the contract) on issues regarding SWTL’s activities. The questionnaires and checklists
for the study were formulated and presented along with the Inception Report after signing the contract with RWSSP-WN at
their office in Pokhara before departing for Shankarnagar, Rupandehi to assess the activities of SWTL. At Shankarnagar
project site, meetings and discussions were held with SWSCSA members, office employees and laboratory employees.
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The consultants, after the field visits, prepared the feasibility report and presentations on it were made to RWSSP-WN,
Pokhara and SWTL, Shankarnagar where representatives from DDC/DTO and relevant stakeholders were present.
Preparation of Inception Report
An inception report was prepared after signing of the contract. This inception report outlined the work plan along with
tools (questionnaires and checklists) developed for conducting the study. The inception report along with questionnaire and
checklist was submitted to RWSSP-WN for their perusal. The suggestions and recommendation received on the inception
report was fully considered during the field study.
Grassroots Level Meeting and Assessments
The study team conducted focus group discussions (FGD) and key informant interviews (KII) with the management team of
SWTL, Shankarnagar Water Users’ Committee, local households, associations, customers of SWTL and others affiliated to
the laboratory. The information and data were collected through FGD and KII and were based on the formulated
questionnaires and checklists developed by the study team.
District Level Meeting
The district level consultation was mainly done with personnel of the District Development Committee (DDC), District
Technical Office (DTO) of Rupandehi district, including DWSSDO, DWASHCC. Here, KII was gathered and structured
according to the developed questionnaires and checklists to maintain uniformity. Similarly, feedback was sought from
WASH advisors of Rupandehi, Nawalparasi and Kapilvastu Districts. Since publicity and marketing would be important for
sustainability of the laboratory, feedback was sought from concerned DDC officials and local business community. In order
to have an idea on availability of scientific materials locally, couple of local scientific suppliers were visited.
National Level Meeting
The national level meeting represented consultations with relevant donors and development partners who have assisted in
developing SWTL, other similar water testing laboratories existing in Kathmandu and Biratnagar. Consultations were also
done with DoLIDAR, DWSS, Fund Board, etc.
In Kathmandu, expert opinion was taken from chemists and scientists both from governmental and private sector
institutions. Potential scientific suppliers were visited and information (type of equipment, cost, and repair and
maintenance) was gathered on the supply of advanced equipment. The study team also had meetings with officials from
Nepal Bureau of Standards and Metrology (NBSM) because one of the major objectives of the assignment was to evaluate
the potential of SWTL being accredited by NEPLAS criteria of NBSM.
Data Collection Techniques
The relevant data and information of SWTL were collected, where possible, according to the questionnaires and checklists.
The table below represents a general picture of the data to be collected and analyzed.
Table 2: Data Collection Techniques - Tools Utilized
Nos.

Descriptions

Tools to be Utilized

Organizational Assessments
1

Assess the existing organizational strengths and weaknesses of the
laboratory in terms of its HR capacity, regular management decisionmaking processes, etc.

SWOT analysis, meeting minutes,
human
resource
structure
(organogram),

2

Assess the capacity of the organization to expand its HR positions (lab
technicians and others) to meet the increased service level in the future.

Human Resource assessment of
existing staffs and potential staffing
requirement.

3

Assess the administrative/operating expenses of the laboratory and annual

Past and current Financial statements
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Nos.
4

Descriptions

Tools to be Utilized

turnover (volume of work/revenue).

of SWTL.

Assess the users’ satisfaction in terms of timely and quality services to the
client

SWTL customers’ interview, etc.

Market Assessments
1

Assess the existing as well as potential outreach/service areas of the
laboratory and possibility of activity scale-up based on service demand.

2

Assess the existing as well as potential annual volume of work (water
quality testing samples).

3

Feasibility assessment of the expansion of services or increasing the
outreach of the laboratory (in terms of existing as well as potential
competitors).

4

Assess the economic variability of expanding the service areas/outreach.

5

Assess the existing fee structure of the laboratory and suggest the structure
for future services (increase or decrease).

6

Assess the implications of expanding other laboratory services in the region
(e.g. Amarapuri laboratory, Murgiya laboratory, etc.).

Current service areas; Details in
Annex - 1

Details in Annex – 1

Technical Assessments
1

Which parameters are tested, what is the volume of works (e.g. samples
per day), parameter-wise methods of tests (with table), where do they
purchase reagents?

2

Compliance with the National Drinking Water Quality Standard and
Directives 2006 (which clauses are followed and which are not followed,
what are problems to follow)?

3

Prepare the inventory of testing facilities (names, age, efficiency/accuracy,
space, functional status etc.)?

4

What parameters are not there to test but scope exists in the area (what
are the additional water quality parameters having more scope)?

5

Existing human resources as per the availability of testing facilities and
scope of the tests.

6

What testing kits/machines and HR should be added to fulfill the demand
and the cost implications (including comparison with the inventory)?

7

What are the options to develop this laboratory as an accredited laboratory
in the area?

Details in Annex – 1

Data Analysis and Presentation
The collected data was assessed and analyzed and presented in simple and easily understandable formats.
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Stakeholders’ Commitment
Management commitment would be rather important for growth and development of any organization. During
Shankarnagar visit SWSCSA and DDC, Rupandehi, commitment for supporting the SWTL was assessed. Similarly, possible
support of WASH advisors and RWSSPWN was evaluated.
Resource Evaluation
Provision of infrastructure, equipment, glassware, reagents and human resource are crucial in establishment of a laboratory.
An inventory of aforesaid things were prepared in order to find out to what extent the existing laboratory has resources to
become a full-fledged laboratory. Actual sample collection and analysis of a water sample was also observed. After
observation of the resources a list of required materials and human resource was prepared. Also the operational aspect of
the potential laboratory was analyzed.
National Drinking Water Quality Standard 2005 and NEPLAS Accreditation
One of the requirements, mentioned in the TOR, of the envisaged laboratory is that it should be capable of analyzing water
quality parameters by the methods prescribed in the NDWQS 2005. The standard booklet was collected and thoroughly
studied with a focus on parameters and analytical methods. Requirement demanded by the standard was very much taken
into consideration while prescribing capacity enhancement of the lab. Similarly ISO 17025 was reviewed and important
provisions needed for accreditation were identified. Process of NEPLAS accreditation was learned and analyzed to suit the
operation of the potential lab.
Reports, Deliverables and Recommendations
All the information collected during the study period were analyzed and synthesized. Available resources were compared
with total required resources and balance resource required was listed. Different levels and scope of capacity enhancement
was recommended. The options thus provided are to be jointly considered by DDC, RWSSPWN and SWTL for
implementation.
As stipulated in contract, the table below lists the reporting and presentation requirements to be complied by the
consultants for the accomplishment of this study.
Table 3: Reports and Deliverables
Nos.

Reports/Presentations

Copies

Remarks

1

Inception Report

1

Detailed checklist, questionnaire and work schedule for the study.

2

Draft Report

1

To be reviewed by DDC, Rupandehi, RWSSP-WN and SWTL.

3

Presentations

1

Presentations on draft report

4

Final Report

1

Submitting Final report incorporating suggestions and comments
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2.

TECHNICAL ASSESSMENT

All the pertinent information was gathered after consultation, observation and evaluation in order to analyze the current
situation of SWTL. An inventory was prepared, issues in terms of resource adequacy and operation were identified and
recommendations were made for immediate improvement. Situation analysis has been explained in the following headings.

2.1

INFRASTRUCTURE AND SPACE

Shankarnagar Water Testing Laboratory is basically operating with minimum facilities even for testing with the water
testing field kits. However, there is a 24-hour supply of water and electricity, which is really encouraging. A phone line is
also available. The laboratory occupies an area of about 600 sq. ft. There is one big room (27’6” x 10’ x 9’9”), a smaller room
(12’3” x 18’6” x 9’9”) a northern balcony (6’8” x 13’7” x 9’9”), a southern balcony and a bathroom.

2.2

EQUIPMENT, GLASSWARE AND REAGENTS

Minimal equipment, glassware, reagents and others are currently available in the lab. These have been listed in table 4
below. All equipment was found functional except the Wagtech unit that was only partially functional.
Table 4: Equipment, Glassware and Reagents Available at SWTL
Nos.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Item
Refrigerator (Expressocool)
Wagtech filtration unit, incubator, charger
Centrifuge Biotronics
Balance SF-400 750x0.1g
pH meter Wagtech
Turbidity tube
Chlorine comparator
ENPHO water test kit
Microscope Biotronics
Slide box
pH meter Hanna
TDS meter Hanna
Arsenic kit
Absorbent pads
Test tube stand
Test tubes 5ml
Test tube tong
Plastic beaker 250ml
Plastic beaker 100ml
Glass beaker 500ml
Conical flask 250ml
Glass beaker 200ml
Squeeze bottle
Incubator Biotronics
Oven
Burette stand
Measuring cylinder 250ml
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Quantity
1
1
1
1
1
1
1
1
1
1
1
1
1
2 packs
2
100
1
1
1
1
2
2
1
1
1
2
2
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Nos.
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

2.3

Item
Plastic funnel
Tripod stand
Bottle brush
Methanol 500ml
Ferric citrate 500ml
pH buffer 7
Metal rack
Metal cupboard
Sink
Chairs
Office desk
Coffee table
Phosphate reagent 1
Phosphate reagent 2
Ammonia reagent 1
Ammonia reagent 2
Hardness reagent 1
Hardness reagent 2
Hardness reagent 3
Nitrate reagent 1
Nitrate reagent 2
Iron reagent 1
Iron reagent 2
Iron reagent 3
Chloride reagent 1
Chloride reagent 2
Gram’s iodine solution
Chlorine test kit
Chlorine test reagent
FRC reagent
pH reagent
pH indicator
Calcium hardness indicator tablet
Tablet 1 As-018-AK
Standard solution As-02-AK 5000ppb
Reagent 1 As-(20-k)
Piyush
Distilled water
Buffer solution pH 7

Quantity
1
1
2
1
1
1
1
1
1
3
1
1
6 bottles
7
3
3
5
2
3
4
4
4
2
4
3
2
3
3
1
1
2
2
1
1
1
1
3
2
1

PARAMETERS TESTED

The test report of SWTL includes 19 different parameters in total. SWTL carries out water analysis for physical, chemical and
microbiological parameters (table 5).
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Table 5: Parameters Currently Being Tested at SWTL
Nos.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

2.4

Parameters
Color
pH
Odor
Temperature
Turbidity
Sulphate
Chloride
Total dissolved solids
Calcium
Parasites
Fluoride
Phosphate
Free residual chlorine
Arsenic
Ammonia
Nitrate
Total coliform
E. coli
Parasites

HUMAN RESOURCES

Lab Technician Mr. Bhim Pandey (MSc Mathematics, BSc Physics and Chemistry) is a part time employee. He works in
mornings and evenings only. He is responsible for overall management and technical aspects of the laboratory. Few other
employees who work full time for SWSCSA assist him. Ms. Shanta K.C., office assistant of SWSCSA, is responsible for billing
and accounting of laboratory transaction. Ms. Chandrakala Pandey assists in sample receiving, report delivery and
housekeeping.

2.5

RECORDS AND MANUALS

Request documents sent for water testing by the customers have been compiled in a paper file. The file also has price list of
Environment and Public Health Organization (ENPHO), and CEMAT labs, Kathmandu. Laboratory results have been recorded
in two registers. One register has been exclusively used for recording SWSCSA water quality results. The other register has
results of the samples brought by the customers. Following manuals have been found in the laboratory.
1.

Oxfam-Delagua portable water testing kit, User’s manual 2000

2.

Wagtech POTATEST instruction manual

3.

“Khanepani suracha yojana”, Department of Water Supply and Sewerage, 2067

4.

Nepal Standard Mineral Water 2045, Nepal Bureau of Standard and Metrology, Ministry of Industry

5.

“Khadya Tatha Dana Bastuharuma Nirdharit Nunatam Anibarya Gunastar Ra Parichyan Dastur, 2063, Department of
Food Technology and Quality Control

6.

ENPHO arsenic field test kit manual

7.

ENPHO water test kit manual
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2.6

CURRENT ISSUES OF SWTL SETUP AND FUNCTIONING

Using ENPHO field kits tests physico-chemical parameters and microbiological parameters are analyzed by Wagtech field kit.
The study team prepared an inventory of the existing materials of the laboratory. The reagents were stored in the
refrigerator. However, Lab Technician is not aware that most of the reagents should be stored in the shelf at room
temperature. He does not seem to be aware of need of aseptic techniques in microbiological analysis. Although this
laboratory is in operation for the last six years virtually no quality control techniques have been used. There is no standard
operating procedure (SOP) on microbiological analysis. Lab Technician does not know how to use centrifuge properly. Using
centrifuge incorrectly can inflict injury to the user and others around. There is no distillation plant for producing distilled
water. Distilled water is usually constantly needed for the different lab activities. Lab Technician does not use glove and
mask during arsenic analysis. The Wagtech bacteriological filtration unit was used dirty. The lab is not as organized and
nothing present in the lab at present would significantly help in upgrading of the laboratory to acquire NEPLAS or ISO 17025
accreditation.
Normally field water testing kits are used for surveying or screening water quality. From standard procedure viewpoint,
analysis should be carried out in the laboratory set up which meets the criteria required by the standard methods used to
analyze a water sample. Therefore, the data generated by the field kit would not be as valid. Still, by using reference
materials during analysis by field kits one can fairly evaluate the performance of the kits i.e., know the quality of the results
generated by the kits. However, at SWTL, Quality Assurance and Quality Control (QA/QC) is virtually non-existent. No
quality control document was found. Use of reference material is a must for any kind of laboratory analysis and the lab has
not used reference material although standard solution of arsenic was found during inventory preparation.

2.7

MEASURES FOR IMMEDIATE IMPROVEMENTS

Following are some of the measures that SWTL can immediately, even as we speak, apply and give life to it’s functioning.

2.7.1 CORRECTION IN WATER QUALITY REPORT
Several mistakes have been detected in the format of water quality report and some of them are serious. The title of the
water quality report is “Shankarnagar Water Experiment Laboratory”. It can be “Testing” instead of “Experiment”. It should
be “Boring” instead of “Boaring” in types of Water source. It could be more appropriate to write NDWQS 2005 in place of
“Maximum Concentration Limit”. The standard unit of odor should be “Non-objectionable”. The chemical formula “NH3+”
mentioned adjacent to the parameter “Nitrate” is not correct and should be deleted or written as NO3. Full form of TDS
(total dissolved solids) should be mentioned somewhere else in the report if there is not enough space in the currently
occupied space. NDWQS 2005 parameter for chlorine is residual chlorine and not FRC and its standard value is 0.1-0.2*
(these values show lower and upper limits). The NDWQS 2005 standard for TDS is 1000 and not >1000 mg/L. It should be
“Microbiological” rather than “MicroBiological” and E. coli instead of “E. Coli”. The units for microbiological parameters are
missing and the unit should be CFU/100ml. The symbols of parenthesis and asterisk, which have been mentioned in the
NDWQS, are missing and they should be included and their meaning should also be mentioned in the report. The conclusion
is that a new water quality report format should be prepared. Names of the Chairman and Lab Technician should be deleted.
The names can be hand written during water quality report preparation. It is suggested that the analyst, the reviewer and
the person authorizing the result should sign the laboratory report.
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2.7.2 USING REFERENCE IN ANALYSIS, INCUBATOR TEMPERATURE
Reference materials should be used to check the accuracy of the results produced by the water testing field kits. The
internal reference materials can be prepared in the laboratory itself by buying an analytical balance (capacity 0.0001g),
oven, reagents, some glassware and distilled water. Similarly, temperature of the microbiological incubator should be
checked also with a standard thermometer. If the incubator temperature is not well maintained then it can give less than
correct results.

2.7.3 USE OF COMPUTER
Information should be fed into database electronically by using a computer. Computer can be used to register samples and
prepare report. Database management would be much more effective by using computer than would be done manually.
Use of computer in inventory preparation will be inevitable as the size of the laboratory grows. A laboratory cannot flourish
without the use of electronic media like Internet and email.

2.7.4 SAMPLING AND ANALYSIS
Standard Operating Procedures (SOPs) should be prepared for each parameter tested. Any new lab personnel will then be
able to follow sampling and analysis after minimal training. The SOPs should also include quality control techniques.

2.7.5 ENGLISH, PROPOSAL AND REPORT
Learning and using of English language has been an inevitable part of many professions and environmental monitoring is
one of them. The employees of the lab should start writing proposals and reports, and have the capacity to market its
services to generate enough revenue to sustain itself through business operations.

2.7.6 HUMAN RESOURCE AND TRAINING
There should be at least one full time person who has sufficient technical knowledge and experience in water testing. He
should also be able to interpret water quality results and give general recommendation of control measures to customers.
The lab personnel should be trained in using computer (Word, Excel, PowerPoint, Email and Internet). They should wear lab
coat when they are involved in testing in the lab. The technical employee of the lab should also be trained in quality
assurance and quality control. The lab personnel should be trained in using correct English and proposal and report writing.

2.8

CONCLUSION FOR TECHNICAL ASSESSMENT

There is an urgent need of the following items to give some validity to the results currently being generated by the
laboratory. Training of human resource is also urgent. A complete and standard system of sample collection and laboratory
analysis has to be developed, documented (SOP) and implemented. Following is a list of items and the possible cost
incurred in proper functioning of the SWTL.









Analytical balance 0.0001g
Glassware and reagents
Training (2 weeks)
Field kits
Autoclave
Filter paper and media
Computer
Miscellaneous
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3. ORGANIZATIONAL ASSESSMENT
3.1

GOVERNANCE: LEGAL IDENTITY, DOCUMENTATION, PROMOTERS, BOARD

Shankarnagar Water Supply Consumers and Sanitation Association (SWSCSA) is a legally registered association providing
clean water to its users/consumers. Fifteen democratically elected members govern the board, which has a seven member
advisory committee and a three-member financial control committee. Elections are held every 4 years, wherein the 8 areas
(user/consumer area) under SWSCSA jurisdiction hold their own elections at the ward level first to elect their
representative, who then compete with representatives of the other wards to get elected to the board of SWSCSA. The
working committee of the board oversees the day-to-day operation of SWSCSA.
Similarly, Shankarnagar Water Testing Laboratory (SWTL) is a separate entity of SWSCSA. It is legally registered under the
Water Resource Act, and also has Value Added Tax (VAT) certification to bill its customers under the government’s VAT
billing criteria. SWTL does not have a separate board, working committee, etc., but the working committee of SWSCSA
oversees all operations of SWTL. Thus it is imperative to assess SWSCSA to understand its functioning and decision-making
processes to understand the functioning and management of SWTL.

Figure 1: Governing Arrangement of SWSCSA and SWTL
The governing body of SWSCSA, which also monitors the operations and management of SWTL, is fully functional and is in a
position to attract additional funding from its users/consumers if required. It had plans, on 60:40 understanding, to acquire
government funding to expand its service areas but due to budgetary issues of the government, the plan fell through. The
board and its working committee of SWSCSA provide leadership to both SWSCSA and SWTL, and its mission and vision
statement are clearly articulated. Legal status of both SWSCSA and SWTL are compliant with government official
registration requirements and differentiation and oversight of management roles are followed. There is no need of
immediate improvement for the above.
Similarly, general membership of users/consumers are adequately represented in all leadership, governance and
management structures with gender balance and representations at all levels have been fully achieved. Democratic
elections are held at both the ward (area) level to elect representative from their respective areas as well as at the central
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level to elect fully encompassing representatives to the board of SCWSCSA and SWTL. Constitutions and by-laws are
reviewed regularly and updated. All these have been excellently implemented and capacity fully achieved.
The constitution of SWTL lays down the operating guidelines for the water-testing laboratory; however, one clause in the
constitution states that SWTL will be a “service oriented” entity. This needs to be reviewed in line with the operational
activities of SWTL for it to provide services/businesses to sustain itself in the long run. SWSCSA can be operated as a
“service oriented” organization whereas SWTL will have to be run on a more business like manner; a balance between the
two needs to be established.

3.2

OPERATIONS & MANAGEMENT SYSTEMS



SWSCSA has an effective operating procedure and its internal policies related to human resources, financial
management, day-to-day operations, etc., are in place and functioning properly; there is no need for immediate
improvement. However SWSCSA/SWTL’s use of information tools and systems from the database it has created needs
to be improved. Developing effective business plans and/or marketing plans also needs to be improved, and any
support in the form of capacity building of human resources for developing such plans aligned with the vision and
mission of both the organizations would greatly help, especially for SWTL that needs to generate sales revenue for its
long term sustainability.



The facilities and equipment management control of SWSCSA is in place and does not need improvement. However, it
is not the case with SWTL; laboratory equipment, water-testing records, etc., of SWTL needs to be greatly improved if it
is to obtain government accreditation to provide quality services to existing and potential customers (expand market
areas) and become a regional water-testing laboratory.



There is complete transparency in the decision making process, and this transparency is regularly used in all decisions
regarding the management and day-to-day operations of both SWSCSA and SWTL.

3.3

HUMAN RESOURCES DEVELOPMENT

The human resource development and management at SWSCSA and SWTL depicts the following scenario.


Some progress has been made to develop and set up a system for resolving staff conflicts and disputes but it needs to
be improved further.



There is a transparent merit-based recruitment procedure but this can be improved further. Similarly, there is a system
in place to motivate staffs however this also needs to be improved further. System for compensation and staff benefits
not fully developed but followed as per the Nepali standard of providing allowances as per existing policies.



Staff training plans also not fully developed but some progress has been made; training to staffs provided on an “as
required” basis and dependent on whether or not external and internal budget is available.



Staffs know why they do what they do, and every staff member has a clear work plan for meeting the strategy of the
organization.



Staffs have appropriate skills to achieve the mission of the organization but their skills need to be upgraded through
appropriate trainings and other capacity building measures.



There are enough staffs in SWSCSA to handle the day-to-day operations and achieve its goals and mission; however,
this is not the case with SWTL. There is only one technical staff at SWTL who devotes only a few hours in the mornings
and evenings in the operation of the laboratory. During his absence (during normal working hours: 10 am to 5 pm),
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non-technical staffs employed at SWSCSA have to deal with matters concerning the water-testing laboratory. This puts
some kind of uncertainty in the operations of the laboratory during the normal working hours.

3.4

FINANCIAL MANAGEMENT; FUNDS MANAGEMENT

Financial Management
SWSCSA oversees the financial management of both itself and SWTL, and as such a central financial management system is
in place wherein the following situation was found.


Books of accounts of both SWSCSA and SWTL are current and audited; whereas the books of accounts of SWSCSA is
computerized and updated daily, same is not the case with SWTL. Though being current, the books of accounts of SWTL
are manually maintained in a haphazard manner. All past 5 years accounts is maintained in one ledger giving difficulty
in segregating each year’s financial position although all details are maintained. There is a need to improve the
bookkeeping system at SWTL.



SWSCSA has updated accounting policies, procedures and manuals but the same is non-existent at SWTL. The
accounting and administrative function of SWTL is overseen by SWSCSA, and as a result, the accounting policies,
procedures and manuals of SWSCSA govern the financial management of SWTL. If SWSCSA oversees the accounting
and administrative function of SWTL, then there is no need for further improvement immediately; however, in the long
run, when SWTL starts to operate at its full capacity, then a proper business oriented accounting policies, procedures
and manuals need to be developed.



Transparent budgeting process, internal controls, and internal & external audits/financial reviews are undertaken
regularly. Not all members are involved in budget preparation and approval, but this is not necessary as the annual
budget is prepared and presented to all members during the annual general meeting. Financial records of both SWSCSA
and SWTL are available to all members and even to outside concerned stakeholders. It is published as a booklet.



There is a need to improve the financial base of both SWSCSA and SWTL; it needs to be diversified and made
sustainable. SWSCSA generates most of its revenue from the fees collected from users/consumers of its water supply,
but apart from this, there are no other financial resource bases. Although, the amount so collected from
users/consumers has resulted in a large reserve for the organization, it does not have other sources of financial
resources. Similar is the situation with SWTL.

Funds Management
SWSCSA has a bank balance of NPR. 24,811,948.54 (around NPR. 24.8 million) and has distributed 3,256 water taps with
92.7 kilometers of pipeline laid at the end of FY 2068/69. During the study period, the number of metered water taps
distributed to users/consumers had reached around 3,400. The funds management of SWSCSA for FY 2068/69 is shown in
the table below depicting the overall sources and uses of funds by SWSCSA.
Table 6: Funds Management of SWSCSA
Sources of Funds

Amount

Capital Fund:
- Handed over capital fund

Uses of Funds
Fixed Assets:

7,660,922.83

- Handed over assets

- Last year’s added capital fund

33,747,516.96

- Added assets

- Current year’s added capital fund

10,337,390.92

Investments & Advances

Rural Water Supply and Sanitation Project Western Nepal

Amount

7,660,922.83
18,925,020.31
30,000.00

18

The Feasibility Study on Organizational Capacity and Market Assessment of Shankarnagar Water Testing Laboratory, Rupandehi

Sources of Funds

Amount

Current Liabilities

10,000.00

Uses of Funds

Amount

Current Assets:
- Bank Balance

Total

24,811,948.54

- Employee’s Provident Fund

327,939.03

Total

51,755,830.71

51,755,830.71

When asked what they plan to do with the reserves available with them, SWSCSA said that they have maintained this
reserve to construct another over head water tank, as the current one is old; increasing user/consumer base, the capacity
of the current tank is insufficient so they need to be build another one, and also to have some reserve fund so that when a
situation arises wherein a matching fund in a joint collaboration (with the government and others) is required, they will be
in a position to meet the requirement.
In the case of SWTL, the financial situation for FY 2068/69 is tabulated below.
Table 7: Funds Management of SWTL
Income

Amount

Last year’s receivables
Last year’s cash balance

456,896.94

Expenditure

Amount

Salary

36,000.00

53,450.00

Lab equipment & chemicals

Water-testing revenue

34,074.00

Bank Balance

7

Interest income

31,238.40

Liabilities

Total

575,659.34

32,065.00
471,348.40
36,245.94

Total

575,659.34

As can be seen from the above table, SWTL is barely raising enough revenue to meet its operational expenses, and has
utilized some amount from the grant given by Rupandehi DDC in FY 2066/67 towards meeting operational expenditures.
SWTL also has a reserve bank balance of NPR. 471,348. This amount can be utilized to meet the basic requirement of the
laboratory (computers, equipment & tools, etc.) that are not expensive, and in purchasing such inexpensive basic
requirements with their own funds, SWTL assures commitment towards the development of the laboratory.

3.5

BUSINESS SERVICE DELIVERY

With regards to business service delivery of SWTL, there is a need to improve the capacity of handling water testing and
produce desired results. Although some form of water testing is carried out, it needs to be greatly improved and the
laboratory needs to be fully capacitated both in terms of lab equipment & tools but also technically qualified human
resources.
Regarding other issues falling under this heading and as discussed with SWSCSA and SWTL members and employees, SWTL
needs to fully develop the features outlined in Table 8 below, as these are nonexistent, if it is to become a regional watertesting laboratory. The table shows the areas where SWTL needs to develop their capacity in the business service delivery.

7

Rs. 500,000 was received as grant from Rupandehi DDC in FY 2066/67
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Table 8: Business Service Delivery of SWTL
Nos.

Description

Status

Remarks

1

Use of assessment tools for evaluating customers’ satisfaction
with services provided to them.

Nonexistent

Need to be developed

2

Capacity to set baselines, targets and monitor improvements.

Nonexistent

Need to be developed

3

Capacity to identify appropriate business services.

Nonexistent

Need to be developed

4

Demonstrated capacity to sustain market-driven business services

Nonexistent

Need to be developed

3.6

EXTERNAL RELATIONS

Since SWSCSA represents SWTL in all external affairs of the organization, it is pertinent to assess SWSCSA to see how well
capacitated it is to external relations. There is a formal working relationship with government agencies (DDC, DWSSDO,
etc.) as SWSCSA was handed over to the users/consumers of Shankarnagar VDC by the government, and the relation
between them is of mutual understanding. SWSCSA members regularly visit Rupandehi DDC, DTO, and other related
government offices to share development issues.
There are no written agreement with private sector organizations and NGOs, and no formal partnerships with both local
and national NGOs is in place. There is no business partnership with other private sector organizations, and no strategic
working partnerships in place to develop in to a socially responsible organization. However, SWSCSA by supplying clean
water to its users/consumers at a nominal rate so as to bring about equanimity among both poor and rich consumers has to
some extent developed itself into service oriented organization. The same cannot be said of SWTL, which is still in its
infancy and needs to be nurtured into a business organization wherein revenue (thus profit) is generated from the watertesting services provided. Creating awareness and advocating about the importance of clean and healthy water can be its
social responsibilities.

3.7

OBSERVED ORGANIZATIONAL CAPACITY ASSESSMENT

The table below shows some of the observed organizational capacity assessment of SWSCSA and SWTL.
Table 9: Observed Organizational Capacity Assessment of SWSCSA and SWTL
Leadership Capacities
Mission

Clear mission that reflects its values and purposes; universally held within organization and
frequently referenced.

Vision

Clear, specific and compelling vision, universally held within organization and consistently
used to direct actions and set priorities.

Board Governance

Board and management work well together with clear roles; board fully understands and
fulfills fiduciary duties; actively defines performance targets and holds manager fully
accountable; board empowered and prepared to hire or fire manager if necessary; board
periodically evaluated.

Manager Leadership
Effectiveness

Actively and easily builds trust with others; encourages to succeed; gives others freedom to
try out new ideas and grow; shows constant commitments to organization and its vision;
inspires others around vision.

Adaptive Capacities
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Strategic Planning

Strategic plans exist and sometimes direct management decisions.

Evaluation or
Performance
Management

Solid data on organization’s activities and outputs are regularly collected, and some
outcomes are measured.

New Program
Development

Occasional assessment of gaps in ability of existing programs to meet recipient needs;
demonstrated ability to modify and fine-tune existing programs and create new programs.

Assessment of External
Environment &
Community Needs

Clear, established systems regularly used to assess community needs and external
opportunities and threats; information systematically collected and used to support and
improves planning efforts.

Partnerships & Alliances

Some key relationships with a few types of relevant entities (for-profit, non profit, public
sector) have been built and leveraged; action around common goals is generally short term.

Management Capacities
Staff

Drawn from diverse experiences with a broad range of skills; most are highly capable and
committed to mission and strategy; eager to learn and develop, and assume increased
responsibility.

Funding Model

Strong dependence on a few funders, largely of same type (e.g., government foundations,
corporations, donors, or individuals).

Financial Operations
Management

Financial activities consistently documented and reported; appropriate checks and balance
exists; activities tracked to budget.

Recruiting, Development
& Retention of Staff

Limited use of a staff development system; frequent coaching and feedback; performance
regularly evaluated; ongoing effort to identify promising new staff and managers.

Operational Capacities
Staffing Levels

Critical positions within and peripheral to organization are adequately and appropriately
staffed; attendance problems are rare; turnover is limited.

Fundraising

Main fundraising needs covered by some combination of internal skills and expertise, and
access to external fundraising assistance (if/when needed).

Computers, Applications,
Network & Email

Solid hardware and software infrastructures that contribute to increased efficiency; regular
use of IT infrastructures by staff, though some accessibility challenges for frontline staff may
exist; periodic training provided to all staff members.

Building & Office Space

Physical space well suited for current and anticipated future needs; well designed to
enhance effectiveness and efficiency; décor clearly reflects and affirms cultural traditions of
customers and communities served.
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4.

MARKET ASSESSMENT

Under the market assessment section of the report, attempt has been made to assess the current market situation of SWTL
only. No assessment and analysis of the market of SWSCSA is done as its own users/consumers form the main market for
SWSCSA, and expanding their user/consumer base is the major market area for SWSCSA.

4.1

MARKETING PLANS AND STRATEGIES
th

Marketing plans and strategies are nonexistent at SWTL. It is in its 4 year of operation and with only a lab technician
handling all operational aspect of the lab, it is but natural that SWTL does not have any marketing plans and strategies.
More focus is paid on water-testing activities rather than promoting the laboratory. Those who know about the laboratory
bring their water samples for testing and this forms the basis for revenue generation, which is very small. No proactive
effort is made by the laboratory to go out of the way to promote its services even to neighboring districts. Word of mouth
plays a significant role in getting customers to bring their water samples for testing purposes. DWSSDO on its part puts in a
word or two about SWTL during their workshops, seminars and conferences but apart from this, there is hardly any
promotional activities undertaken by the laboratory. This has resulted in a very low income for the laboratory.

4.2

MARKET COVERAGE

The current market coverage of SWTL is limited mainly to the 3 adjoining districts – Rupandehi, Kapilvastu and Nawalparasi.
Eastern parts of Nawalparasi, where Amarapuri Drinking Water Supply and Sanitation Association (ADWSSA) is located, take
all their water testing requirements to ADWSSA, which has its own water-testing laboratory. There are isolated cases of
water samples being brought from Arghakhanchi, Makwanpur, Kathmandu and Sarlahi. Since its inception, SWTL has
carried out about 440 water-testing procedures. The table below shows areas from where water samples were brought to
SWTL for testing purpose during the past one year.
Table 10: Market Coverage of SWTL (Past One Year only)
Market Coverage
Arghakhanchi

1

Kapilvastu

15

Kathmandu

3

Makwanpur

1

Nawalparasi

13

Rupandehi

109

Sarlahi

1
Total

4.3

Total

143

TYPES OF CUSTOMERS

The type of customers served by SWTL in the past one year is summarized in the table below.
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Table 11: Types of Customers of SWTL
Types

Arghakhanchi

Kapilvastu

Kathmandu

Associations

2

Businesses

1

1

2

2

Individuals

1

Makwanpur

Nawalparasi

Rupandehi

6
1

Total

%

18

26

18%

1

22

26

18%

4

50

59

41%

2

2

1%

15

10%

15

10%

143

100%

NGOs
Organizations

3

1

10

Schools

7

1

7

13

109

Total

1

15

3

1

Sarlahi

1

1

SWTL being located in Rupandehi gets most of its customers from this district. Individual customers (41%) make up the
largest type of customer base for SWTL. While associations & businesses make up 18% each, organizations and schools are
at 10% each.

4.4

SERVICE RATES

The service rates currently being charged by SWTL for testing different parameters in water samples brought to its
laboratory are tabulated below. These rates were calculated and fixed 4 years ago and have not been revised till now. It is
in the lower side as compared to the prevailing rates elsewhere such as Kathmandu, Amarapuri, etc. When asked why the
rates have not been revised and/or fixed at a lower range, the chairperson of SWSCSA said that we wanted to attract more
clients/customers to our laboratory so we fixed it at a lower level as compared to other water testing laboratories. However
this strategy does not seem to be working, as there is no increase in the number of clients/customers utilizing SWTL’s
services because of lower rates. The current rates charged by SWTL for testing different parameters in water sample are
listed below.
Table 12: Service Rates of SWTL
Nos.

Parameters

Rate (Rs.)

Nos.

Parameters

Rate (Rs.)

1

Color

50

10

Ammonia

150

2

Odor

50

11

Chloride

150

3

PH

50

12

Nitrate

150

4

Temperature

50

13

Arsenic

100

5

Turbidity

50

14

Sulphate

100

6

Iron

150

15

TDS

100

7

Fluoride

100

16

Coliform

200

8

Phosphors

50

17

Bacteria

150

9

Hardness

150
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4.5

COORDINATION AND COOPERATION

Although coordination and cooperation between SWSCSA and SWTL is mutual as they are governed by the same working
committee and are part of the same organization, lack of external coordination and cooperation in SWTL has hindered its
growth. SWTL has very limited coordination with other similar organizations in terms of marketing arrangements, and even
if it does, it’s mainly when samples are brought in for water-testing purposes.
Similarly, lack of cooperation between SWTL and other external organizations to fix marketing arrangements (similar rates
for testing same type of parameters; mutually beneficial referrals; sharing of developments in the water-testing field, etc.)
are missing. This has led SWTL to move ahead in a single one directional manner that is compromising the benefits arising
from coordination and cooperation with other similar organizations.

4.6

ACHIEVEMENTS

Since its establishment, SWTL has made very slow progress in the marketing and promotion of its services. No promotional
activities have been done, and as a result only around 440 customers have utilized its services during the past 4 years. This
slow growth warrants a drastic marketing and promotional drive if SWTL is to be developed into a regional water-testing
laboratory.
As far as the financial standings of SWTL are concerned, it is in a very precarious position, where even the salary of the
single laboratory technician managing SWTL is difficult to raise through sales, let alone the expenses required to meet the
operating costs of the laboratory. The table below shows the financial position of SWTL.
Table 13: Achievement - Financial Position of SWTL
Descriptions

Expenditures
FY 2066/67

FY 2068/69

DDC Grant

-

Revenue from water testing
Income from interests

FY 2066/67

FY 2068/69

-

500,000.00

-

-

-

73,290.00

34,074.00

-

-

8,373.52

31,238.40

Salary

36,000.00

36,000.00

Operational costs

57,609.00

32,065.00

93,609.00

68,065.00

Total

8

Income
8

-

81,663.52

-

65,312.40

The figures for FY 2067/68 are combined in FY 2068/69 as per the audited statements of SWTL.
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5.

SWOT ANALYSIS (ORGANIZATIONAL & MARKET ASSESSMENT)

The figure below presents the SWOT analysis (organizational and market assessment) done for SWSCSA and SWTL.

Figure 2: SWOT Analysis of SWSCSA and SWTL: Organization & Market

6.

BUSINESS PLAN

An attempt has been made here to design a business plan for SWTL based on past expenses and revenue; option 2:
minimum requirements (Annex – 3) needed for establishing the laboratory, and technical valuation done for the existing
laboratory infrastructures (Annex – 6, Annex - 7).

6.1

ASSUMPTIONS

Following assumptions are made to develop the business plan for SWTL.

6.1.1 ASSETS
Under the valuation of assets, the following have been assumed.
1.

The valuation of existing assets has been done as per Annex – 5; no depreciation has been deducted during the actual
years as life and individual value of each item is difficult to determine. No book value of these items is maintained by
SWTL. For the existing assets, depreciation has been calculated from FY 2069/70 onwards.
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2.

Similarly, the valuation of additional assets required is presented in Annex – 3. Option 2: minimum requirement basis
has been used. Based on this, depreciation has been calculated for the projected period only.

3.

As SWTL registered under VAT, Government of Nepal’s depreciation rates under block system (Income Tax Regulations,
2068/69) has assumed for calculating depreciation for the projected period.

Based on the above assumptions, the valuation of assets (both existing and additional) for the projected period is tabulated
below.
Table 14: Valuation of Assets
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Similarly, the annual depreciation charges for the projected period are shown in the table below.
Table 15: Annual Depreciation Charges

6.1.2 OPERATING EXPENSES
Following assumptions are made for the operating expenses.
1.

Projection is based on the assumption that SWTL is able to acquire government accreditation and accordingly
generates more sales revenue that carries corresponding operating expenses.

2.

The operating expenses for the 4 year (FY 2069/70) has been averaged from the past 3 years’ actual expenses and
increased by 15% in succeeding years. SWTL’s capacity expanded in projected year 3 or FY 2070/71.

3.

All other expenses are expected to increase by 15% (based on Consumer Price Index or Inflation Rate) in succeeding
years.

4.

Audit fee increase after every 3 years.

5.

Salary from FY 2071/72 is assumed at NPR. 35,000 per month.

th



Laboratory Manager – NPR. 15,000 per month.



Technical Manager – NPR. 10,000 per month.



Laboratory Technician – NPR. 10,000 per month.

On the above assumptions, the actual and projected operating expenses are shown in the table below.
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Table 16: Annual Operating Expenses

6.1.3 REVENUE
Following assumptions are made for the projected revenue aspect of SWTL.
1

Projection is done based on the assumption that SWTL is able to acquire government accreditation and accordingly
generates more sales revenue with corresponding operating expenses.

2

Projected interest is averaged from the income made from interest of the past 3 years.

3

The projected revenue for first year is averaged from the actual sales made in the past 3 years and increased by 15%

4

There are about 428 Water Users’ and Sanitation Committees (WUSCs) and 139,374 individual tubewells in
9
Rupandehi, Kapilvastu and Nawalparasi districts .

5

SWTL’s current service rates (Table 12) for water testing are assumed to calculate the total yearly revenue.

6

Projected revenue from year 3 (FY 2071/72) is presented in two scenarios (Annex – 4).
Scenario 1: As Nepal government’s mandate of water testing for specified parameters and frequency presented in
NDWQS 2005 is assumed for both WUSCs and tubewells in the 3 districts.
Scenario 2: Three samples (Intake, RVT, and Tapstand) four times a year10 is assumed for WUSCs (Gravity and Lift
Systems) and one sample in a year for tubewells in the 3 districts.

7

9

SWTL’s share of the potential markets is assumed as: 15% of WUSCs, 3% of individual tubewells, and a lump sum of
NPR. 1,200,000 (NPR. 100,000 per month) from about 33 mineral water bottling plants in the overall potential
market of Rupandehi, Kapilvastu and Nawalparasi districts. This is presented in the tables below.

Source of Information: NMIP/DWSS and RWSSP-WN

10

As promoted by RWSSP-WN
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Table 17: Scenario 1: As per Government Mandate NDWQS 2005
TOTAL POTENTIAL MARKET
1 WUSCs
2 Individual Wells
3 Others (Mineral Water Bottling Plants) - Lump Sum
Total

Potential
60,283,800
264,810,600

SWTL's Share
15%
3%

325,094,400

SWTL Amount
9,042,570
7,944,318
1,200,000
18,186,888

Table 18: Scenario 2: Three Samples Four Times a Year
TOTAL POTENTIAL MARKET
1 WUSCs
2 Individual Wells
3 Others (Mineral Water Bottling Plants) - Lump Sum
Total
8

Potential
7,404,400
264,810,600

SWTL's Share
15%
3%

272,215,000

SWTL Amount
1,110,660
7,944,318
1,200,000
10,254,978

Projected revenue is assumed to increase as follows.
Table 19: Projected Revenue Incremental (Growth Rate)
Year 3 (FY 2071/72)
Year 4 (FY 2072/73)
Year 5 (FY 2073/74)
Year 6 (FY 2074/75)
Year 7 (FY 2075/76)
Year 8 (FY 2076/77)
Year 9 (FY 2077/78)
Year 10 (FY 2078/79)

9

5%
10%
15%
20%
25%
30%
35%
40%

Based on the above assumptions, SWTL’s projected share of the potential market and growth rate, the projected
revenue is presented in the tables below.
Table 20: Projected Revenue under Scenario 1: Government Mandate NDWQS 2005
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Table 21: Revenue Projection under Scenario 2: Three Samples Four Times a Year

6.2

CASH FLOW

Based on all the assumptions made under section 6.1, the cash flow for the projected period is presented in the tables
below under the two scenarios.
Table 22: Net Cash Flow under Scenario 1: Government Mandate NDWQS 2005

Table 23: Net Cash Flow under Scenario 2: Three Samples Four Times a Year

6.3

WORKING CAPITAL REQUIREMENT

Similarly, the working capital requirement for the projected period is tabulated below.
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Table 24: Working Capital Requirement

6.4

FINANCIAL ANALYSIS

The financial analysis for the projected period for the future operations of SWTL based on the investments to be made is
presented in the tables below with business ratios.
Table 25: Scenario 1: Financial Analysis under Government Mandate NDWQS 2005
Years

Investment

1 FY 2066/67
2 FY 2067/68
3 FY 2068/69
1 FY 2069/70
2 FY 2070/71
(5665000)
3 FY 2071/72
4 FY 2072/73
5 FY 2073/74
6 FY 2074/75
7 FY 2075/76
8 FY 2076/77
9 FY 2077/78
10 FY 2078/79
Financial Ratios
1 Net Present Value @ 16%
2 Internal Rate of Return
3 Payback Period (Years)

Net Cash Flow
(11945)
(2753)
4363
(61191)
361994
1137840
1699823
2261163
2816772
3366229
3904659
4427879

Cash Flow
Total
(11945)
(2753)
4363
(5726191)
361994
1137840
1699823
2261163
2816772
3366229
3904659
4427879

Cumulative
(11945)
(11945)
(14698)
(10335)
(71526)
290468
1428308
3128132
5389295
8206067
11572296
15476955
19904835

1525452
26.9%
6.03

Table 26: Scenario 2: Financial Analysis under Three Samples Four Times a Year
Years
1
2
3
1
2
3
4
5
6
7
8

FY 2066/67
FY 2067/68
FY 2068/69
FY 2069/70
FY 2070/71
FY 2071/72
FY 2072/73
FY 2073/74
FY 2074/75
FY 2075/76
FY 2076/77
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Investment
(5665000)
-

Net Cash Flow
(11945)
(2753)
4363
(61191)
(34601)
395345
807483
1071376
1329539
1581550

Cash Flow
Total
(11945)
(2753)
4363
(5726191)
(34601)
395345
807483
1071376
1329539
1581550

Cumulative
(11945)
(11945)
(14698)
(10335)
(71526)
(106127)
289218
1096701
2168078
3497617
5079166
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Years

Investment

9 FY 2077/78
10 FY 2078/79
Financial Ratios
1 Net Present Value @ 16%
2 Internal Rate of Return
3 Payback Period (Years)

Net Cash Flow
1822533
2048306

Cash Flow
Total
1822533
2048306

Cumulative
6901699
8950005

(867314)
8.2%
8.08

Based on the above two tables, the ideal option for SWTL to follow would be Scenario 1 (Government Mandate NDWQS
2005) with Option 2: Minimum Requirement in place at the water-testing laboratory.

6.5

SENSITIVITY ANALYSIS

Sensitivity analysis is carried for the four options (Annex – 3) available to SWTL. The business/financial ratios so obtained
from the sensitivity analysis are summarized in the table below.
From the table, it is seen that the ideal situation for SWTL would be to follow Option 2 (minimum requirement) with
scenario 1 (government mandate NDWQS 2005), or Option 3 (using Indian equipment) under both scenarios: following
government mandate NDWQS 2005 (scenario 1) or three samples four times a year (scenario 2).

Table 27: Sensitivity Analysis

7.

FUTURE STRATEGY AND SUSTAINABILITY

7.1

STRATEGIES

Under this section, an attempt has been made to rationalize the assessment done of the technical evaluation,
organizational capacity and market analysis to put forth a series of future strategies that can be adopted to make SWTL a
comparatively competitive organization in the water-testing field.

7.1.1 TECHNOLOGY UPGRADE STRATEGIES
Intermediate Capacity Enhancement
Four different options have been given in the immediate capacity enhancement. These options are based on the scope and
technology to be adopted by SWTL.


Option I: Laboratory for SWSCSA Only
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The capacity of the SWTL can be enhanced such that it will mainly serve the need of water analysis for SWSCSA.
SWSCSA can invest its own fund and make its own laboratory. Some of the resource needed have been listed in Annex 3. This will involve only low capital and operational investment. This facility can meet the testing requirement of the
NDWQS 2005 standard for rural ground and surface water supply is shown in the table below. Samples for periodic
arsenic testing can be sent to Kathmandu. Regular testing of arsenic can be done with field kit with appropriate quality
control techniques applied.
Table 28: NDWQS 2005 for Rural Ground Water Supply and Rural Surface Water Supply Systems
Nos.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16


Parameter
Turbidity
pH
Color
Taste and Odor
Electrical conductivity (EC)
Iron
Manganese
Arsenic and Chromium
Fluoride
Ammonia
Nitrate
Total hardness
Calcium
Residual chlorine
Escherichia coli (E. coli)
Total coliform

Units
NTU
TCU
μs/cm
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L as CaCo3
mg/L
mg/L
MPN/100ml
MPN/100ml

Concentration limits
5(10)
6.5-8.5*
5(15)
Non-objectionable
1500
0.3 (3)
0.2
0.05
0.5-1.5*
1.5
50
500
200
0.1-0.2*
0
0 in 95% samples

Option 2: A Laboratory with Minimum Facility
If financial resources are limited then a laboratory can also be established with minimum provisions (Annex – 3).
Currently existing employees of SWSCSA can be trained to provide human resource of the laboratory. The laboratory
can more or less meet the requirement of NDWQS 2005 and it can be NEPLAS accredited. More research should be
done in identifying detection limit (low enough to meet NDWQS 2005) of metal analysis if one were to buy AAS/hydride
generator and not AASGF or ICPMS. Four different options have been recommended in the immediate capacity
enhancement of SWTL. Each option differs from one another in its scope and technology used. Although the detail of
different aspects of a laboratory has been explained in option 4, the complete set up of most of the aspects apply to all
the four options.



Option 3: Laboratory with Equipment Manufactured in India
Another alternative would be to buy the equipment manufactured in India. If buying Indian equipment is considered
then cost would dramatically go down and all the requirement of equipment, reagent and glassware may be met with
NRs 2,500,000. The Indian equipment may not be as reliable. However, it is better having India made equipment than
leaving the SWTL in the current state. At this stage it cannot be confirmed it there are companies, which manufacture
AAS in India. More shopping around will be needed.
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Option 4: Complete Laboratory Set Up
Although the lab has been under operation for the last six years it is very much incomplete by any standard of
operation. However, the picture is not entirely gloomy because one of the most important provisions needed to
establish a laboratory is the availability of infrastructure and amazingly Shankarnagar lab has enough space and 24
hour supply of water and electricity. This existing infrastructure can be already considered a sound platform on which a
well functioning laboratory can be built. In addition to this, although they are only minimally trained, a couple of
potential laboratory employees already exist.
As has already been mentioned earlier that the intermediate objective of the project is to build capacity of the
Shankarnagar water testing laboratory so that the laboratory is able to perform analysis of drinking water quality
parameters (prescribed by the NDWQS 2005) and obtain NEPLAS or ISO 17025 accreditation. In order to meet this
objective some investment and serious efforts will have to be made. Improvement will be needed in all the aspects of a
laboratory set up: infrastructure and utilities, human resource, instruments, glassware and reagents, QA/QC and
accreditation.


Infrastructure and Utilities
Remodeling of the laboratory storey of the building will have to be done. Balcony can be enclosed with a
temporary structure and used as a space for the laboratory. The big room can be partitioned to make a
microbiology section towards the south side and another small office room for Technical Manager at the North
end. The space in between the two small-proposed rooms can be used for wet chemical analysis, placing fume
cupboard, ovens and incubators. There should be a big size sink and waste water analysis area. Glassware storage
cupboard and deionizing water apparatus will also occupy the space in the big room. Small room (currently used as
the storeroom by SWSCSA can be used for placing instruments like Atomic absorption spectrometer, UV-visible
spectrophotometer and potentiometric instruments (for pH, conductivity, ammonia and nitrate) and one
refrigerator. It can also be used for analyzing parameters like hardness and chloride. Small room will be used for
reagents storage also. Balcony can be used as reception where sample is received and at the same time can be
used as an office space for Laboratory Manager.
All the existing windows and doors should be replaced with aluminum doors and windows. A good quality screen
should be used in windows. The outer and inner walls of the laboratory should be coated with Plaster of Paris,
which in turn is painted with washable paint. Concrete bench should be constructed attached to the walls of both
small and big rooms. Bench top should be made up of black granite. Cabinets can be made underneath the bench
for storage. Flooring should be done with glazed tile. A fume cupboard is needed for handling concentrated acids
and fume generating solutions. A chimney vent for exhaust of the atomic absorption spectrometer analysis should
also be installed. The lab should have one fume cupboard, two air conditions, a biosafety cabinet II and a cupboard
for reagent storage. Apparently some office furniture will be needed for deskwork (see table 29).
Enough and continuous power supply is very important to efficiently run the laboratory. For backup electricity, an
inverter/battery power backup of about 1000 watt for spectrophotometer and analytical balance should give
supply. Generator power back up of 5000 watt can be necessary for ICP/MS operation and acid digestion processes.
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Table 29: Office Furniture and Computers
S. No.
1
2
3
4
5
6
7
8


Items
Office chairs
Office desk
Rack for reagent
Book rack
Glassware cabinet
Cupboard with a lock
Laptop
Printer

Quantity
4
4
1
2
1
1
3
1

Human Resources
The laboratory should be run by a team of about 5 members which includes both technical and admin/finance
personnel.


Position: Lab Manager
Requirement:
Lab Manager should have a Master’s degree in Environmental Science or Environmental Management or
Environmental Engineering. He or she should also have a working experience in pollution monitoring and
management for 5 years.
Responsibilities:





Manage and conduct the laboratory for continual improvement of its performance.



Interact and communicate with customers and look after their needs and issues.



Be extensively involved in proposal and report writing and seeking funds.



Work as a Team leader or project manager/coordinator for the projects undertaken by the laboratory.



Organize environment related training and workshops



Be involved in and launch promotion and marketing of pollution management related activities carried
out by the laboratory



Oversee procurement of laboratory equipment, glassware, reagents and others as required.



Train and guide other laboratory employees



Oversee and organize all the QA/QC related jobs including laboratory accreditation in close coordination
with the Technical/Quality Manager

Technical Manager/Quality Manager
Requirement:
Masters Degree in Chemistry. Technical/Quality Manager should have at 3 years of working experience in an
analytical laboratory. He or she should also have at least a fair knowledge about QA/QC.
Responsibilities:


Carry out sample analysis and supervise analysis carried out by Lab Technician.
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Perform technical part of QA/QC activities and assist Lab Manager in QA/QC including laboratory
accreditation



Carry out instrument operation and maintenance, calibration



Prepare and update standard operating procedures (SOP)



Assist Lab Manager in proposal and report writing mainly in the field of pollution monitoring and
management



Supervise Lab Assistant

Lab Assistant
Requirement:
ISc./10+2 degree. He or she should have at least one year of working experience in analytical laboratory.
Responsibilities:





Be involved in sample collection and sample management



Carry out sample processing, preparation and analysis



Prepare reagents for all the types of analysis carried out in the laboratory



Oversee and maintain production of distilled and deionized water



Prepare and update inventory of equipment, glassware, reagents and other labwares



Supervise Lab Helper

Lab Helper
Requirement:
SLC pass. Lab helper should have one year of working experience in analytical laboratory
Responsibilities:





Clean glassware and sampling bottles



Be involved in sample collection



Clean laboratory and maintain housekeeping



Organize sample storage

Training Needs
Training, mostly on the job, will be needed for the recruited staffs. Training may be imparted in English, proposal
and report writing and fundamentals of chemistry and microbiology. Similarly, training will also be needed in
sample collection, sample processing and analytical methods. All the employees need to have at least fair
knowledge about significance of the each parameter that is tested. Training should also be given for equipment
operation and maintenance and various aspects of QA/QC and accreditation. One employee should also be trained
for admin/finance operation.
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Instruments
In order to be capable of testing NDWQS 2005 prescribed parameters and obtain accreditation the laboratory will
need a simple thing like Bunsen burner to advanced equipment like atomic absorption spectrometer (AAS) or
Inductively coupled plasma-mass spectrometer (ICP-MS) for toxic metal detection (arsenic, lead, cadmium,
chromium and mercury). Arsenic is naturally present in subsurface (water abstraction and mining) and also be
found in pesticides whereas other metals can come from variety of industries like paint, dyes, battery, electrical
appliances, plumbing, petrol, tannery etc. Sufficiently high concentration of these metals can inflict serious adverse
effects on human health, for example, cancer, cognitive disorder, nervous system damage, soft organ destruction
and infertility. Appropriate equipment will be necessary if it is desired that the laboratory be technically competent,
deliver quality service and be competitive in the market. Before deciding which equipment to buy the objective and
scope of service of the laboratory should be clearly laid down.



Accreditation (Certification)
Most of the client would want to get their samples analyzed in an accredited laboratory. Laboratory accreditation
is essential for recognition of the laboratory although it may not be mandatory. According to a personal source
there are only two accredited environmental laboratories outside Kathmandu and SWTL could very well be the
third one in Nepal and one only in the Western Nepal. Most of funding sources prefer accredited laboratory to
non-accredited ones to carry out analysis of their samples; actually, they make accreditation of a laboratory as a
precondition in offering an assignment.


NEPLAS Accreditation
NEPLAS is the accreditation granted by Nepal Bureau of Standards and Metrology (NBSM), Government of
Nepal. Many laboratories have been granted NEPLAS accreditation. NEPLAS accreditation is based on ISO/IEC
17025, which is an official document of International Organization for Standards (ISO). Therefore, NBSM has
instructed laboratories to follow ISO/IEC 17025 guidelines in order to acquire NEPLAS accreditation.
Requirement of ISO/IEC 17025 is very demanding and laboratories need to put a lot of effort in fulfilling its
requirement. Having said that it is also emphasized here that the requirement can be very well met if due
effort is made.
The first step in the process of accreditation is to prepare a Quality system manual and Quality system
procedure by a desiring laboratory. Quality system manual states how the laboratory will meet requirement of
ISO/IEC 17025 clauses in general term, for example, about quality policy, organization of laboratory
management, quality documents, human resource, customer satisfaction, preventive action, corrective action,
internal audit, management review, management commitment, method validation, calibration, traceability,
reference material and reporting to mention some. There are many other clauses. In Quality system procedure
document, the detail of the procedure for meeting the claim mentioned in the Quality system manual is
elaborated. Then the laboratory in question also has to prepare standard operating procedure (SOP) in which
detail process of analysis of each parameter, equipment operation, responsibilities of personnel, quality
control etc. are explained.
In brief, the laboratory desiring to get accredited should first file an application together with the Quality
system manual and Quality system procedure. Also internal audit report should be included in the application.
After the submission of the application the NBSM will make a site visit for audit of the laboratory. The audit
report will mention what further improvement or corrections have to be made. Once the nonconformance is
corrected by the laboratory and filed to NBSM it will further review the documents and the laboratory will be
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formally accredited. The accredited laboratory has to pay a fee of about Rs 25000.00 every three years. The
cost of airfare and accommodation incurred due to site visit has to be borne by the laboratory.


ISO 17025 Accreditation
The objective and process of accreditation by NEPLAS or ISO 17025 can be similar but it seems ISO 17025 is
more recognized. A few laboratories in Kathmandu have been accredited by ISO 17025 by National
Accreditation Board of Testing and Calibration Laboratories, New Delhi, India. Getting accredited by ISO 17025
can be more demanding and the fee of accreditation would be higher. Therefore, at present it would be more
practicable to begin with NEPLAS accreditation and then go for ISO 17025 later.



Occupational Health
Occupational health and safety has often been ignored in some laboratories. However, inadequate safety
measures can inflict serious damage to human health and can even cost life. Therefore, occupational health and
safety should be well managed to avoid any undesirable accidents. Lab personnel must use protective equipment
(lab coat, gloves, masks and goggles) when desired. Concentrated acid should be handled in fume cupboard only,
contact with toxic metals should be avoided and acid digestion should always be done in fume cupboard. Fire
extinguishing device must be provided and lab personnel should be trained to use it. Professional inspectors
should check safety of gas cylinders. A first aid box and safety instruction should be available and placed in a visible
and readily accessible area of a laboratory.



Waste Management
There may be different kinds of laboratory waste. The wastes should be segregated and recycled or disposed safely.
Infectious waste should always be disposed after proper sterilization. Government and international norms should
be followed for disposing hazardous chemicals. Emphasis should be put on optimizing the use of chemicals and
minimizing its waste thereof. It is likely that the potential laboratory will generate toxic metal containing waste.
Therefore, toxic metal containing waste should be safely handled and disposed. Acid fume can be scrubbed
through proper solutions to neutralize it before it is vented outside in the environment. Where possible waste
should be recycled.



House Keeping
A good house keeping is rather important to run the lab efficiently. The lab should be thoroughly cleaned and a
vacuum cleaner or a mop should be used to clean the floor and surfaces. Equipment should be placed on concrete
surfaces and should not be moved except under exceptional cases. Glassware and reagents should be stored in
closed cabinets (glass doors). Any kind of spill on the floor should be avoided and in case of spill it should be
properly cleaned. Wastes should be regularly disposed. Different parts of laboratory should be designated for a
specific purpose. Every effort should be made to minimize cross contamination of the laboratory activities from
environmental contaminants.



Scientific Suppliers
A couple of scientific suppliers were visited in Butwal. However, their service may not be as efficient as that
provided by the suppliers in Kathmandu. It is advisable to procure instruments, glassware and reagents from the
suppliers in Kathmandu. After confirming the quality of the materials one can at times procure glassware and
reagents from the local scientific suppliers. Following are some of the known suppliers in Kathmandu (not
necessarily in the preferential order).






Bandana Trade Concern
Suman Enterprises
Lekali Trade Concern
Associated Enterprises
Prudent Meditech International
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Pacific Commercial Company (P) Ltd.

Website and Brochures
A well-designed laboratory website should be created in the beginning of the implementation phase. This could be
one of the most important marketing as well as information disseminating tools. The website should include brief
introduction of laboratory itself, list of services available, facilities available (equipment available, human resource,
parameters analyzed, field of expertise) and price of the service provided. The website should be continuously
updated. An attractive brochure should also be developed which can truly reflect the laboratory’s core value and
the service it provides.
With the provision of aforesaid facilities the laboratory will be capable to test drinking water parameters
prescribed by the NDWQS 2005 including heavy metals.



Option 5: Advanced Capacity Enhancement
With possible advanced capacity enhancement the Shankarnagar water-testing laboratory can establish itself as the
leading analytical laboratory in Nepal and also provide service for its customers in Indian subcontinent and beyond.
When equipped with sophisticated instruments (below table) the lab will be able to give analytical service for a variety
of organic and inorganic constituents. The advanced equipment can be used to analyze a variety of foods and drug also.
The lab can also venture into the field of molecular biology facility. Only a few laboratories of Government of Nepal are
well quipped but there is a general perception that they seem to be not so efficient in providing professional service to
the public. Therefore, SWTL can very well fill the gap found in analytical service sector. The lab will be capable of
analyzing pesticides and many other toxic organic compounds even with GCMS alone.
Table 30: Advanced Equipment for Option 5
Nos.
1
2
3
4
5

Equipment
ICP MS
GC MS
LC MS
HPLC
Accessories

Application
Metals at trace (ppt) level
Pesticides, trihalomethane (THM), polychlorinated biphenyl (PCB)
Proteomics, pharmaceutical, metabolite
Foods and drugs

A team of expert human resource is required for a lab that is operating with the above mentioned - advanced
equipment. Following are some of the technical staffs needed.


Laboratory manager



Chemists



Biochemists



Microbiologists

Equipped with the facilities mentioned above the laboratory will be capable of analyzing following types of testing.


Drinking water, Wastewater, Natural water



Ambient air quality, stack emission, occupational environment



Food and drugs



Soils and sediments, agricultural soils



Packaging material



Material of forensic value
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Visit to Different Laboratories
During the study period Murgiya water users’ committee and Amarapuri water users’ committee were visited. Murgiya
WUSC does not have a laboratory. They send their samples to SWTL for analysis. Amarpuri WUSC owns a laboratory
that has been testing water quality of the water supplied by the WUSC as well as for other institutions and individuals.
The lab seems to be more organized and employees are more informed about water testing. Amarapuri laboratory has
a Delagua kit, turbidity meter, balance, autoclave, oven, incubator and refrigerator and arsenic Hach kit. The lab
provides service for measuring pH, chlorine, coliform, iron, total suspended solids and E. coli. Amarapuri laboratory has
been developing towards becoming a resource center of WSP (Water Safety Plan) also.
A visit to SEAM-Nepal (Strengthening of Environmental Administration and Management at the Local Level in Nepal)
laboratory was also made. SEAM-Nepal laboratory was established in 2004 by the SEAM-N, a FINNIDA funded project.
It is located in Biratnagar. It is NEPLAS accredited laboratory and is planning towards acquiring ISO 17025 from NABL,
Delhi. Morang Merchant Association (MMA) has provided the space and infrastructure. SEAM-N only provides technical
assistance at present. It is more or less operated by MMA in PPP concept, according the Lab In-charge Mr. Ghanshyam
Jha. Ministry of Science, Technology and Environment and Morang DDC has given some cash grant to the laboratory in
the past. An Advisory Board executes SEAM-N lab. The members of the Board include representatives of Morang DDC,
Jhapa DDC, Sunsari DDC, Biratnagar Municipality, MMC and the Lab In-charge. The lab is closely monitored by the
Board, which holds meeting once a month. SEAM-N lab has been working towards expanding its scope in different
fields of environmental studies.

7.1.2 MARKETING EXPANSION STRATEGIES
The most important aspect of this assessment study is determining the markets (and its expansion) and how SWTL needs to
develop a strategic marketing plan to make it sustainable in the long run for all the investments (or grants) being made to
capacitate its water-testing laboratory. A business plan has been developed for SWTL and presented under section 6. SWTL
can use this business plan to develop its marketing strategies.
When SWTL has considered its mission and objectives designed for itself (and not SWSCSA), it can start to develop
strategies for its market. There are crucial choices related to the allocation of resources among different markets. It is
therefore essential to estimate SWTL’s attractiveness for market expansions. This can be accomplished by examining
market size, market growth rate, government regulations, competition and the economic and political stability. However,
when choosing various market areas, SWTL has to go beyond decisions about market attractiveness. It will have to consider
market expansion strategies, which is related to the number of market areas SWTL wishes to enter. The chosen strategy will
determine the level of resources that needs to be devoted to each market area. The chosen strategy for market expansion
should be related to the water-testing service segment where SWTL’s competences can be exploited to give it a competitive
advantage. The process might be incremental, entering one market area at a time or it can be related to entering several
market areas simultaneously.
Market Concentration vs. Market Diversification
There are two main market expansion strategies, market concentration and market diversification. Market concentration is
selecting a few market areas (example, Kapilvastu, Rupandehi & Nawalparasi) and channeling resources into these markets
with the objective of securing high market share. On the other hand, market diversification is spreading resources over a
large number of market areas (example, western, mid-western and far-western regions of Nepal) in an attempt to reduce
risks of concentrating resources and to exploit the economies of flexibility.
In the case of SWTL, it is recommended that at first SWTL should use the market concentration strategy and expand its
market reach in Kapilvastu, Rupandehi & Nawalparasi districts, where there are large numbers of drinking water and
sanitation projects. Similarly, there are about 33 mineral water bottling plants in Kapilvastu and Rupandehi districts itself
(Annex – 2; discussions with Global Multi-Products business company) that need to check the quality of their drinking water
almost every week. This market segment can also be included provided SWTL can receive government accreditation.
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Furthermore, from Annex – 4, SWTL can determine other market segments (types) in the 3 adjoining districts and expand
its market accordingly.
After having secured a reasonable size of the market in Kapilvastu, Rupandehi and Nawalparasi districts, SWTL can then
embark on market diversification and expand its market to other districts of western, mid-western and far-western regions
of Nepal providing services to both drinking water and sanitation projects and mineral water bottling plants existing in
these regions.
The most dominating approach for the choice of market expansion strategy is dependent on situational factors, which can
11
be divided into 4 categories: company, service/product, market and marketing factors . To begin with, the decision-making
on which strategy to opt for is affected by company factors such as objectives, management risk consciousness, market
knowledge and internal barriers. Service/product factors include level of standardization possible (example, quality of
water-testing services of SWTL), the nature of service/product and the service/product life cycle (for example, SWTL’s
services is in the growth stage of the life cycle characterized by low sale volumes and low market growth), and as such it
cannot afford to operate only in a few market areas. It needs to expand its market areas.
Moreover, market related factors determine how attractive a market is. Factors such as the size of the markets, the
similarity among markets, growth rate and customer loyalty influences what market expansion strategy is the most suitable.
Currently, the growth rate in SWTL’s markets is very low, therefore a combination of market concentration strategy at first
and then followed by market diversification strategy would help it to reach its desired growth rate more quickly in many
different market areas. Finally, marketing related factors such as the level of standardization in the quality of service and
spillover effects among market areas are likely to influence what strategy SWTL chooses. If standardization of quality is
achieved, SWTL is likely to gain economies of scale in its water-testing services, which in turn will reduce the costs of
operating in many market areas. This might influence SWTL to choose a market diversification strategy from the beginning
itself rather a combination of the two.
Service/Product Diversification
Service/product diversification is adding other similar types of services into the main service/product offered. For example,
after several years of operating by providing water-testing services, SWTL can diversify into other similar areas such as
providing testing services for food items, oils, juices, etc. As discussed with Global Multi-Products (Annex – 2), there are 3
customs check posts bordering India in Rupandehi through which a lot of food items are imported into Nepal. Customs
require such food items to be checked for quality and other parameters before it is allowed to enter Nepal. Government
accredited testing laboratory are non-existent in Rupandehi district and as such samples are sent to accredited laboratories
in Kathmandu for testing, and based on the reports, the food items are allowed to enter into Nepal. This is a very lengthy
and expensive process for businesses importing food items from India.
SWTL, after having gained experience in the water-testing segment, can step in and provide food items testing services for
businesses importing such products from India. This is another market segment that can help increase revenue for SWTL
and make it sustainable in the long run.
Like Amarapuri laboratory, SWTL can also provide training services on WSP, awareness creation programs, etc. It can
become a research hub as a demonstrative facility for schools and institutions in the region.

7.1.3 FINANCIAL MANAGEMENT
As the financial management aspect of SWSCSA is based a solid foundation where all financial transactions are properly
recorded and reported with high level of transparency, it is recommended that SWSCSA also manage the financial aspect of
SWTL during the initial stages when market expansion is being undertaken. Later, when SWTL has reached a considerable
level of market penetration and diversification, it would be effective if SWTL manage its own finances being a separate

11

The term marketing factors is used to refer to standardized water-testing quality, service costs, laboratory handling costs and spillover effects.
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entity by itself. However, in this case capacity building of human resources in terms of bookkeeping, accountancy, financial
management training must be imparted. Currently the financial transactions of SWTL is very small to warrant a separate
unit to manage its finances, and that too in the initial stages where the revenue is low, it would be more cost effective if
SWSCSA oversees the financial aspect of SWTL. Furthermore, the current bookkeeping and accounts management of SWTL
is carried out in a haphazard manner. Training in bookkeeping and accounts & record handling needs to be provided even
during the initial stages.

7.1.4 ORGANIZATIONAL MANAGEMENT
The organizational management aspect of SWSCSA represents that of SWTL and as depicted under section 2 on
organizational assessment, there is no need for immediate improvement in SWTL’s organizational management. However,
when SWTL starts to acquire government accreditation, with additional technical human resources also recruited, a
separate working committee under the overall working committee of SWSCSA will needed to be formed just to look after
the operations of SWTL. By doing this, a clear line of authority, division of work and responsibilities will be defined for SWTL
that will help in proper functioning of SWTL as a separate entity.
Also, the constitution of SWTL needs to be revised so as to make it a business entity rather than a service-oriented company.
One clause needs to be revised in the constitution.

7.1.5 STRATEGIC PLANS
Currently, SWTL does not have any strategic plan of its own. It is guided by the decisions made by the working committee of
SWSCSA. SWTL needs to develop the following plans for it to become a full-fledged business organization.
1.

Memorandum of Associations

2.

Article of Associations

3.

Financial Management Policy

4.

Human Resource Policy

5.

Strategic Marketing Plan

6.

Business Plan
Business plan for SWTL has already been developed under this study and is presented in detail under section 6. Using
this business plan as a basis, SWTL will have to develop its own marketing strategic plan on how it will be able to
generate the revenue as depicted in the business plan to sustain itself in the long run. The four technology options as
outlined under 7.1.1 and analyzed under two scenarios, namely (1) Scenario 1: Nepal government’s mandate of water
testing for specified parameters and frequency presented in NDWQS 2005 and (2) Scenario 2: Three samples (Intake,
RVT, and Tapstand) four times a year 12 is assumed for WUSCs (Gravity and Lift Systems) and one sample in a year for
tubewells in the 3 districts combined with the financial implications as described under section 6 provide a comparative
options for SWTL to choose from. Sensitivity analysis for the four options under the two scenarios is presented in table
27. The comparative analysis (technical, financial, human resources, etc.) of the four options under the two scenarios is
presented in table 31 below.

12

As promoted by RWSSP-WN

Rural Water Supply and Sanitation Project Western Nepal

42

The Feasibility Study on Organizational Capacity and Market Assessment of Shankarnagar Water Testing Laboratory, Rupandehi

From the table, it is seen that a favorable situation exists especially for option 2 (minimum basic requirement) under
scenario 1 for SWTL to enhance its laboratory capacity. However, the ideal situation (financially viable) is utilizing
option 3, where the minimum basic requirement for laboratory capacity enhancement is met (as in option 2) but with
laboratory related equipment and utilities purchased from India. Here, both scenario 1 and scenario 2 show favorable
situation for SWTL to enhance its laboratory capacity, and through vigorous marketing, generate optimum revenue for
its long-term sustainability. All three favorable situations are highlighted in the table.
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Table 31: Comparative Scenario of Different Options

Options

Unavoidable15

1

2

3

4

Scope

Basic Improvement
Lab for SWSCSA
WUSCs only.
NDWQS 2005 rural
groundwater
and
surface
water
suppliers
(Arsenic
and
Chromium
tests); NEPLAS NS
possible.
Lab with minimum
requirement.
NDWQS 2005 all
parameters;
NEPLAS/ISO 17025
Lab with minimum
requirement
with
equipment imported
from India.
NDWQS 2005 all
parameters;
NEPLAS/ISO 17025
Complete Lab Setup.
NDWQS 2005 all
parameters;
NEPLAS/ISO 17025

Equipment/Others

Capital
Costs

Annual
Operating
Costs

Annual Revenue
Scenario
113

Financial Indicators
Scenario 1

Scenario
214

Scenario 2

375,000

-

-

-

-

-

Payback
(Years)
-

2,095,000

280,000

8,233,362

5,589,392

5,234

16.1%

AAS/Hybrid
Generator,
Spectrophotometer,
Analytical Balance, pH Meter,
Conductivity Meter, Training
and 3 Human resources
AAS/Hybrid
Generator,
Spectrophotometer,
Analytical Balance, pH Meter,
Conductivity Meter, Training
and 3 Human resources

5,665,000

720,000

18,186,888

10,254,978

1,525,452

2,500,000

720,000

18,186,888

10,254,978

AASGF
or
ICPMS
Spectrophotometer,
Analytical Balance, pH Meter,
Conductivity
Meter,
Bacteriological Kit, Training
and 3 Human resources

33,482,000

4,255,435

65,018,880

54,443,000

Analytical
Balance,
Autoclave,
Filter
Paper,
Media, and one full time
laboratory technician
Analytical
Balance,
Spectrophotometer,
pH
meter, Conductivity Meter,
Glassware & Reagents; 2 full
time staffs.

NPV at
16%

-

-

Payback
(Years)
-

7.06

(1,037,636)

(15.5%)

20+

26.9%

6.03

(867,314)

8.2%

8.08

3,032,350

52.0%

4.34

639,583

25.6%

7.09

3,680,017

20.2%

5.74

234755

16.3%

6.37

IRR

NPV at
16%

IRR

13 Scenario 1: As Nepal government’s mandate of water testing for specified parameters and frequency presented in NDWQS 2005 is assumed for both WUSCs and tubewells in the 3 districts.
14 Scenario 2: Three samples (Intake, RVT, and Tapstand) four times a year is assumed for WUSCs (Gravity and Lift Systems) and one sample in a year for tubewells in the 3 districts.
15 No calculations have been done for the basic improvement situation, as SWTL has to do this irrespective of whether or not technical and financial support from DDC/RWSSP-WN is received
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7.2

SUSTAINABILITY

Sustainability of SWTL as business enterprise in the long run is vital to justify the potential investment (or grant) that is to
be infused into SWTL to capacitate its water-testing laboratory. Assurance from SWSCSA and SWTL that vigorous marketing
will be done to improve the market situation of SWTL before any technical and financial assistance can be provided to SWTL.

7.2.1 SURVIVING AND SUSTAINING STRATEGIES
Since SWTL is more known as a water-testing laboratory it should run as a water-testing laboratory in the beginning and
then gradually transform towards becoming an organization that can conduct studies and projects of different fields of
environment. SWTL should eventually develop as an organization with a laboratory rather than as laboratory only
organization. Therefore, the name of the laboratory should be revised and more inclusive. It will then be able to carry out
variety of activities in addition to testing of water samples. The laboratory and the extra laboratory activities of the
organization can complement each other. Having a laboratory can attract water and sanitation and environment related
projects and sanitation and environmental projects in turn bring in laboratory services. SWTL can increase its scope also by
becoming a research hub and a learning center.


Networking and Publicity
Networking and publicity of the organization and delivery of professional service are two of the most important
marketing tools. Website should be created and well-designed brochures should be distributed nationwide. Reports
prepared overtime by the organization should be distributed to the stakeholders also.
Shankarnagar laboratory can form an Advisory Board. The members of the Board will not be bound to any kind of
obligation of the organization. They will only voluntarily help the organization in networking. The members of the
Board can be representatives from different stakeholder organizations. They will meet once a year to review the
progress of the organization.



Scope of Services
The organization can provide its service in the following areas.





Water, air, food and soil analysis



Water supply and sanitation



Disinfection and hygiene



Environmental pollution



Water and wastewater treatment



Training on Water Safety Plan and health education



Research and technology development

Contribution to Society
Shankarnagar lab will serve the society as a service oriented and nonprofit making organization. The laboratory will
contribute to the society mainly in the following ways that will expand SWTL’s network at the same time.
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Watchdog Organization
The lab can use its facilities to conduct compliance monitoring. The lab will analyze different kinds of samples (air,
water and soil) and the results will be compared with the Governmental and international norms. Then the findings can
be disseminated to public and Governmental institutions by publishing in print and electronic media.



Research Hub
With so many facilities available the lab will apparently attract many researchers. Quality results are a must in any
research. Therefore, researchers (professors, students, professionals) are always looking for a lab that can provide
them a professional and quality guaranteed service. The researchers can be actually given access to the lab facilities,
which they can use to generate ample data needed for their research. The laboratory should also conduct its own
research and publish its findings in peer-reviewed journal. Bringing research grants into the laboratory can help ease
income generation.



High Profile Cases and Forensic Materials
After gaining trust of the public SWTL can establish itself as an independent laboratory. High profile cases, that involve
significant public health risk, may then seek an independent analytical service provided by the laboratory. This will in
turn bring more business.



Industrial Need
Many industries, hotels and restaurant may seek to outsource some of its analytical services to a laboratory for third
party verification. Once established as an independent and unbiased laboratory it can attract many such analytical
services.



Diarrheal Disease Center
In the long run the organization can also develop itself as a diarrheal disease center. The center will be involved in
providing education and awareness on hygiene, have IEC materials, books and journals. This organization will also
provide service to the agencies involved in disaster management. The lab can increase its scope in the field of
molecular biology techniques in order to carry out research on pathogens and diarrheal diseases.

7.2.2 ASPECT OF SUSTAINABILITY
There are four aspects to sustainability, namely
1.

Environmental sustainability is about maintaining the integrity of life support systems. This aspect incorporates the
important notions of biodiversity and ecosystem services. Environmental sustainability is fundamental to a sustainable
future.

2.

Social sustainability is about equity within and between generations and within and between ethnic and social groups.
It is inclusive of people’s mental and physical well-being, and the cohesion of their communities based on a fair
distribution of natural resources.

3.

Cultural sustainability refers to the nourishment and sharing of attitudes and values that represent diverse ways of
viewing the world. Cultural sustainability is inclusive of political sustainability, which is about all citizens having the
opportunity to express their views freely and participate in decision-making.

4.

Economic sustainability means using resources to provide necessary and desirable products and services for the
present generation without compromising the ability of future generations to do the same.
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Although the above 4 aspects of sustainability represents a holistic view for overall sustainability of a business organization,
here we look at economic sustainability (point 4) in the context of SWTL to generate enough financial resources without
having to approach donors, financial institutions, etc., to maintain its business operations in the long run. Needless to say,
the long-term sustainability of SWTL is heavily dependent on how it increases its market share (thereby increased revenue)
and the quality of services it provides to its customers, and sustains both of these factors at a desired level. Therefore,
marketing strategies and promotional activities to increase revenue is a must along with the assurance of quality services.

7.2.3 KEY RESISTANT FACTOR S IN SUSTAINABILITY
The key resistant factors in sustainability for SWTL are:
1.

Government Accreditation: Without government accreditation, SWTL will not be in a position to expand it services to
potential markets, and will function as it is operating now without any growth in markets and revenue; difficulty in
meeting its operational costs, etc.

2.

Marketing: Without vigorous marketing, SWTL will not be able to sustain itself in the long run.

3.

Technical Human Resources: Without technically qualified human resources available in the laboratory, SWTL will have
to compromise in the quality of services it provides.

4.

Financial & Organizational Management: This is dependent on the above 3 points where a favorable condition with
enough financial resources will warrant SWTL to develop its own financial and organizational management systems.

5.

Prospect: Because of increasing demand for analytical service; WUSCs have to test water according to NDWQS 2005;
lack of a good laboratory in the region and lack of accredited laboratory in the region; there is a prospect of developing
a regional scale laboratory.

6.

Resources:


SWSCSA has optimum infrastructure, good service of utility, human resource



DDC/RWSSPWN will have to provide equipment, glassware and reagent, training of human resource, technical
advisor



Operation and maintenance cost will have to be borne by SWTL

7.

Technical Competency: The lab will be NEPLAS accredited and will be capable of testing of parameters prescribed by
NDWQS 2005. Meeting NDWQS 2005 requirement and acquiring NEPLAS accreditation will make the lab technically
competent.

8.

Feasibility: Technically, it is feasible to establish and develop a laboratory of any scope among the “Five Options”
prescribed in this report.

7.2.4 FUNDING & SUPPORT FOR SELF-SUSTAINING
One time financial support to capacitate the water-testing laboratory at SWTL will have to be first weighed against the
assurance that SWTL will market itself as a business entity, and has the ability to acquire government accreditation.
Generating enough revenue to meet its operating expenses and making profits will self-sustain the organization. Without
this and repeatedly seeking technical and financial support from donor agencies and development partners will only negate
the very existence of SWTL.
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7.2.5 CONCEPTUAL FRAMEWORK FOR FEASIBILITY ASSESSMENT OF CAPACITY ENHANCEMENT OF
SWTL
The figure below shows the conceptual framework for the feasibility assessment of capacity enhancement of SWTL. Briefly,
all the pertinent information was collected and analyzed (situation analysis) and then synthesized to identify the need of
additional resources for immediate improvement and different options recommended. The balance resources thus
obtained was viewed in terms of financial resources. Then, market assessment was carried out to find out whether the
financial resources required can be met by the available market.

Situation analysis

Inception report,
Draft report,
Final report

Information synthesis

Immediate improvement
t

Literature, Interview, Observation, Evaluation
Expert consultation, QA/QC techniques

Existing facilities,/parameters

Tools/Checklist
Intermediate capacity enhancement

Space and infrastructure, Instruments,

UV-visible spectrophotometer, AAS, NEPLAS Accreditation, (RWSS)

Glassware and reagents, Water supply,

Power supply, Human resource, NDWQS, NEPLAS

Advanced capacity enhancement
ISO 17025 accreditation, Pesticides, Trihalomethane, GC/MS, ICP/MS

“Technically Competent”
Resources required
(Capital and operational costs) Available resources
Market assessment
Financial resources
Balance resources

Figure 3: Conceptual Framework for Feasibility Assessment of Capacity Enhancement of SWTL
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8.

CONCLUSION AND RECOMMENDATIONS

Following are the conclusions and recommendations for the feasibility study. These have been listed under their respective
headings.

8.1

CONCLUSION

8.

The current functioning status of SWTL was not found satisfactory, as it did not even meet the minimum requirements
(standards) needed for a proper functioning water-testing laboratory.

9.

No Standard Operating Procedures were found and virtually no quality control techniques were applied.

10. Laboratory technician was only minimally trained.
11. Equipment and human resources are inadequate for full a fledged laboratory.
12. From an organizational perspective, with SWSCSA overseeing the functioning, management and day-to-day operations
of the laboratory, there is no need for further improvements as SWSCSA has a very robust and well-defined
organizational management system.
13. There is only one laboratory technician at SWTL, and compounded by the fact that the technician is only available for a
few hours in the mornings and evenings, during the normal working hours (10 am to 5 pm), other non-technical
personnel of SWSCSA handle all matters concerning the laboratory. This puts some kind of uncertainty in the
operations of the laboratory during the normal working hours.
14. Certain clauses in the constitution of SWTL need to be changed to reflect the new mission and goal of SWTL.

8.2

RECOMMENDATIONS AND SUGGESTIONS

10. Fully trained personnel should run the lab with standard operating procedures fully developed, practiced and
documented.
11. Quality control techniques should be applied in order to deliver quality results; water quality report format should be
corrected.
12. Among all the options provided under section 2, the unavoidable option (laboratory for SWSCSA only) has been
recommended for capacity enhancement at this stage, and when the basic necessity of operating the laboratory as it is
now have been fulfilled by SWTL, other options can be considered.
13. Based on the initial performance of SWTL after upgrading to the basic necessities (unavoidable option), SWTL should
consider other options and upgrade their equipment (such as, AAS/GF or ICPMS) so that it can deliver quality results on
metal analysis including arsenic testing.
14. To provide more benefits to the society and at the same time increase its market and publicity, SWTL should gradually
work towards providing diverse service, for example, air and soil analysis, food and drug analysis and water and
sanitation, hygiene education and environmental engineering, to mention a few.
15. As SWSCSA working committee oversees the operational, financial and management of SWTL, the laboratory is in a
position to develop into a efficiently managed organization, however, it first needs to develop and expand its own
operational activities to mandate a different body (from members of SWSCSA users/consumers) to oversee the overall
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management of the organization. Currently, the basic organizational arrangements need to be upgraded to meet the
planned activities and vision SWTL has set itself.
16. There is a vast amount of revenue that can be generated if SWTL can provide quality services to its potential customers
(Water Users’ and Sanitation Committee) in the three adjoining districts of Rupandehi, Kapilvastu and Nawalparasi.
SWTL should tap into this market area first (market concentration), and gradually expand its market areas (market
diversification) to other potential districts of western, mid-western and far-western regions of Nepal.
17. In addition to the above, SWTL can further expand its market area by providing government recognized services to
mineral water bottling plants in the three districts (service/product diversification). There are about 33 such mineral
water bottling plants in Rupandehi, Kapilvastu and Nawalparasi who need to check the quality of their mineral water
through a government-accredited laboratory. If SWTL can tap into this market, it can increase its revenue generation.
18. The business plan developed under this study for SWTL can be used as a basis for developing the marketing plan and
strategies
that
SWTL
should
follow
to
expand
its
services
to
potential
areas.
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ANNEXES
ANNEX – 1: TECHNICAL, ORGANIZATIONAL & MARKET ASSESSMENT TOOLS UTILIZED
1.

Technical Assessment
 Approach and Methodology
Meeting and consultation with major stakeholders and other experts, situation analysis of the laboratory itself and
terms of reference should give precise expectation from the project. Scope of the expected laboratory service will
be defined for three different phases of scaling up: immediate, midterm and long term. Requirement for capacity
enhancement of each phase will be identified and described and ways and means to achieve them will be
explained.


Preparatory works at RWSSPWN at Pokhara
An introductory meeting will be held with RWSSPWN Pokhara officials. Soon after a detail meeting will be held
which will discuss about expectation of RWSSWN, work plan, approach and method and an inception report will be
prepared. Then preparation will be made for Shankarnagar Laboratory visits.



Situation analysis at Shankarnagar
At Shankarnagar an introductory meeting will be held with laboratory employees. Then a desk study will be carried
out which will include review of organogram, constitution and institutional profile. Similarly, proposals and reports
prepared by the Shankarnagar Laboratory will also be studied. A meeting with Board of directors, concerned DDC
officials and laboratory employees will be held. The meetings will discuss in depth about the scope and expectation
of the project.
The technical personnel of the project will also observe and evaluate space and infrastructure, glassware and
reagents, instrumentation, human resource, electricity supply back up, water supply, distillation plant,
occupational health and safety and waste disposal. An inventory will be prepared which will include quantification
of all of the above-mentioned items. Actual sample collection and analysis by laboratory employees will also be
observed.



NDWQS 2005
The publication entitled “National Drinking Water Quality Standards, 2005 and Implementation Directives for
National Drinking Water Quality Standards (NDWQS), 2005, published by Ministry of Physical Planning and Works
will be studied. This document will give us the list of parameters to be tested, frequency of testing and methods of
analysis and other associated information. Things required by this document are important to be met because
most of the customers will want to know whether their water samples meet the standards set by NDWQS 2005.



Identification of requirement
Requirement in terms of quality and quantity will be listed and described for followings. Reagent, glassware,
instrument, lab space, distilled/deionized water and power back up and human resource. The methods and
resources required to meet the analysis of parameters set by the NDWQS 2005 will also be listed.
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Communicate with different institutions
Websites and personnel of the following institutions will be consulted for identifying need of water quality testing
and also for expert opinion on operation and maintenance of a water testing laboratory; NBSM, DWSS, ENPHO,
WETC, Fund Board, MOSTE, NEWAH, scientific material suppliers and back up electricity supplier.



Meeting the goal
All the information obtained from above mentioned activities will be analyzed and synthesized and ways and
means will be identified so that the goal of capacity enhancement can be met in different phases. In the first phase
current use of resources and analysis will be fine tuned and optimized so that the analysis carried out at present
meet all the standards. Parameters listed and methods of sampling and analysis as required by NDWQS 2005 will
also be taken into consideration while proceeding towards phase wise achievement. Achievement strategy of
midterm and long-term capacity enhancement will also be discussed.





2.

Checklist of the study


Meeting with concerned RWSSWN experts



Human resource



Meeting with lab employees



House keeping



Meeting with DDC and water user’s group



Occupational health and safety



Meeting with RWSSWN after draft report
preparation



Waste disposal



QA/QC provisions



Institutional profile and constitution



Meeting with institutions in Kathmandu



Standard operating procedures



Meeting with experts in Kathmandu



Space and infrastructure





Glassware and reagents

Meeting with scientific materials supplier in
Kathmandu



Instrumentation



NDWQS requirements



Water supply





Electricity and backup

Immediate and intermediate and long term
goals

Tools of the study


Stakeholder meeting



Observation and evaluation



Interview



Expert consultation



Field visits



Quality control techniques



Literature/reports review

Organizational Assessment
This Organizational Capacity Assessment (OCA) Toolkit is derived from Mckinsey’s OCA and customized/re-designed for
assessing the organizational capacity of Shankarnagar Water Testing Laboratory (SWTL) to provide business services to
their customers. This tool provides baseline information needed to develop strengthening interventions in weak areas
of SWTL so as to improve their service deliveries to sustain its long-term viability. It is intended to be a participatory
assessment tool. The assessment consists of statements in six capacity areas.
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1.

Governance

2.

Operations and Management

3.

Human Resources Development

4.

Financial Management

5.

Business Services Delivery

6.

External Relations

Individual interviews, focus group discussions and document reviews are collected under each capacity area and
quantifiable (scores) recorded as follows.


0 = Nonexistent.



1 = Neutral, no improvement made.



2 = Needs improvement.



3 = Some progress made; only little improvement required



4 = No need for immediate improvement.



5 = Excellent achievement, capacity fully achieved
Table 32: Participatory Organizational Capacity Assessment Toolkit

Nos.

Descriptions

Scoring
0

1

2

3

4

5

Governance
1

Governing body functioning and attracting funding

2

Governing board providing leadership

3

Mission statement with a business orientation clearly articulated

4

Legal status compliant with official registration requirements

5

Differentiation of oversight and management roles followed

6

General membership is represented adequately in all leadership and governance structures

7

Gender balance and representation exists

8

Democratic elections held

9

Constitution and bye laws reviewed regularly and updated

Operations and Management
1

Standard operating procedures and policies functioning

2

Effective use of information tools and systems

3

Effective strategy for implementing business plans

4

Facilities and equipment management control in place

5

Capacity for developing business plans aligned with vision and mission

6

Transparent process for decision making in regular use
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Nos.

Descriptions

Scoring
0

1

2

3

4

5

Human Resources Development
1

System in place for resolving staff conflicts and disputes

2

Transparent merit-based recruitment procedures in place

3

Systems to motivate staff in place

4

Systems for compensation and staff benefits developed and being followed

5

Staff training plan developed and being followed

6

Staff know why they do what they are doing

7

Every staff member has a clear work plan for meeting the strategy of the organization

8

Staff hold regular meetings to review and affirm the strategy

9

Staff have appropriate skills to achieve the mission of the organization

10

Staff have appropriate numbers to achieve the mission of the organization

Financial Management
1

Books of account are current

2

Existence of updated accounting policies, procedures and manuals

3

Transparent budgeting process operational

4

Internal controls adhered to

5

Internal and external audits/financial reviews undertaken regularly

6

Diverse and sustainable resource base exist

7

Members involved in budget preparation & approval

8

Financial records regularly available to members

Business Services Delivery
1

Adequate capacity for handling of water testing and produce desired test results

2

Use of assessment tools for evaluating customer satisfaction with services provided to them

3

Capacity to set baselines, targets and monitor improvements

4

Capacity to identify appropriate business services

5

Demonstrated capacity to sustain market-driven business services

External Relations
1

Formal working relationship with government agencies in place

2

Written agreement with private sector and NGOs in place

3

Partnerships with NGOs in place

4

Advocacy strategy being implemented
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Nos.

Scoring

Descriptions

0

5

Business partnerships with private sector in place

6

Strategic working partnerships in place to develop a social responsibility organization

1

2

3

4

5

Apart from the above participatory organizational capacity assessment, an observatory organizational capacity assessment
is also required to observe areas that need appropriate interventions to strengthen them. This is done through the grid
designed below.
Table 33: Observatory Organizational Capacity Assessment Grid
Capacity
Elements

1

2

3

4

Mission

No written mission or
limited expression of
the
organization’s
reason for existence.

Mission that somewhat
reflects its value and
purpose, but it is used
by few and only
occasionally.

Clear mission that
reflects its values
and purposes; held
by many within the
organization
and
often referenced.

Clear mission that
reflects its values and
purposes; universally
held with organization
and
frequently
referenced.

Vision

No clear vision what
the
organization
aspires to become or
achieve.

Somewhat clear or
specific vision, but
rarely used to direct
actions or set priorities.

Clear and specific
vision held by many
within
the
organization
and
often used to direct
actions and set
priorities.

Clear, specific and
compelling
vision,
universally held within
organization
and
consistently used to
direct actions and set
priorities.

Board
Governance

Roles of board and
management
are
unclear; board rarely
reviews budgets or
holds
manager
accountable.

Roles of board and
management are clear
and the board functions
according to by-laws,
reviews budgets; it does
not regularly review
manager performance,
monitor
potential
conflicts of interests or
review audits.

Roles of board and
management
are
clear and function
well; board reviews
budgets, audits; it
co-defines
performance
targets and actively
encourages
manager to meet
targets;
annual
review of manager’s
performance
but
board not prepared
to hire or fire
manager.

Board
and
management
work
well together with
clear roles; board fully
understands
and
fulfills fiduciary duties;
actively
defines
performance targets
and holds manager
fully
accountable;
board
empowered
and prepared to hire
or fire manager if
necessary;
board
periodically evaluated.

Manager
Leadership

Some
building

Some
success
in
building trusts with

Actively and easily
builds trust with

Constantly establishes
win-win relationships

Score

Leadership Capacities

difficulty
trust with
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Capacity
Elements
Effectiveness

1

2

3

4

others; micromanages
projects; inconsistent
attention
to
organizational vision.

others;
generally
confident in others’
ability to be successful,
visible commitment to
organization and its
vision.

others; encourages
others to succeed;
gives
others
freedom to try out
new ideas and
grow;
shows
constant
commitments
to
organization and its
vision;
inspires
others
around
vision.

with others, both
within and outside the
organization; creates
opportunities
to
motivate and promote
people’s
development;
articulates path to
achieving vision that
enables others to see
where they are going.

Score

Adaptive Capacities
Strategic
Planning

If strategic plans exist,
it is rarely or never
referenced.

Strategic plans exist and
sometimes
direct
management decisions.

Strategic planning
carried out on a
near regular basis;
strategic plan used
to
guide
management
decisions.

Strategic
planning
exercise carried out
regularly;
strategic
plan used extensively
to guide management
decisions.

Evaluation or
Performance
Management

Some
data
on
organization activities
and outputs (such as,
number of customers
served) are collected
but outcomes are not
measured (such as,
the extent to which
customers repeatedly
come back).

Solid
data
on
organization’s activities
and
outputs
are
regularly collected, and
some outcomes are
measured.

Performance
measured
and
progress tracked in
multiple ways on a
regular
basis;
multiple indicators
used in evaluation
with primary focus
on outcomes.

Comprehensive
system
used
for
measuring
performance on a
continual
basis;
benchmarking used by
staff in target setting;
useful
outcome
indicators exits in all
areas;
longitudinal
studies conducted.

New Program
Development

Limited ability to
create new programs;
new programs created
only in response to
funding availability.

Limited assessment of
gaps in ability of
existing programs to
meet recipient needs,
with little or limited
actions taken; some
ability
to
modify
existing programs and
creates new programs.

Occasional
assessment of gaps
in ability of existing
programs to meet
recipient
needs;
demonstrated
ability to modify
and
fine-tune
existing programs
and create new
programs.

Continual assessment
of gaps in ability of
existing programs to
meet recipient needs;
efficiently
and
effectively create new,
innovative programs
to meet needs in local
areas
or
other
geographies.
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Capacity
Elements

1

2

3

4

Assessment of
External
Environment
& Community
Needs

Planning
not
supported
by
systematically
collected information
about
community
needs or external
opportunities
and
threats.

Information
about
community needs or
external opportunities
and threats used to
inform
planning,
although collection is
haphazard.

Information about
community needs
and
external
opportunities and
threats is regularly
used to inform
planning.

Clear,
established
systems regularly used
to assess community
needs and external
opportunities
and
threats; information
systematically
collected and used to
support and improve
planning efforts.

Partnerships
& Alliances

No partnerships or
alliances with others
for profit, nonprofit or
public sector entities.

If relationships do exist,
some
may
be
precarious or not fully
mutually beneficial.

Some
key
relationships with a
few
types
of
relevant
entities
(for-profit,
non
profit, public sector)
have been built and
leveraged;
action
around
common
goals is generally
short term.

Strong, high impact
relationships
with
variety of relevant
entities (government
as well as for-profit,
other nonprofit, and
community agencies)
are leveraged and
maintained;
relationships
anchored in long-term
mutually
beneficial
collaborations.

Score

Management Capacities
Staff

Drawn from a narrow
range of experiences;
interest and abilities
limited to present job;
little ability to solve
problems as they rise.

Drawn from somewhat
diverse
experiences;
good
capabilities
including some ability
to solve problems as
they arise; many are
interested in work
beyond their current
jobs and in the success
of
organization’s
mission.

Drawn from diverse
experiences with a
broad range of
skills; most are
highly capable and
committed
to
mission
and
strategy; eager to
learn and develop,
and
assume
increased
responsibility.

Drawn
from
extraordinary diverse
experiences with a
broad range of skills;
most
are
highly
capable in multiple
roles and committed
to mission, strategy,
and
continuous
learning; eager and
able to take on special
projects;
frequent
source of ideas for
improvement
and
innovation.

Funding
Model

Strong dependence on
a few funders, largely
of same type (e.g.,
government

Multiple
types
of
funding sources with
only a few funders in
each type, or many

Solid
base
of
funders from many
types of funding
sources;
some

Highly
diversified
funding
streams;
organization insulated
from potential funding
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Capacity
Elements

1
foundations,
corporations,
individuals).

or

2

3

4

funders within only one
or two types of funders.

ability to guard
against
funding
instabilities
(e.g.,
operating reserves,
small endowment);
has
developed
some
sustainable
revenue generating
activity.

instabilities (e.g., fully
developed
endowment);
has
developed strong and
sustainable revenue
generating activities.

Financial
Operations
Management

Gifts
and
grants
deposited
and
acknowledged;
bills
paid
regularly,
supporting
documentations
collected
and
retained.

Financial
activities
consistently
documented
and
reported; appropriate
checks and balance
exists; activities tracked
to budget.

Established internal
controls govern all
financial operations;
activities
fully
tracked, supported
and reported; some
attention paid to
cash
flow
management.

Robust systems and
controls govern all
financial
operations
and their integration
with
budgeting,
decision making and
organizational
goal;
cash flow actively
managed.

Recruiting,
Development
& Retention
of Staff

Very limited training,
coaching
and
feedback; infrequent
performance
appraisal;
no
systems/processes to
identify
promising
new
staff
and
managers.

No system for staff
development;
feedback/coaching
occur
sporadically;
performance evaluated
occasionally;
inconsistent efforts to
identify promising new
staff and managers.

Limited use of a
staff development
system;
frequent
coaching
and
feedback;
performance
regularly evaluated;
ongoing effort to
identify promising
new
staff
and
managers.

Full use of a staff
development system
with ongoing coaching
and
feedback;
performance
appraisals
are
institutionalized; well
planned process to
recruit, develop, and
retain key managers;
manager takes active
interest in managerial
development.

Critical positions within
and
peripheral
to
organization
are
staffed, though some
inappropriately;
attendance problems
are
limited;
high
turnover is sometimes a
challenge.

Critical
positions
within
and
peripheral
to
organization
are
adequately
and
appropriately
staffed; attendance
problems are rare;
turnover is limited.

All positions within
and peripheral to
organization
are
adequately
and
appropriately staffed;
attendance problems
are extremely rare;
turnover is limited;
vacancies
filled
immediately.

Score

Operational Capacities
Staffing Levels

Some positions within
and peripheral to
organization
(e.g.,
staff,
volunteers,
board,
senior
management)
are
unfilled, inadequately
filled, or experience
high turnover and/or
poor attendance.
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Capacity
Elements

1

2

3

4

Fundraising

Generally
weak
fundraising skills and
lack
of
expertise
(either internally or
accessible externally).

Main fundraising needs
covered
by
some
combination of internal
skills and expertise, and
access
to
external
fundraising assistance
(if/when needed).

Fundraising needs
adequately covered
by well-developed
internal fund raising
skills;
occasional
access to some
external fundraising
expertise (if/when
needed).

Highly
developed
internal
fundraising
skills and expertise in
all funding source
types to cover all
needs;
access
to
external fundraising
expertise
for
additional
extraordinary needs.

Computers,
Applications,
Network
&
Email

Limited
use
of
computers or other
technology in day-today activity and/or
little or no usage by
staff of existing IT
infrastructures.

Adequately equipped at
central
level;
incomplete/limited
equipment at locations
aside from central
office;
equipment
sharing
may
be
common; satisfactory
use of IT infrastructures
by
staff;
periodic
training provided to
some staff members.

Solid hardware and
software
infrastructures that
contribute
to
increased efficiency;
regular use of IT
infrastructures by
staff, though some
accessibility
challenges
for
frontline staff may
exist;
periodic
training provided to
all staff members.

State-of-the-art, fully
networked computing
hardware
with
comprehensive range
of up-to-date software
applications; all staffs
have
individual
computer access and
email; high usage level
of IT infrastructures by
staff; regular training
provided to all staff
members.

Building
&
Office Space

Inadequate physical
space for serving
customers
and/or
providing staff with
individual
and
teamwork space.

Physical space can be
made to work well
enough
to
suit
organization’s
most
important
and
immediate needs; a
number
of
improvements
could
increase effectiveness
and efficiency.

Fully
adequate
physical space for
the current needs of
the
organization;
décor
partially
reflects
cultural
traditions
of
customers
and
communities
served.

Physical space well
suited for current and
anticipated
future
needs; well designed
to
enhance
effectiveness
and
efficiency;
décor
clearly reflects and
affirms
cultural
traditions
of
customers
and
communities served.

3.

Score

Market Assessment
The Market Assessment (MA) toolkit is divided into two parts, namely (1) Overall Market Assessment, and (2)
Consumers Assessment.
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Table 34: Overall Market Assessment
Nos.

Questions

Overview of Market
1

What are the major market areas for your laboratory?

2

Who are the major customers of the services provided by SWTL?

3

What is your market share or sales growth? Turnover for the past 5 years.

4

List potential outside influencing factors that may affect the marketability of your services and how you anticipate
overcoming these risk factors.

5

Identify major purchasing influences and influencers for your services. What are the important purchase influence
factors?

6

With your current capacity, what other market areas can you expand to?

7

With increased capacity, what other market areas can you expand to?

Market Structure
1

Who are your major competitors in this water testing services?

2

How strong is the current and/or potential competition?

3

Who are the customers of these competitors? What market sectors do they serve? Where are the market gaps for
your services to exploit?

4

What services are offered by the competition?

5

How do competitive services compare with your services on quality, price, and features?

6

How can you best position your service in the market relative to your competition?

7

What percentage of the total market does your competitors hold?

8

What is fee structure for the services (water testing) provided by SWTL?

9

How is the fee structure determined?

10

Does the revenue generated by the services offered by the laboratory be able to meet the overall operating
expenses of SWTL?

11

Do you have a staff dedicated to the marketing of your services?

12

Have you done any promotion activities to highlight the services offered by SWTL?
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Table 35: Consumers' Assessment
Nos.

Questions

Ratings/Responses

Customer Satisfaction
1



Less than 6 months



1 year to less than 3 years



3 years to less than 5 years



5 years or more



Every day



Every week



Every 2 to 3 weeks



Every month



Every 2 to 3 months



Every 4 to 6 months



Once or twice a year

How would you rate your overall satisfaction with SWTL services?



Very satisfied

Comment on the rating.



Somewhat satisfied



Neutral



Somewhat unsatisfied



Very unsatisfied

How likely is it that you will recommend SWTL to others?



Very likely

Comment on the rating.



Somewhat likely



Neutral



Somewhat unlikely



Very unlikely

How likely are you to continue purchasing SWTL services?



Very likely

Comment on the rating.



Somewhat likely



Neutral



Somewhat unlikely



Very unlikely

How long have you used SWTL services?

2

Which of SWTL services do you use?

3

How frequently do you purchase services from SWTL?

4

5

6

7

Do you have any suggestions for improving SWTL’s services?
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ANNEX – 2: CONSULTATIONS
Table 36: Consultations with Various Stakeholders
No.
1

Date

Name

Designation

Office

Saturday, 23 February
2013

Shambhu Prasad Shah

WASH Advisor

DWASHCC, Rupandehi

Mr. Shambhu Prasad Shah, WASH Coordinator at DWASHCC, Rupandehi praised the efforts made by the management and
users/consumers of SWSCSA in providing quality and continuous water supply to its users/consumers. Regarding SWTL, he
opined that both initial technical and financial support is required for the laboratory to increase its capacity and service
areas. Thereafter the laboratory must be operated by the revenue it generates to sustain itself in the long the run. For this
the lab must advertise itself and do a lot of marketing activities. They are not equipped for this right now but with support
can become a regional water-testing service provider. The laboratory must be operated like a business for it to sustain
itself in the long run. He helped us in meeting with the DDC officials. The advisor agreed that there is a strong need of an
accredited water testing laboratory in western region. However, he also opined that while supporting a particular water
users’ committee (WUSC) for establishing a laboratory one also needs to keep in mind that the other water WUSCs are not
turned away, i.e. any likely biasness should be dealt with in advance. The WASH advisor also stated that it is essential that
the legal requirement, institutional arrangement and WASH guidelines should be duly followed as much as possible.
2

Saturday, 23 February
2013

Shankarnagar WUSC
members, VDC
representatives, etc.

Shankarnagar, Rupandehi

An introductory meeting was held among the members of WUSC, VDC representative, RWSS representative and RWSS
consultants in the Shankarnagar WUSC office at Shankarnagar. Mr. Bimal Sharma of RWSSP-WN gave an introduction
about the feasibility study and highlighted its importance. He expressed that feasibility study was necessary to see if there
exists a strong likelihood of long term sustainability of the envisaged Shankarnagar water-testing laboratory (WSTL) as the
regional laboratory. The technical and market assessment consultants briefly explained the approach of the feasibility
study. The meeting focused on the sustainability issue and social service. It was agreed in principle that the laboratory to
meet its increasing cost should generate more income and it was also agreed that service should be provided in
concessional rate for low-income communities and institutions.
3

Sunday, 24 February
2013

Madhav Jung Karki

Chief Engineer

DDC/DTO, Rupandehi

Appraised Mr. Karki about the Shankarnagar Water Supply Consumers and Sanitation Association (SWSCSA) and the
establishment of its water-testing laboratory (Shankarnagar Water Testing Laboratory - SWTL). We informed him on how
SWTL had approached RWSSP-WN for financial support to strengthen their laboratory through consultations with
Siddharthanagar DDC. We let him know that RWSSP-WN had hired us as independent consultants to conduct an
assessment of SWTL before the said support can be given to SWTL.
Mr. Karki appraised us about the support DDC has made to SWTL; Rs. 500,000 as financial support was given to SWTL
about 5 years ago, and whatever laboratory equipment that was left over by FINNIDA and which was usable was given to
SWTL for their water testing laboratory. He was of the opinion that even if SWTL cannot be established as a regional
water-testing center it could at least serve Lumbini Anchal. Furthermore, we could not meet the newly arrived Local
Development Officer (LDO), and Mr. Karki said he would brief the LDO about this initiative being taken to strengthen
SWTL. He encouraged us to do the assessment of SWTL and said that whatever necessary support that is needed by SWTL,
Siddharthanagar DDC will help out in some ways.
4

Sunday, 24 February
2013

Bhim Prasad Pandey
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No.

Date

Name

Designation

Office

A meeting was held with Lab Techhnician of Shankarnagar Lab in which the objective of the project was discussed about in
detail. Mr. Bhim Pandey was informed about the requirement of obtaining Nepal Standard accreditation. He was also
explained what it means that the laboratory would be a regional one. Commitment needed for generating standard
quality data was also emphasized. Mr. Pandey agreed all the things discussed and said he was committed and would do
whatever is needed. He said he has been constantly putting efforts from the since the inception of the laboratory to give
continuation to it. Since there is a demand of quality service and NS mark it is necessary that the laboratory obtain NS
mark.
5

Monday, 25 February
2013

Bhim Prasad Pandey

Lab Technician

SWSCA

The study team prepared inventory of the existing materials of the laboratory. The reagents were stored in the
refrigerator. However the Mr. Pandey is not aware that the reagents are stored in the shelf at room temperature. He does
not seem to be aware of need of aseptic techniques in microbiological analysis. Although this lab is in operation for the
last six years they are not doing things correct. They do not use any quality control techniques. There is no SOP about
microbiological analysis. Amazingly there is a 24 hour water supply and electricity supply. This makes the smooth running
of the lab easier. There is enough space for intermediate capacity enhancement. Intermediate enhancement would not
provide facilities for metal analysis by using Atomic absorption spectrometer. More resources will be needed to add AAS.
However, adding AAS itself can be considered important and should be added as soon as it is possible. Pesticides will be
soon in demand therefore GC/MS is also important.
6

Monday, 25 February
2013

Shrawan Jaiswal

Business Owner

Global Multi-Products/Aman Copy
Udhyog/Mineral Water Company

Mr. Aman, a businessperson who owns a mineral water bottling plant and paper/copy business lives in Shankarnagar and
is a consumer of the drinking water supplied by SWSCSA. He was kind enough to meet us and provide his opinions, from a
business aspect, regarding SWTL. He said SWSCSA is no doubt doing a great job of providing safe drinking water to its
consumers, and the operational aspect of the association is managed by a full fledged board, working committee, and
staffs who are dedicated to the cause of the association.
Regarding SWTL, he was of the opinion that the laboratory had a great future if only it could get accreditation (NS mar,
etc.) from the government for the services it provides. There are many mineral water bottling plants (23 in Kapilvastu &
Rupandehi itself) that require weekly checking of their water quality. They send to their water samples to Kathmandu to a
government recognized and accredited water testing lab for checking. This is expensive. If SWTL can get government
recognition and accreditation, all these mineral water bottling plants can be a source of revenue for SWTL. In addition to
this, mineral water bottling plants from Syangja, Gulmi and even Pokhara will bring their businesses to SWTL. This will
generate a huge amount of revenue for SWTL from just checking water quality of the mineral water bottling plants. If
SWTL is able to get recognition and accreditation from the government and be able to advertise itself as regional water
testing laboratory, its market areas can reach up to Dhangadi. Butwal slowly becoming a business hub with the expansion
of the 6 lane highway, SWTL can provide various services for customers from Nawaparasi to Kailali, however for this it has
to be recognized and accredited by the government. There is huge scope for SWTL to expand its business.
Apart from water testing, SWTL can slowly expand its services to food items also. Rupandehi has 3 border check points,
and a lot of food items being imported into Nepal needs to checked by an accredited lab for it to pass through customs.
Currently, samples are sent to Kathmandu for checking and then after released from the customs. This is causing long
delay in clearing the food items from customs. If SWTL is a able to provide this service, then this is where it can generate a
lot of revenue for itself, and be able to justify the initial investments made for upgrading the laboratory.
7

Monday, 25 February
2013

Dinesh Acharya

Organization Chief

Murgiya Drinking Water Supply & Sanitation
Association (MDWSSA)

Dinesh Acharya, organization chief of the Murgiya Drinking Water Supply and Sanitation Association (a similar organization
like SWSCSA), was kind enough to appraise us about MDWSSA during our visit there. MDWSSA is also a FINNIDA handed
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No.

Date

Name

Designation

Office

over project and is operated by their water users/consumers. They do not have a water-testing laboratory, and as such
send all their water testing requirements to SWSCSA. They operate on a similar pattern as that of SWSCSA and have been
able to set up about 1815 metered water taps. They have been able to accumulated about Rs. 13 million as fund reserve
over the past 5 years.
8

Tuesday, 26 February
2013

SWSCSA, RWSSP-WN

Stakeholders

SWSCSA, RWSSP-WN

An informal meeting was held at Shankarpur office among SWUSC chairman, vice chairman, CTA RWSS Mr. Rai, Mr. Bimal
Sharma, consultants and laboratory technician. Progress was briefed and again the issue of sustainability was discussed.
The team of consultants and Shankarnagar lab team visited Amarapuri WUSC. AWUSC also has a lab, which seemed more
organized and the lab personnel was also more informed. They measure pH, chlorine, coliform, iron and arsenic, TSS,
E.coli. They have iron and arsenic kit. Samples are brought from Narayanghat and adjoining areas. They are campaigning
for every WUSC having its own lab. They are planning to add a equipment that costs about Rs. 45000.00 and talked about
it to Mr. Sambu, the wash advisor at Bhairahawa. They are also trying to develop Amarapuri WUSC as resource center for
water safety plan. Amarapuri has delagua kit, turbidity meter, balance, autoclave, oven, incubator and refrigerator and
arsenic Hach kit. They have a full time lab technician.
9

Tuesday, 26 February
2013

Business Owner

Teashop across SWSCSA

The owner of the teashop across the road from SWSCSA was kind enough to share her thoughts on the services of SWSCSA
and SWTL. We are very satisfied with the quality of water supplied by SWSCSA, and the management of SWSCSA is doing a
very good job. We are willing to pay higher rates for water if required by SWSCSA if they continue to provide us with clean
and drinkable water continuously. They continuously do quality check and have enough water supply for continuously
supply.
Regarding SWTL, we are aware of the laboratory but not work seems to be done there. Support is required to enhance the
capacity of the water-testing laboratory so that it can provide services to the whole region.
10

Tuesday, 26 February
2013

Various households

Shankarnagar area

Consultations with various households (consumers/users) were done. Many praised the quality and continuous supply of
water supply by SWSCSA. Personnel from SWSCSA come every month to check the quality of water at our end. Regarding
the water testing laboratory, they knew the lab existed but said that both financial and technical support were required to
enhance the capacity and services of the laboratory.
11

Tuesday, 26 February
2013

Soumendra G.C.

Hotel owner

Bishal Hotel, Butwal

Soumendra G.C., the owner of Bishal hotel in Butwal, was previously the treasurer of MDWSSA. He opined that SWSCSA
was doing a good job in providing drinking water to the residents of Shankarnagar. Shankarnagar VDC is improving very
quickly and its residents come from diverse areas. This has put pressure on SWSCSA to provide quality water to its
residents and they are doing a fantastic job. With Butwal and its surrounding areas expanding rapidly and Butwal slowly
turning into a business hub with the expansion of the Butwal to Bhairahawa business highway, it is the ideal time for SWTL
to expand its services, but for this, initial financial and technical support is required but thereafter SWTL should be
operated as a business unit of SWSCSA for its long term sustainability.
12

Tuesday, 26 February
2013

Nanda Lal Banjade

DE

DWSSDO, Rupandehi

We apprised Mr. Nanda Lal Banjade of the purpose of our study/assessment, and he was very interested in knowing how
support can be extended to SWTL to improve its capacity. SWSCSA has already established itself as a model drinking water
supply organization in the country, and many other drinking water schemes follow SWSCSA’s management and
Rural Water Supply and Sanitation Project Western Nepal
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No.

Date

Name

Designation

Office

operational styles. However, SWTL needs support and for this what they have asked from RWSSP-WN is justifiable. After
receiving the support, SWTL will need to do a lot marketing activities to promote itself so that it can generate enough
revenue to meet its operating costs. The government cannot do marketing for SWTL but informally we let others know
about SWSCSA/SWTL activities during our workshops, conferences, seminars, etc.
13

Tuesday, 26 February
2013

Lok Prasad Poudel

WASH Advisor

DWASHCC, Nawalparasi

We apprised Mr. Lok Prasad Poudel, the WASH advisor at DWASHCC, Nawalparasi, of the purpose of our visit and
requested him to set up a meeting for us with the Local Development Officer of Nawalparasi DDC. The unused equipment
in the store was checked. An autoclave and a refrigerator may be useful but need to be tested first.
14

Tuesday, 26 February
2013

Man Bahadur Khadka

Planning Officer

DDC, Nawalparasi

Mr. Man Bahadur Khadka, LDO, Nawalparasi was briefed on the purpose of our visit and he said that all support will be
given to SWTL from his districts. We asked if we could see the laboratory equipment that were left over by FINNIDA after
handing the drinking water projects to the government, and he more than willingly let us go through the old items to see if
any could be used for SWTL.
15

Tuesday, 26 February
2013

Surendra Pathak

Representative

Baisnav Mata Scientific Mart

Baisnav Mata Scientific Mart was visited. Can supply all the equipment and reagents if enough time in advance was given
for supply. Professional technician was not appointed. Similar reply from Om Surgical and Science House. Repair
technicians are available in local colleges.
16

Tuesday, 26 February
2013

Man Bahadur Ranabhatt

General Secretary

Amarapuri Drinking Water Supply and
Sanitation Association, Nawalparasi

We met the general secretary, chairperson and vice-chairperson of the Amarapuri Drinking Water Supply and Sanitation
Association (ADWSSA) at their office in Amarapuri, Nawalparasi. ADWSSA is operated on a similar model as SWSCSA but
their source of water supply is through gravity flow. They also follow the Small Town Development model, which
mandates that each and every drinking water supply scheme have their own water-testing laboratory.
The water-testing laboratory established by ADWSSA is not operated as different entity (unlike SWSCSA) but falls within
the association. The rates charged for supplying drinking water is fixed by the small town development model whereas the
rates for water-testing services are determined by the board & working committee of ADWSSA and is on the higher side as
compared to SWSCSA.
The water-testing laboratory has the minimum set of equipment as that of SWTL, and water testing for various
parameters is done like SWTL.
17

Tuesday, 26 February
2013

Chairperson

Bardakot Drinking Water Supply and
Sanitation Association, Nawalparasi

On the way back from Amarapuri, we met with the chairperson of Bardakot Drinking Water Supply and Sanitation
Association, and apprised him of the proposed capacity enhancement of SWTL. He fully supported the idea and said that a
regional water-testing laboratory fully recognized by the government would be very beneficial to their area as well.
18

Wednesday, 27
February 2013

Sashi Bhusan Thakur

WASH Advisor

DWSSDO, Kapilvastu

Kapilvastu DDC was visited. LDO was out of town. The wash advisor was informed about the feasibility study and he was
requested to convey the message to LDO and chief technical officer.
19

Friday, 1 March 2013

Sailesh Jha & Ram
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NBSM
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No.

Date

Name

Designation

Office

Krishna Giri
Discussed with Mr. Sailesh Jha of NBSM about NBSM accreditation technical requirements, equipment, infrastructure,
NBSM audit etc. According to Jha human resource should be trained and competent, MSc is not required. If possible
AAS/GF should be used to detect at ppb level. Quality manual should be well prepared and uncertainty should be
calculated. Granite bench top and glazed tile on the floor is preferable.
Discussed with Ram Krishna Giri of NBSM about the process of NEPLAS accreditation. According to Mr. Giri an application
letter with a quality manual, quality procedure, internal audit report and list of methods and reference should be
submitted to the NBSM. Then NBSM team will make a site visit. Any non-conformance should be corrected. Then second
visit will be made. Any non-conformance should be corrected. Then NS mark will be awarded.
20

Sunday, 3 March 2013

Krishna Raj

Representative

NABL

Discussed with Mr. Krishna Rai about ISO 17025 accreditation by NABL. He said ISO17025 by NABL is traceable and is
internationally recognized. However, it is more expensive because it costs travel and accommodation cost every year.
21

Monday, 4 March 2013

Narendra Goel & Bhola
Poudyal

Representatives

Meeting with Narendra Goel about supply of equipment, glassware and reagents. Meeting with equipment expert Mr.
Bhola Paudyal about the selection of equipment among the available brands. He recommended both Agilent and Simadzu
for advanced equipment.
22

Tuesday, 5 March 2013

Hasan Shah

Representative

Simadzu

Meeting with Simadzu representative Mr. Hasan Shah and Agilent representative Mr. Ishwor Karki. Bothe the companies
sell AAS flame, AASGF, ICPMS and GCMS. They also have their trained service engineers.
23

Tuesday, 5 March 2013

Tirtha Prasai & Sujan
Man Shrestha

Experts

NAST

Meeting with NAST experts Ms. Tistha Prasai and Dr. Sujan Man Shrestha. They opined the use of AAS GF for trace level
measurement.
24

Tuesday, 5 March 2013

Lok Nath Regmi

National Project
Director

RWSSP-WN/DoLIDAR

Briefed Mr. Regmi, NPD, RWSSP-WN/DoLIDAR about the study that we were conducting for RWSSP-WN and SWSCSA. He
had the following points to say.


Is the support sought by SWSCSA justifiable? Shouldn’t we be supporting only government recognized water-testing
laboratory? There are so many such labs (government owned) in RWSSP-WN working districts.



A well functioning water-testing laboratory is required but along with creating awareness on clean and healthy
drinking water is equally important.



A valid laboratory that is fully capacitated with marketing abilities, government accreditation; having full technical/lab
technicians (as required by NS marks category) should be supported. SWSCSA and SWTL must give assurance and
guarantee that they will be able to sustain themselves in the long run before any financial support can be extended to
them.



Risk factors are very high in the case of SWTL, and they need to give assurance: marketing plans, etc., to justify their
support. They need to make a justifiable business plan for any support to be received from RWSSP-WN.

Please discuss in detail the business plan you have made with them and ask them for their assurance for long-term
sustainability. What guarantee is there that they won’t ask for another support in the future?

Rural Water Supply and Sanitation Project Western Nepal
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ANNEX – 3: OPTIONS: LABORATORY EQUIPMENT & COST ESTIMATES
1.

Option 1: Basic Requirements – Laboratory for SWSCSA use only
Table 37: Option 1: Basic Requirement for SWSCSA WUSC only
Nos.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

2.

Item
UV visible spectrometer
pH meter
Conductivity meter
Water bath
Delagua kit
Oven
Refrigerator
Analytical balance 0.0001g
Distillation system
Glassware and reagent
Furniture
Computer and printer
Construction and plumbing
Power backup
Microbiological media
Subtotal
Human resource
Utilities
Reserve fund
Subtotal
Total

NRs. ±15%
700000
60000
70000
50000
500000
50000
30000
125000
50000
100000
50000
50000
150000
100000
10000
2095000
120000
60000
100000
280000
2375000

Option 2: Minimum Requirements
This is the minimum requirement needed to establish the Shankarnagar Water Testing Laboratory (SWTL).
Table 38: Option 2: Minimum Requirement for Laboratory Establishment
Nos.
1
2
3
4
5
6
7
8
9
10
11
12
13

Item
Atomic absorption spectrometer/hydride generator
UV visible spectrometer
pH meter
Conductivity meter
Water bath
Delagua kit
Oven
Refrigerator
Analytical balance 0.0001g
Distillation system
Glassware and reagent
Furniture
Computer and printer
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NRs. ±15%
3500000
600000
125000
125000
50000
500000
50000
30000
125000
50000
150000
50000
50000
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14
15
16

Construction and plumbing
Power backup
Microbiological media

17
18
19

Human resource
Utilities
Reserve fund

150000
100000
10000
5665000
360000
60000
300000
720000
6385000

Subtotal

Subtotal
Total
3.

Option 3: Equipment from India
Table 39: Equipment Imported from India
Nos.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

4.

Item
Atomic absorption spectrometer/hydride generator
UV visible spectrometer
pH meter
Conductivity meter
Water bath
Delagua kit
Oven
Refrigerator
Analytical balance 0.0001g
Distillation system
Glassware and reagent
Furniture
Computer and printer
Construction and plumbing
Power backup
Microbiological media
Subtotal
Human resource
Utilities
Reserve fund

NRs. ±15%

Subtotal
Total

720000
3220000

2500000
360000
60000
300000

Option 4: Complete Setup (capable of testing all parameters of NDWQS 2005)
Table 40: Complete Laboratory Setup
Nos.
1
2
3
4
5
6
7
8

Item
AAS/GF auto sampler or ICPMS
UV-visible spectrophotometer
Nitrogen digestion/distillation set
BOD Incubator
pH meter
Conductivity meter
Depth sampler (for lakes and ponds)
Ion selective electrode NH3
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Quantity
1
1
1
1
1
1
1
1

NRs
20000000
700000
1000000
600000
150000
150000
10000
200000
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Nos.
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Item
Ion selective electrode NO3
Membrane filtration units/Incubator Millipore
Delagua kit
Oven
Refrigerator
Analytical balance 0.0001g
Analytical balance 0.01g
Double distillation
Deionizing apparatus
Bunsen burner
Water bath
Microscope stereoscopic
Microscope x 1000
Glassware and reagents
Power back up
Generator 5000 wt.
Laptops
Printers
Computer software for lab
Furniture
Building remodeling
Implementation consultant, National
Accreditation Initial ISO17025 NABL Yearly Visit
Yearly visit
Air conditioner
Implementation Consultant, Finland
Air fare economy class
Accommodations

Quantity
1
1
1
1
2
1
1
1
1
1
2
1
1
Lump sum

3
2

6Mm
10 years
1Mm

Total
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NRs
200000
1000000
500000
50000
80000
150000
50000
200000
100000
2000
100000
100000
200000
500000
200000
500000
150000
20000
300000
300000
1000000
1800000
500000
1000000
100000
1300000
170000
100000
33482000
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ANNEX – 4: SOURCE OF REVENUE
Possible source of revenue (gross) per annum after the laboratory is accredited under two scenarios.
Table 41: Scenario 1: Government Mandate NDWQS 2005 - Potential Market
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Table 42: Scenario 2: Three Samples Four Times a Year – Potential Market
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ANNEX – 5: CURRENT MARKET COVERAGE
Table 43: Current Market Coverage of SWTL
Nos.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

Name
Adarsha Drinking Water Association
Amibika Rana
Anisa Rai
Anita Nepali
Area Police Post Training Center
Arniko Tole
Asian Fikri
Astute Nepal Pvt. Ltd.
Ayarbath Primary School
Badhara Drinking Water
Balram Khanal
Banjariya Drinking Water
Bardaghat Water Supply and Sanitation
Bardighat khanepani tatha sarsaphai, jungle muhan
Basairth Madrasa
Basantapur Khanepani Ayojana
Beni Madhav Tiwari
Bhim B. KC
Bikash Raijaimaji
Buddhajyoti 1 Agawa
Business Organization
Butwal Auto Engineering
Butwal Mandap
Butwal Nagar Palika
Butwal Power Company
C.P. Sharma
CDM Nepal
Chandra Maya Bhattarai
Chandranagar Drinking Water Consumer Association
Chet Narayan Bhandari
Chiranjibi Gautam
Club Debkiya
Community Drinking Water
Danda Khola Khanepani
Daune Feeds
Dealing Company
Devi Bidya Pith
Devika BK
Dhalhaki Barrack
Gadhwa Drinking Water and Sanitation Users
Ganga Bhusal
Ganganagar Drinking Water & Sanitation
Gautam Dhoj Malla
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District
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Nawalparasi
Rupandehi
Nawalparasi
Nawalparasi
Nawalparasi
Kapilvastu
Rupandehi
Rupandehi
Nawalparasi
Rupandehi
Rupandehi
Makwanpur
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Kapilvastu
Rupandehi
Rupandehi
Rupandehi
Kapilvastu
Nawalparasi
Rupandehi
Kapilvastu
Rupandehi
Rupandehi
Rupandehi

Type
Association
Individual
Individual
Individual
Organization
Association
Organization
Business
School
Association
Individual
Association
Association
Association
Organization
Association
Individual
Individual
Individual
Organization
Business
Business
Business
Organization
Business
Individual
NGO
Individual
Association
Individual
Individual
Organization
Association
Association
Business
Business
School
Individual
Organization
Association
Individual
Association
Individual

73

The Feasibility Study on Organizational Capacity and Market Assessment of Shankarnagar Water Testing Laboratory, Rupandehi

Nos.
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

Name
Global Variety Products
Gohaki Drinking Water
Gopal Pandey
Hariyali Khanepani Health and Sanitation
Harkha Thapa
Health Post
Himalayan Agribusiness
Himali Poultry Form
Hira Bahadur Khatri
Hom Bahadur Adhikari
Hotel Gandhara
Indra B. Singdali
Iswor Thapa
Jagadamba Spinning Mills
Janta Madhyamik Bidyalaya Tindhara
Jiblal Bhattarai
Jungle Muhan
Jungle Muhan Khola
K.R. Dahal
Kalika Khanepani Tatha Sarsaphai Sanstha
Kalika Primary School
Kamal Chaudhari
Kamal Thapa
Kamana Distillery
Kapilbastu Vidyalaya
Kapildev Yadav
Karmayams Mineral
Keshari Tamrakar
Khagira Thapa
Khanepani Tatha Sarsaphai Sub-division
Krishnanagar Bhansar Office
Laxman Pradhan
Laxmi Kafle
Lumbini Bakhra Palan Tatha Krishi Farm
Lumbini Dhago Karkhana
Madihiya Lisihawa
Madrasa
Mandal Shah
Manikar Karki
Maya Poudel
Mina Chaudhari
Mohan Enterprises
Mohani Sugar and General
Monika Bansal
Motipur Water Supply
Mukut B. Khatri
Murgiya Water Supply & Sanitation
Narayani Boarding School
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District
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Nawalparasi
Rupandehi
Kathmandu
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Kapilvastu
Kapilvastu
Rupandehi
Rupandehi
Kathmandu
Rupandehi
Sarlahi
Kapilvastu
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Kapilvastu
Kapilvastu
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Nawalparasi
Kapilvastu
Rupandehi
Rupandehi
Rupandehi
Rupandehi

Type
Business
Association
Individual
Association
Individual
Organization
Business
Business
Individual
Individual
Business
Individual
Individual
Business
School
Individual
Organization
Organization
Individual
Association
School
Individual
Individual
Business
School
Individual
Business
Individual
Individual
Organization
Organization
Individual
Individual
Business
Business
Individual
Organization
Individual
Individual
Individual
Individual
Business
Business
Individual
Association
Individual
Association
School
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Nos.
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139

Name
Naudiya Water Supply & Sanitation
Naulo Ghumti
Navajiban Ma. Bidyalaya
Netra Jyoti Higher Secondary School
Netra Kumar Khanal
Overhead tank
Oxford Academy
Padam B.K.
Paschimanchal B.B.
Patkhali Drinking Water
Phulbari Pvt. Ltd
Pipal Danda Water Supply
Prabesh Construction and Tube well Drilling
Pragatinagar Drinking Water
Pragatisheel Water Supply & Sanitation
Primary School
Radium Nirman Apurti
Rajendra Prasad Sharma
Rajesh Constructions
Rajesh Primary School
Rajkumar Parajuli
Ram P. Aryal
Ram Poudel
Ram Prasad Giri
Rashtriya Primary School
Regmi Raj Pandey
Rupendra Ramdham
Sambunath Adhikari
Santosh Khanal
Saraswati Primary School
Saraswoti Mukhiya
Saraswoti Thapa magar
Senamaina Memorial School
Shobhakanta Sharma
Shree Janakalyan Higher Secondary School
Shridevi Bidyapith
Shyam Bhakta Khanal
Siddi Binayak Food Products
Som B. Shah
Srijananagar
Sudan Kafle
Sumitra Tharuni
Sunwal Khanepani Tatha Sarsaphai Upbhokta
Suraj Nepal
SWSCSA
Tikaram Chaudhari
Udananda Sapkota
United Poultry Firm
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District
Nawalparasi
Rupandehi
Nawalparasi
Rupandehi
Rupandehi
Nawalparasi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Kapilvastu
Kathmandu
Rupandehi
Rupandehi
Kapilvastu
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Kapilvastu
Rupandehi
Rupandehi
Rupandehi
Arghakhanchi
Kapilvastu
Rupandehi
Rupandehi
Rupandehi
Nawalparasi
Kapilvastu
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Nawalparasi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi
Rupandehi

Type
Association
Association
School
School
Individual
Association
Business
Individual
Organization
Association
Business
Association
Business
Association
Association
School
Business
Individual
Business
School
Individual
Individual
Individual
Individual
School
Individual
Individual
Individual
Individual
School
Individual
Individual
School
Individual
School
School
Individual
Business
Individual
Organization
Individual
Individual
Association
Individual
Association
Individual
Individual
Business
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Nos.
140
141
142
143

Name
Watto Nepal
World Vision
Yamuna Rana
Yogendra Shah

District
Rupandehi
Rupandehi
Rupandehi
Rupandehi

Type
Business
NGO
Individual
Individual

ANNEX – 6: VALUATION OF EXISTING ASSETS OF SWTL
Table 44: Existing Equipment and Furniture at SWTL
Nos.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Items
Refrigerator (Expressocool)
Wagtech filtration unit, incubator, charger
Centrifuge Biotronics
Balance SF-400 750x0.1g
pH meter Wagtech
Turbidity tube
Chlorine comparator
ENPHO water test kit
Microscope Biotronics
Slide box
pH meter Hanna
TDS meter Hanna
Arsenic kit
Absorbent pads
Test tube stand
Test tubes 5ml
Test tube tong
Plastic beaker 250ml
Plastic beaker 100ml
Glass beaker 500ml
Conical flask 250ml
Glass beaker 200ml
Squeeze bottle
Incubator Biotronics
Oven
Burette stand
Measuring cylinder 250ml
Plastic funnel
Tripod stand
Bottle brush
Methanol 500ml
Ferric citrate 500ml
pH buffer 7
Metal rack
Metal cupboard
Sink
Chairs
Office desk
Coffee table
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Quantity
1
1
1
1
1
1
1
1
1
1
1
1
1
2 packs
2
100
1
1
1
1
2
2
1
1
1
2
2
1
1
2
1
1
1
1
1
1
3
1
1
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Table 45: Existing Reagents of ENPHO Water-testing Kit
S. No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
15
16
17
18
19
20
21
22
23
24
25

Reagent
Phosphate reagent 1
Phosphate reagent 2
Ammonia reagent 1
Ammonia reagent 2
Hardness reagent 1
Hardness reagent 2
Hardness reagent 3
Nitrate reagent 1
Nitrate reagent 2
Iron reagent 1
Iron reagent 2
Iron reagent 3
Chloride reagent 1
Chloride reagent 2
Gram’s iodine solution
Chlorine test kit
Chlorine test reagent
FRC reagent
pH reagent
pH indicator
Calcium hardness indicator tablet
Tablet 1 As-018-AK
Standard solution As-02-AK 5000ppb
Reagent 1 As-(20-k)
Piyush
Distilled water
Buffer solution pH 7

No. of bottles
6
7
3
3
5
2
3
4
4
4
2
4
3
2
3
3
1
1
2
2
1
1
1
1
3
2
1

Table 46: Valuation of Existing Assets
Nos.
1
2
3
4

Description
Equipment
Furniture
Reagent
Miscellaneous
Total

Valuation Amount
600,000
50,000
10,000
100,000
760,000
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Remarks
Condition of equipment not known; partially working
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ANNEX – 7: VALUATION OF OVERALL ASSETS
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ANNEX – 8: GLASSWARE AND OTHER ITEMS REQUIRED FOR COMPLETE LABORATORY SETUP
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82

The Feasibility Study on Organizational Capacity and Market Assessment of Shankarnagar Water Testing Laboratory, Rupandehi

Table 47: Glassware and Other Items Required for Complete Laboratory Setup
Nos.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Item
Pipette 10ml
Pipette 5ml
Pipette 1ml
Micropipette
Beaker 50ml
Beaker 100ml
Beaker 250ml
Beaker 500ml
Beaker 1000ml
Beaker 2000ml
Conical flask 100ml
Conical flask 50ml
Conical flask 250ml
Conical flask 500ml
Conical flask 1000ml
Reagent bottle 100ml
Reagent bottle 250ml
Reagent bottle 500ml
Reagent bottle 1000ml
Measuring cylinder 50ml
Measuring cylinder 100ml
Measuring cylinder 250ml
Measuring cylinder 500ml
Measuring cylinder 1000ml
Measuring cylinder with cap 50ml
Measuring cylinder with cap 100ml
Automatic burette 2000ml
Automatic burette 1000ml
Watch glass
Desiccator big
Desiccator small
Porcelain basin 100ml
BOD bottle 300ml
Sampling bottle 300ml
Sampling bottle 500ml
Sampling bottle 1000ml
Magnet bar
Magnet rod
Spatula
Petri dishes for coliform
Filter paper 0.45μ
Test tube 10ml (for MPN)
Inoculating loop
Tong small
Tong big

Quantity (pcs)
12
6
6
2
12
24
12
6
3
2
12
6
12
4
2
12
12
12
6
6
6
2
1
1
12
12
1
5
12
1
1
12
45
12
18
40
10
2
6
120
1000
150
3
2
2

Remarks

ANNEX – 9: CHEMICALS AND REAGENTS REQUIRED FOR COMPLETE LABORATORY SETUP
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Table 48: Chemicals and Reagents Required for Complete Laboratory Setup
Nos.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

Items
Thermometer
pH buffer 4
pH buffer 7
pH buffer
Kcl
EDTA
Phenolpthalein indicator
Ammonium chloride
Ethanol
Black erichrome T
Sodium hydroxide
Ammonium purpurate
Sodium chloride
Murexide indicator power
Thioglycolic acid
Ammonia solution
Citric acid
Ammonium persulfate
Mercuric sulfate
Nitric acid analytical grade
Hydrochloric acid analytical grade
Phosphoric acid
Sulfuric acid analytical grade
Silver nitrate
Sodium nitroprusside
Sodium hypochlorite
Sodium citrate
Phenol
Sulphanilamide
Napthylethylene diamine dihydrochloride
Sodium salycilate
Potassium sodium tartrate
Potassium antimonyl tartrate
Ammonium molybdate
Ascorbic acid
Potassium persulfate
Magnesium chloride
Sodium acetate
Acetic acid
Barium chloride
Sodium sulfate
Potassium chromate
Silver nitrate
Manganeser sulphate
Potassium hydroxide
Sodium iodide
Potassium iodide
Sodium azide

Rural Water Supply and Sanitation Project Western Nepal

Descriptions
3
500ml
500ml
500ml
500g
500g
1
100g
2 liter
1
1000g
1
500g
1
500ml
500ml
100g
100g
100g
2 liter
2 liter
1 liter
2 liter
100g
100g
100ml
100g
100g
250g
100g
100g
100g
100g
100g
50g
100g
100g
100g
500ml
100g
100g
100g
250g
500g
500g
100g
100g
100g
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Nos.
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

Items
Starch
Sodium thiosulphate
Potassium permanganate
Oxalic acid
Potassium dihydrogen phosphate
Dipotassium hydrogen phosphate
Calcium chloride
Ferric chloride
Disodium hydrogen phosphate
Potassium dichromate
Ferrous ammonium sulfate
Phenanthroline monohydrate
Silver sulfate
Mercuric sulfate
Ferrous sulfate
Silver nitrate
Potassium chromate
Ammonium purpurate
Hydrazine sulphate
Hexamethylenetetramine
Potassium nitrate
Sodium nitrite
Calcium carbonate
Potassium dihydrogen phosphate
Potassium dichromate
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Descriptions
100g
500g
100g
100g
100g
100g
100g
100g
100g
100g
100g
25g
100g
100g
100g
100g
100g
100g
100g
100g
100g
100g
100g
100g
100g
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ANNEX – 10: LIST OF ORGANIZATIONS VISITED
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Shankarnagar WUSC
Shankarnagar Water Testing Laboratory
DDC, Rupandehi
DDC, Kapilbastu
DDC, Nawalparasi
Murgiya WUSC
Amarapuri WUSC
Global Multiproduct, Butwal
Om Surgical and Science House, Butwal
Vaishnow Mata Scientific Mart, Butwal
Nepal Bureau of Standards and Metrology, Kathmandu
Dept. of Food Technology and Quality Control DFTQC, Kathmandu
Water Engineering Training Center, Kathmandu
Environment and Public Health Organization, Kathmandu
SEAM-Nepal, Biratnagar
Bandana Trade Concern, Kathmandu
Pacific Trade (P) Ltd., Kathmandu
Prudent Meditech International, Kathmandu
National Academy of Science and Technology, Kathmandu

ANNEX – 11: LIST OF PERSONS CONTACTED
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Hari Prasad Tiwari - Shankarnagar WUSC chairperson
Vim Pandey – Lab Technician, Shankarnagar lab
Shanta KC – Office Assistant, Shankarnagar Water User’s Committee
Shambu Shah - WASH Advisor, Rupandehi
Sashi Bhusan Thakur – WASH advisor, Kapilvastu
Dinesh Acharya – Office Chief, Murgiya WUSC
Bhabani Prasad Poudel – Chairperson, Amarapuri WUSC, Nawalparasi
Shrawan Jaiswal – Manager, Global Multiproduct, Butwal
Laxman Bhattarai – Representative, Om Surgical and Science House, Butwal
Surendra Pathak – Representative, Vaishnow Mata Scientific Mart, Butwal
Madhab Jung Karki – DTO, Rupandehi
Sailesh Jha – Director, NBSM, Kathmandu
Ram K. Giri – Director, NBSM, Kathmandu
Krishna Rai – Senior Scientist, Dept of Food Technology and Quality Contorl DFTQC, Kathmandu
Bhola Paudyal – CEO, Water Engineering Training Center, Kathmandu
Padmaja Shrestha – Laboratory Manager, Environment and Public Health Organization, Kathmandu
Ghanshyam Jha – Laboratory Manager, SEAM-Nepal, Biratnagar
Narendra Goel – CEO, Bandana Trade Concern, Kathmandu
Hasan Shah – Sales Officer, Pacific Trade (P) Ltd., Kathmandu
Ishwor Karki – Sales Manager, Prudent Meditech International, Kathmandu
Dr. Sujan M. Shrestha – Senior Scientist, National Academy of Science and Technology, Kathmandu
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ANNEX – 12 SOME PHOTOGRAPHS OF SWSCSA & SWTL
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