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Summary 

** 

The main objective of this draft is to serve as a technical data collection protocol manual 

for the initiative and proposal related to the development of the Danda River Ecological 

Monitoring Program (DEMP) in Siddharthanagar Municipality (Bhairahawa)  (see 

Section 2 and Appendix A). This is an international collaborative project between the 

PNMF, a non-profit organization in Siddharthanagar, and the NSC’s Sustainable 

Development Lab team of the University of New Mexico (UNM).  The proposed long-

term environmental monitoring project aims to help close the knowledge gap (causes and 

consequences of water pollution, e.g.), and to help improve the urban ecosystem through 

the evidence-based policymaking exercises.  In the process, the good science and data 

collection effort hope to generate positive impacts on health, wellbeing, knowledge, 

attitude and behavior, and ultimately the quality of life of the people, who live in and 

around the urban city of Siddharthanagar.  The protocol and report are based on the 

analysis and work done by the Sustainable Development Lab team (faculty, graduate 

mentors, and undergraduates) as a part of the Problem Based Learning using Data 

Analytics concept class (Econ 451/551, Fall 2016: 

https://nepalstudycenter.unm.edu/SustainableResearchLab/Econ451FALL2016.html ).  

** 

 

1.  Introduction 

Conservation efforts geared towards local ecosystems have been a critical priority 

among communities worldwide, as ecosystems remain central to the wellbeing of not 

only a region's specific flora and fauna, but to the surrounding populations. Economic, 

health, and sociopolitical implications are all intertwined in such a priority, and as such, 

approaching such goals through good science is key. Known as the Danda Ecological 

Monitoring Program (DEMP), this project uses an urban city of Siddharthanagar in Nepal 

and its Danda River system as a case study site and develops a set of scientific data 

https://nepalstudycenter.unm.edu/SustainableResearchLab/Econ451FALL2016.html
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collection protocols.   

 

An important aspect of the DEMP initiative involves its eco-club students and 

citizen science volunteers collecting environmental data using the well-established 

protocols, followed by the data analysis, sharing and dissemination of the scientific data 

through e-portals, and, whenever appropriate, taking appropriate actions through special 

community projects and awareness campaigns.  The ultimate goal of this project is to 

preserve an ecosystem that is becoming harmful not only to the communities around it 

but to the flora and fauna dependent on its health and conservation.  (See Appendix D for 

background information about the city, its river system, and various background water 

and sanitation analysis.)  

 

 

2.  Data Collection Protocols: Preparations, Collection, & Dissemination  

2.1. Creating a Network of Stakeholders 

Schools 

Pick a few schools (4-6) located near the river within a mile-range, each site adequately 

spaced from each other. Each school picks (adopts) a nearby river bank and a channel (if 

available) as its monitoring site. Talk to school principal and the science teacher and 

explain to them the benefit from a project like this (e.g., availability of good scientific 

data for student projects, introduction to community-engaged research, environmental 

awareness, building a good citizenry out of students, life-changing experiential learning, 

and exposure to international network.) 

 

Eco-clubs  

Form an eco-club in each of the schools involved in the DEMP initiative. For each club, 

start with a small dedicated student group and expand it gradually. Ask them to have a 

weekly meeting to discuss ideas for eco-activities (e.g., recycling, river bank clean-up, 

trash collection, building trails, photography, eco-cultural programs). 
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Coordination  

PNMF foundation’s college campus (PNMHI) and its DEMP and Citizen Lab office will 

act as a clearing house for the DEMP project. This central lab office gathers data from all 

of the sites and posts them on a website organizing the data.  

 

International Collaboration  

Collaboration effort will continue to evolve with the University of New Mexico’s faculty, 

students, the Nepal Study Center’s Sustainable Development Lab, and the New Mexico 

Bosque Ecological Monitoring Program (BEMP). 

 

2.2 Site Selection and Management 

 Site Selection:  Maximum 4 locations per mile of sample site. Each school picks 

one near-by site. 

 Site Management: Take great care not to disturb the surrounding habitats at each 

study site and use your GPS coordinates to easily find your pre-determined 

sample locations. Set a small pole with a flag and/or a set marker with a station 

number. 

 

2.3 Types of Environmental Assessments 

 Chemical water quality testing: (Nitrate, pH, Dissolved Oxygen, Biochemical 

Oxygen Demand (BOD), Ammonia, Turbidity, Phosphate, Temperature, Coliform, 

and E. Coli.)  

 Biological assessment: Aquatic insects and their larvae (macroinvertebrates) will 

be trapped, captured, and identified using a Biotic Index (insect key containing 

the list of pollution sensitive organism). 

 Physical landscape assessment: The riparian corridor will be examined for its 

physical condition (e.g., erosion, inadequate buffer, vegetation, and invasive 

species). 

 Geomorphic assessment: Stream flow can affect the amount of dissolved oxygen, 

which in turn can impact the animal in the water.  The flow (speed) and the 

volume of water in the river can reflect the changing environment (e.g., climate 
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change). 

 

2.4 Data Sheets1 

(See Appendix A) 

 Data Sheet 1: Site, Weather & Investigator Information 

 Data Sheet 2: Physical Assessment: Riparian Corridor Assessment 

 Data Sheet 3: Geomorphology:  Water Flow  

 Data Sheet 4:  Biological Assessment:  Macroinvertebrate Survey” 

 Data Sheet 5:  Chemical Assessment: Water Quality Testing 

 Data Sheet 6:  Overall Stream Health Assessment 

 

2.5 Guidelines and Manual2 

 For chemical water quality testing, please refer to the manual provided in the La 

Motte Testing Kits and record values using the data sheet provided in the Data 

Sheet 5 (Appendix A) 

 For biological, physical, and geomorphological assessments, please refer to the 

Data Sheets: 2, 3, 4, 6 and the instructions therein. 

 

 

 

 

 

2.6 Equipment 

                                                           
1 Maryland Department of Natural Resources (March 2016):  
http://dnr.maryland.gov/Education/Pages/streamed.aspx  
2 University of Wisconsin, Water Action Volunteers (2007):  
http://watermonitoring.uwex.edu/wav/  

http://dnr.maryland.gov/Education/Pages/streamed.aspx
http://watermonitoring.uwex.edu/wav/
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1. Chemical Assessment: Water Testing 

La Motte Earth Force Low Quality Water Quality Monitoring 

Kit 

o Coliform screening; kit performs 3 tests 

o Temperature; kit performs unlimited number of tests 

o Turbidity; kit performs unlimited number of tests 

o pH; kit performs 10 tests 

o Dissolved oxygen; kit performs 10 tests 

o Biochemical oxygen demand (BOD); kit performs 10 

tests 

o Nitrate; kit performs 10 tests 

o Phosphate; kit performs 10 tests 

 

($47.95/unit) 

Thermometer  ($10.00/unit) 

2. Biological Assessment: Macroinvertebrate Survey 

Small net  ($8.00/unit)   

Forceps   ($1.00/unit) 

Ruler  ($1.00/unit) 

Pans  ($5.00/unit) 

Magnifier-plastic  ($1.00/unit) 

Sieve  ($10.00/unit) 

3. Physical Assessment: Riparian Corridor Assessment 

Clipboard  ($2.00/unit) 

4. Geomorphology: Water Flow 

La Motte Test Kit  ($39.95/unit) 

Hip boots  ($75.00/unit)   

Meter stick  ($3.00/unit)   

Stopwatch  ($10.00/unit)    

Measuring tape  ($15.00/unit) 

5. General Items 

Clipboard   ($2.00/unit)   

Stake wire flags  (6.15/per pack of 100) 

Calculator  ($6.00/unit) 

Safety goggles  ($5.00/unit) 

Gloves  ($7.00/unit)   

Plastic bin  ($7.00/unit) 

  

Estimated Total Cost per Observation Site ~$350 
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2.7 Data Preparation, Analysis, and Translation  

After the data is collected by the eco-clubs and/or the citizen science groups, the 

technical team will begin to process the scientific data, as they arrive every month or in 

some cases a few times a year, using state-of-the art analytical methods and visualization 

tools. The data will be processed and converted into simple quality indices, if needed. 

The data will be plotted and displayed on the e-portal using charts, graphs, and GIS tools 

(e.g., over time and over the geographic locations). In the future, options could be 

explored to use smart phone apps to send public announcements, pollution information, 

and other environmental alerts.  

 

 

3. Beyond Data Collection 

3.1 Action Projects for Eco-clubs 

Schools and corresponding eco-clubs can participate in the following action projects in 

order to foster greater awareness and involvement in environmental preservation and 

public health initiatives: 

 School fundraisers: Have the general school body organize a school fundraiser, 

either with game nights or a school fair. Bake sales and earth day/clean 

environment drives are also a great way to garner student support and 

involvement. Proceeds will go to support data collection efforts of DEMP and 

participating school eco-clubs. 

 Community walk-a-thons: Organize a walk-a-thon for students from each school 

and their families to raise awareness on the importance of environmental health 

issues and the effectiveness of community unity. 

 Science fairs: Have schools hold science fairs for each grade level, with a focus 

on environmental health and conservation methods. 

 

3.2 End-of-the-Year Reflection: Workshop, Assessment, & Poster Presentation  

Have each group of students in the eco-club and in each participating school conduct an 

end-of-the-year discussion workshop using the following reflection guideline.  Students 

can use collected data and participate in a research poster presentation workshop.   (See 

Appendix C for some tips and guidelines.) 
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3.3 Expected Impacts  

Several critical areas support such a project, namely in the following areas 

 Ecological 

From an ecological perspective, preserving such an integral part of an ecosystem as a 

body of water is critical to the supply of nutrients, habitat structure, and chemical cycles 

(Calvin cycle, nitrogen cycle, etc.) essential to the flora and fauna of all ecosystems. 

Simple elements of a water’s health status such as its pH level and turbidity, for example, 

greatly affect the ability of certain fish species and macroinvertebrate from surviving, 

resulting in the reduction of their populations and possible extinctions. Other concerns 

can be seen in higher rates of intrusive species within an unhealthy ecosystem, and 

possible negative consequences of bio-amplification of toxic chemicals. 

 

 Public Health 

Public health efforts around the world have established the importance of improving 

not only access to healthcare services but in disseminating effective educational resources 

on a variety of public health initiatives and programs. Leading among these topics is the 

importance of clean water sources and the corresponding proper sanitation techniques to 

keep sources of water used by a community clean and safe. Among the top leading causes 

of preventable illness and illness-related death are waterborne diseases stemming from 

unclean water sources and unsafe sanitation techniques (WHO, 2015). 

 

 Citizen Science  

Citizen Science is a critical method of incorporating a sense of social responsibility 

and collective unity in environmental preservation and public health initiatives.  

Involvement of local community centers, schools, universities, and residential 

communities in helping collect a variety of essential data in the ecological monitoring of 

the Danda River and its surrounding ecosystem. 

 

 Public Policy  
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The most important aspect of this project is to promote an evidence-based decision 

making process. To that end, we believe that the sound scientific data collection program 

as proposed here – DEMP-- will be extremely valuable. In fact, the proposal outlined in 

this exercise offers a big picture which attempts to bring all the parties together – 

scientists, the public, and policy makers. 

 

 Environmental Conservation & Eco-system Services  

Good scientific data and well-informed public and policymakers can all come 

together to improve the riparian health of its vital river system.  Healthy bird population 

and clean river can promote its recreation value through the development of bio-galley, 

bio-park, and boating activities.  A healthy river system will positively impact the eco-

tourism and the image of the world heritage site of Lumbini, the birthplace of Buddha. 

 

 Cultural Unity 

“Rivers run through our history and folklore, and link us as a people. They nourish and 

refresh us and provide a home for dazzling varieties of fish and wildlife and trees and 

plants of every sort. We are a nation rich in rivers.”3 

                                                           
3 (Charles Kuralt, On the Road With Charles Kuralt) 
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Appendix A 

Data Sheet 1: Site, Weather & Investigator Information 
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Data Sheet 2: Physical Assessment: Riparian Corridor Assessment 

Data Sheet 3: Geomorphology:  Water Flow 
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Data Sheet 4:  Biological Assessment:  Macroinvertebrate Survey
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Data Sheet 5:  Chemical Assessment: Water Quality Testing  
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Data Sheet 6:  Overall Stream Health Assessment 
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Appendix B 

Equipment 

 

1. Chemical Assessment: Water Testing 

La Motte Earth Force Low Quality Water Quality Monitoring 

Kit 

o Coliform screening; kit performs 3 tests 

o Temperature; kit performs unlimited number of tests 

o Turbidity; kit performs unlimited number of tests 

o pH; kit performs 10 tests 

o Dissolved oxygen; kit performs 10 tests 

o Biochemical oxygen demand (BOD); kit performs 10 tests 

o Nitrate; kit performs 10 tests 

o Phosphate; kit performs 10 tests 

 

($47.95/unit) 

Thermometer  ($10.00/unit) 

2. Biological Assessment: Macroinvertebrate Survey 

Small net  ($8.00/unit)   

Forceps   ($1.00/unit) 

Ruler  ($1.00/unit) 

Pans  ($5.00/unit) 

Magnifier-plastic  ($1.00/unit) 

Sieve  ($10.00/unit) 

3. Physical Assessment: Riparian Corridor Assessment 

Clipboard  ($2.00/unit) 

4. Geomorphology: Water Flow 

La Motte Test Kit  ($39.95/unit) 

Hip boots  ($75.00/unit)   

Meter stick  ($3.00/unit)   

Stopwatch  ($10.00/unit)    

Measuring tape  ($15.00/unit) 

5. General Items 

Clipboard   ($2.00/unit)   

Stake wire flags  (6.15/per pack of 100) 

Calculator  ($6.00/unit) 

Safety goggles  ($5.00/unit) 

Gloves  ($7.00/unit)   

Plastic bin  ($7.00/unit) 
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Estimated Total Cost per Observation Site ~$350 
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Appendix C 

End-of-the-Year Reflection: Workshop, Assessment, & Research Poster   

Have each group of students in the eco-club and in each participating school conduct an end-of-

the-year discussion workshop using the following reflection guideline.  Students can use collected 

data and participate in a research poster presentation workshop.  

1. Identify local communities near your water source and their respective 

components (i.e., factories, farms, businesses, homes, roads): 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

2. Identify the relationships between these components and the adjoining water 

source (how is the river used, what does it provide these communities): 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

3. Are any of the relationships that you mentioned above a possible source of 

pollution for your water source? If so, how? Are there any possible unknown 

sources of pollution other than the relationships you have determined? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

4. What recommendations, or changes, could you help with in reducing the negative 

relationship between any of the above components and your water source? What 

changes can you bring about? Your school? Local organizations or clubs? At 

home? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
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________________________________________________________________________

________________________________________________________________________ 

5. Identify local communities near your water source and their respective 

components (i.e., factories, farms, businesses, homes, roads): 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

6. Identify the relationships between these components and the adjoining water 

source (how is the river used, what does it provide these communities): 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

7. Are any of the relationships that you mentioned above a possible source of 

pollution for your water source? If so, how? Are there any possible unknown 

sources of pollution other than the relationships you have determined? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

8. What recommendations, or changes, could you help with in reducing the negative 

relationship between any of the above components and your water source? What 

changes can you bring about? Your school? Local organizations or clubs? At 

home? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix D 

 

Background of Sddharthanagar and its River System     

The city of Siddharthanagar is on the Danda River, which flows through the 

farmlands, open space, and urban settlements, and goes through one municipality and 

three or more rural counties. The river starts in the north-east corners of Rupandehi and 

Nawalparasi districts and runs toward the southwest direction, and going through several 

rural counties and the city of Bhiarahawa, it ends at the Indian-Nepal border. The Danda 

River is a unique “river system.” This groundwater-fed river system may be considered 

as a natural lake rather than a source-fed river.  Some segments of the river are pristine 

and harbor numerous species of birds, reptiles, insects and a healthy riparian ecosystem. 

Several spots along the river are regularly clogged by the uncontrollable growth of algae 

(eutrophication), caused by the waste and discharges carried by the side channels that 

flow into the river as well as upstream agricultural and domestic sources. There are urban 

neighborhoods, farmlands, and factories within the city limits that have impaired the 

riparian sites along the river.   

 

A recent study conducted by the University of New Mexico’s Nepal Study Center 

research team found numerous contaminants in these water bodies with detrimental 

health implications (See various water quality and sanitation analysis on the Sustainable 

Development Lab website:  
https://nepalstudycenter.unm.edu/SustainableResearchLab/Econ451FALL2016.html ) 

https://nepalstudycenter.unm.edu/SustainableResearchLab/Econ451FALL2016.html

