Volcanic Eruption Facilitator Guide
FOR EXERCISE USE ONLY

Overview: In this scenario, Mt. Nyiragongo, an active volcano near the location of the camps, erupts in the early morning hours.  Previous eruptions have lead to major lava flows through the area of the camps and the nearby city of Goma.  Major concerns surround air quality, contaminated water, and supply issues.  
Each inject is structured in the following way: 
	Inject #

	Inject text provided to participant.  Embedded files can be opened with a double-click. 

	Additional Notes/Prompts: These are notes for the facilitator.  These can help to answer participant questions or can be used as prompts to stimulate discussion.  This is not meant to be given to the participants up front. 

	Expected Outcome:  This is a potential outcome it is expected the participants will reach.  This may not always be the outcome. 













Scenario Play
Inject 1
	Inject 1

	May 14, 2026 @ 3:30 am: There has been a major eruption of Mt. Nyiragongo. 

[image: ]
Location of Mt. Nyiragongo in relation to the two camps. 

Mapping Lava Flows from Mt. Nyiragongo in 2002


	Additional Notes/Prompts: The article “Mapping Lava Flows…” is an external site to give students something to ‘consume’, but it will show lava flows which tore through Goma back in 2002.  Looking at the map, the camps are in close proximity to the volcano and the mapped lava flows.

	Expected Outcome: This initial inject does not necessarily have a direct question, but a volcanic eruption at 3:30 in the morning is likely to create some panic and scare people.  At this point, the attendees would hopefully be talking about the potential for traumatic injuries, need to evacuate part or all of the camp (and what that would be like from a public health standpoint), air quality concerns, and outside support issues.  












Inject 2
	Inject 2

	May 14, 2026 @ 6:30 am. Smoke and ash can be seen rising from the volcano. Wind is light but heading WSW, potentially impacting camps.
What needs to be communicated to the population. What are the primary concerns?

Article- Clear and Present Dangers: The Multiple Health Hazards of Volcanic Eruptions


	Additional Notes/Prompts: Encourage students to take a look at the article.  There are a lot of concerns with a volcanic eruption. 
These chemical risks intersect dangerously with the biological ones (cholera incubation of hours to 5 days, rice-water diarrhea, rapid dehydration):
· Acute Effects: Irritation of the gastrointestinal tract worsens fluid loss from any diarrheal illness. Acidic or metallic-tasting water may reduce acceptance of treated supplies, pushing people toward untreated sources. Skin/eye irritation from acid or fluoride adds to discomfort in overcrowded tents.
· Chronic or Sub-acute Risks: Malnourished children, pregnant women, and those with pre-existing conditions (common in conflict-affected DRC) face heightened vulnerability to fluorosis, metal toxicity, or compounded malnutrition if crops/livestock are also affected by acid rain and ash.
· Diagnostic and Treatment Challenges: Chemical contamination can mimic or exacerbate cholera symptoms (vomiting, cramps). Respiratory irritation from any lingering ash/SO₂ plume may complicate clinical pictures.
· Compounding Factors: Damaged infrastructure forces greater reliance on Lake Kivu or rain collection. Overcrowded camps with poor sanitation accelerate fecal contamination on top of chemical loading.
Historical responses (2002 and 2021) showed that without rapid intervention, dependence on untreated lake water heightened both chemical exposure and cholera risk. In 2002, raised fluoride was noted near lava fronts and in lake samples, prompting monitoring alongside chlorination efforts.


	Expected Outcome: At this point, the students should be focused on communicating the fact that camp officials will be actively tracking the plume, lava flows, and other hazards. 









Inject 3
	Inject 3

	May 14, 2026 @ 7:00 am.  While discussing response options, a weather report comes in. Winds in the next 24 hours are expected to be light but turn to the South and Southeast. Humidity will be high and their may be light rain in the next 2-3 days.

Double click to open




	Additional Notes/Prompts: Facilitators can use this to test coordination across WASH, environmental health, epidemiology, and camp management clusters:
· Immediate Actions (0–72 hours): Prioritize household water treatment that addresses both biology and chemistry—e.g., chlorination (effective against cholera but may need pH adjustment or additional filtration for metals/fluoride), coagulation-flocculation, or emergency distillation/boiling where feasible. Distribute covered storage containers to reduce further ash fallout.
· Surveillance: Monitor water quality parameters (pH, turbidity, fluoride, selected metals) at camp collection points alongside cholera case finding. Set triggers for switching sources or scaling advanced treatment.
· Camp Siting and Logistics: Avoid low-lying or heavily ash-impacted zones near the lake; preposition testing kits, alternative water sources (trucked or borehole), and hygiene promotion materials that emphasize safe collection practices.
· Community Engagement: Educate on recognizing unpalatable water and the importance of treatment, while addressing fears during volcanic uncertainty. Target messaging for vulnerable groups.
· Longer-Term: Plan for weeks of elevated risk as ash leaches and acid rain continues. Integrate with food security (ash/acid effects on crops) and mental health support.


	Expected Outcome:  This will show the ash cloud moving in the direction of the camps.  At this point, the students will likely just be discussing the health risks and concerns.  There should be a lot of discussion on coordination with local government and NGOs for things like water supply, patient/population movement, security, etc.  Remember to keep an eye on the lava flow.




Inject 4
	Inject 4

	May 15, 2026 @ 8:30 am. The camp Water, Sanitation, and Hygiene (WASH) cell reports that ash from the volcano has deposited in water reservoirs both inside Camp Rusaryo and outside the camp where water is sourced.
The plume is beginning to deposit ash into locations of Lake Kivu, but people have been drinking lake water to avoid the metallic taste of other water.





	Additional Notes/Prompts: Volcanic ash from Nyiragongo carries soluble salts on its surface (sulfates, chlorides) and, when it falls into or is leached by water, releases a suite of elements. Acid rain—formed when SO₂ and other gases mix with atmospheric moisture—further acidifies water and mobilizes metals from ash, soil, or sediments.
Key documented concerns include:
· Acidic Water (Low pH): Ash-laden or gas-influenced rainwater and surface water can drop to pH as low as 2–3.7 near the plume or in downwind areas. This acidity makes water corrosive, unpalatable, and more likely to leach metals from pipes, containers, or lake sediments. In Lake Kivu (already slightly alkaline in baseline conditions), ash deposition and acid inputs can temporarily shift chemistry, increasing corrosivity.
· Elevated Fluoride (F⁻): A major issue in the Virunga region. Post-eruption samples have shown fluoride levels exceeding WHO guidelines (1.5 mg/L), sometimes reaching 2–7.5 mg/L or higher in lake-edge or spring water. Chronic exposure causes dental and skeletal fluorosis (mottled teeth, bone/joint pain, especially in children). Acute high doses add to gastrointestinal distress.
· Chloride (Cl⁻) and Sulfate (SO₄²⁻): These rise sharply, increasing salinity and giving water a bitter or metallic taste. High levels contribute to dehydration risk when combined with diarrheal illness and make water less suitable for drinking or hygiene without treatment.
· Heavy Metals and Potentially Toxic Elements (PTEs / Trace Metals): Ash leaching and acidified water mobilize multiple elements that often exceed WHO drinking-water limits in downwind areas (e.g., villages like Rusayo, Kingi, Sake—precisely where many displaced people move in an eruption scenario). Commonly elevated elements include:
· Aluminum (Al), Iron (Fe), Manganese (Mn) — cause discoloration, metallic taste, and potential neurotoxicity at high chronic levels.
· Arsenic (As), Cadmium (Cd), Chromium (Cr), Lead (Pb), Antimony (Sb), Selenium (Se), Thallium (Tl), Vanadium (V), Copper (Cu), Molybdenum (Mo) — linked to acute gastrointestinal effects, skin irritation, or longer-term risks such as neurological issues, kidney damage, or cancer with prolonged exposure.
In the 2021 eruption, drinking-water samples (springs, rivers, rainwater, roof runoff) in ash-affected zones showed widespread exceedances, with soluble salts on ash particles releasing these elements rapidly upon contact with water.
These changes are most pronounced in the first days to weeks after ash fallout but can persist if ash continues to be resuspended or if ongoing degassing from the lava lake maintains acid inputs. Lake Kivu’s large volume provides some dilution, yet near-shore or shallow collection points used by displaced populations are especially vulnerable.



	Expected Outcome: This should generate discussion on how to monitor water quality to ensure safe drinking water.  Camp residents should be informed what is being done, and a plan developed to communicate risks and inform the residents where to report any concerns.  Alternative sources for water (bottled/trucked water) needs to be formulated. 
















Inject 5
	Inject 5

	May 16, 2026 @ 10:00 am. Two cases of sudden watery diarrhea (rice-water appearance) are reported in a crowded sector with only basic latrines. Outline your 24–72 hour response: How do you confirm, contain, rehydrate, and prevent a full outbreak while coordinating with volcanic hazard monitoring?

Double click to open. 




	Additional Notes/Prompts: This is driving towards cholera.  Lake Kivu is actually known as a vector/source for cholera.  Eruptions of Mt. Nyiragongo in the past have caused a situation where people began drinking from the lake because 1) their water started tasking bad or 2) lava flows and seismic activity disrupted water distribution.  Unfortunately, this leads to cholera. People who are not from the local area may not know that the water from Lake Kivu is not drinkable without boiling or purification. 


	Expected outcome:  Students will likely quickly identify potential cholera.  While awaiting confirmation, health officials should identify sources of water the patients drank from. 











Inject 6
	Inject 6

	Overnight, four people in the northern portion of Camp Rusayo died of an unknown cause. All four were of Rwandan origin. Two were in the same household, 38F and 17M. The other two lived in adjacent houses, one 53F and one 22M.

Double click to open





	Additional Notes / Prompts: 
This may be a bit of a curve ball for the attendees.  This is referring to “Mazuku”, which is Swahili for “evil winds”.  https://en.wikipedia.org/wiki/Mazuku


	Expected Outcome: Participants may not know the cause of these mysterious deaths.  Once they can identify that the likely cause is carbon dioxide poisoning, they can begin discussion solutions.  There is not one right answer here.  Solutions include
· Identifying high risk (low-lying) areas of the camp
· Communicating the causes to the population.  Locals may be aware of the causes but people from outside the region may not be aware
· Identifying risk mitigation measures – is it possible to move shelters from low lying areas of find a method to circulate air? 
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