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Geologic Hazards of the 
Occupational Kind:

Megan Harder, Missouri Geological Survey

A conversation on field safety for mappers

Presenter Notes
Presentation Notes
My name is Megan Harder, and I am a third-year mapper with the Missouri Geological Survey. I’d like to thank Dave for giving me the soapbox to talk about field safety for geologic mappers. Dave cast a wide net for presentations, and I took that flexibility and ran with it. It’s a topic I care a lot about, and I think it’s not given the attention it deserves in the wider geology community.�



S t e w a r d s h i p   ●   I n t e g r i t y   ●   C o l l a b o r a t i o n   ●   R e s p e c t   ●   I n n o v a t i o n

1.  Starting the conversation

2.  Why field safety?

3.  The landscape of field safety

4.  What we’re doing

Presenter Notes
Presentation Notes
This presentation has four parts. I’ll be doing some live polling, so first, I’d like to set us up with Slido. Then I’ll get into why I think it’s important to talk about field safety. We’ll follow that by examining some of the challenges presented by the heterogenous landscape of field safety. I’ll conclude by talking about some of the practices followed at my survey to keep our field staff safe. 



How often are you in the field?

The Slido app must be installed on every computer you’re presenting from

Presenter Notes
Presentation Notes
I’d like to start us off with a quick demographic survey to see how many of the audience spend time in the field. This is a live polling tool called Slido. Following the QR code displayed on the screen will take you to a survey question. 
Results:
How often are you in the field?�Not at all [37%]
Sometimes [45%]
Field work is a primary job responsibility [18%]
[38 Respondents]

About a third of you might want to settle in for your post lunch snooze at this point, but I would encourage you to think about ways you might be able to support your agency’s field staff in promoting a safer map making process. 

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design
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Why field safety?

Presenter Notes
Presentation Notes
So why am I talking about field safety? 
We dedicate entire conferences to process improvements to our mapping workflows (DMT, the Mapping Forum), but field safety doesn’t receive the same level of idea transfer between institutions. I think a lot of this idea transfer happens osmotically. That is to say, geologists learn different tools and procedures for field safety from their universities, their field camps, their agencies, and they may take these ideas with them when they take the next step in their education or career. The lack of inter-institutional conversation on field safety limits the rate of improvement and the establishment of best practices in the broader community of field scientists. 
But I would argue that field safety is one of if not the most important process in making our maps. Because if you die in the field, someone else is going to be interpreting your data into polygons… yikes!
My objective of this talk is to get everyone thinking about field safety as a critical mapping process and hopefully facilitate proactive idea transfer between our different agencies so that everyone comes away with new ideas about how to be safer in the field.�
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Presenter Notes
Presentation Notes
The need to talk about field safety is put into highlighted when we compare field safety to other workplace safety cultures. 
I don’t know about everyone here, but every place I have worked has provided routine reminders on desk ergonomics. Do you have good posture? Are your keyboard and mouse setup to avoid carpal tunnel? On the left is from an email that I got just last week. 
Likewise, most of the millennials in the room probably recognize Carol from science classrooms and laboratory spaces. Carol is iconic of the strong and pervasive safety messaging in the laboratory sciences. 
But there’s no “Carol didn’t use her GPS beacon” poster, and I doubt many folks are getting on a soapbox about the ergonomics of lugging a backpack full of rocks.
The field sciences lack the kind of universal and pervasive safety messaging that is prevalent in other spheres of work. �I speculate that environments that are easy to control have more a robust safety culture. For Chaotic outdoor environments, where everything is a living OSHA violation, we’re prone to losing the narrative on workplace safety. 
I believe field science would benefit if we took a more proactive approach to occupational safety.
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No one wants to be commemorated in policy.

Presenter Notes
Presentation Notes
Because at the end of the day, we don’t want to be making these improvements retroactively. The worst way to be memorialized is as a statistic. The second worst way is with your name on a new workplace policy. 
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The landscape of field safety

Presenter Notes
Presentation Notes
While we were comparing field safety to other workplace safety cultures, I touched on the large number of environmental factors that are outside of our control when we’re in the field. In this next part of my presentation, I’d like to expand on that idea.�Field geologists/mappers face a unique constellation of occupational hazards that arise from the incredible variability of our work. 
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Field 
geologists 
utilize many 
modes of 
transportation

Kirsten Schaefer

Presenter Notes
Presentation Notes
Field geologists/mappers use just about every mode of transportation: car, truck, foot, boat, aircraft… sometimes even animal transportation such as mules.
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To work in all 
manner of 
environments

Marissa Schorr

Presenter Notes
Presentation Notes
To work in just about any environment you can imagine: urban, suburban, rural, true wilderness of every biome, underground, roadside, industrial environments both above and below ground…
This is a photo of myself and fellow mapper Jeff Crews measuring structure in a Missouri Cave. To get to the structure, we had to crawl through what cavers call and “ear wash.” That is, a hands and knees sized passage with water high enough that your head must be tilted sideways to breathe, submerging one ear in the cave stream. 
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Each with a 
diverse array 
of hazards

Robyn Daniels

Presenter Notes
Presentation Notes
And each of these modes of transportation, and each of these environments has its own set of hazards that you may encounter
Pictured is a copperhead that my colleague nearly stepped on while mapping. Can you spot it? 
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Each with a 
diverse array 
of hazards

Robyn Daniels

Presenter Notes
Presentation Notes
The copperhead is circled here. 



What are some examples of 
hazards geologists encounter in 
the field?

The Slido app must be installed on every computer you’re presenting from

Presenter Notes
Presentation Notes
Let’s do a quick Slido exercise to see what kinds of hazards the group encounters in our field work. This is a word cloud, so I’ll invite you to post a field hazard that you encounter on the job, and I’d like to encourage you to share things that might be unique to your field area. 

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design


Presenter Notes
Presentation Notes
Here are the results of the word cloud. Ticks, bears and other wildlife, wildfires, vehicle hazards, remoteness, and disgruntled landowners are some of the commonly encountered hazards among the group. Some folk, presumably from Alaska or Canada, even have to worry about polar bears. 

Here’s a non-comprehensive list of field hazards that I came up with:
Altitude, Bears/ large predators, Cold, Contaminated water, Distracted Driving (looking at road cuts), Dogs, Eye gouges (while walking through dense brush), Falling rocks/ trees, Feral hogs, Gas station food (too much Casey’s pizza can’t be good in the long run), Glass and scrap metal/ barbed wire, Head bonks, Heat, Road shoulder work, Ice, Hostile individuals, Lightning, Livestock, Machinery, Moving water, Poisonous plants, Remoteness, Steep ledges, Thorns, Tick vectored diseases, Trips/ slips/ falls, Unstable terrain, Urban environments, Vehicle collisions, Venomous Snakes, Wildfire smoke. 

I’ve bolded some of the most frequent hazards we encounter in Missouri. 
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Field geologists are exposed to every hazard under 
the sun…

Presenter Notes
Presentation Notes
It’s safe to say that field geologists/mappers are exposed to every hazard under the sun…
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…including the sun itself

Approximately 1 in 3 deaths from non-melanoma skin cancer are 
attributable to sun exposure at work1

1https://www.who.int/news/item/08-11-2023-working-under-the-sun-causes-1-in-3-deaths-from-non-melanoma-skin-cancer--say-who-and-ilo

Presenter Notes
Presentation Notes
Including the sun itself. According to the World Health Organization nearly a third of deaths from non-melanoma skin cancer are attributable to occupational sun exposure. That amounted to 18,960 deaths in 2019.1 �Do you wear a baseball cap or short sleeves in the field? Are you reapplying sunscreen at least every two hours?
1https://www.who.int/news/item/08-11-2023-working-under-the-sun-causes-1-in-3-deaths-from-non-melanoma-skin-cancer--say-who-and-ilo
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Field hazards 
vary widely 
by 
geography

Suspected Alpha Gal 
Syndrome cases 2017-2022 
(per million individuals, per 
year)
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Presenter Notes
Presentation Notes
Not only are there many hazards in field settings, but these hazards may also be highly geographically variable. 
For example, a hazard of growing concern in MO is tick vectored disease. In particular, Alpha Gal Syndrome (AGS) is an emerging problem in the Southeastern United States and Missouri is in the hot zone. AGS is an allergy to the carbohydrate galactose-α-1,3-galactose found in non-primate mammalian meat. It is caused by the bite of certain tick species including lone star ticks, blacklegged ticks, and western blacklegged ticks. Individuals with AGS may experience life threatening allergic reactions to beef, pork, lamb, dairy, and other mammal meats.2
This slide shows the distribution of suspected AGS cases in the US between 2017-2022 as a yearly rate per million individuals.3
Missouri is also among the states with the highest incidence of Erlichiosis, Tularemia, and Rocky Mountain Spotted Fever.4
2https://www.cdc.gov/alpha-gal-syndrome/about/index.html#:~:text=In%20the%20United%20States%2C%20AGS,or%20a%20western%20blacklegged%20tick. 
3https://www.cdc.gov/mmwr/volumes/72/wr/mm7230a2.htm
4https://storymaps.arcgis.com/stories/298b7a6bf3dc4d079a57332c264c62f3
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Workplace 
safety is a non-
uniform 
standard for 
public  
employees

https://www.osha.gov/stateplans

OSHA for private 
sector only 

OSHA state plan for 
private and 
government workers

OSHA state plan for 
government workers 
only

Presenter Notes
Presentation Notes
In addition to field hazards being geographically variable, so are occupational safety standards. 
I planned to make a joke that, when you’re deep in the woods, OSHA can’t see you. But it turns out in many cases OSHA isn’t looking�Accountability for occupational safety of non-federal public employees is variable by state, as shown in this map. If you live in one of the light blue states, federal OSHA standards only apply to private sector employees. Medium blue states have OSHA approved state-level workplace health and safety programs for both private sector and state and local government workers, and dark blue states have OSHA approved plans that only cover public employees. 5 �Please note that I am only commenting on the differences in this accountability structure, and not on the quality of different states’ approaches. �Because the accountable agencies vary by state, the standards for workplace safety are also variable. For example, Washington, Oregon, California, and Nevada have regulations regarding outdoor worker exposure to wildfire smoke.6,7 Recall that this was one of the hazards highlighted in our word cloud. 
Outdoor heat exposure is another hazard with varying regulations by state.8
5https://www.osha.gov/stateplans
6https://www.cdc.gov/niosh/outdoor-workers/about/wildfire-smoke.html
7https://www.leg.state.nv.us/App/NELIS/REL/83rd2025/Bill/12414/Text
8https://www.osha.gov/heat-exposure
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What we’re doing

Presenter Notes
Presentation Notes
With so many complex considerations around occupational safety for field mappers, here is what we’re doing in Missouri to be prepared. 
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Solo Safety

SPOT Satellite GPS Messenger Group chat callouts

Presenter Notes
Presentation Notes
The high productivity of Missouri mappers (one and a half to two 7.5’ quadrangles per year in a typical cycle) constrains us to solo field activities the majority of the time. To mitigate the risk of solo fieldwork, we carry emergency GPS beacons and use callouts. Our SPOT satellite beacons track our location every ten minutes, and can send pre-programmed messages requesting emergent or non-emergent aid. Our schedules, including landowner contact information, are shared in our Outlook calendars. While in the field we do callouts on our group chat, which include brief details of where we are and when we expect to be finished.
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Interpersonal 
Safety

• De-escalation training

• Business cards

• Background Checking

https://www.courts.mo.gov/cnet/nameSearch.do?newSearch=Y

Presenter Notes
Presentation Notes
Something that they don’t seem to touch on in field camp is how to handle challenging encounters with the public. However, as we saw in the word cloud, disgruntled members of the public are a significant safety concern for field mappers. 
In Missouri we have a few strategies for handling these situations. 
The Department of Natural Resources field safety trainings strongly emphasize de-escalation training. This is in large part due to the many team members performing regulatory work for the state. 
Prior to requesting private property access, we may also do light background checking to look for red flags that maybe we shouldn’t visit the site alone (or at all). In addition to the sex offender registry map, Missouri has a court case database that can be checked for past criminal convictions. Aside from criminal offenses, it can be worthwhile to filter for domestic cases. Stalking and abuse convictions can be classified as family/domestic case types, rather than criminal. 
Business cards can be a handy tool for improving PR. We like to stick business cards in the car window when parked on rural property. This identifies who you are, demonstrates transparency and legitimacy, and provides a way for folks to reach out with concerns. It can also be handy to include a note that you have the property owner’s permission to be there.
Having your supervisor’s business cards on hand is also helpful for easing confrontational encounters. Upset people love to complain to a manager. Handing off your supervisor’s business card can be a strategy for removing yourself from a problematic conversation.  
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(F07142) (Everett 7.5’ Quadrangle, Conservation Areas)

Presenter Notes
Presentation Notes
We talk a lot about our final map products at this conference, but there are many intermediate maps that accompany us into the field to support our data collection. These maps are a great tool for fostering spatial awareness of field hazards. The image on the left is a snippet of a 1988 field map of one of my current quads. To the east, it notes two feet of shale, two feet of sandstone, etc. In the northwest corner, a note says: “mean man in trailer.” The relatability of this made me laugh, because I do a similar thing on my digital field maps with a parcel layer. Parcels belonging to landowners who respond “no” to my request for land access, as well as individuals who may have a concerning criminal record, are symbolized with orange or red hatching. If I am working roads in the area, or mapping on an adjacent property, I know to be more aware and perhaps add some buffer space to the property lines. The image on the right is an example of this symbology using public land parcels so as not to indict any individuals. 
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Tick Management

• Preventive clothing 
treatments

• Tick bite web form for 
worker’s comp

Presenter Notes
Presentation Notes
As we discussed on slide 16, ticks are a major hazard in Missouri. The Missouri Department of Natural Resources has a two-pronged approach to tick management. First, all field employees can send field clothes to Insect Shield for permethrin treatment paid for by the department. Permethrin is highly effective at neutralizing ticks on contact, preventing bites. For the ticks that do attach, we have moved from needing to submit generic workers comp incident reports, to having a specific webform for tick bites. The webform provides a convenient means of creating a paper trail for tick exposures, allowing for workers comp claims in the event of contracting a tickborne illness. 
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Field Safety 
Manual

• 2024 Geological 
Survey Program 
strategic planning 
outcome

• Living document of 
current best practices  

Presenter Notes
Presentation Notes
Tying it all together, in 2024 field safety was identified as a top priority in our annual Geological Survey Program strategic planning session. The resulting action item was the formation of a field safety committee composed of representatives from our Well Installation, Environmental, and Geologic Resources Sections. The committee was charged with writing a field safety manual to provide a single point resource on field safety best practices for both current employees and newly onboarding team members. It covers everything from weather safety, to wildlife, to what to do if you encounter illicit activities. It remains a “living” document, open to continuous staff feedback and update with improved processes. The manual is designed to serve the entire program of ~30 people doing a variety of work, from economic geology to regulatory work.



Thank You!
Megan.Harder@dnr.mo.gov  |  Trevor.Ellis@dnr.mo.gov

Presenter Notes
Presentation Notes
I can be reached with any questions or comments at Megan.Harder@dnr.mo.gov�Or you may reach my supervisor, Trevor Ellis, at Trevor.Ellis@dnr.mo.gov
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