
Indiana Geological & Water Survey: 
Knowledge & Networks

Ginger Davis
Research Hydrogeologist
gindavis@iu.edu



Knowledge Transfer – Who you talk to?





Present & Future Work Changes

• Silver Tsunami-massive retirement of the Baby 
Boomers

• Duration in positions (3.8 - 4.3 years in 2022)

• COVID-19 – Work after the pandemic

• Remote work policies & future work

• Smart Machines- Machine Learning

• Work for purpose & passion- not money



Importance of a Knowledge Transfer Plan

- “Don’t worry your still new”
- “I have only been here X years”

– How long can people in your organization use that line?

- “That is the way I have always done it.” 
- “That is just the way so and so does it.”

– Are you/they the only one doing it that way?



Steps in the knowledge transfer process in a knowledge transfer-enabling environment. Source: O'Dell, and 
Grayson (1998).



Communication & Collaboration

Direct transfer of knowledge 
• Person to person

• Overlap in tenure
• Mentoring

• Apprenticeship programs
• Work shadowing

• Coaching 
• Training
• Presentations
• Videos



Hope for the best, Plan for the worst!

• Direct transfer of knowledge 
• Step-by-step trainings for early career, newbies

• User Manuals
• Guides
• Notes

• Documentation
• methodologies, 
• Records
• standards 
• procedures, 
• history, 
• data locations, etc.

• Activity Reports
• Publications
• METADATA



When it goes bad!

 Sudden loss of 
knowledgeable staff

 Loss of database, 
technological failure

 Loss of asset –storm, 
flood, development, 
change in owner

 Human Error

 Great Knowledge transfer 
plan

 Backup servers, paper 
files, reports, publications

 Agreements, resilient 
location selections, 

 Better Humans?



Knowledge Transfer of NGWMN 
1. Deciding what information do you need to keep?

What is helpful for the day to day? Simple & Complex

• Data
• Minimum required elements (Water Levels, Lithology, Casing, 

Screen & Site Data)
• Datums
• QA/QC

• Project history
• Analyzes & information
• Research project details -how it was set up; what was its purpose; 

data collection
• Database Conversions
• Historic Data storage

• Site Information
• Geologic framework
• Landowner information, access, permissions, etc.



Collect and Organize Data

2. Where to store that data?
- Data Dictonary
- Database type (Access, SQL, SDE, etc)
- API to connect multiple databases?
- Folder Organization

3. Processes for knowledge transfer
- Metadata
- Database Dictionary
- Documentation of Scripts- GitHub
- Videos of data ingest, transformations,
Services, and pushes



Roadblocks to adoption
Institutional Barriers

1. Culture
Academic culture that favors a close to chest data policy

2. IT Department 
Looks at data storage, data demands, long term costs, etc.

3. Tools
Purchase of tool or database and reluctant to give it up due to cost to implement 20 years ago

4. Lack of Vision
Lack of a unifying vision for water, and shared values for its various uses, stifles opportunities

for collaboration and integration, even where there are natural synergies
Lack of a onboarding plan that supports integration and adaptation of existing data to new 

efforts



Indiana Water Balance Network and 
NGWMN



The Water Balance – Budgets made fun!

Annotated Hydrologic Cycle with abbreviations inserted.
Source: (adapted from) FISRWG 1998

P+S+E+T+R+F=0

Image University of Nebraska



IWBN Paired with NGWMN Wells and other 
wells…
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Potential 
evapotranspiration

Indiana Water Balance Network 
Monitoring approach

Soil moisture , 
matric potential, 
thermal properties, 
and temperature

m o n ito r in g w e ll in s id e
p r o te ct ive  ca s in g

s t r o n g b o x

so la r  p a n e l

fa r m  w e ll



Water Quality & Water Quantity Monitoring

All Monitoring Water Level 
Monitoring

IGWS Monitoring



Water Balance Partitioning

 Indiana’s yearly precipitation 
– 37 inches in northern Indiana to 
– 42.22 for Central Indiana
– 47 inches in southern Indiana

S. Letsinger st al. (2021) Implications to aquifer storage from
shifts in timing of water-balance partitioning: Indiana, United States 





Filling Gaps



Data on the Web
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https://igws.indiana.edu/iwbn-dashboard

https://igws.indiana.edu/iwbn-dashboard/#/station


NGWMN
National Groundwater Monitoring Network

Franklin County Well



Buried Bedrock Valleys

• The past have very different terrain from today

• Potential to hold and move large volumes of water 
underground (determined by material)

• Potential Recharge area for bedrock aquifers



Teays & Anderson River Valleys









Thank you!

Questions?



Ginger Davis
gindavis@iu.edu

(812) 855-1364
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