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The big issues touch most states:
Climate, Energy, Hazards, Mineral Resources, 
Water

State Geological Surveys:
Source of state information
Geologic mapping as a base for solutions

State Geological Surveys are in….
Natural Resource Agencies
Environmental Conservation Departments
Universities

Making an Impact: Legislation, accessibility to and cooperation with federal 
partners (USGS, EPA,USFS, NGWA…), representation in member organizations 
(GSA, AGI)



MAPPING
Geological mapping is an essential service and the basis of our work



We support complete topographic, geologic, and geophysical 3D mapping of the United States.
Partnership of U.S. Geological Survey with Universities, State Geological Surveys, and the private sector.

Topography (Lidar) – land surface features

Surficial materials

Bedrock

Image from H. Thorliefson





Vermont Geological Survey (VGS): Geologic maps applied to hazard identification, 
avoidance and groundwater quality and quantity. 



Adopt protocol and include in 
Vermont’s Hazard Mitigation 

Plan, 2012

Develop protocol for mapping the 
hazard, 2004-

Response to Events
A site by site approach, 1999-

Vermont Geological Survey (VT DEC) in partnership with Norwich 
University, Green Mountain College, UVM, Vermont RPC, & VT DPS



Problem: Landslides occur throughout the State and pose risks to human safety, property, 
water quality and the environment. 

The sites include rockfalls in high traffic areas such as Montpelier and Smugglers Notch,  erosion of roads,  
landslides above and below precariously placed buildings, and unstable slopes along rivers. Traditional mapping 
can address site specific hazards but requires considerable time. People do not intuitively notice these features.



ACCELERATED SOLUTIONS :
• Complete Phase One assessments by county to help all Vermont towns understand 

susceptibility and plan for avoidance or mitigation. 
• Lidar and GIS are tools which allow us to identify historic and current sites
• Crowd-source a landslide hazard locator to facilitate locating landslides
• Prioritize higher risk area and town needs



Vermont Geological Survey (VT DEC), in partnership with Norwich University, 
Green Mountain College, UVM, Vermont RPCs, & VT DPS

Lidar, GIS and county plan 
Planning and actionable level 

maps within a reasonable time 
(2022)

Addison County  (2016)
Washington County (2017) 
Chittenden County (2018)



Some causes of landslides: Saturation of soil, Stream erosion causing over-steepening of banks, Reduction in 
strength of materials due to physical and chemical weathering,  Addition of excess load onto slopes, usually from 
human activity. Land use contribution.

Town Map and reports for planning and prioritizing mitigation



What is needed in order to have an impact?

Communication of risk

RPCs integrate data in regional planning

Town Hazard Mitigation Plans

Buffers, setbacks, buyouts

Regulation





WATER



• Where does our water come from and go to? 
• How much water do we have?
• Is the water safe (arsenic, radioactivity, manganese…)?
• Can my town support areas of more intense development? 
• What are the anticipated depths and yields in my area? Helps with a cost estimate

McNamara Spring, Dorset Disappearing stream

Groundwater



Town Resource Maps

• Surficial and Bedrock Geology

• Locate Water Well Data

• Depth to Bedrock

• Flow Directions – Generalized

• Hydrogeologic Units – Bedrock

• Recharge Potential

• Favorable areas for new supply

• Plan, Map, Test, Protect



Impact: Avoid Nowater Town -
Town allocated over 100% of its permitted water supply

Issued a “no expansion” moratorium
Stalled development
Jeopardized fire fighting capacity

Unexpected and increased costs
Lengthy process to find new source
Land acquisition 
Permits

Consequences
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Groundwater Quality
Identify water quality issues and possible solutions to avoid or mitigate: salt, nitrates, 
arsenic, other naturally occurring and manmade contaminants/byproducts.

Source, fate, transport and impact on human and environmental health

Impact: Reduce exposure to contaminants
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ChemFab: 1978-2002

Basemap: Hoosic River Watershed Association

• Non-stick cookware (ex. Teflon) production
• Electronics coatings
• Stain-resistant and water-resistant fabrics/carpet
• Fire fighting foam, Food packaging, paper coatings

Perfluorooctanoic Acid (PFOA) also known as C8: C 8HF15O2
Perfluorooctane sulfonate (PFOS): C8HF17O3

Problem: PFOA contamination of groundwater in fractured bedrock (2016)

49% of the 556 wells sampled were above the 
VDH Health Advisory of 20 ppt.
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• Geologic Mapping of bedrock and surficial materials 
• Data in relation to geographic location – GIS
• Data integration 
• 3D understanding of subsurface and aquifer characterization
• What is it, where is it, where is it going



21

Impacts:  

Daily lives - health of family, property values, businesses, gardens, animals, agriculture, maple 
syrup, milk, fish….

Economic: multi-million dollar infrastructure projects, financial settlements, engineering design 
and water projects



Find solutions to key problems at national, regional and local scales.

THANK YOU



Branson, MOEden, VT
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