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Response Preparation
Use EOC chain of communications protocol*
Upload and review maps, imagery, LiDAR,
landslide geodatabase, and hazard maps
Assess terrain —access, safety, prior landslide
activity
Assess homes, infrastructure, property
potentially at risk
Review NCGS landslide response guidelines
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Site Response
Site briefing with EM*
Initial site reconnaissance — immediate safety
assessment — “situational awareness’
Assess potential for additional movement
(type and magnitude)
Check for vulnerable utilities (e.g., water, gas,
electrical)
Identify possible sources of surface and
subsurface water movement into landslide
Collect data for geodatabase entries (e.g.,
point data; scarps and tension cracks;
delineate landslide boundaries)*
Identify and classify materials, take samples
Identify slope modifications, e.g., cuts, fills
Reassess and delineate areas at risk
Assess slope stabilization needs
Media briefings
Complete EM unit logs (ICS 214)*
Site monitoring*
Site visits with stakeholders

¥

Documentation and Analysis
Document landslide features in maps and
cross-sections
Identify and describe earth materials, prior
landslide activity, material testing
Complete periodic EM incident reports
Monitor indicators of continued movement
Reassess area at risk —mapping, modeling
Assist in contingency planning for alerts,
evacuations - conditional rainfall scenarios
Analyze for contributing factors (geologic and
human, triggers and causes , rainfall amounts)
Update geodatabase
Prepare geologic reports — presentations to
stakeholders
Follow-upsite visits with stakeholders
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N. C. Geological Survey Emergency Landslide Response Guidelines

Notification Protocol
The chain-of-communications for dispatch to a landslide emergency should be:
1. Local (County) Emergency Management Director contacts the State Emergency Operations Center (State EOC).
2. Should the local EM Director contact NCGS staff directly, the contacted NCGS staff member should ask the local EM Director to contact the State EOC and file an Emergency Report (EM-43) for the incident including their request for technical assistance from a state agency.
3. The State EOC contacts the State Geologist or others on calling-tree with the request from local EM for technical assistance on landslides.
4. The State Geologist or others on the calling-tree contacts the responsible NCGS Senior Geologist/Field Office and relays the request for assistance from local government. 

5. NCGS Senior Geologist contacts the Local (County) Emergency Manager to close the dispatch communication loop and determine:
· their needs for assistance and timeframes for information;
· site location(s) and conditions;
· time and location to meet; 
· site access, logistical protocols; and 
· the possible need for coordination with other agencies (e.g., NCDOT).
6. A Unit Log (ICS Form 214) will be started and updated as major events occur.
Contact Information
State EOC: 1-800-858-0368

State Geologist -- Dr. Kenneth B. Taylor: 
Raleigh Office:  919-707-9211;  

Cell: 919-390-4767; 

E-mail: Kenneth.B.Taylor@ncdenr.gov
Alternate POC: Assistant Section Chief -- Mr. Philip J. Bradley

Raleigh Office:  919-707-9212;  

Cell: 919-616-5641; 

E-mail: pbradley@ncdenr.gov
NCGS Preparations Before Departing to Landslide Site
Load / Check the field computers for:

· Most recent DOQQ imagery; 
· Landslide hazard map layers where available;
· LiDAR (hillshade, contours, slope, DRGs);
· Landslide geodatabase replica; 

· Check out/Renew ArcGIS remote licenses on field computers; 
· Bring DC charger and/or extra batteries for field computers;
Field Gear:
· Hard hats

· Safety vests
· Digital camera

· GPS unit

· Measuring tape
· Rain gear (even if it is not raining it will probably be wet and muddy)

· Rock hammers, folding shovel, hoe pick, hand-auger

SAFETY TIPS FOR WORKING NEAR LANDSLIDES
Special Safety Precautions are needed when working on landslide and landslide areas, especially when responding to landslide emergencies.
Assign lookout duties to a person who can watch the slide and adjacent slopes for warning signs of landslide danger.  That person should have a whistle or an air horn to alert scientists.
Landslides include cut-slope failures and fill-slope failures as well as landslides on ‘natural’ slopes not modified by human activity.
Unless absolutely necessary, do not work in landslide areas in the dark, or any other time when visibility is low (e.g. fog, heavy rain, or snowfall).  If you must work in the dark, require flood light support from emergency managers.
When possible, avoid working on or around a landslide during or just after rains when the ground is saturated and unstable.   

Park vehicles a safe distance from the slide area. Consider the potential for the cut slope failure or fill slope failure to enlarge laterally and damage a longer section of road.

Decide on a safe area for escape on first site visit, in case a warning sign of more slide activity should appear. Generally, the safe area would be located laterally, to the left side or right side of landslide.
Work within earshot of a field partner whenever possible.
Confirm a method for communicating with EM/site personnel and establish beginning and ending protocols for site work. 

Approach the landslide from the sides (flanks) – not along the path of slide movement, or directly above slide scarps – including head scarps and lateral scarps. Remember - the run-out distance for debris flows can be hundreds to thousands of feet.
Stay away from downed utility lines – confirm if power to them has been cut off.
Be alert for any leaking gas lines or fuel tanks.

Stay away from any construction equipment working on or around the landslide if possible.  If you need to pass by construction equipment make sure you have made contact with the operator, and the operator has signaled the o.k. 

Avoid working upslope or downslope from heavy equipment.  Heavy equipment operating in a landslide area may trigger rapid movement of ground and/or water when excavating, removing trees, dumping excavated material, and unplugging culverts. 

Avoid working around damaged or collapsed buildings or structures – they can shift or fall without warning.

On first site visit, note the vertical or horizontal position (alignment) of trees, fences, large rocks, culverts, guard rails, and other objects on or next to slide. Check for movement of trees and other objects periodically during the work day and at the start of each work day at the site. Make similar checks on the status of slide cracks and scarps (breaks in the ground).

Look and listen for any abrupt changes in the landslide.

BE ALERT FOR CHANGES IN A LANDSLIDE REQUIRING IMMEDIATE ACTION: WARNING SIGNS OF MORE LANDSLIDE ACTIVITY
1. New (or expanded) cracks and scarps in the slide or nearby slope, roadbed, cut slope, or fill slope. 

2. Sounds of tree cracking or rocks tumbling or knocking together. 

3. Movement (leaning) of trees or other natural or man-made objects. 

4. Swelling or bulging of the ground on any part of the slide or nearby slope.

5. Flow or fall of mud, rock, or debris on the slide or nearby slope.

6. Sudden flow or increase or decrease in flow of spring or seep from slide or nearby slope.
7. A sudden increase or decrease in water flow, or a change from clear to muddy flow in a stream or channel.
8. New holes, cracks, scarps or subsidence in previously undisturbed ground, near existing slide in fill, especially in or near fills.
Basic Objectives and Questions to Be Answered in a Landslide Investigation
Refer to Figure 1.
Immediate and Short Term
· Help provide situational awareness to emergency managers.
· Update the Unit Log (ICS Form 214) throughout the response.

· Identify areas to be evacuated.
· Safety of emergency responders – identify safe and unsafe areas for rescue and recovery. 
· Ground movement - What has happened or is happening?
· What kind of landslide is it – types of material, movement mechanisms, and rates?
· Are modified and/or unmodified slopes involved?
· What moved and is it still moving?

· Report locations (coordinates) of affected areas up the chain-of-command.
· Identify needs for additional technical support.
· Collect data that may be ephemeral; photo-documentation is important.

· Respond to media inquiries through the local emergency management personnel.
Longer Term 
· When can evacuation orders or recommendations be lifted and in what areas?

· Will it move again?
· If it does, then When?  Where and how large?  How fast?
· What are triggers and causal factors?
· Long term stability of slopes; monitoring needs?
· Provide mapping and GIS capability for incident documentation and communication tools.
· Documentation: Update landslide geodatabase entries; Complete EM incident reports as required; geologic reports.

· Respond to media inquiries.  
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Figure 1.  Conceptual framework for the iterative phases of landslide response activities and documentation in the landslide geodatabase.  Asterisked items typically recur in the various phases of a response.  EOC = Emergency Operations Center; EM = Emergency Management. 
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