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Today’s Objectives

• Understand how to use basic field data collection tools (Survey123 
configured with the SAR and First Responder Survey template).

• Understand the relationship between Search & Rescue and Debris 
Management.

• Understand how to quickly analyze and report against live field data for 
situational awareness.

• Begin to develop your own geospatial game plan and access additional 
resources.
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Why Use Geospatial Tools in the Field?

• Real-time situational awareness & collaboration

“I can see where other search & rescue teams have already searched and what is needed in the field”

• Enhanced data collection and reporting capabilities

“I can see where teams are (or have been), and what they observed – share data with agencies”

• Improved search strategy & tactics

“I can see what areas have been covered and what remains to be searched”

• Geospatial Coordination 

“I can reach out to the SAR Geospatial Working Group to find access to the layers I need”
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Today’s Agenda

• 1440 Introductions

• 1445 Pre-planning: USNG Trail Markers - Jennifer Lana, Cobb County

• 1455 Debris Management - Katie Picchione, FEMA

• 1505 Search and Rescue & First Responder Survey – Paul Doherty, NAPSG SAR Working 
Group

• 1515 Field Apps Training – Jared Doke

• 1535 Field Simulation – Jared Doke

• 1615 After Action Review – Paul Doherty

• 1630 Adjourned
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Pre-planning: USNG Trail Markers
Jennifer Lana, Cobb County
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Open Presentation Online 

https://napsg.sharepoint.com/:b:/s/napsgstaff/EdXd718sG-dGtZ2adUrKRnYBFLsqV6NqZn9X4NH4_FZdQQ?e=NRMHsO
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COBB COUNTY TRAILS

• Existing Trails:  133 miles

• Programmed/Under Construction:   
28 miles

• TOURISM is a leading industry in 
Cobb

• Kennesaw Mountain is most visited 
Civil War site in the entire US!



The Cobb Emergency Management 
Agency (EMA), Parks, DOT, GIS and 
Public Safety members have been 
working together on what started as a 
trail mapping system that has evolved 
into a nationally recognized trail 
marking and mapping system.
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PROJECT OVERVIEW



EMERGENCY RESPONSE ON TRAILS
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Primary Responders when 
initial E911 call comes in

COBB POLICE RANGERS

Missing Persons & Lost 
Children

Response & Recovery

EMERGENCY 
MANAGEMENT AGENCY

Eyes & Ears on the trails

Do rescues themselves

Part of CERT

SOUTHERN OFF-ROAD 
BICYCLE ASSOCIATION

Medical Responders

Usually on scene before 
Ambulance

COBB FIRE STAFF

** Cobb Contracts with Private Vendors for Ambulance Services



Familiar Challenges

• Trail Program growing each year

• New Police Rangers had to rely on other 
people (PARKS & SORBA) for detailed trail  
information. 

• Responders could not view existing trails
on their in-car MDC’s

• Trails and mile markers were not 
integrated into dispatch and E911
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Increasingly Aware of a problem…

• The Cobb Police Ranger Unit 
recognized the need to have a 
location specific system that relayed 
a way point on a trail or in a park 
that corresponded correctly to our 
police and fire CAD dispatch system

• So, in late 2016,  SGT Ablashi asked 
EMA Director, Cassie Mazloom, for 
her opinion as a previous Cobb 
County Police Officer and Cobb 
Police Ranger
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E911 CALLS… MORE COMPLICATIONS

Silver Comet Trail @ East-West Conn.

• Bicyclist rode off trail bridge (2 levels)

• Police Officer Rangers on the trail headed 
Westbound on motorcycles.  

• It was not on a map, so Rangers had to 
escort ambulance personnel to area. 

• They had to manually redirect Fire and EMS 
to the Concord Rd. trailhead from Cooper 
Lake Rd. 

• Limited Bridge Access for vehicles.

CASE #1807XXX
Silver Comet Trail. @ Brookwood Dr.

• Bicyclist near end of ride had heart attack 
and went into arrest.

• Location was between two first responding 
units with limited access from the west. 

• Unknown restricted weight limit bridges

CASE #18-0001XXX    
Silver Comet Trail @ Concord Rd.

• Engines were not able to drive on the trail 

• Limited and unknown local access points to get to 
patient.

• Restricted bridges and tunnels for the ambulances.

CASE #18-0005XXX
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HOW TO OVERCOME RELUCTANCE… 
GET PEOPLE TO SEE OUR CONCERNS:     TRIP 1  FEB 17,2017
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Trip 2.   May 2nd 2017

Older Signs, Missing Mile Markers, Old Call Boxes



This Photo by Unknown Author is licensed under CC BY-SA

Addressing is hard enough on roads… what about Trails?

http://hairstylespress.blogspot.com/2011/07/tree-clip-art-images.html
https://creativecommons.org/licenses/by-sa/3.0/
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How do we follow GDOT standards?

What Type of Sign?

What about existing signs?

What colors?

How tall/short?

Metal, Plastic or Wood?

What about Reflectivity?

How many do we need?

Replace our Call Boxes?



OR  THESE??
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NOPE
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WHAT???
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NOT EVEN SURE WHAT THESE ARE



IN NOVEMBER 2011, THE FEDERAL NATIONAL  SEARCH AND RESCUE COMMITTEE, 
WHICH INCLUDES REPRESENTATIVES FROM THE DOD, COMMERCE, INTERIOR,

TRANSPORTATION, HOMELAND SECURITY, NASA, AND THE FCC….
DESIGNATED USNG (US NATIONAL GRID) AS THE STANDARD FOR ALL GROUND 

BASED SEARCH AND RESCUE (SAR) OPERATIONS IN THE UNITED STATES.
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DECISION:    US NATIONAL GRID & ELM MARKER FORMAT

• Met our DOT and state requirements for signage, reflectivity and format

• Expandable program to other local counties that our trails connect with

• Nationwide standard grid system, used by federal agencies

• We use this grid system for our CERT (Citizen rescue teams)

• Although the FIRST county in Georgia, not the first in the US



ELM =  Emergency Location Markers

USNG =  US National Grid 

SIX DIGITS: 899 598 locates a point within a 100 m square (football field size).

EIGHT DIGITS: 8998 5988 locates a point within a 10 m square (within a standard home).

HOW DOES IT WORK?





Emergency Location Markers

• Cobb County Logo

• Placed every ¼ mile on trails

• Metal Poles

• Co-located where possible

• 6x9 signs



Informational Signs placed 
at Trailheads, Parking lots, 
Call Boxes, Major 
intersections and various 
county Parks.

12x12 signs



USED ARCGIS ONLINE GROUP TO MANAGE PROJECT
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• For EVERY trail, our Parks, PD & 
Fire staff worked with our 
contractors for sign placement. 

• Used ESRI Collector to gather 
ELM location and attribute data.



FIRST SIGN ORDER RECEIVED!
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TEAM SPATIAL:  ESRI DASHBOARD,  FOR PROJECT STATUS
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KEY ATTRIBUTES:
TRAIL TYPE
TRAIL WIDTH
PREMISE HAZARD   

(NOTES FOR 
RESPONDERS)

PICTURES
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OUR TRAILS
115 MILES… WITH 
SIGNS TODAY 27



WHAT’S NEXT FOR COBB USNG PROJECT…

• Expand ELM’s to all trails and all future 
programmed trails

• Continued Outreach: schools & public
• Help other counties/cities with their 

projects
• Work with private groups/companies 

to ‘adopt’ trails and fund more 
outreach

• Add Cameras
• Add more call boxes



RESOURCES

• USNG ELM web-site:   
https://usngcenter.org/

• Cobb County ELM Story Map:  
www.CobbELM.com

• FGDC Executive Summary on 
USNG
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https://usngcenter.org/
http://www.cobbelm.com/


JENNIFER.LANA@COBBCOUNTY.ORG

WWW.COBBCOUNTY.ORG/GIS

THANK YOU



Today’s Agenda

• 1440 Introductions

• 1445 Pre-planning: USNG Trail Markers - Jennifer Lana, Cobb County

• 1455 Debris Management - Katie Picchione, FEMA

• 1505 Search and Rescue & First Responder Survey – Paul Doherty, NAPSG SAR Working 
Group

• 1515 Field Apps Training – Jared Doke

• 1535 Field Simulation – Jared Doke

• 1615 After Action Review – Paul Doherty

• 1630 Adjourned
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Debris Management
Katie Picchione, FEMA

napsgfoundation.org  |  @napsgfoundation 7



Initial and Preliminary Damage Assessments (IDAs and PDAs) 
are used to determine if Federal assistance is needed

Initial Damage Assessment (IDA)

Local gov. identifies 
damage.

State verifies damage 
and requests a joint 
PDA with FEMA.

Joint Preliminary Damage Assessment (PDA)

FEMA and State, Tribe, 
or Territory collaborate 
to validate damage.

Declaration

PDA informs 
presidential Major 
Disaster declaration, 
which authorizes 
federal assistance.

Recovery 

Recovery programs 
begin: PA, IA, HMGP
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FEMA’s Public Assistance (PA) program provides federal funding 
for debris removal, emergency work, and infrastructure repairs
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Debris Infrastructure
Photo Credit: Katie Picchione, 2018



Imagery collected during Search and Rescue operations could 
be used to: 
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Identify location and type 
of debris

Identify and quantify 
infrastructure damage

PC: Dewberry and FEMA GIS, Hurricane 
Michael debris assessment

PC: LIDAR analysis by MIT Lincoln Laboratory

Prioritize recovery ops.

PC: Debris analysis by 
MIT Lincoln Laboratory



Summary: PDA Data Applications and Challenges

• Applications of PDAData
• Capture dimensions and descriptions to 

estimate repair costs

• Monitor debris operations, electrification, 
repair progress

• Record damage to substantiate claims

• Challenges
• Interpretation of unfamiliar image types

• Data processing and sharing (permissions, 
quantity)

• Personally-identifiable information/privacy

• Contracting and deploying assets

• Using coarse resolution data to optimize 
allocation of high-resolution assets
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Data on damaged infrastructure captured during Search and Rescue can inform recovery

FEMA PDA Templates
IA Express: http://fema.maps.arcgis.com/home/item.html?id=9f59e65d42344a4d935146d536b62053
IA: http://fema.maps.arcgis.com/home/item.html?id=5cd25aa3d91344dd89cdf653d1130b73
PA: http://fema.maps.arcgis.com/home/item.html?id=7c0312f38def45928586cbf941439dd3

http://fema.maps.arcgis.com/home/item.html?id=9f59e65d42344a4d935146d536b62053
http://fema.maps.arcgis.com/home/item.html?id=5cd25aa3d91344dd89cdf653d1130b73
http://fema.maps.arcgis.com/home/item.html?id=7c0312f38def45928586cbf941439dd3


Today’s Agenda

• 1440 Introductions

• 1445 Pre-planning: USNG Trail Markers - Jennifer Lana, Cobb County

• 1455 Debris Management - Katie Picchione, FEMA

• 1505 Search and Rescue & First Responder Survey – Paul Doherty, NAPSG SAR Working 
Group

• 1515 Field Apps Training – Jared Doke

• 1535 Field Simulation – Jared Doke

• 1615 After Action Review – Paul Doherty

• 1630 Adjourned

napsgfoundation.org  |  @napsgfoundation 12



SAR & First Responders Geospatial Toolkit



Preparedness Technology Talk: June 26th
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https://www.napsgfoundation.org/resources/preparedness-technology-talk-geo-enable-search-rescue-in-disasters/


Story Map Website with:

1. Resources by capability

2. Links to training videos

3. Points of contact
• FEMA Urban Search and Rescue

• International Association of Fire Chiefs

• NSARC Geospatial Working Group*

4. Sandbox for testing geospatial tools –
NOT FOR REAL-WORLD RESPONSE
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SAR & First Responders Geospatial Toolkit

https://arcg.is/00L58f

https://arcg.is/00L58f
https://arcg.is/00L58f


SAR Terminology
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• General Memo 2019-050

• GovDelivery List

• Geospatial Game Plan
• Who to contact? 

lance.gilmore@fema.dhs.gov

• How to access?

1. Read memo, 

2. Sign-in with your team username 

(1 for TIS and 1 for Ops)
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FEMA Urban Search and Rescue

mailto:lance.gilmore@fema.dhs.gov


State & Local SAR Teams

• Scenario A – you have ArcGIS Online usernames and want to deploy the SAR and First Responder 
Survey into your own environment for local response, you can use the Deployment Kit to host it 
yourself.

• Scenario B – you have ArcGIS Online usernames, but you want to be interoperable with other 
teams for a common operational picture for large disasters (e.g. earthquakes, hurricane).
• Inquire with your state ESF 4/9 Lead and/or State Emergency Management and the to see if they will be 

hosting the standard templates and capability for teams within your state.
• Request access and support from IAFC by granting access to their ArcGIS Online Group to use SAR Survey 

and general Dashboard.

• Scenario C – you don’t have ArcGIS Online or your GIS staff don’t have usernames or time to 
support you? You can purchase ArcGIS Online usernames and request access to the IAFC ArcGIS 
Online organization.

• ALL Scenarios – Ensure you are using the data collected only for it’s intended use – operational 
coordination. Be sure you are sharing the data in interoperable formats and with appropriate 
data sharing agreements in-place.
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Deployment Kit
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https://napsg.maps.arcgis.com/home/item.html?id=7a3371cd98224827b51e4f17205d6276


Interagency Coordination – One Team, One Fight
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https://arcg.is/1OXeL1
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R&D: NZUSAR / INSARAG Workflow

Key Learnings

1. Use integrated data where ever 

possible. Only collect data once

2. Prepopulate as much as possible

3. Use of Explorer and Workforce to 

assign and task teams

4. Links to Survey123 from Explorer and 

Workforce 

5. Clever system, easy UI

6. Tested on wide range of field users

7. Possible to integrate data from other 

systems, but requires effort.

Collection systems

Survey 123 Explorer Workforce



SAR and First Responder Geospatial Toolkit
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https://napsg.maps.arcgis.com/apps/MapSeries/index.html?appid=71f7501c36d34dfdaf8a81b424806033


Today’s Agenda

• 1440 Introductions

• 1445 Pre-planning: USNG Trail Markers - Jennifer Lana, Cobb County

• 1455 Debris Management - Katie Picchione, FEMA

• 1505 Search and Rescue & First Responder Survey – Paul Doherty, NAPSG SAR 
Working Group

• 1515 Field Apps Training – Jared Doke

• 1535 Field Simulation – Jared Doke

• 1615 After Action Review – Paul Doherty

• 1630 Adjourned
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Hands-on Exercise 
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Explorer
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1 Open Camera

2 *Point At Code →

3 Open in Explorer 
for ArcGIS

(or install the app)
*some phones require a QR app or to hold down the home button 
while scanning with camera

SAR and First Responder Sandbox Webmap
(9d5ea40c36c24500a129c3ea4c739c2a)



1 Open Camera

2 *Point At Code →

3 Open in Survey123
(or install the app)

*some phones require a QR app or to hold down the home button 
while scanning with camera

Version 6 - Sandbox
c69bf75ac2c34a23be34511f4bb6083c

Survey123 – SAR and First Responder



Training Playlist
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https://www.youtube.com/playlist?list=PLtl2mJ4_4VyAZCLUQXzia_9bPVRV91co4


SAR and First Responder Field Data Collection Form (v6)
Live Demo
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1 Open Camera

2 *Point At Code →

3 Open in Survey123
(or install the app)

*some phones require a QR app or to hold down the home button 
while scanning with camera

Exercise Only – Public Assistance (PA) PDA v3_0
ef7c656d8f784db98529e5823c318a9b

Survey123 – Public Assistance



Great Galveston Hurricane 
Field Exercise

• EXERCISE ONLY: A Category 2 Hurricane has just 
swept through the Galveston area.

• SAR Teams are being tasked with conducting 
Primary Searches of the Texas A&M University at 
Galveston Campus.

• Use the SAR and First Responder Field Data 
Collection Form to document field observations 
and note areas in need of Debris Management.

• Debris Teams will follow up on areas identified by 
SAR Teams.
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Concept of Operations 

• First 10 Teams of “First Responders” 
deploy using the Search and Rescue 
Survey
• 5 Targets per assignment area. Use Explorer 

for ArcGIS to navigate to the “targets” in your 
identified Search Segment.

• 2 targets will contain debris related 
information. Flag this as Public 
Infrastructure > Debris Removal

• SAR Teams, please remove the SAR Target 
Card (Blue Border) and take it with you to 
return to us. Please leave any targets with a 
green boarder in place.
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SAR/First Responder Target



After 20 minutes, 10 “Debris Teams” use 
the Preliminary Damage Assessment –
Public Assistance Survey to document 
debris locations

• 2 Debris targets per assignment area.

• These teams will locate the “debris 
targets” using Explore for ArcGIS

• Debris Teams, please remove the 
Debris Target Card (Green Border) and 
take it with you to return to us.
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Concept of Operations Continued

Debris Target



All Teams 
Return By 

16:15!

For Quick After-Action Review
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Turn off your Wi-Fi to 
reduce issues when 
you leave the building



Today’s Agenda

• 1440 Introductions

• 1445 Pre-planning: USNG Trail Markers - Jennifer Lana, Cobb County

• 1455 Debris Management - Katie Picchione, FEMA

• 1505 Search and Rescue & First Responder Survey – Paul Doherty, NAPSG SAR 
Working Group

• 1515 Field Apps Training – Jared Doke

• 1535 Field Simulation – Jared Doke

• 1615 After Action Review – Paul Doherty

• 1630 Adjourned
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Exercise Dashboard
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https://napsg.maps.arcgis.com/apps/opsdashboard/index.html#/d87b15457c96431ca6432a44c73d0d46


Survey123 Backend
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https://arcg.is/1nTTai


Debris Management Dashboard
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https://arcg.is/0mSGSr

https://napsg.maps.arcgis.com/apps/opsdashboard/index.html#/b4d5d7a6e69740e6bbadd44077a004fd
https://arcg.is/0mSGSr
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After Action
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Bugs (Need to fix) Enhancements (Need to add / change)
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Not So Well? Technology

Enter new issues here on GitHub

https://github.com/pjdohertygis/SARandFirstResponderSurvey/issues/new


Not So Well? Operations
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Enter new issues here on GitHub

https://github.com/pjdohertygis/SARandFirstResponderSurvey/issues/new


What’s Next?

• Re-Convene the SAR Working Group

• Data Dictionary between SAR Damage and Preliminary Damage Assessment

• Survey123 Improvements for v7 in 2020
• Remove Repeats and related table (#16)

• Status / Action Field (#19)

• Reverse Geocode (#26)

• Adoption of QuickCapture for tracks and rapid point collection

• Adoption of “triggers” for priority action (see Survey123 – Zapier – Slack integration)
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https://github.com/pjdohertygis/SARandFirstResponderSurvey/issues/16
https://github.com/pjdohertygis/SARandFirstResponderSurvey/issues/19
https://github.com/pjdohertygis/SARandFirstResponderSurvey/issues/26


R&D: QuickCapture

Tap to start / 
tap to stop 

recording tracks

Auto-send or 
manual 

https://community.esri.com/community/arcgis-quickcapture/blog/2019/06/26/arcgis-quickcapture-version-10-released

https://community.esri.com/community/arcgis-quickcapture/blog/2019/06/26/arcgis-quickcapture-version-10-released


Resources
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SAR and First Responder Geospatial Toolkit
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https://napsg.maps.arcgis.com/apps/MapSeries/index.html?appid=71f7501c36d34dfdaf8a81b424806033


PrepTech Talk
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https://www.napsgfoundation.org/resources/preparedness-technology-talk-geo-enable-search-rescue-in-disasters/


Deployment Kit
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https://napsg.maps.arcgis.com/home/item.html?id=7a3371cd98224827b51e4f17205d6276


FEMA Preliminary Damage Assessment Templates

napsgfoundation.org  |  @napsgfoundation 50

https://community.esri.com/groups/survey123/blog/2018/09/11/using-fema-s-survey123-preliminary-damage-assessment-templates


Debris Management Solution
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Thank you!
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Interested in Geospatial Coordination for SAR?
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https://arcg.is/1m88Tj

https://arcg.is/1m88Tj


Paul Doherty 
pdoherty@publicsafetygis.org

Jared Doke 
jdoke@publicsafetygis.org

napsgfoundation.org  |  @napsgfoundation 67

Thank you!

https://arcg.is/1m88Tj

Interested in 
Geospatial 
Coordination for 
SAR?

mailto:pdoherty@publicsafetygis.org
mailto:jdoke@publicsafetygis.org
mailto:doke@publicsafetygis.org
https://arcg.is/1m88Tj

