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EXECUTIVE SUMMARY 
During an emergency, the California Geological Survey (CGS) operates according to the State 
Emergency Plan of 2009.  Agency-specific functions are further defined in an Administrative 
Order developed by the Governor’s Office of Emergency Services (OES) established under the 
authority of Executive Order No. W-9-91. The order states CGS will provide geotechnical data 
and advice regarding natural hazards to support emergency planning and information support as 
required during State disaster response operations. CGS coordinates its emergency response with 
federal, state, local, and other agencies and organizations. 
 
In addition to California’s efforts in emergency response at the state level, the National 
Earthquake Hazards Reduction Program (NEHRP) directs the U.S. Geological Survey (USGS), 
FEMA, and Earthquake Engineering Research Institute (EERI) to jointly develop a general 
procedure for establishing technical information clearinghouses within 24 hours following 
significant earthquakes in the United States. The NEHRP requires the procedure to be formulated 
in collaboration with state agencies that manage emergency response and with the state 
geological surveys. The degree of responsibility of these Federal entities for specific events 
depends on the level of involvement of an affected state in operating a clearinghouse. In cases 
where states have emergency response plans and the resources to operate a clearinghouse, as 
California does, the state commonly takes the lead in establishing and operating them, with the 
Federal agencies taking on the role as partners.  In California, the USGS and EERI, are the two 
NEHRP managing organizations that oversee emergency response operations of the California 
Earthquake Clearinghouse (Clearinghouse).  The two managing state agencies are Cal OES and 
CGS, the latter serving as the primary Clearinghouse coordinating agency. 
 
The CGS and Clearinghouse participated in the Ardent Sentry 15(DOD)/ California Capstone 15 
(Cal OES)/SoCal Ex 15 (FEMA) exercise on May 11 through 14, 2015.  The exercise was based 
on the 2008 ShakeOut Exercise, which considered a M7.8 earthquake on the southernmost 300 
km the San Andreas Fault, between the Salton Sea to Lake Hughes (Jones et al., 2008, CGS 
Preliminary Report 25; USGS Open File Report 2008-1150).  Clearinghouse objectives were 1) 
test the ability to view, in near-real time, field observations, incidents, and online maps, with 
SpotOnResponse, Google Earth,  ArcGIS Online, and WebEOC, each through a connection to 
XchangeCore; 2) Test Clearinghouse post-earthquake activation procedures, including use of 
CalEOC, Cal OES’s version of WebEOC, to enter incidents reported from the field through the 
XchangeCore connected applications into CalEOC “SOC Significant Events” board; test the 
ability to make a request for a geologic/engineering reconnaissance, imagery acquisition, and 
remote sensing, overflight support through State Operations Center (SOC) Operations Branch, 
and the Air Coordination Group (ACG); and begin implementation of Disaster Service Worker 
(DSW) program to provide limited liability coverage to volunteers participating in a 
Clearinghouse activation.   
 
Over the first four days of the exercise, Clearinghouse volunteers from 22 state, federal, local, 
and NGO organizations, including EF/ESF 8, Public Health, and EF/ESF 10, Oil and Hazardous 
Materials Response, reported a total of 84 incidents, and numerous observations, describing 
earthquake impacts.  Secure, real-time, two-way sharing, of geospatial and non-geospatial 
information, including field damage reports, photos, attachments, and videos, was accomplished 
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using a variety of applications connected through the XchangeCore technology.  The 
Clearinghouse achieved the ability to successfully select point, line, and polygon, feature data 
exposed on a ArcGIS Online (AGOL) web map, and visualize with XchangeCore adaptor 
enabling the selection of a subset of records that are shared through XchangeCore using the 
Open Geospatial Consortium Map Context standard with other agencies, thus allowing the 
selected features to be used by another organization user in their own AGOL by adding this 
subset of original data to their own map and perform analysis on the record values.   

Three overflight missions were conducted, a reconnaissance mission, on May 12, 2015, with 
California Highway Patrol; an imagery acquisition mission, with the California Air National 
Guard, on May 12, 2015; and a remote sensing mission, on May 11, 2015, with NASA Jet 
Propulsion Laboratory Uninhabited Aerial Vehicle Synthetic Aperture Radar (UAVSAR).  
Finally, the Clearinghouse activated a physical clearinghouse location, at Los Alamitos Joint 
Training Center, and 8 Clearinghouse members were initiated into the Clearinghouse Disaster 
Service Worker program.   
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EXERCISE OVERVIEW 
Exercise Name Ardent Sentry 15(DOD)/ California Capstone 15 (Cal OES)/SoCal Ex 15 

(FEMA) 

Exercise Dates May 11-15, 2015 

Scope 

This exercise is a functional exercise planned for 5 days at the State 
Operations Center and the Incident Operations Facility. In addition, the 
Clearinghouse activated a physical location, on May 14, at Los Alamitos 
Joint Facilities Training Center, and activated a Virtual Clearinghouse, 
using the Clearinghouse website and a variety of technology applications, 
on various platforms (mobile devices, desktop computer, tablet, etc.).  The 
Clearinghouse conducted three overflight missions: Reconnaissance 
(California Highway Patrol), remote sensing (NASA JPL Uninhabited 
Aerial Vehicle Synthetic Aperture Radar), and imagery acquisition 
(California Air National Guard). Finally, the Clearinghouse activated a 
physical Clearinghouse located at Los Alamitos Joint Training Facility, 
and administered the Disaster Service Worker program to provide limited 
liability coverage for volunteers participating in a Clearinghouse 
activation. 

Mission Area(s) Mitigation, Response, Recovery, Planning 

Core 
Capabilities 

Intelligence and Information Sharing; Operational Communications; Operational 
Coordination; Planning; Situational Assessment 

Objectives 
1. Demonstrate the integration of California Earthquake Clearinghouse 

outputs into situational awareness and real-time data gathering using 
applications connected through XchangeCore technology  

2. Test Clearinghouse post-earthquake activation procedures 

Threat or 
Hazard Earthquake 

Scenario 

Magnitude 7.8 earthquake on the Southern San Andreas Fault, from 
Bombay Beach on east shore of Salton Sea, propagating approximately 
200 miles north, to the shore of Lake Castaic.  Clearinghouse participation 
was limited to Los Angeles County, and the Cajon Pass area. In addition, 
the following exercise artificialities were imposed: 1) Clearinghouse 
volunteers were restricted to providing input on a few specific types of 
incidents (road closures, and HAZMAT related), in order to adhere to 
prescribed exercise rule for all participants to “play the same lie”; 2) 
While the Clearinghouse is not a first response, or emergency response 
organization, or EF/ESF, and therefore, does not present itself as the 
authoritative source of information on behalf of any EF, licensed 
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professional geologist and engineer subject matter experts participating in 
the Clearinghouse are credible sources of information about geologic and 
engineering impacts affecting EF/ESF responsibilities, such as critical 
infrastructure (roads, HAZMAT incidents); and 3)  For simplicity’s sake, 
and to make the exercise more transparent, the Clearinghouse did not 
impose any restrictions on the data shared through XchangeCore.   

Sponsor Federal Emergency Management Agency – California Office of 
Emergency Services – U.S. NORTHCOM 

Participating 
Organizations See Appendix B  

Point of 
Contact 

Anne Rosinski, Senior Engineering Geologist, Chair, California 
Earthquake Clearinghouse, 345 Middlefield Road, MS-520, Menlo Park, 
CA 94025; 650.688.6373; anne.rosinski@conservation.ca.gov 
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ANALYSIS OF CORE CAPABILITIES 
Aligning exercise objectives and core capabilities provides a consistent taxonomy for evaluation 
that transcends individual exercises to support preparedness reporting and trend analysis.  Table 
1 includes the exercise objectives, aligned core capabilities, and performance ratings for each 
core capability as observed during the exercise and determined by the evaluation team. 

Objective Core Capability 
Performed 

without 
Challenges 

(P) 

Performed 
with Some 
Challenges 

(S) 

Performed 
with Major 
Challenges 

(M) 

Unable to 
be 

Performed 
(U) 

Demonstrate the 
integration of 
California 
Earthquake 
Clearinghouse 
outputs into 
situational 
awareness and 
real-time data 
gathering using 
applications 
connected through 
XchangeCore 
technology 

Intelligence and 
Information sharing 

 X   

 Operational 
Communications 

 X   

 Operational 
Coordination 

 X   

 Planning  X   
 Situational 

Assessment 
    

Test Clearinghouse 
post-earthquake 
activation 
procedures 

Intelligence and 
Information sharing 

 X   

 Operational 
Communications 

 X   

 Operational 
Coordination 

 X   

 Planning  X   
 Situational 

Assessment 
 X   

Ratings Definitions: 
• Performed without Challenges (P):  The targets and critical tasks associated with the core capability were 

completed in a manner that achieved the objective(s) and did not negatively impact the performance of other 
activities.  Performance of this activity did not contribute to additional health and/or safety risks for the public or 
for emergency workers, and it was conducted in accordance with applicable plans, policies, procedures, 
regulations, and laws. 

• Performed with Some Challenges (S):  The targets and critical tasks associated with the core capability were 
completed in a manner that achieved the objective(s) and did not negatively impact the performance of other 
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Objective Core Capability 
Performed 

without 
Challenges 

(P) 

Performed 
with Some 
Challenges 

(S) 

Performed 
with Major 
Challenges 

(M) 

Unable to 
be 

Performed 
(U) 

activities.  Performance of this activity did not contribute to additional health and/or safety risks for the public or 
for emergency workers, and it was conducted in accordance with applicable plans, policies, procedures, 
regulations, and laws.  However, opportunities to enhance effectiveness and/or efficiency were identified. 

• Performed with Major Challenges (M):  The targets and critical tasks associated with the core capability were 
completed in a manner that achieved the objective(s), but some or all of the following were observed:  
demonstrated performance had a negative impact on the performance of other activities; contributed to 
additional health and/or safety risks for the public or for emergency workers; and/or was not conducted in 
accordance with applicable plans, policies, procedures, regulations, and laws. 

• Unable to be Performed (U):  The targets and critical tasks associated with the core capability were not performed 
in a manner that achieved the objective(s). 

Table 1. Summary of Core Capability Performance 

The following sections provide an overview of the performance related to each exercise 
objective and associated core capability, highlighting strengths and areas for improvement. 

Objective 1: Demonstrate the integration of California Earthquake 
Clearinghouse outputs into situational awareness and real-time data 
gathering using applications connected through XchangeCore 
technology 
The strengths and areas for improvement for each core capability aligned to this objective are 
described in this section. 

Core Capabilities 1-5: Intelligence and Information Sharing; 
Operational Communications; Operational Coordination; Planning; 
Situational Assessment 
Individual Tasks 

o Scientists, engineers, healthcare clinics, volunteers, responders identify incidents 
caused by the earthquake effects 

o Scientists and engineers make field observations of earthquake effects 
o Post-earthquake aftershock modeling and forecasting provide as situational 

awareness 
o HSIP infrastructure locations potentially affected by shaking identified and 

provided as situational awareness 
o Geo-scientists and geologists take and report field measurements of earthquake 

effects including liquefaction, fault rupture, and landslide 
o Engineers take and report field measurements of lifelines and building damage 
o At-risk landslide, fault, liquefaction, and tsunami locations potentially affected by 

shaking identified and provided as situational awareness 
o Healthcare facility locations potentially affected by shaking identified and 

provided as situational awareness 
o Aerial imagery from overflights of earthquake area to identify damage to be 

shared as situational awareness 
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o Chemical manufacturing, toxic storage, and toxic waste facility locations 
potentially affected by shaking identified and provided as situational awareness 

o ALOHA chemical plume release model provided as situational awareness 
 

Objective 1 Strengths 

The partial capability level can be attributed to the following strengths: 

Strength 1:  Allow each organization to use the specialized tools and technologies that best 
support their roles and responsibilities in responding to a disaster—ANY disaster, not just 
earthquakes.   

Strength 2:  Data, geospatial and non-geospatial information, is not restricted to any particular 
technology, application, platform, or viewer; therefore it may be displayed and used in any 
technology. 

Strength 3:  Ability to successfully select point, line, and polygon, feature data exposed on a 
AGOL web map and visualize with XchangeCore adaptor enabling the selection of a subset of 
records (points or census polygons for example in vicinity of plume) that are shared through 
XchangeCore using the Open Geospatial Consortium Map Context standard with other 
agencies.  This allows the selected features to be used by another organization user in their own 
AGOL by adding this subset of original data to their own map and perform analysis on the 
record values.  The significant improvement achieved is that the dataset is available to the second 
AGOL user with the attribute data associated with it so that it can be easily queried as a group, 
rather than clicking on features one by one, to see the underlying data values associated with the 
feature. 

Strength 4:  Secure, two-way sharing of both geospatial and non-geospatial information, 
between state, federal, local organizations using the following applications: Google Earth, Arc 
GIS Online, WebEOC, SpotOnResponse, and Clearinghouse Fieldnotes 

Strength 5:  Open-source technology, freely available, allows any organization to immediately 
collaborate, access, and make use, of information for improved situational awareness.  

Strength 6:  Collaboration efforts.  Multiple workshops, webinairs and meetings supported by 
California Earthquake Clearinghouse and their partners and N. CA NAPSG, were held to educate 
the Local, State, and Federal, Public Safety staff about data interoperability efforts and tools.  

Strength 7:  Reduce amount of time spent on routine, mundane, critical, but very time 
consuming, tasks of moving, sharing, organizing and managing data, when there is the least 
amount of time for these tasks, i.e. when trying to prepare for an Executive Briefing 

Strength 8:  Allow data experts and analysts to have more time to perform the most critical and 
important tasks they need to complete to support disaster response efforts 

Strength 9:  Enhance the value of each organization’s Common Operation Picture (COP) by 
increasing the number, and types, of data sources that can be added to a viewer 

Strength 10:  Information organized more effectively, so emergency priorities are not obscured 
by unrelated information. 
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Strength 11:  Better coordination between Clearinghouse scientist and engineer subject matter 
experts in the field, and emergency managers in Emergency Operations Centers  
 
Strength 12:  Improved ability of EOC managers to make informed decisions about logistics and 
resources by providing real-time information about the disaster impacts. 
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Objective 1 Strengths, Figure 1. Clearinghouse XchangeCore deployment diagram.  The Clearinghouse XchangeCore accomplished secure, two-way, sharing 
of geospatial and non-geospatial information, with three other organizations using XchangeCore.  The Clearinghouse XchangeCore currently connects to six 
different applications (green boxes), although many other applications can also connect.  The Clearinghouse conducted training sessions over the four months 
preceding the Capstone exercises.  Numerous organizations participated and many requested, and were provided, credentials to access and use the Clearinghouse 
XchangeCore (blue boxes).  
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Objective 1 Strengths, Figure 2. Incident Situational Awareness was achieved by secure, two-way information sharing using ArcGIS 
Online, Google Earth, ArcGIS, WebEOC, and mobile applications.  
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Objective 1 Strengths, Figure 3. NEW: Position Log (also referred to as Activity Log) for Clearinghouse, showing injects  from 
XchangeCore incidents and field observations from  Clearinghouse members so EOC staff using WebEOC can see what is being 
reported from the field.  WebEOC users can then elevate these observations to WebEOC Significant Events. 
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Objective 1 Strengths, Figure 4. Real-time integration between WebEOC and ArcGIS Online; adding content, not just points on the 
map.  Mission assignments referencing federal and state log numbers and tasking specific agencies to apply resources (left), and 
ArcGIS Online showing all the same information from WebEOC (right). 
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Objective 1 Strengths, Figure 5. Mission Tasking information from CalEOC, displayed in Cal OES Common Operating Picture in 
ArcGIS Online (left) shows only the mission dots on the map with no content from WebEOC.  The same format Mission Tasking 
information from Clearinghouse WebEOC board, displayed through XchangeCore, in ArcGIS Online, (right) shows the full content 
(or specific content set by the WebEOC user) available in ArcGIS Online.  The integration of XchangeCore with both WebEOC and 
ArcGIS Online extended the capability of the map visualization (the Common Operating Picture) to include substantive data 
previously viewed only in WebEOC.  The end result was more valuable, more complete COP that was accurate up to the minute with 
WebEOC information allowing decision-makers to view the identical Common Operational Data in which ever application they like 
best or have available. 
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Objective 1 Strengths, Figure 6. NASA JPL Emergency Data Enhanced Cyber-Infrastructure for Disaster Evaluation and Response 
(E-DECIDER) is a decision support system designed to produce remote sensing and geophysical modeling data products that are 
relevant to the emergency preparedness and response communities and serve as a gateway to enable the delivery of actionable 
information to these communities.  E-DECIDER Preliminary Modeled Damage and Loss Estimation for Highway Bridges in a 10 mi 
radius of Cajon Pass and InLET (Internet-based Loss Estimation Tool) preliminary count of damaged buildings and injuries State 
KML (Cajon Pass) provided by CSN and ImageCat via E-DECIDER as viewed in SpotOnResponse. InLET results are provided by 
census tract and infrastructure layers are site-based estimates. 
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Objective 1 Strengths, Figure 7. NASA JPL UAVSAR uses airborne radar to study Earth science (earthquakes, volcanoes, 
vegetation, hydrology, ice, etc.) with emergency potential.     Interferogram over the San Andreas Fault and LA Basin (featuring Cajon 
Pass) as viewed in SpotOnResponse.  The aircraft is flying west at a heading of 265 at 41,000 ft looking left.  The data were collected 
on May 11 and posted on XchangeCore on May 14. 
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Objective 1 Strengths, Figure 8. NASA Real-time Earthquake Analysis for Disaster Mitigation Network (READI) is a research 
project that leverages the 550+ station real-time GPS supernetwork in Western North America to prototype an accurate and timely 
earthquake and tsunami early warning system using GPS (GNSS) technology as well as GPS/seismic integration (seismogeodesy). 
Peak Ground Displacement magnitude update based on peak ground displacement at 4 closest GPS stations with accelerometers as 
viewed in SpotOnResponse. These rapid results will be available within seconds of the event from the READI group.

Analysis of Core Capabilities 17 CGS-California Earthquake Clearinghouse  
  

Homeland Security Exercise and Evaluation Program (HSEEP) 



After-Action Report/Improvement Plan (AAR/IP)  
Ardent Sentry 15(DOD)/ California Capstone 15 (Cal OES)/SoCal Ex 15 (FEMA) 
 

 
Objective 1 Strengths, Figure 9. Example of sharing live field data for making more informed decisions.  State, Federal, and Local 
partners, share live data feeds  of incidents and observations.  This map shows health facilities from California Department of Public 
Health, with a protion of a Chlorine plume, time-enabled wind vector data (NOAA), road damage, modeled potential bridge damage 
severtiy (NSAS JPL E-DECIDER).  Health facilities were selected from a statewide data layer using XchangeCore, and made 
available to other agencies as web services allowing a summary of the total facility beds to be determined.   
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Objective 1 Strengths, Figure 10. State, federal, and local, partners successfully demonstrate integration of live oberservations and 
incident reports from the field, and dynamically update this map of known geologic hazards in the Cajon Pass area.  This map 
combines locations of known landslides, Quaternary Faults, modeled loss estimate data from NASA JPLE-DECIDER, with data 
collected in the field.  Data collected using Fieldnotes and SpotOnResponse,  are combined through XchangeCore. 
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Objective 1 Strengths, Figure 11. This map shows a combnation of landslide probability (California Geological Survey), road 
damage, modeled expected damage to roads and bridges (NASA JPL E-DECIDER).  Data from multiple organizations, shared using 
different applications, is combined into ArcGIS Online, using XchangeCore connector. 
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Objective 1 Strengths, Figure 12. Clearinghouse XchangeCore feed provides live field data and model results in California Air 
National Guard, Joint Operations Center, Google Earth Common Operational Picture. Live field reports of damage and modeled 
expected damage results, from Clearinghouse organizations, including NASA JPL READI and E-DECIDER, Cal EPA, California 
Geological Survey, USGS.  
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Objective 1 Strengths, Figure 13. Thematic Map Produced for FEMA: ArcGIS Online showing Clearinghouse XchangeCore feed 
for Real-Time Road Status, USGS ShakeMap, and NASA JPL E-DECIDER HAZUS modeled expected damage results. 
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Objective 1 Strengths, Figure 14. California Geological Survey Liquefaction Hazard Zone data (green), U.S. Census Tract data, CA 
Dept. of Public Health MOCK plume model, nursing homes in plume footprint, all visualized in SpotOnResponse mobile application 
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Objective 1 Strengths, Figure 15. Example showing how California Department of Public Health combined their data with 
information provided through the Clearinghouse: Map overlays mock chlorine plume with social vulnerability:  MOCK Plume (not 
for use in actual event response)  MOCK Plume shows initial isolation zone (area in which persons may be exposed to dangerous 
and life threatening concentrations) and AEGL3 (concentration above which it is predicted that the general population, including 
susceptible individuals, could experience life-threatening health effects or death).  Social Vulnerability Indicator:  Proportion of 
population who speak English may be exposed ” Example: in selected census tract (estimated) 42% of population speak English “less 
than well”.  Implication for command post decision makers:  How to issue evacuation or shelter-in-place orders to populations with 
diverse linguistic needs?  
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Objective 1 Strengths, Figure 16. Example showing how San Diego Law Enforcement Coordination Center combined their data 
with information provided through the Clearinghouse:  Select best imagery for situational awareness as made authorized by CA 
National Guard and partners, through USGS HDDS, (overlay HDDS SHP with Damage and Clearinghouse XchangeCore data to 
select best image, utilize HDDS to request and download). 
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SABER, the Single Automated Business 
Exchange for Reporting, is a non-profit 
organization created by the private sector to 
improve their ability to provide information 
to governments about the status of business 
operations in emergency response and 
recovery. Founding participants of SABER 
include Walmart, Target, Walgreens, Sears, 
and Macy's. 
 
Governments subscribe at no cost to receive 
authoritative disruption information through 
SABER for use in their own Business 
Emergency Operation Centers, situational 
awareness software applications and 
mapping Common Operational Pictures.  
Governments benefit by getting accurate 
and timely business disruption information 
from a single source in national standard 
data formats. 
 
Businesses benefit from SABER by having 
a single location to provide their disruption 
information rather than having to provide 
updates to dozens or hundreds of 
governments which costs valuable staff 
time that could be spent restoring business 
operations.   

 
Objective 1 Strengths, Figure 17. The SABER Status Map is one way to see the business disruption information but the goal of 
SABER is to provide the information for use in recipients own Business Emergency Operation Centers, situational awareness software 
applications and mapping Common Operational Pictures.   
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Objective 1 Strengths, Figure 18. SABER information on business disruptions in the earthquake shown on the SpotOnResponse 
mobile app.  
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Objective 1 Strengths, Figure 19. SABER disruption information integrated with USGS Shakemap information gives businesses an 
idea where their losses might occur.  Here, on ArcGIS Online, information shared through the SABER XcahngeCore highlights 
SEARS Holdings locations which are closed, indicated by the red outlined icons.  
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Objective 1 Strengths, Figure 20. SABER disruption information is also available on Google Earth (note the green open, red closed, 
and yellow impacted but open icons) as well as in text formats to encourage statistical aggregation of the disruption data.  SABER 
provides analytics that show open stores that are within a specified distance of closed stores to provide retailers and government an 
indication were resources exist outside the affected area.  
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Objective 1 Strengths, Figure 21. The Community Clinics Association of Los Angeles County (CCALAC) participated in the 
exercise through the Clearinghouse and provided updated information about more than 200 clinics, closing several as part of the 
exercise injects and sharing that information to the Clearinghouse members who could then report on the geotechnical and engineering 
status of the clinic building and neighborhood.  Here seen in the CCALAC member services mobile app with clinics integrated with 
the USGS Shakemap.  
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Objective 1 Areas for Improvement 
The following areas require improvement to achieve the full capability level: 

Area for Improvement 1: 

Have organizing lead agencies performing more collaborative/coordinating activities with other 
state, federal and local agencies, at multiple levels, independent of the specific software or data 
(geospatial or non-geospatial) used.  

Area for Improvement 2:  Increase outreach.  Outreach to Local, regional, State, and Federal 
agencies, utilities and private companies, to develop Public Safety Emergency Response 
processes and understanding of how data would be created in the field and shared in multiple 
environments. 

Area for Improvement 3: Additional improvements needed for XchangeCore connecter for 
ArcGIS Online.  Work with XchangeCore team to conduct an end-user assessment to establish 
what functions and workflows worked best, and which need to be improved based on Capstone 
experience. Revise and improve GUI based on user feedback.   

Area for Improvement 4:  In concert with the development of new datasets and tools, the 
Clearinghouse should continue to work on understanding the strengths and limitations of the 
protocols involved.  The Clearinghouse should continue to investigate the development of more 
tools, specifically XchangeCore bots. This accomplishes two goals, it helps build knowledge of 
the system, and it also establishes a base to begin to streamline human interaction and decision 
making into the system. 
 
Area for Improvement 5:  The Clearinghouse should start to develop Standard Operating 
Procedures (SOPs) that are expressed with XchangeCore in mind.  Workflows should be refined 
to describe what type of messages will be created for particular scenarios, what those messages 
should look like exactly, and how they should be responded to, (probably with formulating new 
messages).  This includes more attention to the fields within the messages, what sort of standard 
vocabulary will be used, and how these can be categorized and managed. 
 
Area for Improvement 6:  The Clearinghouse should think about its users and defining better 
roles for them in the Clearinghouse XchangeCore.  This is a key component of the XchangeCore 
idea and the Clearinghouse should make it an important part of its framework.  
 
Area for Improvement 7: Additional improvements to NASA JPL E-DECIDER model output.  
The E-DECIDER program plans to extend capability of the infrastructure database to include 
field updates (nominally through SpotOnResponse) where users can change the status icon for an 
incident once the site conditions have been verified by personnel in the field. 

Area for Improvement 8: The Clearinghouse should develop the ability to share aerial 
overflight data via streaming video through XchangeCore.  Such a capability would be extremely 
valuable for sharing results of geoscience and damage aerial recons.  Essentially anyone 
participating in the response on the ground could view what those in the aircraft see.   
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There are two methods for accomplishing this goal, one for photos and one for video.  With 
regard to photos, each photo has metadata giving its land coverage (four lat/long points).  The 
use case would be that somebody wants to see a photo of an area.  All of the photos will be 
loaded onto a server.  Next, a XchangeCore adapter is created that reads the metadata and puts 
each photo coverage into an OGC Map Context Layer document; that document is what gets 
published, so 1000 pictures X 1000 characters = 1 MB document.  Anybody connected to 
XchangeCore can access that document, search the layers for photo coverage(s) that contain that 
lat/long point (or polygon, line), retrieve the URL to access the photo(s), and do so.  How the 
application displays the photo is up to the application – a picture is one option, draped over a 
Digital Elevation Model is high-end.  The storage of the photos is separated from XchangeCore 
(just like the design for GIS and other big data) and what is shared is access to the photos/big 
data. 
 
For aerial video, the workflow would be a bit different from the workflow for photos.  For video, 
it all depends on the metadata.  XchangeCore wouldn’t actually host or display the video; that 
would be a parallel process (could be done right along XchangeCore, but not an internal 
function).  XchangeCore, much like described above for photos, would use the metadata to point 
applications to the right place in the video for a location they desired.  One option would be to 
use outputs that tag the lat/long of the point on the ground of the fly-over as well as the bounding 
box for the field of view.  Then an app like SpotOnResponse would know where the device is, 
request the relevant overhead video view, and show the video using the device’s video display 
capabilities. 
 
To accomplish these tasks, from design through testing, it is estimated that it would require  60-
90 days with maybe 1.5 FTE working on it.  The actual amount of time to accomplish the tasks 
would depend on the photos, metadata, etc., and, how much additional effort is required for 
catalog development, access control, and other related tasks.  

Objective 1 References:   

California Office of Emergency Services, Earthquake and Tsunami Program: Duty Officer 
Response to a Significant Event Standard Operation Procedure (Revised April 1, 2015).   
This document serves as the Cal OES Earthquake and Tsunami Program Standard 
Operating Procedure (SOP) for response to emergency events related to earthquakes, 
tsunamis and volcanic activity. This SOP is intended to be consistent with California 
State Warning Center (CSWC) procedures, Cal OES Executive Duty Officer (EDO) 
procedures and State Operations Center (SOC) procedures. 

California Public Resources Code, § 2201:  The division shall carry out programs, in cooperation 
with federal, state, and local government agencies, that will reduce the loss of life and 
property, and protect the environment, by mitigating geologic hazards. Specific activities 
to be carried out by the division include, but are not limited to, all of the following: 

 (c) Emergency response to geologic hazards, including, but not limited to, those 
related to natural disasters, including monitoring and assessment of anomalous 
geologic activity, and operation of a clearinghouse for post-event earth science 
investigations. 
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 http://www.leginfo.ca.gov/cgi-bin/displaycode?section=prc&group=02001-
03000&file=2200-2211 

Executive Order 13691, Promoting Private Sector Cybersecurity Information Sharing, Federal 
Register page and date: 80 FR 9349, February 20, 2015.  This order is “intended to 
enable and facilitate  ‘‘private companies, nonprofit  organizations, and executive  
departments and agencies . . . to share  information related to cybersecurity  risks and 
incidents and collaborate to  respond in as close to real time as  possible.’’” 

USGS (United States Geological Survey), 2007. The Plan to Coordinate NEHRP Post-
Earthquake Investigations. Prepared in Coordination with the Federal Emergency 
Management Agency, National Science Foundation, and National Institute of Standards 
and Technology. USGS Circular 1242. geopubs.wr.usgs.gov/circular/c1242/c1242.pdf 

 

Objective 1 Analysis:  There is a state and federal mandate to stand up an information 
Clearinghouse following major, damaging earthquakes, in California.  Many different incident 
data sources and geospatial data sources are used and created by emergency management and 
public safety agencies, by the military, and the private sector, all of which use their own, 
preferred visualization and analysis technologies.  Together, these represent many pieces of the 
Essential Elements of Information (EEI) required by both executive management and operations 
personnel.  In order to be effective, those pieces of EEI, however, must be orchestrated into 
useful content for both executive and operations decision-makers.  Orchestration means that 
disparate data is packaged into incident-related content, synchronized across receiving 
technologies, and securely exchanged with agreed upon partners.  Once orchestrated into 
meaningful content, the EEIs are presented in standardized formats back to the many preferred 
visualization and analysis technologies for use by the decision-makers.   

How can the information sharing infrastructure being leveraged by the Clearinghouse meet the 
mandate and/or business needs of partner organizations?  Since the Clearinghouse is a 
cooperative organization and all partners are self-directed, there needs to be more clarity about 
how these tools will be available to partner organizations for planning, preparedness, and 
response purposes beyond earthquakes.  The Clearinghouse should continue working with 
partners on case-studies and make them available to decision-makers.  The Clearinghouse should 
promote the value of the capabilities it is leveraging through various tools, with partner 
organizations, such as EF/ESF 8, Public Health and EF/ESF 10, Oil and Hazardous Materials 
Response, and how the various tools and work flows can be used. 
 
The Clearinghouse and its partner organizations are in the process of implementing the 
XchangeCore technology, to provide incident situational awareness, as part of the state and 
federal mandate to support response efforts to major, damaging earthquakes in California.  
Although the technology is relatively easy to deploy, it takes time and effort to devise optimal 
level of precision in sharing agreements between partner XchangeCores.  The Clearinghouse and 
its partner organizations should continue to conduct outreach to foster stakeholder input, conduct 
training, develop Standard Operating Procedures and workflows, develop and refine sharing 
agreements between partner XchangeCores, and conduct regular tests to determine whether or 
not a satisfactory level of data interoperability is being achieved.   
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Objective 2: Test Clearinghouse post-earthquake activation 
procedures 
Individual Tasks 

o Test coordination and Mission Tasking with Cal OES Air Coordination Group, 
through Operations Branch 

o Practice using CalEOC, Cal OES’s version of WebEOC, to enter incidents 
reported from the field through the XchangeCore connected applications, into 
CalEOC “SOC Significant Events” board 

o Implement Clearinghouse administration of Disaster Service Worker Program 

Core Capabilities 1-5: Intelligence and Information Sharing; 
Operational Communications; Operational Coordination; Planning; 
Situational Assessment 

Objective 2 Strengths 

The partial capability level can be attributed to the following strengths: 

Strength 1:  Ongoing coordination between Cal OES Air Coordination Group (Cal OES ACG) 
and Clearinghouse, for overflight assistance.  The Clearinghouse has a long-established working 
relationship with various organizations (Civil Air Patrol, U.S. Customs and Border Patrol, 
California Highway Patrol, California Air National Guard) belonging to the newly established 
(2015) Cal OES Air coordination Group.    

Strength 2:  Lessons learned from the August 24, 2014, S. Napa earthquake.  Less than one year 
prior to the Capstone exercise, the state experienced a M6 earthquake, on the West Napa fault.  
Clearinghouse activation included Mission Tasking overflight assistance.  Two flights were 
facilitated by the Cal OES ACG provided through the California Highway Patrol, a 
reconnaissance flight on August 24, and, imagery acquisition, August 25.   

Strength 3:  Development of pre-event Mission Assignments. Prior to, and independent of, the 
Capstone exercise, the Clearinghouse Overflight Committee worked with the Cal OES ACG to 
develop mission assignments to support standing Clearinghouse functions, including (but not 
limited to) reconnaissance, remote sensing, and, imagery acquisition.  

Strength 4:  Greater familiarity with CalEOC and the three viewing/mapping platforms was 
achieved. 

Strength 5:   CGS Clearinghouse staff bring earthquake expertise to the SOC and provide an 
important filter of field information collected by CGS and Clearinghouse partners as it related to 
Cal OES’s mission of emergency response and recovery 

Strength 6:   For CGS Clearinghouse responsibilities at the SOC, including screening and 
entering incidents into CalEOC, SpotOnResponse was the most efficient tool.  A lesson learned 
from the South Napa earthquake, however, is that the SOC requires maps to support situational 
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awareness, therefore, the ability to achieve two-way information sharing between other 
applications, including ArcGIS Online, Google Earth, and other geospatial tools is important. 

 
Objective 2 Strengths, Figure 1. Flight over Cajon Pass, May 12, 2015. Kate Scharer, USGS, 
and Spencer Ammons, California Highway Patrol. 
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Objective 2 Strengths, Figure 2. Overflight with California National Guard, Tuesday, May 12, 
2015, Cajon Pass.  Real-time video stream analysis conducted by Brian Olson, California 
Geological Survey.   
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Objective 2 Strengths, Figure 3.  CalEOC Activity Boards available to CGS.  The key ones 
exercised were Activity Log, Situation Report (CGS), and SOC Significant Events.  Links that 
were routinely watched were the Mission/Resource Request – Current Status, and – Task Status. 
 

 
Objective 2 Strengths, Figure 4. Activity Log New Report form.  This is the form where CGS 
incidents are reported on CalEOC.  Note that the priority tab is displayed.  “Map it” button had 
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limited functionality.  Two attachments can be added.  Two photos out of SpotOnResponse were 
attached and showed up on the SOC Significant Events Board. 

 
Objective 2 Strengths, Figure 5. Cal OES CalEOC Significant Events Log. 
 

 
Objective 2 Strengths, Figure 6. CGS Situation Report Form.  Note the Expenditures and DOC 
Activity sections. 
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Objective 2 Areas for Improvement 

The following areas require improvement to achieve the full capability level: 

Area for Improvement 1:  Need for a state-agency lead concerning the collection management 
process and people to perform this task. 

Area for Improvement 2:  CGS needs to have at least 2, but more likely 4, Sacramento Office 
staff trained and familiar with State Operations Center (SOC) procedures.  During a major 
earthquake event, the SOC will be running for several days to weeks, and staff will need relief.  
Many of CGS staff took FEMA and OES training classes in 2006 but several new employees 
have not had that training.  It is time for CGS staff to take the training again or for the first time. 
 
Area for Improvement 3:  There should be a small table or place set aside at the SOC for 
scientists to collaborate and translate data and information from the Clearinghouse.  However, 
this room for science should not be the Break Room.  Time spent on informal communication 
should have been used coalescing information from the Clearinghouse and elsewhere and 
communicating it to FEMA and others.  Hence, the USGS will need to shadow the appropriate 
FEMA operations person, while having eyes (and ears – Cal OES facilitation valuable and 
necessary) on the Clearinghouse, being on the phone with USGS staff and management, and in 
communication with the other scientists at the SOC.  This will not be an easy task to accomplish. 
IN previous exercises, FEMA suggested that the USGS should have two people at the SOC (in 
two shifts if it were a real event). 
 
Area for Improvement 4:  CGS should offer to provide training to Cal OES staff (and 
management) on earthquakes and other geologic hazards; damage/conditions to be expected and 
where; CGS field response efforts; and the relationship of CGS to the Clearinghouse and the 
SOC. 
 
Area for Improvement 5:  The Clearinghouse should update call down and activation 
procedures.  The Clearinghouse should develop a list of state agencies and other organizations 
that could serve as one of the locations for bricks and mortar locations for the Clearinghouse. 
Locations of universities and private organizations should be developed on a regional basis for 
the various earthquake scenarios. 

Area for Improvement 6:  The Clearinghouse should update overflight call down procedures.  
The Clearinghouse should develop a roster of personnel belonging to various Clearinghouse 
member organizations, who have been briefed on overflight procedures.  Each organization 
should provide a list of personnel, located in different regions of the state, who are prepared to 
participate as a subject matter expert on Clearinghouse overflight missions.   

Area for Improvement 7:  Communication of information to emergency managers. 
Prioritization of disaster response information is generally categorized in the following manner: 
1st Priority – immediately actionable information, 2nd Priority – information that provides 
situational awareness, and 3rd Priority – scientific information for long-term mitigation. 
Information collected by field investigators is not necessarily immediately actionable and it is 
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likely to be outside of the Clearinghouse staff expertise/capacity to make determine if 
information is or isn’t actionable. A possible solution to this problem is to liaise with 
representatives from individual Emergency Functions that could ingest information provided by 
the Clearinghouse and determine what information is immediately actionable for their own 
Functions. Clearinghouse management should move forward to understand how coordination 
with Emergency Functions is possible through the SOC. 
 
Area for Improvement 8:  Clearinghouse Disaster Service worker program training.  A more 
formal training program should be established for the Clearinghouse DSW training. A 
comprehensive safety module should be included in this training. Clearinghouse management 
can draw safety information from other organizations including EERI, GEER, the CalOES 
Safety Assessment Program (SAP), etc.). 
 
Area for Improvement 9:  Clearinghouse Disaster Service worker program database for 
tracking personnel.  Clearinghouse management needs to create database for individuals who 
have been sworn in. Database should include each person’s name, affiliation, contact info, and 
the date of they were sworn in. 
 
Area for Improvement 10:  Staffing of physical Clearinghouse.  In a federally declared disaster, 
there may be opportunities for the Clearinghouse to mission task FEMA and CalOES staff to 
help operate a physical clearinghouse location. Clearinghouse management should continue to 
discuss staffing needs for operating a physical clearinghouse location with Cal OES Earthquake 
and Tsunami Program. Main staffing needs include logistical support (signing people in, 
administering DSW training, etc.) and GIS support. 
 
Area for Improvement 11:  Improve Situation Report form used by CGS Clearinghouse 
representative in SOC.  Cal OES earns credit for attempting to add a place to record liquefaction 
and seismic instrument information; however, the way these are configured is not very useful.  
The SitRep form filled out by the CGS Clearinghouse representative in the SOC also has a place 
to record agency costs associated with the response efforts.  This also might be worth 
investigating with Cal OES as an avenue for CGS to obtain reimbursement for emergency 
response costs. 
 
Area for Improvement 12:  Explore the possibility of including the State Geologist, or proxy, 
as a participant in VIP reconnaissance overflight missions at earliest stages of response. 
 
Area for Improvement 13:  Increase the number of CGS and Clearinghouse staff who are 
trained, and have access to, CalEOC.  In an actual event, it can be expected that more than one 
person will be needed to staff the SOC. 
 
Area for Improvement 14:  Work with Cal OES to find ways to streamline entry of field 
reports into Cal EOC. 
 
Area for Improvement 15:  Keep developing capability of SpotOnResponse tool to add more 
geospatial analytic features to provide observers in the field with decision-support and map-like 
features. 
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Objective 2 References:  

California Office of Emergency Services, Earthquake and Tsunami Program: Duty Officer 
Response to a Significant Event Standard Operation Procedure (Revised April 1, 2015).   
This document serves as the Cal OES Earthquake and Tsunami Program Standard 
Operating Procedure (SOP) for response to emergency events related to earthquakes, 
tsunamis and volcanic activity. This SOP is intended to be consistent with California 
State Warning Center (CSWC) procedures, Cal OES Executive Duty Officer (EDO) 
procedures and State Operations Center (SOC) procedures. 

California Public Resources Code, § 2201:  The division shall carry out programs, in cooperation 
with federal, state, and local government agencies, that will reduce the loss of life and 
property, and protect the environment, by mitigating geologic hazards. Specific activities 
to be carried out by the division include, but are not limited to, all of the following: 

 (c) Emergency response to geologic hazards, including, but not limited to, those 
related to natural disasters, including monitoring and assessment of anomalous 
geologic activity, and operation of a clearinghouse for post-event earth science 
investigations. 

 http://www.leginfo.ca.gov/cgi-bin/displaycode?section=prc&group=02001-
03000&file=2200-2211 

Executive Order 13691, Promoting Private Sector Cybersecurity Information Sharing, Federal 
Register page and date: 80 FR 9349, February 20, 2015.  This order is “intended to 
enable and facilitate  ‘‘private companies, nonprofit  organizations, and executive  
departments and agencies . . . to share  information related to cybersecurity  risks and 
incidents and collaborate to  respond in as close to real time as  possible.’’” 

USGS (United States Geological Survey), 2007. The Plan to Coordinate NEHRP Post-
Earthquake Investigations. Prepared in Coordination with the Federal Emergency 
Management Agency, National Science Foundation, and National Institute of Standards 
and Technology. USGS Circular 1242. geopubs.wr.usgs.gov/circular/c1242/c1242.pdf 

Objective 2 Analysis:  Full capability Clearinghouse activation procedures can be improved 
with closer collaboration between CGS Clearinghouse representatives and SOC representatives.  
CGS Clearinghouse technical staff (one or more person from each organization) need to work 
together to review reported incidents to filter out the insignificant and pass forward the 
significant to the SOC managers.  There needs to be continued effort to interact with SOC 
personnel to gather, analyze, and interpret information - then physically disseminate it to the 
proper authorities, using available technologies.  For example, translating USGS Shakemap and 
CGS landslide susceptibility and landslide inventory maps (not every geologist even knows they 
exist) could provide important information related to landslide potential to complicate response 
efforts of EF/ESFs, such as  EF-1, Transportation (Caltrans), EF-8, Public Health and Medicinal 
(CA Dept. of Public Health), EF-10, Hazardous Materials (CalEPA), EF-12, Utilities.  The CGS 
Clearinghouse representative in the SOC was able to input information into the CalEOC system, 
however, large magnitude earthquakes result in numerous aftershocks; often of large magnitude, 
and damaging in their own right.  Consequently, geologic and engineering impacts will change 
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and evolve rapidly as aftershocks occur.  Timely communication of evolving impacts and 
concerns is best achieved through human interaction, supplemented by documenting details of 
relevant conversations in the CalEOC system, rather than relying on CalEOC alone.       
 

Continued effort to develop and formalize Incident Awareness and Assessment (IAA) collection 
processing, and coordination. Delayed response, duplication of effort, and loss of data, result 
when organizations are unaware of needs and requirements of other response organizations.  
There currently does not exist a central location and/or platform for submitting and tracking 
remote sensing and imagery acquisition requests, e.g. name of requesting organization, polygon 
showing defined Area of Interest, type of information, format, priority, Earliest time Information 
of Value (ETOIV), Latest Time Information of Value (LTIOV), etc.  The USGS Hazards Data 
Distribution System-Collection Management Tool (HDDS-CMT) is one option that is being 
under-used. Access to this system is free, although end-user organizations must request 
credentials to access the system.  The HDDS Explorer allows users to enter their own IAA 
requests, and view requests submitted from other organizations.  However, the ability to upload 
information to the system is somewhat cumbersome, and in addition, the available formats for 
delivering data are somewhat limited, therefore limiting the ability of the end user to access, 
query, and combine data, in other systems.  Additional outreach and exercises should be 
conducted specifically to more fully develop IAA collection processing and coordination.  The 
focus of such outreach should be to educate and authenticate stakeholders, and emergency 
response organizations, about the USGS HDDS-CMT Mission Request Application, how to 
integrate this tool/capability with similar tools that may also already be in use by other state and 
federal agencies (e.g. FEMA IMAT teams), and, how to automate the notification and 
distribution of data an imagery may be improved.   
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APPENDIX A:  IMPROVEMENT PLAN 
This IP has been developed specifically for California Earthquake Clearinghouse as a result of the Ardent Sentry 15(DOD)/ California 
Capstone 15 (Cal OES)/SoCal Ex 15 (FEMA) conducted May 11-15, 2015. 

 

1 Capability Elements are: Planning, Organization, Equipment, Training, or Exercise. 

Core 
Capability 

Issue/Area for 
Improvement Corrective Action Capability 

Element1 
Primary 

Responsible 
Organization 

Organization 
POC Start Date Completion 

Date 

Core 
Capability 1: 
Information 
Exchange 

1. ArcGIS Online has 
been selected by DHS 
for its GeoPortal, as a 
result, DHS needs to 
assure compatibility 
of ArcGIS Online 
with other operational 
incident management 
tools. 
  

XchangeCore uses 
both GeoRSS 
feeds and KML 
feeds to provide 
data to external 
applications, as 
well as a native 
SOAP interface.  
ArcGIS Online, in 
particular, treats 
both types of data 
as “second class 
citizens” by not 
enabling 
numerous 
analytic, sorting, 
filtering, and 
visualization 
capabilities that 
are native to 

Equipment DHS 
Geospatial 

Management 
Office 

 TBD based 
on 

availability 
of funding 

TBD based 
on 

availability 
of funding 
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AGOL.  
Therefore, it is 
incumbent upon 
DHS to assure the 
XchangeCore 
ability to return 
JSON formatted 
data for use in 
AGOL.   
 
XchangeCore uses 
the standard 
SOAP web 
service interface.  
A rapidly 
evolving standard 
for interacting 
with web services 
is the REST 
interface.  To 
maintain currency 
with web services 
in order to provide 
the orchestration 
capabilities that 
are the value 
added of 
XchangeCore, 
XchangeCore 
should implement 
a REST interface. 
  

Equi 
Equipment 

pment 

DHS 
Geospatial 

Management 
Office 

 TBD based 
on 

availability 
of funding 

TBD based 
on 

availability 
of funding 
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XchangeCore data 
will be better 
utilized in ArcGIS 
Online if the data 
becomes a feature 
layer in 
AGOL.  An 
improvement 
should be 
supported as 
evidenced by 
exercise 
recommendations 
to make 
XchangeCore data 
consumed as a 
native feature 
layer in AGOL to 
enable multiple 
analytic 
capabilities to be 
performed by each 
end-user that 
consumes the 
data. 
 

Equi 
Equipment 

pment 

DHS 
Geospatial 

Management 
Office 

 TBD based 
on 

availability 
of funding 

TBD based 
on 

availability 
of funding 

      
Exercise 
participants 
requested that the 
capability be 
added to 
XchangeCore for 

Equip 
Equipment 

ment 

DHS 
Geospatial 

Management 
Office 

 TBD based 
on 

availability 
of funding 

TBD based 
on 

availability 
of funding 
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late-joining 
XchangeCores to 
be synchronized 
with all past 
incident data 
according to the 
agreements made 
between the two 
cores so that a 
late-joining core 
would have the 
same information 
and history of 
incidents as cores 
which had joined 
at the beginning 
of the incident. 
 

 XchangeCore 
provides the 
ability to make 
agreements to 
exchange data 
based on incident 
type, extended 
metadata (status, 
time, etc.), and 
proximity.  
Exercise 
participants found 
instances where 
the ability to share 
based on 

Equip 
Equipment 

ment 

DHS 
Geospatial 

Management 
Office 

 TBD based 
on 

availability 
of funding 

TBD based 
on 

availability 
of funding 
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additional content 
in an incident 
would have been 
useful.  Certain 
content that is not 
part of the NIEM 
standard but is 
nonetheless 
included in 
description fields 
would be an 
example candidate 
for this expanded 
agreement-based 
exchange.  Such 
an agreement 
might read:  When 
slip offset 
recorded in 
Clearinghouse 
Field Notes 
exceeded X 
meters, then share 
the data with 
XchangeCores A 
and C. 

       

2. Private Sector 
Business Disruption 
Information support 
for the Single 
Automated Business 

SABER was very 
successful in 
utilizing 
XchangeCore 
services to 
translate private 

Organization FEMA Private 
Sector 

Division 

 TBD based 
on 

availability 
of funding 

TBD based 
on 

availability 
of funding 
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Exchange for 
Reporting (SABER)  

sector data on 
business 
disruptions posted 
to the SABER 
website as CSV 
(spreadsheet) files 
to the 
XchangeCore 
NIEM standard 
formats for further 
distribution to 
authorized 
applications.  
SABER tools 
working with 
XchangeCore 
were able to filter 
disrupted facilities 
or retail locations 
from open ones 
and then provide 
the disrupted ones 
to XchangeCore.  
An improvement 
made during the 
exercise engaged 
a geospatial 
algorithm to 
analyze disrupted 
locations and 
create a bounding 
box to find the 
open locations 
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within a specified 
distance.  This 
capability should 
be expanded to 
enable the buffer 
to be a polygon.   
 
Those SABER 
members who 
provided an 
automated feed of 
business status 
requested the 
addition of the 
geospatial 
distance algorithm 
to their feed 
analytics.  This 
will entail adding 
the filtering, 
clustering, and 
geospatial 
distance 
calculations for 
bounding box 
(and polygon, see 
above) to the 
XchangeCore feed 
ingest connector. 
 

Organization FEMA Private 
Sector 

Division 

 TBD based 
on 

availability 
of funding 

TBD based 
on 

availability 
of funding 

 1. State 
Geospatial 
Management 
Offices use 

FEMA Region 9 
successfully 
implemented 
XchangeCore on 

 Planning FEMA  TBD based 
on 

TBD based 
on 
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different GIS 
software and 
are different 
organizations 
with different 
sharing 
structures 
making each 
state largely 
incompatible 
with the 
other and all 
states not 
fully 
compatible 
with FEMA 
and FEMA 
regions. 

the FEMA Cloud for 
support of state-
level organizations.  
With the summer 
2015 release of 
XchangeCore 2.0, 
the same 
XchangeCore 
currently operating 
on the FEMA Cloud 
will be capable of 
supporting “virtual 
cores” for all the 
state GIS offices.    
The cost for 
supporting 
XchangeCore on 
the FEMA Cloud for 
all state GIS offices 
will be marginally 
greater than the 
minimal cost 
associated with 
supporting a single 
XchangeCore for 
the FEMA region.  
The benefits of 
cross-state GIS 
information sharing 
through 
XchangeCore are 
efficiency, currency, 
security, and 
accuracy of data 
exchange. 

availability 
of funding 

availability 
of funding 
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APPENDIX B:  EXERCISE PARTICIPANTS (CLEARINGHOUSE) 
Participating Organizations 

Federal 
Federal Emergency Management Agency, Region 9 
United States Geological Survey 
National Aeronautics and Space Administration Jet Propulsion Laboratory 
State 
California Geological Survey 
California Environmental Protection Agency, EF/ESF 10 
California Department of Public Health, EF/ESF 8 
San Diego Law Enforcement Coordination Center 
California Air National Guard 
California Highway Patrol 
City of Walnut Creek 
Non-Governmental Organization 
Earthquake Engineering Research Institute 
National Association of Public Safety GIS Professionals – N. CA Chapter 
Community Clinic Association of Los Angeles County 
Geotechnical Extreme Events Response 
Private Sector 
SpotOnResponse 
SABER, Single Automated Business Exchange for Reporting 
Sears Holdings (SABER member providing business status) 
Walmart (SABER member providing business status) 
Target (SABER member providing business status) 
Costco (SABER member providing business status) 
Macy’s (SABER member providing business status) 
Walgreens (SABER member providing business status) 
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