
After-Action Report/Improvement Plan (AAR/IP) Vigilant Guard-17 

 

 

 1 CGS-California Earthquake Clearinghouse 

  

California Earthquake 

Clearinghouse participation in 

Vigilant Guard-17 

After-Action Report/Improvement Plan 

February 2017 

 

 

 

    



After-Action Report/Improvement Plan (AAR/IP) Vigilant Guard-17 

 

 

 2 CGS-California Earthquake Clearinghouse 

  

ACKNOWLEGEMENTS 

We wish to thank the following individuals and organizations for their collaboration and support 

of Clearinghouse participation in Vigilant Guard-17 and Cascadia Rising: Maj Megan Stromberg 

and TSgt Iliana Corona, CA National Guard; Derek Kantar, Caltrans and Cal OES Air 

Coordination Group; Phil Beilin, City of Walnut Creek, N. CA Chapter National Alliance for 

Public Safety GIS Professionals and CA GIS Council; James Morentz, XchangeCore and 

SpotOnResponse;  Heidi Tremayne, Earthquake Engineering Research Institute; Carla Rosa, CA 

Geological Survey; Margaret Glasscoe, NASA; Jim Wollbrinck, San Jose Water Company and 

California Water/Wastewater Agency Response Network; Maria Solis, CA Public Utilities 

Commission; Rodney Wheeler, California Independent System Operators and California Utilities 

Emergency Association Energy Committee; Brenda Jones, USGS Hazards Data Distribution 

Service; Kenneth Hudnut, USGS; Joseph Crisologo,  CA State Water Resources Control Board; 

Paul Penn, CA Environmental Protection Agency; Daniel Chu and Svetlana Smorodinsky, CA 

Dept. of Public Health; Maje Hoyos, Humboldt County Dept. of Public Health; Andrew 

Robinson, Association of Engineering Geologists-Inland Empire Chapter; Fernando Garcia, 

Geotechnical Extreme Event Response; Michael Hornick FEMA R IX and Gala Gulacsik, 

FEMA R X. 
  



After-Action Report/Improvement Plan (AAR/IP) Vigilant Guard-17 

 

 

 3 CGS-California Earthquake Clearinghouse 

  

 

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 supported Clearinghouse participation in the National Guard Vigilant Guard-17 (VG-

17) exercise, on November 14-18, 2016.  According to VG-17 Information Brief of 5 JAN 2016 

exercise Mission Statement, California and Nevada will host a full Scale Exercise VG-17 in the 

vicinity of Southern CALNEVA that stresses the region’s response capabilities from 14 Nov 

2016 to 20 Nov 2016, in order to train, develop, and refine joint functions by executing the 

Regional Response Plan, the Dual Status Commander process, and collaborating and integrating 

with state and federal partners.   The first simulated earthquake was a M6.7 on 12 NOV 2016, 

with an epicenter located in Nevada at the base of the Frenchman Mountain Range, between 

Lake Mead and Las Vegas, and then a few days later, on 14 NOV 2016, a separate simulated 

earthquake (not an aftershock) with an epicenter in Southern California, followed.  The CA 

scenario called for a M7.8 earthquake on the southernmost 300 km the San Andreas Fault, with 

an epicenter in San Bernardino, between the Salton Sea to Lake Hughes (Jones et al., 2008, CGS 

Preliminary Report 25; USGS Open File Report 2008-1150).  The National Guard briefing 

document is found 

http://www.caloes.ca.gov/PlanningPreparednessSite/Documents/03%20CNG%20VG17%20Brie

fing%20for%20SWEPC.pdf 

http://www.caloes.ca.gov/PlanningPreparednessSite/Documents/03%20CNG%20VG17%20Briefing%20for%20SWEPC.pdf
http://www.caloes.ca.gov/PlanningPreparednessSite/Documents/03%20CNG%20VG17%20Briefing%20for%20SWEPC.pdf
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In addition, the Clearinghouse also participated in Cascadia Rising (CR), FEMA R X National 

Level Exercise, June 6-10, 2016, as a preparatory rehearsal for VG-17.  The scenario for the CR 

exercise was a M9 Cascadia Subduction earthquake and tsunami.  Although the CR exercise did not 

officially include FEMA R IX, and California, because a large Cascadia Subduction Zone earthquake 

will result in earthquake shaking and tsunami inundation that will impact California, the 

Clearinghouse elected to participate.     

 

The scenarios for VG-17 and CR involved different faults, however the critical common element 

of both exercises was an emphasis on the importance of inter-agency, inter-state, and cross-

sector coordination.   Clearinghouse objectives for both exercises were to: Test Clearinghouse 

post-earthquake activation procedures; Test the Incident Command System (ICS) process for 

making a request for a geologic/engineering reconnaissance support, imagery acquisition, remote 

sensing, and overflight support from the California National Guard (CA NG)  through the Cal 

OES Air Coordination Group (ACG); Continue implementation of Disaster Service Worker 

(DSW) program to provide limited liability coverage to volunteers participating in a 

Clearinghouse activation or exercises; Introduce concept of Emergency Management Assistance 

Compact (EMAC) Mission Ready Package (MRP) to provide supplemental support to state 

geologic surveys; and finally, Test the ability for participants to share, in near-real time, field 

observations, incidents, and online maps, across different platforms and technologies, through 

the Clearinghouse XchangeCore connected applications, including but not limited to: 

SpotOnResponse, Google Earth,  ArcGIS Online, and WebEOC.  

 

Clearinghouse exercise information sharing objectives emphasized that a key to interagency data 

sharing is to educate all users about what information is available; how to get it; and focus on 

developing data sets that will work with multiple softwares, be easily understood, and that follow 

Open Geospatial Consortium (OGC) guidelines of data interoperability.  The exercise objectives 

addressed the following needs and requirements, as defined by Clearinghouse stakeholders:   

 Understanding what tools and technologies are used by stakeholders (Emergency 

Operations Centers (EOCs), Operational Areas (OAs), Local Jurisdictions, field response, 

etc.), and for what purposes 

 Understand the differences and similarities between EOC’s and field response functions 

operating in two different environments, particularly: 

o OA to REOC/SOC 

o OAs to OAs (OA’s within a metropolitan area, such as the Bay Area) 

o Local jurisdictions and agencies 

 Developing information sharing capabilities that are easy to use for people who may not 

be emergency managers, or who do not use identified technologies day in, day out (the 

bulk of most EOC staff) 

 Information sharing capabilities that can be used for daily operations as well as 

emergency response 

 Cost effective 

 Information sharing for the purpose of: 
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o Situational awareness/Common Operating Data 

o Situation reporting (periodic reporting and real-time) 

o Critical Asset inventory and status 

 Device and format independent 

o Able to use on any device (desktop, tablet, smart phone) 

o Geospatial and non-geospatial information (many EOCs do not have GIS 

capability) 

 

Successfully meeting these goals ensures the Clearinghouse accomplishes the Public Resources 

Code mandate to provide scientific and engineering information, in a timely fashion, about the 

impacts of earthquakes, to emergency managers and others who need it.  A highlights video of 

Clearinghouse information sharing capabilities in VG 17 is available here 

https://www.youtube.com/watch?v=QhQktVnT6jU 

 

Executive Summary, Figure 1:  Timeline of Clearinghouse and Clearinghouse partner participation in Vigilant 

Guard - 17 

 

 

https://www.youtube.com/watch?v=QhQktVnT6jU
https://www.youtube.com/watch?v=QhQktVnT6jU
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EXERCISE OVERVIEW 

Exercise Name Vigilant Guard-17 

Exercise Dates November 14-18, 2016 

Scope 

The National Guard exercise Mission Statement defines “a Full Scale 

Exercise in the vicinity of Southern CALNEVA that stresses the region’s 

response capabilities from 14 NOV2016 to 20 NOV 2016 in order to train, 

develop, and refine joint functions by executing the Regional Response Plan, 

the Dual Status Commander process, and collaborating and integrating with 

state and federal partners”. The Clearinghouse participation in the exercise 

included: activation of a physical Clearinghouse location, on November 16, 

2016, at Los Alamitos Joint Facilities Training Center, and activation of the 

Virtual Clearinghouse, using the Clearinghouse website and a variety of 

technology applications, on various platforms (mobile devices, desktop 

computer, tablet, etc.);  Two overflight missions supported by the CA NG, 

through coordination from the Cal OES ACG (one flight to conduct 

reconnaissance and  one flight for imagery acquisition;  Three remote 

sensing  missions supported by NASA (Uninhabited Aerial Vehicle 

Synthetic Aperture Radar (UAVSAR), Airborne Snow Observatory (ASO), 

Airborne Visible/Infrared Imaging Spectrometer (AVIRIS));   A call-down 

of Clearinghouse stakeholders (federal, state, local, tribal, NGO); Integration 

of Clearinghouse personnel with CA National Guard at various locations in 

CA (Beale Air Force Base, Joint Forces Headquarters J2, Intelligence 

Directorate, (Mather) and Del Valle/Castaic (Rubble Pile); and, Disaster 

Service Worker training. 

 

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

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

Objectives 

1. Test Clearinghouse post-earthquake activation procedures 

2. Test Clearinghouse post-earthquake overflight coordination.  1.  through 

Cal OES Air Coordination Group to conduct scientific and engineering 

overflight missions 2. NASA air assets  

3. Collaborate and integrate with state, federal, and local, Clearinghouse 

partners  

4. Support National Guard Civil Support (NGCS) goals to: 1. Refine 

processes and procedures for enhanced interoperability with State/Federal 

government agencies; and 2.  Conduct Incident Awareness and Assessment 

(IAA) integration and synchronization through a collaborative collection 
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plan   

5. Cross-sector coordination – increase understanding of how scientific and 

engineering earthquake intelligence contributes to response activities 

related to interdependencies of critical infrastructure (CI), and improved 

regional resilience through increased situational awareness,  

6. Exercise regional mutual aid support plans through the use of a phased 

Emergency Management Assistance Compact (EMAC)  

7. Exercise regional knowledge management tools and data sharing software 

that includes military and civilian partners delivering comprehensive 

Common Operational Data for all participants  

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 focused primarily on Los 
Angeles County, and the Cajon Pass area.  

Sponsor United States Northern Command (U.S. NORTHCOM) 

Participating 
Organizations 

See Appendix A  

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 
The following sections provide an overview of the performance related to each exercise 

objective and associated core capability, highlighting successes and areas for improvement. 

Pre-Vigilant Guard-17 buildup exercise lessons learned in FEMA RX 
Cascadia Rising National Level exercise, June 7-10, 2016  

Although California is in FEMA Region IX, and was not officially part of the FEMA RX 

Cascadia Rising National Exercise, it is well understood that a Cascadia subduction earthquake 

and tsunami will impact CA. The Clearinghouse relied upon the California Cascadia Subduction 

Zone Earthquake and Tsunami Operational Plan (CSZ OPLAN) to plan and prepare for 

participation in CR.  The CSZ OPLAN “describes the joint state and federal response to a 

catastrophic earthquake and tsunami along the Cascadia Subduction Zone fault affecting 

northern coastal California. Because a major event along the 800-mile-long CSZ fault is 

anticipated to affect areas within both FEMA Regions IX and X, the California CSZ OPLAN has 

been developed in coordination with FEMA Region X’s Cascadia Earthquake/Tsunami Response 

Plan to ensure synchronization of federal response efforts between both regions.”  The CSZ 

OPLAN is found at 

http://www.caloes.ca.gov/PlanningPreparednessSite/Documents/CascadiaCatastrophicEQConop

s(Public)_2013.pdf 

 

The CA Clearinghouse recognizes the following challenges will need to be addressed when 

responding to a multi-state earthquake and tsunami resulting in broad regional impacts: 

• Multiple Clearinghouse locations will be required 

• Expect high and influx of personnel from many organizations 

• Response activities will be required to investigate and document effects 

throughout much of state  

• Earthquake shaking damage may occur as far south as the Bay Area, while inundation 

damage will occur along the entire coast of CA 

• Timing of aftershock shaking damage and tsunami inundation damage following the 

main shock event will be different 

• Information Requirements 

• Agencies may not know what incident information is available; where to get it 

http://www.caloes.ca.gov/PlanningPreparednessSite/Documents/CascadiaCatastrophicEQConops(Public)_2013.pdf
http://www.caloes.ca.gov/PlanningPreparednessSite/Documents/CascadiaCatastrophicEQConops(Public)_2013.pdf


After-Action Report/Improvement Plan (AAR/IP) Vigilant Guard-17 

 

 

 9 CGS-California Earthquake Clearinghouse 

  

and how to use it. 

• Different Essential Elements of Information for earthquake shaking damage  

 and inundation damage 

• Overflight needs include: 

• Coastal CA regions for tsunami 

• Northern California and north central California for shaking damage 

• Regional deformation 

• Cross-border with Oregon 

• Critical Infrastructure crossing ruptured fault or in tsunami inundation zones  

• What resources will the Clearinghouse need to Mission Task?  

• What Clearinghouse needs and requirements can be sourced from Clearinghouse 

partners? 

 

Participation in the Cascadia Rising exercise accomplished the following:  
 

• To identify who Clearinghouse counterparts are in other states/regions. The Clearinghouse 

conducted a call-down to exchange updates of ongoing activities and availability of resources 

at clearinghouses in different states and regions.    

• To learn more about how other states/regions accomplish the federal clearinghouse mandate.   

• Simulated activation of the California Earthquake Clearinghouse – establish location(s) of 

the physical Clearinghouse as well as activate virtual Clearinghouse using website and 

mobile data collection tools 

• Information sharing and technology interoperability – The Clearinghouse continued to test 

and refine information sharing capabilities; identify additional applications and partners for 

information sharing; understand Essential Elements of Information (EEI) for different 

Emergency Functions (EFs) 

• Identify ways to coordinate more effectively to extend limited resources, and reduce 

duplication of effort.   

• Introduce Emergency Management Assistance Compact Mission Ready Packages developed 

by the National Emergency Management Association 

• Provided a forum for sharing additional layers and types of information developed and 

provided by Clearinghouse partners, to the Clearinghouse.  These represent examples of data 

such as permanent/temporary debris management sites for Humboldt County; expanding 

typical hazmat site plans with annotated aerial photography; analysis of vulnerable 

population and geologic hazard information that should be pre-staged and socialized with 

users to provide context for scientific and engineering data provided by Clearinghouse 

partners. 

 

Cascadia Rising Lessons Learned 

Clearinghouse partners chose to develop exercise injects that highlighted hazardous and toxic 

plume model information sharing.  The Clearinghouse is interested in learning how information 
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on the scientific and engineering impacts of a large earthquake and tsunami can be used by 

response organizations.  For the CR exercise, the Clearinghouse focused on understanding two 

closely related sectors, Emergency Functions 8 and 10, Public Health, and Environmental 

Impacts, respectively. In a real event, toxic and hazardous substance release issues can result in 

dire health impacts that must be addressed before all other disaster response activities can begin. 

The Clearinghouse facilitated a number of webinar-based discussions with participants from 

federal, state, and local, public health and environmental, response agencies, and the CA NG, all 

of whom produce plume models in support of response operations.  The goal for the CR build-

up exercise was for all to gain greater understanding of the workflows and processes to produce 

plume models, how and why models produced by responding agencies may differ, and 

accomplish secure, two-way sharing of models, in real-time, in formats and platforms viewable 

to all contributing organizations. The Clearinghouse subject matter experts provided to modeler 

organizations information on regional earthquake-induced deformation, and tsunami inundation, 

that trigger release and spread of hazardous and toxic substances.  Clearinghouse staff also 

educated response organizations on the potential for large aftershocks to create cascading 

impacts e.g. repeated exposure to sustained, high levels of ground acceleration can lead to 

increasingly severe damage to structures and facilities.   In addition, the Clearinghouse 

XchangeCore-facilitated information sharing capability and connected SpotOnResponse, Arc 

GIS Online, Google Earth and Web EOC tools provided a forum for publishing out the various 

models.  Plumes produced using various modeling software were shared successfully through 

the Clearinghouse.  However, the participating organizations who are the authoritative sources 

of information producing the models, recognized that they face internal challenges due to 

limitations and issues with technology, as well as gaps in understanding of process and 

workflow, that result in delays in producing the models.  Therefore, although models were 

produced and shared leveraging the Clearinghouse capabilities, the latency experienced in 

producing the models made the models out of date by the time they were published.  The 

participants recommend additional discussion and work is needed both within and between 

organizations that produce models to develop and establish standards, and Best Practices, for 

producing and sharing hazardous and toxic substance models.  

Coordination for limited resources and to reduce duplication of effort   

The effects of a Cascadia Subduction earthquake will be felt throughout the Pacific Rim. The 

Clearinghouse collected perspectives and lessons learned from other impacted states, and states 

outside the impacted region who might be expected to contribute mutual aid/assistance.   The 

Clearinghouse recognizes that many of our partner organizations (including, but not limited to 

USGS, NASA, EERI) respond to earthquakes globally, in addition to earthquakes in CA.  Our 

partners will face the challenge of deploying limited resources to different 

states/regions/countries simultaneously.  For anyone interested in damaging consequences of the 

earthquake in CA, they can contact the CA Earthquake Clearinghouse, and the Clearinghouse 

can assist them by providing data and helping to coordinate field activities/access.    

 

 



After-Action Report/Improvement Plan (AAR/IP) Vigilant Guard-17 

 

 

 11 CGS-California Earthquake Clearinghouse 

  

Clearinghouse partner call-down   

 

The call provided an opportunity for the CA Clearinghouse to reach out to partners for assistance 

facilitating operations, and to identify needs, and science and engineering priorities, both in CA, 

and the entire impacted region.  A total of 29 state, federal local and tribal agency representatives 

from 8 states, all those directly impacted by the earthquake and tsunami, as well as non-impacted 

states contributing mutual aid, participated. 

 

 
Cascadia Rising Lessons Learned, Figure 2. The Clearinghouse is prominently identified as a key Cascadia 

Rising exercise partner 
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Cascadia Rising Lessons Learned, Figure 3.  Clearinghouse participation in Cascadia Rising, supported by 

multiple NASA programs. 

Objective 1 summary 

Test Clearinghouse post-earthquake activation procedures  

Objective 1 Successes 

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

Objective 1, Success 1 – Open Coordination call to Clearinghouse partners:  
The purpose of the call is to help identify potential event-specific resources and partners. Each 

earthquake will be different, and therefore the types and number of organizations who join in the 

Clearinghouse will be different each time, so it is important to assess which organizations 

expresses an interest in participating in a Clearinghouse activation.  In the spring 2016 Cascadia 

Rising National Level exercise, the Clearinghouse expanded its call-down and activation 

procedures to include a coordination call open to all potential Clearinghouse partners, including 

those in other states and regions.  As a result, the call-down and activation process for the 

Vigilant Guard exercise was greatly improved.  In addition to representatives of the 

Clearinghouse managing partner organizations (CGS, USGS, Cal OES, EERI and Seismic Safety 

Commission), representatives from Caltrans, CA Dept. of Public Health, CA Public Utilities 

Commission, CA Department of Parks and Recreation, San Jose Water Company, Southwest 

Gas, Geotechnical Extreme Event Response, FEMA, PG&E, and Caltrans, participated. 
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Objective 1, Success 2 – Operational upgrades to Virtual Clearinghouse capabilities: 
Clearinghouse managing partner EERI hosts and maintains the Clearinghouse website.  The 

EERI has implemented a number of upgrades and improvements in support of virtual 

Clearinghouse operations, including integration of Mailchimp email service.  The Clearinghouse 

successfully leveraged the new email system for mass email messaging before and during the 

exercise. The Clearinghouse is now able to centralize communication so that any authorized 

Clearinghouse personnel will be able to send out email notifications to Clearinghouse partners. 

In addition, responses are centralized to one account so any authorized Clearinghouse personnel 

may access and respond to questions. The new service also facilitates maintaining an up to date 

contact list of all Clearinghouse members and allows members to opt out of receiving emails.   

 

In addition, EERI is currently implementing a series of upgrades to the Clearinghouse website 

and we are working to re-organize content so that it is easier to find by stakeholders.  This 

process involves updating old language, adding new features (e.g. streamlined mechanism to join 

the mailing list), developing a cleaner design that also makes it easier to update content in the 

backend, ensuring that past activities (both clearinghouse activations and exercises) are clearly 

archived on the site and retained, linking to new resources, and adding new content.  Various 

lessons learned from this exercise will inform this website updating process. 

 

Objective 1, Success 3 – Physical Clearinghouse operational coordination: 
The Clearinghouse conducted a 1-day activation of the physical Clearinghouse, at Los Alamitos 

Joint Forces Training Center (JFTC), in southern California. Representatives present at the 

Clearinghouse physical location site included Cal OES, State Waterboards, Western Municipal 

Water District, NASA, Association of Engineering Geologists-Inland Empire Chapter, San 

Diego Law Enforcement Coordination Center and the Federal Bureau of Investigation.   

 

The team from EERI, led by Heidi Tremayne, conducted a workgroup discussion to develop a 

slide template that can be used for developing nightly Clearinghouse briefings.  The slide set 

provides a structure and guidance to Clearinghouse partners on contributing content for 

briefings, to ensure critical topics are discussed.  The slide deck will be accessible on the 

Clearinghouse Google Drive site, allowing all briefing participants to develop their slides 

simultaneously, from any location with internet access, eliminating the need for Clearinghouse 

staff to transcribe input from participants. In addition, the EERI team led a discussion about how 

the Clearinghouse could coordinate check-in of volunteers, and developed a “cheat sheet” 

template with contact information and safety tips etc., for volunteers to take into the field, based 

on an example EERI provides their earthquake reconnaissance field teams.   

 

At the conclusion of the physical Clearinghouse activation on November 16, 2016, the 

Clearinghouse conducted a mock briefing, with remote participation via webinar using the CGS 

Webex account, and teleconference capability. Nearly 20 people from a combination of 15 

different federal, state, local, and private organizations participated on the call.   

 

The Clearinghouse successfully used Dept. of Conservation Virtual Personal Network, Virtual 
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Desktop, and personal hotspot communication resources, to facilitate Clearinghouse operations. 

The Afteraction Report for the 2014, S. Napa earthquake (Federal Disaster DR-4193), 

recommended the Clearinghouse pursue access to cellular hotspot, virtual personal network, and 

remote desktop access capabilities to facilitate Clearinghouse operations.  Use of these 

technologies in this exercise facilitated flexible, rapid, and scalable, on-the-fly communications 

capabilities for physical Clearinghouse operations.  

 

Objective 1, Success 4 – Association of Engineering Geologists, Inland Empire Pilot 

Project: 
The Clearinghouse established a partnership with the Association of Engineering Geologists, 

Inland Empire (AEG IE) chapter, in Riverside.  Prior to the exercise, the Clearinghouse 

conducted a series of educational outreach events, including a Disaster Service Worker training 

session, coordinated by the leadership of the AEG IE chapter. The goal of the partnership is to 

leverage the expertise of the professional geologists in the vicinity of an impacted area of a major 

earthquake. As always, Clearinghouse collaboration and participation is entirely voluntary, and 

the AEG IE members are not obligated to participate in any Clearinghouse activations and 

exercises; however for those interested and available, they may be able to help expedite 

establishing a physical Clearinghouse location, and rapid hazard assessment, due to their 

expertise regarding local geologic conditions.  Following a major earthquake, it is expected that 

it will be necessary to establish multiple Clearinghouse locations as the impacted area will be 

spread out over a large area and travel will be difficult due to damage to roads and bridges.  

Coordinating with Clearinghouse volunteers located in or adjacent to an impacted area, may be 

able to provide a location for a temporary Clearinghouse or provide leads on locations for where 

a physical Clearinghouse may be established. 

 

Objective 1, Success 5 – Coordination with Cal OES Southern Region and CA National 

Guard at Los Alamitos: 
The Clearinghouse was able to establish a physical field office in close proximity to Cal OES 

and the CA National Guard.  It is expected that in a real earthquake, communications and travel 

will be severely impacted, so establishing at least one physical Clearinghouse location in close 

physical proximity to key response organizations will facilitate greater coordination of field 

information and rapid hazard assessment.  The physical Clearinghouse location also received an 

unscheduled visit from Dr. Kenneth Hudnut, USGS Lead Science Advisor, Science Applications 

for Risk Reduction program, who introduced the Cal OES Deputy Regional Administrator 

Douglas Huls.   In addition, the Chair of the Clearinghouse visited the CA NG HQ operations at 

Los Alamitos JFTC and met with Major Perryn Daher, 40 Infantry Division.  The CA NG 

expressed great interest in the CGS, and Clearinghouse, information.  In particular, Maj Daher 

asked about liquefaction hazards and CGS Seismic Hazard Zone maps. 
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Objective 1, Figure 4. Representatives from a number of Clearinghouse partner organizations participated in-

person at the Clearinghouse physical location at the Los Alamitos JFTC. (Photo: Anne Rosinski, CGS.  Back row: 

Karen Yuen, Anne Rosinski, Jessie Bagby, Carla Rosa, Kenneth Hudnut, Douglas Huls, Tom McMillan; Front 

row: Yvette LaDuke, Jessica Partain, Marie Kennedy, Heidi Tremayne)  

Objective 1, Areas for Improvement 

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

Objective 1, Area for Improvement 1 – Staffing needs at Physical Clearinghouse:  

The Clearinghouse currently does not have sufficient staff to conduct daily operations at 

physical clearinghouse location(s), and typically relies on assistance of Cal OES to acquire 

necessary provisions to support Clearinghouse activations.   In addition to support from Cal 

OES, the Clearinghouse should also consider developing a plan to meet staffing needs, 

anticipating an extended period of operations, at multiple locations, and rotating shift changes. 

It is anticipated that scientific and engineering experts will converge on the impacted area to 

assist in collecting field observation of earthquake impacts.  However, in addition, the 

Clearinghouse will require non-technical staff to assist with basic clerical functions such as to 
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coordinate volunteer activities.  In addition, as demonstrated in the 2014 S. Napa earthquake, 

the Clearinghouse will provide a forum for sharing information which will necessitate 

orchestration of data, and therefore will need staff trained in the use of various geospatial and 

non-geospatial applications (GIS, remote sensing, word processing, accounting, Web EOC) 

applications. 

 

Objective 1, Area for Improvement 2 – Cross-train Clearinghouse Executive Committee 

members to use various resources:  

The Clearinghouse should continue to refine and optimize new email capabilities.  Work is still 

required to understand settings to make sure email may be forwarded immediately to the 

Clearinghouse administrative account, rather than having all email forwarded at once in an “end 

of day digest.”  All Clearinghouse executive staff should know how to use the email account so 

all can be available to respond to incoming email during a Clearinghouse activation. To support 

this aim, development of email templates within the Mailchimp system that are ready to send 

with just slight adjustments should take place.  Templates for emails like “Clearinghouse is now 

activated” should be created including content placeholders for the executive team member 

sending the message to include such as earthquake magnitude, USGS ShakeMap link, how the 

event fits into the CA Clearinghouse activation criteria, link to Clearinghouse website, any 

knowledge of physical clearinghouse location, and language stating that all partners “self 

deploy” but include links to safety tips, etc. 

 

All Clearinghouse executive staff should be trained to initiate a call-down after a major event 

and the call-down contact list should be revisited to ensure contact information is up-to-date. 

 

All Clearinghouse executive staff should be trained on updating the website content to ensure 

that time-sensitive information and resources can be posted when needed.  While the new 

website is nearly launched, ongoing work is still necessary to review the website content for 

accuracy and keep the resources available up-to-date. 

 

Objective 1, Area for Improvement 3 – Refine check-in procedures for physical 

clearinghouse:  

The clearinghouse would benefit from alignment of check-in procedures developed during and 

after the 2014 S. Napa Earthquake, including the requirements of the Disaster Service Worker 

(DSW) program. Review of both strategies (and integration of the best practices of each 

approach) is still needed to create a mostly electronic form that minimizes data post-processing 

and errors from transcription of handwritten information.  Additionally, development of clear 

templates and items to be distributed at a physical check-in location is warranted.  Examples of 

useful documents/templates that could be provided at check-in include contact information sign-

in form, a liability waiver, quick reference cheatsheet (safety and contact info), letter of support 

on letterhead describing the clearinghouse to provide or show members of the public in the field 

who ask, disaster service worker instructions, and data upload tool quickstart instruction sheets, 

etc.  Signs for DSW training location, time of nightly briefing, and other items would also be 

good templates to have.  Revisiting the checklist of equipment to bring to the physical 
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clearinghouse location would also be valuable. 

 

Objective 1, Area for Improvement 4 – Identify archival requirements for DSW 

information and develop a strategy to meet them:  

Specific training and check-in requirements are necessary to certify Disaster Service Workers at 

the Clearinghouse. Documentation of the individuals trained and various signed forms must be 

appropriately archived and shared with CalOES.  The executive team should revisit these 

requirements, ensure a clear archival plan is in place to store this information, and clarify the 

dissemination procedure necessary to get the information to the appropriate contact at CalOES. 

 

Objective 1, Area for Improvement 5 – Develop additional templates and mechanisms to 

share synthesis findings from the physical clearinghouse briefings:  

In addition to the new nightly briefing interactive slide template created during this exercise, a 

template should also be developed for a daily synthesis report that can easily summarize the 

most important findings from nightly briefing into a short ~1-2 page document that is more 

easily digested by the SOC and other stakeholders.  This would be helpful, since we expect that 

not all interested parties will have time to attend Clearinghouse nightly briefing webinars or 

study the webmaps of reconnaissance data/observations. A shorter written summary (instead of 

a full slide set) may be more useful.  The content from the slides developed during the S. Napa 

briefings could be used as a sample to influence the design of this template as well as other 

existing situational awareness short reports.  The resulting draft should be shared with various 

stakeholders who serve in various roles during the response for feedback.  It is envisioned that a 

short summary report of this kind could also be posted on the website as a valuable resource for 

various members of the scientific and engineering community as well as policy makers looking 

for a short synthesized summary of the daily findings.  Several colleagues at the physical 

clearinghouse location for this Vigilant Guard Exercise expressed interest in this effort. 

 

Objective 1, Area for Improvement 6 – Sustained outreach efforts:  

The clearinghouse has worked hard in recent years to expand our partnering organizations in 

both the public and private sector, with great success, especially with those who are interested in 

viewing data gathered to inform their own organizational response.  It takes constant effort to 

maintain this network and this effort will need to continue.  Additional training activities and 

other efforts should also take place to maintain the involvement and participation of core 

members within the technical engineering and scientific communities (our subject matter 

experts) who will provide technical observations after future earthquakes.  It is important that 

they know to check-in at the Clearinghouse in the future and that they make observations that 

can inform both the technical community, as well as partners who are using Clearinghouse 

scientific observations to inform emergency response.   

 

Objective 1, Analysis:  

Following a major earthquake, as noted above, it is expected the impacted area will be large and 

that travel will be difficult, and therefore, establishing a number of physical Clearinghouse 
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locations will be the most efficient means of coordination of field teams and operations.   It is 

also expected that Clearinghouse operations will continue for an extended period of time. 

However, the Clearinghouse does not have dedicated roster of personnel upon whom it may call 

to staff physical Clearinghouse operations.  Further, a requirement of the DSW program (a 

function of Cal OES), which allows the Clearinghouse to provide limited liability coverage 

through the state, for participating volunteers, is that the Clearinghouse must keep track of 

volunteer participation i.e. volunteers must check in at the beginning and end of their shift, and 

approximately every 3 hours or so, while in the field.   

In the CR preparatory exercise for VG-17 the Clearinghouse introduced the Emergency 

Management Assistance Compact (EMAC), Mission Ready Packages (MRP), developed by the 

National Emergency Management Association (NEMA). In July 2016, the NEMA convened a 

panel consisting of personnel from state geologic surveys, to develop new MRPs tailored 

specifically to the needs of state geologic surveys responding to major earthquake and tsunami 

disasters.  The draft MRPs will facilitate the rapid deployment of licensed geologists, and other 

trained staff (clerical, GIS analysts), and necessary response resources (e.g. field vehicles) when 

requested by an impacted state.   

In addition, the Clearinghouse coordinates closely with Cal OES through the Earthquake and 

Tsunami Program.  Support from the Earthquake and Tsunami team staff, who are already 

knowledgeable about both the Clearinghouse and the DSW could help out in the Clearinghouse 

field locations to meet the requirements of the DSW program.    

Objective 2 summary 

Test Clearinghouse post-earthquake overflight coordination.  1.  Through Cal OES Air 

Coordination Group to conduct scientific and engineering overflight missions 2. NASA air 

assets  

Objective 2 Successes  

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

Objective 2, Success 1 – Collaboration with Cal OES Air Coordination Group (ACG):  

The Cal OES ACG, led by Derek Kantar, Caltrans, negotiated for the CA NG to provide the 

Clearinghouse with space on both a Lakota UH-72 helicopter, and on a Blackhawk 

helicopter.  One flight was planned  to support the primary Clearinghouse Overflight mission to 

conduct a “windshield” survey as soon as is reasonably possible in order to identify/confirm 

which fault(s) have ruptured, as well as identify the epicenter and endpoints.  Once the 

parameters of the ruptured fault trace are identified, the Clearinghouse objective is to rapidly 

assess where there is a potential for severe damage to Critical Infrastructure (CI) that crosses the 

fault.  Taking into consideration intelligence gathered during the preliminary reconnaissance 

overflight, a secondary overflight mission would be conducted by the Clearinghouse.  The 

Clearinghouse will send out a team(s) consisting of both an engineer and a geologist to conduct 

detailed surveys along the ruptured fault trace.  Both of these overflight missions were 
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conducted by the Clearinghouse in response to the 2014 M6 Napa Earthquake.  Due to 

complexities of the exercise as it unfolded, it was only possible to conduct one combined flight 

to: 1. Assess preliminary surface fault rupture characteristics; and 2. Collect detailed field 

observations and data, and document where surface fault rupture or other earthquake-induced 

ground failure are observed to impact CI. The flight was conducted on 16 NOVEMBER 2016, 

carrying two geologists, Kate Scharer, USGS, Brian Olson, CGS and, one engineer, Joseph 

Crisologo, State Water Resources Control Board. 

 

Objective 2, Success 2 – Collaboration with NASA Disaster Support and Airborne Teams: 

The NASA Airborne Teams, including Uninhabited Aerial Vehicle Synthetic Aperture Radar 

(UAVSAR), Airborne Snow Observatory (ASO), and AVIRIS (Airborne Visible/Infrared 

Imaging Spectrometer) provided sample remote sensing data products for integration with the 

CA NG analysts at Beale AFB and for the Clearinghouse via data sharing with the NASA 

XchangeCore. The E-DECIDER team also provided deformation modeling results, aftershock 

likelihood models, and infrastructure-at-risk and damage/loss estimation model results, to the 

Clearinghouse and CA NG through XchangeCore. UAVSAR sample data included 

interferograms showing: 1. ground deformation in the Sacramento delta levee system with 

polygon overlays highlighting areas of possible levee damage and liquefaction; 2. ground 

deformation near the Hayward fault with a polygon highlighting a possible landslide zone; and 

3. interferograms showing ground deformation in Cajon Pass, Castaic, and the Salton Sea (near 

the epicenter of the scenario earthquake). The UAVSAR team also provided KML layers 

identifying major CA canals/waterways that could be affected by the event. The ASO provided 

example data products in Bishop, CA, including: 1.A digital terrain model (0.5 m spatial 

resolution); and 2. A digital surface model (0.5 m spatial resolution). These two LiDAR 

products are examples of how ASO could be used in a response capacity to identify structures, 

particularly in urban areas, that may have been damaged in a disaster, given the high spatial 

resolution of the data.  The AVIRIS hyperspectral imaging results near Aliso Canyon provided 

an example data product demonstrating the capability of the instrument to detect gas leaks 

following a disaster (in this case methane). The imaging spectrometer can be used to help 

identify and assess gas leaks following an event.  

 

Objective 2, Success 3 – Spontaneous Clearinghouse volunteer participation on overflight 

mission: 

A critical aspect of Clearinghouse operations is the spontaneous collaboration and support of 

Clearinghouse partners.  For the reconnaissance overflight, the Clearinghouse coordinated 

through partners from EERI and Geotechnical Extreme Event Response (GEER) for the 

participation of a licensed geotechnical engineer on the planned flight to support detailed field 

mapping.  The GEER team provided a primary candidate, and a list of 3 alternates, to participate 

on the flight in the event the primary candidate was unexpectedly unable to participate on the 

flight.  On 16 NOVEMBER 2016, the morning of the planned flight, the GEER primary 

candidate notified the Clearinghouse they were ill and therefore not able to participate in the 

flight.  As planned, the Clearinghouse contacted the GEER representative to coordinate with the 

alternate engineer candidates to participate on the flight. Unfortunately, due to the short notice 
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for the flight, none of the alternate candidates would have sufficient time to travel from their 

current locations to Los Alamitos and participate in the flight.  However, Mr. Joseph Crisologo, 

Senior Homeland Security Engineer, State Water Resources Control Board, Division of 

Drinking Water, and Registered Chemical Engineer, was present at the physical Clearinghouse 

at Los Alamitos and volunteered his services to participate in the overflight mission.  Typically, 

the Clearinghouse will try to include an engineer with a civil engineering (geotechnical and/or 

structural) background.  However, one of the stated goals for the CA NG Vigilant Guard 

exercise is to coordinate more closely with CI operators. In a real earthquake, personnel such as 

Mr. Crisologo, having familiarity with CI facilities in the impacted region would be invaluable.   

 

Objective 2, Success 4: Opportunity for Clearinghouse experts and flight crews to work 

together:  
Great collaboration was experienced between the CA NG crew and the survey team.  The CA 

NG crew showed maximum flexibility in the flight and followed directions from the 

Clearinghouse survey team as to following the trace of the San Andreas Fault.  Through 

questions and answers, the CA NG flight crew learned more about the Southern San Andreas 

Fault, the overdue major earthquake, and some indications providing the telltale signs of the 

fault.  The survey team experienced being able to work with the CA NG flight crew over 

identifying landmarks by which to navigate and fly.  Clearinghouse overflight team members 

reported “It was a great experience of optimum collaboration between different agencies helping 

each other toward a common objective.”   

 

Dr. Kate Scharer, USGS Clearinghouse overflight team member provided the following 

summary of activities: 

 

The reported the exercise activity of landing at a location along the fault, disembarking the 

aircraft to make measurements and embarking keeping awareness of the helicopter rotors 

was a great practical experience.  Due to time limitations (40 min travel time from Los 

Alamitos to the epicenter near Bombay Beach, for example), the Clearinghouse overflight 

team decided to conduct a single overflight of the entire rupture, starting at the epicenter 

and working out from there (as would be done in a real event). They combined with this a 

list of key fault crossings to fly over to inspect for damage such as: 

 

● Aqueduct crossings near Highway 62 on the Banning strand of the SAF 

● Devils Canyon Dam along the San Bernardino strand of the SAF 

● Cajon Pass/Interstate 15 at the main strand of the SAF 

● Palmdale Reservoir 

 

Personnel communicated with the pilot and crew during the flight, adjusting the exact flight 

path, circling key locations.  The complete flight path was a triangle, starting at 1 p.m., 

from Los Alamitos to Bombay Beach, up the fault through San Gorgonio Pass, over to San 

Bernardino airport for refueling, then through Cajon Pass and to Lake Hughes, returning to 

Los Alamitos around 6:00 p.m. 
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Objective 2, Figure 5: UH-60 Black Hawk helicopter used in the exercise.  Clearinghouse team pictured (from left 

to right) Joseph Chrisologo (SWRCB), Brian Olson (CGS), Kate Scharer (USGS).  (Photo: Brian Olson, CGS) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Objective 2, Figure 6: View of seating layout and window placement in the helicopter (Brian Olson – left, Kate 

Scharer – right).  Direction of flight was to the left. (photo by Joseph Crisologo) 
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Objective 2, Figure 7: Brian Olson, CGS.  (Photo: Kate Scharer, USGS) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Objective 2, Figure 8: General flight plan prepared by US Army flight team using points of interest provided by the 

Clearinghouse team.  (Photo: Brian Olson, CGS) 
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Objective 2, Figure 9: Banning Strand of San Andreas Fault (diagonal from mid-lower right to upper left) offset at 

Dever’s Hill, Highway 62 crossing and aqueduct crossing.  (Photo: Kate Scharer, USGS) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Objective 2, Figure 10: San Andreas Fault, Lone Pine Canyon. This is location we landed to measure offset, just 

NW of I-15 at Cajon Pass.  (Photo: Kate Scharer, USGS) 
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Objective 2, Figure 11: View of Interstate 15 and rail line with freight train at Cajon Pass (looking north).  San 

Andreas Fault crossing is to the north around the bend in the highway.  (Photo: Brian Olson, CGS) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Objective 2, Figure 12: Landing zone for field data collection in Lone Pine Canyon.  Kate Scharer documenting fault 

offset in the foreground. (Location: 34.29562, -117.50847) (Photo: Brian Olson, CGS) 
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Objective 2, Figure 13: View of more densely vegetated area along the SAF near Valyermo.  SAF trends from 

upper right to lower left above the road (note the color and vegetation change in the hills on either side of the fault).  

(Photo: Brian Olson, CGS) 

 

Objective 2, Success 5: Information Assessment and Awareness (IAA) request submitted 

by Clearinghouse flown in exercise: 

The Clearinghouse requested all partners practice filling out the CA NG Incident Awareness 

and Assessment (IAA) imagery collection deck used by CA NG for coordinating and 

deconflicting overflight mission requirements.   The Clearinghouse used the exercise as an 

opportunity to educate Clearinghouse partners on the processes and workflows for coordinating 

more effectively with our CA NG partners. The CA Seismic Safety Commission submitted an 

IAA for the purpose of understanding: 1. The approximate percentage of Collapsed or Severely 

Damaged major commercial buildings in Areas of Interest (AOIs) of older downtowns of Los 

Angeles, Riverside and San Bernardino counties; 2. How obstructed are major thoroughfares in 

the requested AOIs. Further, the IAA request included the instruction to summarize 

observations with rough bins of percentage of collapse buildings in older downtowns: above 

80%, 60 to 80%, 40 to 60%, 20% to 40%, 0 to 20% and major, minor obstructions to 

thoroughfares. 

Objective 2 Areas for Improvement 

The following areas require improvement to achieve the full capability level: 
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Objective 2, Area for Improvement 1: Cal OES participation in the exercise was very limited 

did and not include activation of the State Operations Center, so there was no opportunity to test 

and train Cal EOC, the state system of record for disaster management.  

 

Objective 2, Area for Improvement 2: Clearinghouse partners should become familiar 

with abbreviations and terminology used by CA NG 

In order for the Clearinghouse to more effectively coordinate with flight crews, the 

Clearinghouse personnel should review basic aviation terminology; in particular, military 

aviation terminology.  

 

In order to accommodate the Clearinghouse, the Clearinghouse is required to provide to the 

ACG information for flight planning purposes, such as identify Clearinghouse personnel and 

contact information for those who will be on each flight, what equipment each person will 

bring, and lat/long coordinates for locations where the Clearinghouse would like our teams to 

visit.  The new ACG Concept of Operations CONOPS is available here: 

http://dot.ca.gov/hq/planning/aeronaut/documents/Cal_OES_ACG_CONOP_.pdf .During the 

exercise, a representative of the CA NG contacted the Clearinghouse to clarify some of the 

requirements included in a submitted IAA Deck. Clarification was needed regarding the latitude 

and longitude values provided. The Clearinghouse personnel noted difficulty in understanding 

the CA NG representative because the CA NG used a lot of terms with which the Clearinghouse 

personnel were not familiar.   The CA NG clarified that, while the submitted IAA deck only 

provided one lat/long point for each city to fly over, the in-air flight crew would need to 

anticipate making in-air adjustments to their image capture of older downtowns in those cities 

listed. The Clearinghouse and CA NG personnel discussed how such adjustments would vary 

depending on if the deployed air asset was a helicopter, or a slow plane or a fast plane, and at 

what altitude they could fly. The Clearinghouse representative reported the CA NG didn’t seem 

to understand the Clearinghouse IAA deck request entirely, nor did the Clearinghouse 

representative entirely understand the terminology spoken by the CA NG representative, 

concluding “so in that sense, it was a good exercise for both of us”. 

 

Objective 2, Area for Improvement 3:  Improve understanding of use and availability of 

air assets 

For the exercise, the ACG and CA NG supported the Clearinghouse science and engineering 

missions through the use of helicopter support.   The advantage of the helicopter and crew is the 

ability to transport personnel and equipment to different locations, in order to deliver 

Clearinghouse personnel on the ground to get actual measurements and or samples.  However, if 

the objective is merely to obtain photographic and video information, the use of a drone (or 

multiple drones) may be more cost effective.  The CA NG have provided the Clearinghouse 

with their IAA manual, which includes descriptions of the various air assets available.  The 

Clearinghouse Overflight Committee should review  CA NG the manual, as well as similar 

documentation for other ACG partners  (CA Highway Patrol, Civil Air Patrol, DHS Customs 

and Border Protection, etc.), who provide support to air missions. Greater proficiency in 

http://dot.ca.gov/hq/planning/aeronaut/documents/Cal_OES_ACG_CONOP_.pdf
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understanding capabilities will expedite execution of Clearinghouse overflight mission requests, 

and ensure the most cost-effective and appropriate air asset is deployed.    

 

Dr. Kate Scharer, USGS, Clearinghouse overflight team member summarized the following 

overflight team suggestions to improve data collection and communication in a real event:  

 

● The Blackhawk helicopter is large and can hold several people, but the team could not sit 

in the front as has been possible in other flights.  Not being able to see out the front of the 

helicopter will make hunting for rupture somewhat difficult in the initial aerial 

reconnaissance.  The best way to manage this will be to have more than one experienced 

geologist on the flight so that (1) communications with the pilot and (2) documentation 

and observations are recorded efficiently. Sitting on the same side as the pilot would also 

ease communication of visuals. 

 

● The Blackhawk was only equipped with two headsets that could communicate with the 

pilot and crew. For the exercise, the Clearinghouse overflight team had three passengers 

on board, so the third was required to communicate by writing - not easy when small 

changes to location or direction of flight were needed. In a real event this would cause 

delays in data collection. 

 

● Not all of the helicopters available for deployment by the CA NG in this type of event 

(“Force Package Alpha”) are equipped with video.  If notified/organized in advance, CA 

NG can make efforts to deploy the video-capable helicopters, in which a participant 

would view live (in back of helicopter) the footage and on landing could download this 

footage for analysis.   

 

● High-resolution video of the rupture trace soon after the event as possible is valuable 

information for emergency response (where is rupture biggest and would limit 

transportation) as well as for afterslip calculations.  Making sure the helicopters used for 

the first flights are equipped with video would be valuable.  

 

● The Clearinghouse overflight teams should be prepared to provide some lat/long or 

geographic names to pilots to aid in flight planning 

 

● The helicopter only had communication connectivity for two of the three passengers.  

Ideally all passengers would have connectivity because without it, it is not possible to hear 

anything being said by other passengers around you with the headphones/ear protection on.  

When another member of the Clearinghouse overflight team was in communication with 

flight crew, Scharer had to make hand gestures or write notes down in her notebook and 

show them to me in order to communicate information for route adjustment or point out 

features on the ground. 

 

● In an actual event, having the doors open would definitely improve visibility and photo 
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quality.  For this reason, having maps downloaded on digital devices is highly preferable 

to paper maps.  The flight crew indicated opening the doors was not a problem, but when 

open the maximum traveling speed is slightly less.  This should be taken into account when 

planning fuel-flight time.  The Clearinghouse overflight team opted to leave the doors 

closed for this exercise.  

 

● If it can be verified that a cell phone will record the latitude-longitude coordinates, as well 

as elevation, it is recommended to use personal smart phone to take photos.  The 

smartphone has a larger screen, longer battery life, also runs the the Avenza PDF Maps app 

(which allows photos to be inserted into the recorded placemarks), also runs the 

SpotOnResponse app (which allows photos to be appended to reported incidents on the 

map), and has the capability to share photos via text message or email to other responders 

without having to download them from the camera onto a computer first.  These features 

are also available on the iPad, however, the camera quality is slightly less than the iPhone, 

and being larger might be more cumbersome to take photos with in a vibrating and 

bouncing helicopter. 

 

Make sure to bring on the flight 

● Satellite phone  

● Mobile phone, ipad equipped with USGS Clearinghouse Field Notes and/or 

Clearinghouse SpotOnResponse 

● Camera with GPS 

● Long measuring tape 

● Paper and pencil to communicate if insufficient comms 

● Battery pack for ipad/phones 

● Orchestrate relevant base imagery, as feasible, in advance, e.g. known fault traces, 

topography, that may aid in fleshing out rupture path 

 

Objective 2 Analysis:  
In order to better facilitate coordination between the Clearinghouse, ACG partners, the 

Clearinghouse should continue to develop a set of Best Practices for working with ACG. The 

Clearinghouse has distributed CA NG IAA templates, including directions and sample requests.  

This information should be posted on the Clearinghouse website. The Clearinghouse should 

continue to conduct training opportunities with the CA NG, become familiar with aviation 

terminology, and work with the ACG partners to educate them about requirements of conducting 

geologic reconnaissance overflights.  

In addition, following disasters, all flight operations, including the use of drones, must be 

coordinated through the ACG.  There currently exists no clear policy on civilian use of drones in 

support of response efforts; the military and numerous state agencies do use drones for response.   

The ACG is aware of the interest and intent of the scientific and engineering communities to use 

drones for post-earthquake data collection. The ACG are developing some draft guidelines to 

expedite approval for drone use in disaster response but pending legislation regarding drones 
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must be resolved before the ACG is able to publish guidelines or recommendations.  The 

Clearinghouse should continue to work with the ACG to develop interim protocols for expedited 

use of civilian drones, as well as formal policy on drone use. 

Objective 3 summary 

Collaborate and integrate with state, federal, and local, Clearinghouse partners 

Objective 3 Successes 

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

Objective 3, Success 1: Considerable effort was invested through 2016 leading up to VG-17 to 

coordinate with CA NG on understanding their Priority Information Requests (PIRs).  The 

Clearinghouse facilitated a number of discussions bringing together partners from the CI sector, 

including California Public Utilities Commission (CPUC), California Independent System 

Operators (Cal ISO), members of the water sector mutual aid collaborative, California 

Water/Wastewater Agency Response Network (Cal WARN), and the San Jose Water Company.  

The CPUC further reached out to CI operators in S. CA, including representatives from rail, gas, 

power, and water. 

 

Objective 3, Success 2:  Ongoing Clearinghouse weekly 2:30 planning call hosted by the 

XchangeCore Open Source Community since 2011 

The Clearinghouse successes in the VG 17 exercise were the result of more than a year’s worth 

of sustained and comprehensive coordination and collaboration with numerous federal, state, 

local, military, public and private partners. The Clearinghouse, however, does not have a 

permanent physical location from which to direct operations, nor a dedicated source of funding 

to support travel throughout California to meet with Clearinghouse partners.  When the 

Clearinghouse partnered with the XchangeCore Open Source community in 2011, the 

XchangeCore partners sponsored a weekly half-hour phone call to facilitate Clearinghouse 

XchangeCore implementation.  Initially, the discussions provided guidance on technical 

questions, work flows, and Best Practices. The Clearinghouse has leveraged 8 exercises and two 

real earthquakes since 2011 as opportunities to facilitate information sharing capabilities with 

XchangeCore.  The weekly Tuesday afternoon 2:30 phone call has, and continues to provide, a 

forum for coordinating not just Clearinghouse efforts with XchangeCore, but all aspects of 

Clearinghouse operations.  For the VG-17 exercise, the Clearinghouse leveraged the weekly 

call, often extending the call well beyond the scheduled half hour, due to interest and questions 

by Clearinghouse partners. This resource has proven to be a cost-effective means for the 

Clearinghouse to coordinate with partners not only in CA, but across the United States.   

Objective 3, Success 3: Integration of Clearinghouse civilian personnel with CA NG 

personnel  
With support from the CA NG, through assistance of Major Megan Stromberg and her staff, 

including TSgt Iliana Corona, the Clearinghouse had the opportunity to co-locate with CA NG 

personnel at a number of locations around the state.  Preparation for the VG-17 had started about 
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1 year before the actual exercise.  Clearinghouse members had attended several of the planning 

meetings in order to understand the goals and objectives of the CA NG.  Demonstrating a two-

way flow of information between the CA NG and their domestic partners, including the 

Clearinghouse, was one of these objectives.  Additional meetings with the information analysts 

from both groups occurred prior to the exercise.  The meetings were very important to 

familiarize each side with the type of software each used; types of analyses and products they 

were familiar with making, and develop a relationship based on understanding of each other’s 

mission and objectives.  In this exercise it was a stated objective to expand the level of data flow 

between the military, and civilian, groups.  As a consequence of these meetings, datasets were 

staged by the Clearinghouse prior to the exercise, and CA NG staff were added to the 

Clearinghouse Arc GIS Online (AGOL) user group to facilitate data sharing both ways.  

Introduction to XchangeCore, and Clearinghouse SpotOnResponse, was given to the CA NG so 

they would know better what to expect from their domestic partners.   Training occurred by the 

CA NG to selected Clearinghouse members so they could see both Domestic Operations 

(DOMOPS) Awareness and Assessment Tool (DAART) information and imagery collected 

during the exercise. 

 

The Clearinghouse personnel integrated with the CA NG at Beale AFB, Joint Forces 

Headquarters, and Castaic Rubble Pile site.  

 

At the Beale AFB site civilian integration included CGS, Clearinghouse, NASA, and CI partner 

participation; the CGS personnel used Windows Surface Pro with Google Earth, Arc Collector 

App, ArcOnline, SpotOnResponse, and Domestic All-Hazards Response Team (DAART); and 

an IPad to connect with Google Earth, Arc Collector App, ArcOnline, and SpotOnResponse.  

The CGS provided technical support from Sacramento. At CGS, Ms.  Kate Thomas was 

instrumental in creating a link to the ARC Collector App data through ArcOnline links which 

were uploaded to the XchangeCore.  XchangeCore data was provided to the IAA team via 

Google Earth link and AGOL.  The CGS, along with the NASA representatives, met the Incident 

Awareness and Assessment (IAA) team in the DOMOPS Education Office (EO) where the pre-

briefing was conducted for the exercise and provided desk space with Wifi access for their 

software.  CGS introduced the IAA and NASA team to XchangeCore and SpotOnResponse, and 

the ARC Collector App, and, ArcOnline, and displayed their functionality.  IAA team members 

introduced CGS and NASA team to the DAART and All Partners Access Network (APAN) 

blog.  NASA team provided data to IAA team members.  It appears the only common software 

between the teams was Google Earth. 

  

During fly-over exercise CGS were provided access to the DOMOPS Post Office (PO) where the 

video feed was displayed and being processed by additional IAA team members.  Wifi access 

was restricted which limited the software functionality.  The IAA team was able to display 

limited data and functionality from the XchangeCore via the Google Earth link provided earlier 

that day.  The line and polygon features created in Arc Collector by CGS staff were unable to be 

displayed in Google Earth via the XchangeCore link, and only limited data from Arc Collector 

was displayed in Google Earth. 
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At the JFHQ site, During the first two days of the actual exercise, Clearinghouse and Guard staff 

became more familiar with each other’s systems of record; made user accounts and practiced on 

each other’s software.  For the Guard this was their DAART and APAN software; for the 

Clearinghouse the primary software used were AGOL, SpotOnResponse and USGS 

Clearinghouse Field Notes tools connected to the Clearinghouse XchangeCore, to share field and 

agency data with the Guard using ESRI (ArcMap and AGOL) and Google Earth software.  

During the actual exercise SOR was regularly used by the CA NG fusion group to see what data 

had been collected by the Clearinghouse field efforts (Figure 14).  It should be noted that the 

IAA did a nice job of putting boards up on the wall (big Post-its) to keep track of priority 

incidents as well as instability/and unrest issues to be watching out for.  This helped focus both 

the understanding and analysis of the many different types of damage information that were 

coming in, for development of intelligence products for decision makers. Data successfully went 

through the XchangeCore into both Google maps and ArcGIS Online software in the Guard 

fusion center.  XchangeCore additionally, pointed analysts to other data such as E-DECIDER 

from NASA.   

 

The NASA data was critical to providing the CA NG with the locations of critical infrastructure 

that had a high probability of being damaged (E-DECIDER).  The latitude/longitude of these 

points were given to the CA NG’s aerial assets to provide specific focus areas for additional 

imagery collection (full motion video and other).  Other products developed were graphics, 

showing combination of damage events (earthquake shaking, chemical plumes) and damaged 

infrastructure.  These were integrated into presentations given to the Guard’s management at the 

end of each operational period.  One example of the distinct advantages that this combination of 

staff and software allowed for was the ability to quickly develop unexpected, on-the-fly requests.  

In one case, the group was asked if it could start managing and displaying the status of Airports 

from data coming in from the injects.  Staff worked together, drawing from existing web data to 

create a statewide data layer of airports, and their functional status, which was used to manage 

airport damage injects during the exercise (Figure 16).    Many datasets from the Cal EPA 

Essential Elements of Information (EEI) were also used in this exercise. 
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Objective 3, Figure 14: CA NG data IAA using SpotOnResponse in Fusion Center to see Clearinghouse damage 

data and earthquake rupture information from field and other agencies through applications connected through the 

Clearinghouse XchangeCore. (Photo: Phil Beilin, City of Walnut Creek) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Objective 3, Figure 15: Clearinghouse and CA NG collaborating together to create custom decision support 

products using various combinations of EEI, and their status, with damage data coming from field personnel using 

applications connected to the Clearinghouse XchangeCore into AGOL.(Photo: Phil Beilin, City of Walnut Creek) 
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Objective 3, Figure 16: Figure showing Guard Resources and status of airports.  
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Objective 3, Figure 17: Data integration between CA NG & Clearinghouse partners.  Figure shows HazMat Plumes 

(modeled by CA Dept. of Public Health (CDPH)); hazmat events (kml) from CA NG injects; Reports shared in real-

time through XchangeCore-connected applications being used by from a Family Clinic; CDPH Health Facilities 

(black diamonds) and CA NG response groups (lt. blue rectangles). 

 

At the Castaic site, exercise activities focused on responding to various simulated emergencies 

that were issued periodically during the day, such as a collapsed structure with people trapped in 

the rubble, major traffic accidents, Hazmat response, and other rescue scenarios, but none had a 

geologic component that I heard of. During the day, CGS Clearinghouse personnel kept in 

periodic contact with the Incident Commander but only reviewed potential geologic hazards at 

the site once during the day. The CGS Clearinghouse personnel discussed potential loss of access 

to the Castaic facility in the event of a catastrophic failure of Castaic Dam, which would wipeout 

access from Highway 126 and the I-5 Freeway at and below Castaic. 
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Objective 3, Figure 18: National Guard helicopter deploying personnel near Incident Command Center at Castaic 

Facility (photo: Brian Swanson, CGS). 

 

 
Objective 3, Figure 19: Multi-vehicle accident simulated on highway to “Hazmat City” at Castaic Facility. (photo: 

Brian Swanson, CGS). 
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Objective 3, Figure 20: Screenshot of SpotOnRespoonse StatusMap showing simulated incidents near Castaic 

Dam, Pyramid Lake, Elizabeth Lake and Leona Valley submitted with SpotOnResponse. (photo: Brian Swanson, 

CGS, integrated with CA NG at Castaic rubble pile site). 

 
 

Objective 3, Figure 21:  Screenshot of list of simulated earthquake damage incidents submitted with 

SpotOnResponse. (photo: Brian Swanson, CGS). 
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Objective 3 Areas for Improvement 

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

Objective 3, Area for Improvement 1 – More direct discussions between Clearinghouse 

personnel and participating organizations who invite Clearinghouse to integrate in their 

EOC 

The Clearinghouse will likely establish numerous physical Clearinghouse locations in response 

to a major earthquake and/or tsunami in CA.  In addition, due to successful Clearinghouse 

outreach efforts, many Clearinghouse partners have offered to host other Clearinghouse partners 

in their EOC to facilitate greater understanding of scientific and engineering information.  The 

benefit to the Clearinghouse in having personnel integrated with our partners is to facilitate 

access to secure locations for field data collection, as well as more efficiently identify areas 

where significant damage has occurred to direct field personnel where there scientific and 

engineering subject matter expertise will be most useful.  In the VG-17, the Clearinghouse 

partners involved in exercise planning discussions secured invitations for Clearinghouse 

personnel to be integrated with CA NG and CI partners, however, the contact information for 

Clearinghouse partners, both hosting organizations and Clearinghouse volunteers, was not 

adequately distributed.  In addition, when Clearinghouse partners arrived at the various 

locations, it was apparent that EOC staff had not been fully briefed on integration of 

Clearinghouse personnel, so it was not always clear what assigned tasks were for each.   

 

Objective 3 Analysis:  

As noted in Objective 1, Area for Improvement 6, the Clearinghouse has worked hard in recent 

years to expand our partnering organizations in both the public and private sector with great 

success, especially with those who are interested in viewing data gathered to inform their own 

organizational response.  Sustaining outreach is a critical factor in successful collaboration and 

integration of Clearinghouse personnel with other earthquake and tsunami response partners.  In 

addition, building trust through collaboration with critical infrastructure partners facilitates 

access to impacted areas for collection of scientific and engineering information;  a mission 

requirement always at, or near the top of, the list resources needed from Clearinghouse 

volunteers. It takes constant effort to maintain this network and this effort will need to continue.  

Additional training activities and other efforts should also take place to maintain the 

involvement and participation of core members within the technical engineering and scientific 

communities (our subject matter experts) who will provide technical observations after future 

earthquakes.  It is important that they know to participate in Clearinghouse webinars, check the 

Clearinghouse website, visit the physical Clearinghouse locations, and consider including 

Clearinghouse personnel at their EOC in the future, and that they make observations that can 

inform both the technical community, as well as partners who are using Clearinghouse scientific 

observations to inform emergency response.   
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Objective 4 summary 

Support National Guard Civil Support (NGCS) goals to: 1. Refine processes and 

procedures for enhanced interoperability with State/Federal government agencies; and 2. 

Conduct Incident Awareness and Assessment (IAA) integration and synchronization 

through a collaborative collection plan  

Objective 4 Successes 

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

Objective 4, Success 1 – Improved processes and workflows to request, collect, and 

distribute, aerial imagery 

The Clearinghouse collaborated through Cal OES ACG, with CA NG, USGS Hazards Data 

Distribution Service (HDDS), and NASA’s Airborne Science, Applied Sciences, and Earth 

Surface and Interior teams to refine and expand the imagery collection request, its acquisition, 

and distribution, processes and workflows.  The Clearinghouse USGS partners supported this 

effort through improvements to their HDDS web portal.  On March 23, 2016, Dr. Brenda Jones, 

hosted by the Clearinghouse via webinar, conducted a training session on use of HDDS, to 

highlight various capabilities, and answer questions.  Collaboration with NASA’s Airborne 

Science, Applied Sciences, and Earth Surface and Interior was facilitated by Dr. Margaret 

Glasscoe. The NASA teams provided supplemental data collection capabilities not readily 

available to CA NG, including airborne imagery, deformation modeling results, infrastructure-

at-risk, and damage/loss estimation models.  The result of the collaboration is improved ability 

to search a catalog of submitted imagery requests, thus making it easier for the Cal OES ACG, 

or other flight operations organizations to deconflict mission requests and to reduce potential for 

duplication of effort. The Clearinghouse worked with partners to catalog sources of available 

imagery and to publicize availability of resources.  
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Objective 4, Figure 22: USGS HDDS web portal resource for coordinating requests for, acquisition of, and 

distribution of many types of imagery and data collection.  For the exercise, Dr. Brenda Jones provided simulated 

imagery and data for the S. CA region.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Objective 4, Figure 23: Multiple NASA teams coordinated with the CA NG, through the Cal OES Air 

Coordination Group and Clearinghouse.  The UAVSAR asset provided capabilities to supplement CA NG IAA 

efforts. 
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Objective 4, Figure 24: Multiple NASA teams coordinated with the CA NG, through the Cal OES Air 

Coordination Group and Clearinghouse.  The NASA Unmanned Aircraft Systems (sUAS) facilitate collection of 

data critical to assessing regional earthquake impacts, in areas where Clearinghouse personnel may not have access 

to due safety reasons.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Objective 4, Figure 25: Multiple NASA teams coordinated with the CA NG, through the Cal OES Air 

Coordination Group and Clearinghouse.  The NASA specialized remote sensing technologies can be used to 

supplement existing capabilities of state and federal response organizations. 
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Objective 4, Figure 26: Multiple NASA teams coordinated with the CA NG, through the Cal OES Air 

Coordination Group and Clearinghouse.  The NASA Unmanned Aircraft Systems (sUAS) facilitate collection of 

data critical to assessing regional earthquake impacts, in areas where Clearinghouse personnel may not have access 

to due safety reasons.   

 

Objective 4, Success 2: Orchestration of Common Operational Data across platforms, 

technologies and sectors 

In 2015, the success of Clearinghouse information sharing efforts received national recognition 

from the U.S. Department of Homeland Security, Geospatial Management Office (DHS GMO), 

as a Geospatial Concept of Operations(GeoCONOPS) Best Practice  

https://cms.geoplatform.gov/geoconops/best-practices.  The DHS GMO defines a Best Practice 

as “…a geospatial method, technique, capability or resource that provides superior support to 

the mission; and is used by the geospatial community as a benchmark for success.” The 

Clearinghouse has continued to build upon the success of its information sharing efforts using 

XchangeCore and connected applications, including (but not limited to) Arc GIS Online, Web 

EOC, Google Earth, Clearinghouse SpotOnResponse app, USGS Clearinghouse Field Notes 

app, Arc Collector app, and NASA XchangeCore output facilitated two-way information 

sharing across platforms (mobile devices, desktop and laptop computers).  

 

A number of CI operators from power and water sectors, including, Cal ISO, CA State Water 

Resource Control Board, and the Western Municipal Water District, respectively, used and 

modified a spreadsheet provided by Jim Wollbrinck, San Jose Water Company, developed for 

uploading water system facility information to the Clearinghouse and SABER (Single 

Automated Business Exchange for Reporting) XchangeCores.  The spreadsheet was distributed 

to water sector partners who then modified it to accommodate data from different water 

entities.  Initially, the spreadsheet was set up to report location of facility leaks and breaks 

(pipes).  The state water board participants modified the spreadsheet and also added facility 

status information for wells, reservoirs, and treatment plants.  All of the data were able to be 

https://cms.geoplatform.gov/geoconops/best-practices
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observed in other applications, including Web EOC, Google Earth, Arc GIS Online, 

Clearinghouse SpotOnResponse connected to the Clearinghouse XchangeCore. The Water sector 

representatives further reported “…one of the great features of the SOR [SpotOnResponse] is the 

ability to upload information in real-time from the field (photographs, observations, etc.) that can 

help verify or correct understandings.  This is enhanced through the SOR being resident in smart 

phones (the app can be downloaded) and using the smart phone features (GPS, camera, email, 

text, etc.).  Further, “Another potential strength of the SOR with the CA EQ Clearinghouse is the 

ability to have many “eyes and ears” in the field reporting in on their observations, using their 

smart phone (which are now very much ubiquitous).  As such, the potential of enlisting your 

basic “Joe on the spot regular citizen” to use the smart phone and upload information on the fly, 

creates an even larger force of information gatherers (of course health and safety considerations 

come first).  Eventually, as we have often seen, information quality factor may need to be 

considered along with a method to determine the veracity and relevance of uploaded 

information.” 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Objective 4, Figure 27: Vigilant Guard-17: Real-time, two-way data sharing from multiple response 

organizations, using applications connected through the Clearinghouse XchangeCore and XchangeCore AGOL 

connector, paid for by Cal OES. This example highlights water infrastructure status information in the context of 

other earthquake impacts. 
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Objective 4, Figure 28: Multiple NASA teams coordinated with the CA NG, through the Cal OES Air 

Coordination Group and Clearinghouse.  The NASA E-DECIDER product provides decision support for 

earthquake disaster management and response using remote sensing data and NASA modeling software 

 

Objective 4 Areas for Improvement 

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

Objective 4, Area for Improvement 1:  

Integration and training with other tools. The Cal OES participation in VG-17 was very limited 

so there was no opportunity to coordinate information sharing process and workflows.   

Objective 4, Area for Improvement 2:  Promote development of Common Operational 

Data.  Improvements are needed in the exposure of data for use in ALL applications rather than 

restriction of the data to a single application.  An example to be followed for all organizations is 

NASA E-DECIDER program which maintains a portal for model results but also exposes the 

underlying model results in formats that can be used in other applications.  The USGS HDDS 

program has extraordinary data resources and an excellent portal for examining those resources.  

Organizations would benefit from access to the HDDS data in formats that can be used for local 

analysis in local applications, following the NASA example.  NASA has found that providing 

data in both a portal and through XchangeCore using the OGC Map Context standard exchange 

format has expanded the use of the model results significantly, to the benefit of end-users and 

the E-DECIDER program as well. 
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Objective 4, Area for Improvement 3:  Continued development of Dept. of Conservation 

information sharing capabilities  

The CGS Seismic Hazards Zone, and other data resources (landslide inventories, tsunami 

inundation maps, debris flow mapping, etc.), will be key resources for post-earthquake response 

and recovery efforts.  At present, CGS Hazard Zone data are only available from the PUBLIC-

FACING CGS website in PDF file formats or individual quadrangle-based GIS downloads.  

The PDF file format prevents data analysts from accessing data to facilitate creation of custom 

decision support products needed by EOC managers and response personnel.  The data should 

be made available as both web map and web feature services.  These data should be pre-staged, 

and accessible to field response team and others. 

 

Objective 4, Area for Improvement 4:  Data management for Critical Information related 

to Emergency Response needs. 

It is unlikely in a disaster that statewide internet based services and webmaps will be working 

well.   Consideration of developing local portable copies of the data that can be modified as 

necessary, should be considered.  The U.S. Forest Service has done this successfully for a 

number of years.    State, regional, and local agencies’ GIS datasets of critical information, don’t 

always have fields that are applicable for managing the status of infrastructure post-earthquake, 

and providing important metadata about who, where, and when, changes are made to a regional 

dataset.  Fields of information that describe how severe the damage is, and an estimate of when 

the asset may be fixed, should be included.   This type of additional critical infrastructure 

information, needs to be actively developed and managed by appropriate State and local 

agencies.   Creating these fields is much easier than actually training staff how to use them 

during an event like a major earthquake.  One should ask, how many state agency datasets of 

critical infrastructure and services have fields related to managing status of the feature?  How 

many agencies have workflows for these datasets from their field inspections to the EOC, during 

an earthquake, to be putting out an authoritative dataset of that asset’s status. from where is the 

funding going to come from to enable agencies to develop these regional workflows that are 

essential to being able to provide decision makers critical data for their life/safety prioritization 

process?   

 

Objective 4, Area for Improvement 5:  USGS Earthquake Data Products 

Earthquake information provided from USGS is a critical resource for local responders and 

others. During the exercise, the CA NG Intelligence lead inquired of the Clearinghouse about the 

possibility of acquiring the USGS ShakeMap in a KML that is decomposed into a smaller 

number of useful components, rather than in the form of a single, large dataset, that is currently 

published. Currently, end users must manually decompose the KML, as the USGS does not 

expose the underlying layers.  The USGS Intensity overlay is an example of a key sub-set data 

layer included in the ShakeMap.  The Intensity Overly is a small file, approximately 800 bytes 

that is small, portable, and mobile.  However, this data layer is buried and difficult to discover on 

the USGS website.  The USGS has worked with the Clearinghouse in past exercises to extract 

the underlying data, however, in a real event, there will not be time to be able to reach out the 

USGS to solve this issue.  Ideally, this type of information would be available directly from a 
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USGS server, and the KML should be separately published.  This is what someone needs in the 

field on their phone or other mobile device.  With the addition of a separate link to the legend, 

the field personnel would have everything they need to proceed to investigate. 

 

Objective 4, Area for Improvement 6: Continue development of workflows, processes, and 

suggested Best Practices for information sharing with Critical Infrastructure and utilities  
The CA NG request GIS shape files from CI operators so the CA NG know where the 

infrastructure is, and can coordinate damage assessment by considering all utilities in the area.  

Rail Hazard Safety sites and electronic files from Rail Operators are an example of CI data used 

by CA NG in VG-17.  The CA NG further suggest training modules with CI operators.  The goal 

would be to determine in advance how the CA NG can improve their response and recovery 

efforts during a catastrophic event and better coordinate with and amongst all CI operators.  

Currently the CA NG prepares Priority Information Requests (PIRs) with Essential Elements of 

Information; the CA NG would like to be able to obtain input from CI operators as the CA NG 

prepare these documents based on the CI operators’ infrastructure/assets.  

 

The CA NG will brief the Director of CalOES on the Vigilant Guard exercise and will request 

that workshops be set up with the CA Earthquake Clearinghouse and the CI operators to discuss 

action items developed during and after the exercise.  The CI operators suggest a phased training 

program can be developed.  For example, a training exercise could be developed around the 

basic training on Utility Operations & Maintenance Program and sphere of influence.  Another 

potential opportunity would be to leverage the Utility Emergency Contingency Planning and 

Emergency Response Plans (the CA NG can be invited to participate as per CA PUC Section 

956.5, Annual 1st Responder Meetings/Trainings). In addition, the CI operators suggest CA NG 

and Clearinghouse participate in one day field exercises with the CI operators.  Continued 

collaboration with CI operators will facilitate further development of PIRs and EEI. 

Finally, during the Clearinghouse VG-17 exercise debriefing call, the CPUC suggested it will 

meet with the Energy Committee of CUEA on December of 2016 to “discuss future coordination 

efforts with the State and Federal Agencies identified during, and after, the Vigilant Guard 

Exercise. In addition, future opportunities for innovation will also be discussed to improve 

response and recovery efforts after a catastrophic event to ultimately improve our service to the 

Citizens of California.” 

 

Objective 4 Analysis:  
Dr. Hudnut provided the Clearinghouse with a summary of topics of discussion during the 

briefing he provided to the CA NG leadership at Los Alamitos.  Dr. Hudnut advised that for the 

Clearinghouse to share imagery with CA NG while at one of their facilities, e.g. Los Alamitos, in 

a real event use of a USB memory stick would not be permissible.  There is a military restriction 

against using an outside memory device on a military network, so the Clearinghouse would need 

to burn data onto a single use dvd.  This would mean the Clearinghouse would have to have a 

dvd burner and lots of discs, which would not be practical.  Following the exercise, Maj 

Stromberg contacted the Clearinghouse reporting the Administrator of the DAART tool would 



After-Action Report/Improvement Plan (AAR/IP) Vigilant Guard-17 

 

 

 46 CGS-California Earthquake Clearinghouse 

  

like to meet with the Clearinghouse to expand CA NG implementation of XchangeCore to be 

interoperable with the National Guard Bureau Domestic Operations (DOMOPS) Awareness and 

Assessment Response Tool (DAART).  This expanded interoperability through XchangeCore 

will support Clearinghouse efforts to share the imagery directly and securely.   

 

In addition, there generally is a lack of discussion of the many digital models, tools, data 

collection workflows, and datasets, used by Clearinghouse organizations; let alone a discussion 

of data interoperability.  An Action Item suggested during the Clearinghouse exercise debriefing 

is to conduct a 1-day workshop focused on explaining to decision makers, (EOC coordinators, 

FD/PD chiefs and other regional heads) what many resources/data (HDDS, ShakeMaps, CGS 

Hazard Zone Maps, and just thoughtful data usage), are available, that can be useful in a major 

event for their decision making process.  Explaining to them that they really need to work with 

their technical staff to have them become familiar with these resources, practice and build their 

usage into their workflows, and ultimately, into the decision making products that decision 

makers need (something that aggregates, summarizes, and reorganizes, the detailed information 

into actionable intelligence).  Suggested workshop presenters include those who are able to 

explain these concepts to higher level group, what and how the data could/should be developed 

for preparation, response, mitigation, recovery, and resiliency, and how available information 

can be used for their decision making needs during a major event.   

 

The period following an exercise is an opportune time to give decision makers some of the 

already published, publicly available, geological hazard and related data and imagery.  The 

objective is for them to work with their technical staff to develop workflows in their 

organizations that will be able to use this information in an efficient way in time of a major 

incident.  To have this set up ahead of time and their staff more familiar with these geologic/risk 

datasets, and the expected workflow, during an incident.  A little harder, but possible, will be to 

explain to them the need for them to have this data available for the more day to day activities, 

like design and permitting.  The benefit of this action item is that data available from 

Clearinghouse partners will be more readily incorporated into response and recovery by decision 

makers. 

 

Objective 5 summary 

Cross-sector coordination – increase understanding of how scientific and engineering 

earthquake intelligence contributes to response activities related to interdependencies of 

CI, and improved regional resilience, through increased situational awareness 

Objective 5 Successes 

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

Objective 5, Success 1: Participation from Critical Infrastructure Sector; Regulatory, 

Public and Private Sectors 
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Through collaborative support from Maria Solis, California Public Utilities Commission 

(CPUC), and Rodney Wheeler, California ISO, the Clearinghouse was able to engage with 

southern California region CI operators representing natural gas, electric, petroleum, and rail 

operations.  In addition, through support from Jim Wollbrinck, San Jose Water Company, the 

Clearinghouse was able to expand participation of water sector partners partnering through the 

CalWARN network of drinking and wastewater operators.  The introduction of these private 

sector organizations into the Clearinghouse Technology Interoperability Project was enabled by 

the use of the SABER private sector status reporting capability.  SABER is an in-place means to 

collect this CI status information through an existing organization.  Because SABER is based on 

XchangeCore, these and other CI status data were provided by agreement to the Clearinghouse 

XchangeCore, thus making the information accessible to all other Clearinghouse partners, using 

a variety of geospatial and non-geospatial applications.  The agreement between SABER and 

the Clearinghouse to expand their information exchange is in place.  As an example, SABER 

was able to add exercise participation from Walmart, Walgreens, Target, and Costco to the 

Clearinghouse efforts. 

 

Objective 5 Areas for Improvement 

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

 

Objective 5, Area for Improvement 1: Continued Outreach  
Utility sector representatives report “Continued outreach and work needs to ensue in an effort to 

indoctrinate the Water Sector into the use of the Clearinghouse technology and help them realize 

the many advantages presented, including the ability to observe on one map the actual conditions 

on the ground with information loaded by many and different partners and stakeholders; realize 

interdependencies and obstacles (the interplay) that one may not have otherwise known; and 

exercise the flexibility accorded with this information for decision-making both strategically and 

tactically.  I myself still need to dig deeper into the tools to gain a better understanding and use.” 

 

Utility sector partners also request continued efforts to improve data orchestration, noting 

“However, as more partners and corresponding data is uploaded, the amount of information can 

grow exponentially.  There may need to be an understood system to put some sense of order and 

organization into the incoming information.  From the SOR map, readers of the information will 

likely need to be able to quickly identify the older information versus that which was recently 

updated, distinguish between different infrastructures and facilities, and be able to understand the 

potential interactions and interdependencies among the information presented (e.g., shown on 

SOR, an area gaseous release will affect the decision, timing, and ability for responders to 

respond).”  In the subsequent months since the exercise, SOR has added the ability to allow users 

to create polygon overlays representing such areal hazards. 

 

Objective 5 Analysis:  

The need to engage with CI operators was a key Clearinghouse finding of the 2014 M6 S. Napa 
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earthquake (Federal Disaster DR-4193). As a result of the 2014 S. Napa earthquake, afterslip 

had a major impact on CI, causing numerous water line breaks in the days following the 

earthquake.  Initially, water utility operators were not aware of the afterslip phenomenon, nor 

were Clearinghouse partners able to readily access outage location information from water 

utility operators.  The Clearinghouse should continue to pursue improved coordination and 

access to outage information readily available on utility public-facing web sites.  Currently, 

utilities display outage information (point and polygon) information on their websites, but do 

not provide direct access to the data feed.  Access to the data feed will allow the Clearinghouse 

and other response organizations to incorporate a live feed with the most up to date information 

into their own applications.  Among other benefits, this will eliminate the need for information 

analysts to repeatedly manually refresh data from multiple sites and utilities, improve their 

ability to incorporate information into other data sets to allow for creation of custom decision 

support products, and reduce the possibility that outdated information will be included in event 

briefings.   Further, it will allow Clearinghouse partners in the field to assess regional geologic 

impacts of the earthquake with improved timeliness and accuracy, thus allowing Clearinghouse 

subject matter experts to provide better situational awareness back to utilities.   

 

Continued effort should be invested in educating Clearinghouse volunteers about how to 

compose intelligence reports to ensure accurate, precise, and actionable data is communicated to 

the SOC. The growing popularity and use of field data collection tools on mobile platforms 

(phones, tablets) equipped with location services has greatly improved the reporting of incident 

location.  However, too often it is not clear what the magnitude of the reported effects is, nor is 

an estimate of severity provided.   An Action Item suggested during the Clearinghouse exercise 

debriefing call is to conduct training and outreach with the Clearinghouse and partners focusing 

on exactly what kind of information to provide, so that no matter which tool a volunteer uses, the 

right information will be provided to decision-makers. 

 

Another Action Item suggested during the Clearinghouse exercise debriefing call is for the 

Clearinghouse partners to consider developing sample products that provide illustrations of 

analysis of incident data.  The benefit of creating a catalog of suggested products is that it will 

help ensure scientific, engineering, and other technical data, generated by Clearinghouse 

partners, are being used appropriately. In addition, it could assist information analysts to create 

custom decision support products more efficiently during a disaster when briefings are 

frequently held with little advanced notice. 

 

As has happened in past exercises, not everyone reads user guides and is prepared to use tools 

and capabilities available.  An Action Item suggested during the Clearinghouse exercise 

debriefing call is to use Clearinghouse Mailchimp email account to conduct monthly no-notice 

drills.  The Clearinghouse could easily send out an email “blast” on the morning of the first 

Tuesday of month, with tips on using Clearinghouse SOR.  On the afternoon of the same day the 

email is sent, on the weekly 2:30 call Clearinghouse participants can call in with any questions.  

A monthly mini-drill will ensure Clearinghouse partners are trained up on tools and updated on 

latest capabilities.  The mini-drills will also provide more opportunities for the Clearinghouse to 
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test tools and get feedback to make sure everything is always working. As mentioned earlier, the 

SOR team have implemented a number of improvements since 2015.  The SpotOnResponse tool 

includes a new Clearinghouse Test Drive site, where Clearinghouse partners are able to access 

archived incident data from past exercises and real activations that can be used for training 

purposes.  Participants are able to view layer data, photos, pdf documents, videos and any other 

media associated with an incident.  Further, the new SOR Clearinghouse Test Drive function is 

maintained separately from the live Clearinghouse SOR project, so the Clearinghouse virtual 

response capabilities are always ready for use in an emergency.    

 

Objective 6 summary 

Exercise regional mutual aid support plans through the use of a phased Emergency 

Management Assistance Compact (EMAC)  

Objective 6 Successes 

Objective 6, Success 1: Participation in Preparatory Build-up Exercise 
As a part of the Cascadia Rising preparatory build up to VG-17, the Clearinghouse investigated 

the ability to access skilled professional personnel, and equipment resources, through the 

Emergency Management Assistance Compact (EMAC) - Mission Ready Packages (MRP) 

mutual aid network, which is currently being developed by the National Emergency 

Management Association.    

Objective 6 Areas for Improvement 

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

Objective 6, Area for Improvement 1:  

Currently, the EMAC MRPs to support state geological survey earthquake response are in draft 

form and not available.  The Clearinghouse should continue to work with NEMA to further 

develop the MRPs to ensure the finalized MRPs accurately reflect the needs and requirements 

of geological survey EOC, field, and clearinghouse, operations. 

 

Objective 6 Analysis: 

The Clearinghouse is a state-mandated responsibility, delegated to the CA Geological Survey, 

however there is no sustained funding to CGS to support Clearinghouse operations. The EMAC 

program is well-developed and includes MRPs for many professions and Emergency Functions, 

providing support to supplement state agency response capabilities. In 2016, the NEMA 

conducted extensive outreach through a series of workshops with representatives of state 

geological surveys to understand survey operations.  Based on the input from the workshops, 

NEMA refined the draft MRPs to reflect geological survey needs for EOC operations personnel, 

and GIS support.  In addition, the turnaround time for state agencies contributing mutual aid 

through the EMAC process to be reimbursed has been expedited, so that funds are obligated 
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within approximately two weeks. Given the variety of earthquake scenarios expected in CA, 

with regard to magnitude, geographic extent, and geologic complexity, the EMAC MRP process 

is a potentially valuable resource for meeting Clearinghouse staffing needs, and understanding 

the benefits, and the process for accessing this resource should continue.  

 

Objective 7 summary 

Exercise regional knowledge management tools and data sharing software that includes 

military and civilian partners delivering comprehensive Common Operational Data for all 

participants  

Objective 7 Successes 

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

Objective 7, Success 1: Natural Gas, Electric, Water, Petroleum, and Rail Operators 

sharing Common Operational Data through Clearinghouse XchangeCore 
The Clearinghouse activation included cross-sector participation representing four State of 

California Emergency Functions (EFs).  Using Clearinghouse XchangeCore, and connected 

applications, including SpotOnResponse, cross-sector information sharing provided real-time 

situational awareness between representatives of Transportation (EF 1), Public Health (EF 8), 

Hazardous Materials (EF 10), Utilities (EF 12) and the CA NG.  In addition, FEMA R IX and 

out of state partners in Nevada and Arkansas were also able to monitor Clearinghouse activities.  

The ability for other states, and FEMA regions, to monitor and contribute observations to 

Clearinghouse activations allows for more timely response to requests for mutual aid.  In a major 

S. CA earthquake event, mass migrations will occur as residents in the impacted areas seek aid 

and shelter outside the earthquake-impacted region; locally, Inyo, Mono and Imperial, counties 

are likely to see an influx of people seeking aid and shelter. By monitoring Clearinghouse 

observations, surrounding states and FEMA regions are provided better situational awareness, 

and can anticipate needs more effectively.   
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Objective 7, Figure 29: 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 (gray boxes), 

although many other applications can also connect to XchangeCore. Numerous organizations participated and many 

requested, and were provided, credentials to access and use the Clearinghouse XchangeCore (blue boxes).  

 

The XchangeCore open-source community of users instituted a number of improvements 

throughout 2016, including the ability to select features using line and polygon buffers in the 

AGOL connector, paid for by Cal OES.  The XchangeCore team also developed a new 

GeoJSON XchangeCore connector.  The GeoJSON format output allows users to be able to save 

data downloaded from the internet as a file, then add the data to a map as a Feature Service that 

supports custom symbolization of imported data and perform data analysis.  The GeoJSON is an 

Open Geospatial Consortium standard. It also is read by Arc GIS Online, a widely used GIS. In 

ArcGIS Online, the new GeoJSON allows the data to be added as a feature layer; which 

subsequently allows the newly accessible data to be analyzed, edited, and accomplish all other 

important analytical functionality necessary to process disaster data into actionable intelligence. 

It is important to note however other limitations still remain with ArcGIS Online.  Currently Arc 

GIS Online only allows data to be manually added to a map. It does not allow data exposed by an 

application on the internet to be added and dynamically updated inside of ArcGIS Online. Thus 

updating the data is a manually intensive process. Nonetheless, the analytical capabilities that are 

added to the data by getting it into Arc GIS Online, even periodically, make the new GeoJSON 

XchangeCore connector extremely valuable.  Figures 30-38 illustrate just a few examples of 
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geospatial and non-geospatial data shared through a variety of Clearinghouse XchangeCore 

connected applications, from a diverse set of participating Clearinghouse partners.  

Clearinghouse stakeholders have the ability to customize display and perform detailed analysis 

on their tool or technology of choice, but all have the same situational awareness.   

 

 

 

 

 

 

 

 

 

 

Objective 7, Figure 30: Output from new GeoJSON XchangeCore connector, saved as a file, then added to AGOL 

map as a Feature Service.  In ArcGIS Online allows data from the Clearinghouse SpotOnResponse as well as other 

field data collection tools to be added as a feature layer. Custom icons can be assigned to each incident, and the data 

associated with each SpotOnResponse incident has analytical functionality necessary to process disaster data into 

actionable intelligence. 
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Objective 7, Figure 31:  Summary of Clearinghouse reported incidents and updates, submitted by Clearinghouse 

partners, available as an XchangeCore GeoRSS feed 
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Objective 7, Figure 32: The Clearinghouse provides partners free access to the SpotOnResponse field data 

collection tool.  The data can be filtered on key words to display localized areas, specific topics, times, etc. This 

screenshot shows scientific data and data from critical infrastructure  
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Objective 7, Figure 33:  Clearinghouse partners use a variety of tools and technologies to support operations and 

response capabilities.   Both spatial and non-geospatial data may be shared with text-based information management 

systems, such as Web EOC.    

 

 

 

 

  

 

 

 

 

 

Objective 7, Figure 34: Clearinghouse partners use a variety of tools and technologies to support operations and 

response capabilities.   Both spatial and non-geospatial data may be shared with text-based information management 

systems, such as Web EOC.    
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Objective 7, Figure 35:  Clearinghouse partners use a variety of tools and technologies to support operations and 

response capabilities.   Both spatial and non-geospatial data may be shared with visualization tools such as Google 

Earth, used by the CA National Guard.  This example shows the data, including chemical plume models, coming 

from the Clearinghouse XchangeCore GeoRSS feed.    

 

 

 

 

 

 

 

 

 

 

 

Objective 7, Figure 36:  Clearinghouse partners use a variety of tools and technologies to support operations and 

response capabilities.   Both spatial and non-geospatial data may be shared with visualization tools such as Google 

Earth, used by the CA National Guard.  This example shows the same data displayed in Google Earth in above 

Figure 35, including chemical plume models, shared through the Clearinghouse XchangeCore connected application 

SpotOnResponse. 
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Objective 7, Figure 37: Clearinghouse partners use a variety of tools and technologies to support operations and 

response capabilities.   Both spatial and non-geospatial data may be shared with applications such as the Single 

Automated Business Exchange for Reporting.   This example shows data, including USGS ShakeMap shaking 

intensity and CGS Liquefaction Hazards Zone data, coming from the Clearinghouse XchangeCore.   FEMA is 

currently a SABER member using XchangeCore-provided data for regional and the National Business Emergency 

Operations Center (source of business information-sharing during emergencies). 
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Objective 7, Figure 38: The Clearinghouse provides partners free access to the SpotOnResponse field data 

collection tool.    This example shows data provided by the California Public Utilities Commission, shared through 

the Clearinghouse XchangeCore connected application SpotOnResponse. 

Objective 7, Success 2: SpotOnResponse   
The Clearinghouse SpotOnResponse tool acquired new capabilities since the Capstone 2015 

National Level/National Guard/State Level exercise.  Over the last 2 years the SpotOnResponse 

team has been expanding the application from a browser based tool into a fully developed mobile 

application available for both Android and Apple devices. The new mobile application versions 

of SOR include a new SpotReport feature, providing improved ease of use for field data 

collection by creating an Item of Interest (IOI pin on the map) for the user at their current 

location, and also upload media in different formats, including multiple photos, each with a 

different caption, and all in one step.   In addition, the Clearinghouse FEMA Grant Funding 

obtained through CalOES, allowed for development of a number of new features. The new 

“Knowledge Map,” is a heat map showing where incidents have been reported but for which no 

field updates have yet been provided, helping Clearinghouse participants to more efficiently self-

deploy where most needed. The Knowledge Map feature includes the ability to customize 

visualization, such as radius of interest around each incident, opacity, and relative weighting 

depending on whether the incident represents an unconfirmed report, someone has simply 

verified an incident exists, or actually stopped and provided a first-hand observation with photos, 

documents or other media to document details.  In addition, there is Current Activity map that 
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highlights areas based on the number of reports provided, brighter indicating increasing number 

of reports.  In addition, the SOR tool now includes the ability to draw lines and polygons to 

represent incident characteristics. The line and polygon capability is not, nor is it intended to be, 

a full GIS tool, however the ability to draw lines and polygons allows Clearinghouse partners to 

represent incident boundaries e.g liquefaction-induced lateral spread area boundary or surface 

fault rupture length.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Objective 7, Figure 39: Newly developed SpotOnResponse Knowledge Map function.  This feature assesses all of 

the data in the end-users map view and instead of displaying icons showing locations of reported incidents, shows 

bright and dark areas where someone has provided an update associated with one of the incident icons on the map.  

This on-the-fly analytical capability will help Clearinghouse partners to self-deploy to areas where information is 

still needed i.e. dark areas indicate where information is lacking 
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Objective 7, Figure 40: The newly developed SpotOnResponse Current Activity Map, Cajon Pass region. This new 

feature uses tracking information from Clearinghouse partners to show concentrations of recent information 

collection activities.  This information can help Clearinghouse partners assess area of interest.   

 

 

 

 

 

 

 

 

 

 

Objective 7, Figure 41: Both the newly developed SpotOnResponse Current Activity Map and Knowledge map can 

be customized by the end-user to provide customized decision support capability and increased situational 

awareness.   
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Objective 7, Success 3: Use of APAN – All Partners Access Network  
The CA NG made the Department of Defense provided civilian access to their APAN program.  

The APAN tracks all the Mission Request Tasking (MRTs).  The software is manufactured by 

Adobe and is called Adobe Connect.   

 

Objective 7, Success 4: Use of Domestic Operations Awareness and Assessment Response 

Tool (DAART) 
The CA NG issued individual DAART account credentials to Clearinghouse personnel for 

participation in the Vigilant Guard 2017 Exercise. The DAART Full Motion Video (FMV) 

server is used by the CA NG for exercise and real-world Incident Awareness and Assessment 

(IAA) operations in support of local, state, or federal civil support requests. This site will host 

FMV, assessed imagery, analytical products, mission chats, etc. to achieve situational awareness, 

conduct interagency coordination, and information sharing. Operators were given DAART pass 

codes before the exercise to access all IAA information during the exercise.  DAART 

information is viewed through an electronic connection to APAN in the JOC at the National 

Guards Headquarters in Sacramento.   

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Objective 7, Figure 42: Screenshot of the SAART FMV viewed live during the exercise at the physical 

Clearinghouse location at Los Alamitos JFTC 
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Objective 7, Figure 43:  Screenshot of the SAART FMV viewed live during the exercise at the physical 

Clearinghouse location at Los Alamitos JFTC 
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Objective 7, Figure 44: Screenshot of the SAART FMV viewed live during the exercise at the physical 

Clearinghouse location at Los Alamitos JFTC 

Objective 7 Areas for Improvement 

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

Objective 7, Area for Improvement 1: Enhance Technology Interoperability 

During the Clearinghouse exercise debriefing call, CI operator participants recommend having a 

connection built from the utilities electronic management system to the Clearinghouse and 

SABER XchangeCores.  The CI participants acknowledged XchangeCore will transform their 

utility data into National Information Exchange Model (NIEM) compliant National Standard 

Data Formats and notifies connected applications based on agency specific permissions.  

Connected applications can include CalWARN, iINFO, CalEOC, WebEOC, ArcGIS Online, 

Mobile Apps, Google Earth, etc.  They note the benefits of building an electronic connection 

between utilities and XchangeCore are the following: 

● Utilities only have to provide their damage data once by a connection of their specific 

tool or technology to XchangeCore, resulting in multiple applications having the ability 

to both consume and share the utility status information.   

● The Utilities will be able to view and perform analysis all other utilities data on their 
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respective electronic platform(s) of choice.   

● On their respective electronic platform(s) of choice, utilities will have improved 

situational awareness during an incident to speed response and recovery efforts.  

 

Objective 7, Area for Improvement 4: DAART  

 Currently, the DAART tool only allows for individual account access. It would be less 

cumbersome for the DAART to allow for access for multiple users from a single 

organization. This capability would reduce the number of credentials Clearinghouse 

participants need to maintain.  In addition, it would reduce duplication of effort as all 

requests for a single organization would be coordinated. 

 Currently DAART is unable to read in Open Geospatial Consortium (OGC) standard 

compliant live webmap services.  It was also noted that large KML files could not be 

read into the system.  Whether this is related to the size of the file, number of attributes, 

or type of feature is unclear.  As many domestic, Federal, State, and local, agencies are 

developing live web feeds of this type of spatial data, this need is increasing.  Large 

image datasets that are developed as image services produced by NASA, USGS, and 

others, to describe the earthquake and resultant damage and deformation; as well as real-

time spatial and non-spatial field data, need to be successfully integrated into DAART. 

 Recommend CA NG DAART development team proceed with plans to enhance user 

interface capabilities.  Currently, the DAART interface is not easy to navigate or 

comprehend for non-military personnel.  A key improvement will be to facilitate more 

timely, if not direct, communication (through voice or text) between Clearinghouse 

personnel viewing FMV on DAART, and the flight crew piloting the source of the FMV 

being viewed.  In addition, the developing the ability to view different interfaces (e.g. 

one showing location of the plane, what plane is viewing, direction of the view on 

display, etc.) would be useful.  

 Develop DAART integration with XchangeCore to be able to provide DAART 

information to the multiple XchangeCore-connected applications. The  DAART should 

develop an XchangeCore Connector using the open source code available from the 

XchangeCore Community.  This will reduce the requirement of end-users to learn how 

to operate DAART.  It will reduce the burden on the National Guard to train and 

maintain an expanding set of occasional users.  Finally, it would provide the excellent 

DAART data for use in diverse applications with greater familiarity to end-users and 

their management decision-makers. 

 

Objective 7, Area for Improvement 5:  CGS information sharing and data collection with 

Arc Collector 

The CGS tested the capabilities of the Arc Collector tool for field data collection efforts of CGS 

personnel. The test demonstrated proof of concept for the tool to be used for sharing data 

collected by CGS personnel, through the Clearinghouse XchangeCore, to other participating 

Clearinghouse partners. The CGS test with Arc Collector only included one or two test features. 
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The CGS should continue to develop a full set of Arc Collector features to document surface 

fault rupture, earthquake-induced landslides, liquefaction and related ground failure, and 

tsunami inundation observations. It would also be useful if the process of uploading new field-

collected features also generated KML files at the same time, which would assist the CA NG 

and others in displaying filed observations as they are collected. 

 

Objective 7, Area for Improvement 6:  SpotOnResponse  
During the exercise a few people contacted Clearinghouse to ask about increasing the size of the 

SOR map in their device browser window. Initially, the Clearinghouse was not able to replicate 

the reported issue. During the exercise debriefing call, it became clear some Clearinghouse 

partners were attempting to log into the SOR tool from the SOR commercial web page, and not 

the browser application website.  The SOR team is updating their site so in the future people will 

be directed to their organizational SOR browser application login website.  

Initially all incidents on the SOR StatusMap displayed the same symbol making it hard to 

distinguish between these types of facilities.  The SOR team investigated the issue and 

discovered that mobile devices inadvertently could be altered by the user to eliminate the 

StatusMap icons.  This has since been resolved.  In addition, water sector partners requested to 

develop a distinctive map icon to identify water-related incidents. This has been released in an 

update. 

 

Objective 7, Area for Improvement 7:  ArcGIS Online and web services 
The web mapping software AGOL was used during the exercise to bring together data from 

various sources: KMLs from the CA NG; live weather data feed from National Oceanic and 

Atmospheric Administration (NOAA); CDPH plume data, and a number of state-wide datasets 

from various agencies, in webmap and web feature services format, of CI and geologic hazard 

information.  Adding shape files with over a thousand features at a time is not possible (large 

amounts of features are not uncommon with statewide datasets). It was observed during the 

exercise that when too many large live webservice datasets (landslides, critical care facilities; 

time enabled web services of live weather data) were added to the map, the performance of the 

AGOL software slowed.   It was observed that different browsers (Internet Explorer, Firefox and 

Chrome) had different behaviors with the same map containing many layers.   Adding KML files 

to the mix of layers was noticed to occasionally cause the web map to stop working during the 

exercise.  Significant work needs to be done to understand what the source of performance 

slowdowns are: network; PC hardware; internet bandwidth, type of data source, to use the 

software effectively.  Additional work needs to be done to highlight and train agencies and their 

GIS EOC staff, as to which types of data can be edited or used in analysis, without first 

converting it to another format.  It should be recognized that not all responding agencies and 

custodians of infrastructure have EOC’s with access to ESRI AGOL software and sources of 

useful data; belong to a predetermined Public Safety AGOL group to provide secure data 

sharing; and have not had the necessary training, to develop from these data layers on the fly 

analyses and summations of the status of CI; loss of life; or where and how to add data to a web 

map for EOC decision maker’s need during an incident. 
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Objective 7 Analysis: 
One of the key challenges that must be recognized is that participating entities in incident 

response go beyond government (local agencies and special districts), which makes even more 

complex the goal of achieving technology interoperability, to ensure critical Clearinghouse 

geological and engineering information about damaging earthquakes and tsunamis reaches 

Clearinghouse partners.  The major applications providing and consuming data related to 

emergency planning and response currently in use include those used by utilities, hospitals, 

commercial organizations, other Critical Infrastructure, and research organizations, not to 

mention those of major businesses. 

The Clearinghouse has, and continues to, demonstrate information sharing success with 

XchangeCore/SABER, and the ability to interface with a majority of systems in use.  The 

Clearinghouse information sharing capabilities are scalable and can accommodate all other 

essential private sector and NGO “players” that have roles and responsibilities in response.  

Further, the Clearinghouse developed information sharing capabilities can support providing and 

receiving information from Operational Area EOCs per SEMS, and at the same time, 

providing/receiving information from other organizations through many different applications, 

some of them proprietary.  The Clearinghouse efforts with XchangeCore are compatible with 

FEMA, which is currently a SABER member using XchangeCore-provided data for regional and 

the National Business Emergency Operations Center (source of business information-sharing 

during emergencies). Also important, and should be emphasized, is that information-sharing is 

not just for response, but for preparedness, risk assessment/mitigation decision-making, and 

everyday operational needs for situational awareness.  In other words, the benefits of the 

Clearinghouse information sharing efforts transcends emergency response. 

The overarching problem highlighted in discussions with Clearinghouse partners is the confusion 

and frustration of many of the Operational Area representatives, and some regional utilities 

throughout the state on what software applications they should be using and maintaining to meet 

State, Federal, and Local, requirements, and for what purposes, and how to deal with the 

limitations of these applications.  This problem is getting in the way of making meaningful 

progress on developing multi-application interoperability and the necessary supporting cross-

sector information-sharing procedures and dialogue on essential common operational 

information that entities need to share for different all hazards missions and related operational 

activities associated with continuity, security, and resilience.  The XchangeCore-based system 

the Clearinghouse is evolving helps deal with this problem, and does not compound it by 

introducing yet another end-user application – there is no end-user interface with which one 

views XchangeCore, all viewing of data provided through XchangeCore occurs in and on 

existing, third-party operational applications. 

The Clearinghouse should continue outreach and education efforts with our partners to regarding 

the “mechanics” of the XchangeCore Web Service Data Orchestration, how it works, and how 

organizations and individuals can use it to access, integrate, and provide information, in a variety 

of forms to different entities – using whatever end-user software application they choose – and 

do this in language as simple and non-technical as possible.  The Clearinghouse is in the process 
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of developing an Information-Sharing System Guide and CONOPS/ templates, that should be 

aimed a multi-stakeholder, nontechnical audience.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Objective 7, Figure 45: Clearinghouse XchangeCore facilitate information sharing with across a variety of tools 

and technologies, and from diverse Clearinghouse partners during the Vigilant Guard – 17 exercise  
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APPENDIX A:  EXERCISE PARTICIPANTS (CLEARINGHOUSE) 

Participating Organizations 

Federal 

Federal Emergency Management Agency, Region 9 

Federal Emergency Management Agency, Region 10 

United States Geological Survey 

Federal Bureau of Investigation 

National Aeronautics and Space Administration  

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 

San Jose Water Company 

California Public Utilities Commission 

California Water/Wastewater Agency Response Network (CalWARN) 

California Office of Emergency Services 

California State Parks - Law Enforcement Division 

California State Water Resources Control Board 

City of Walnut Creek 

City of Las Vegas Emergency Management Agency 

Washington State Office of Emergency Services 

Oregon Dept. of Geology and Mineral Industries 

Arizona State University 

Nevada Dept. of Public Safety 

Arkansas Geological Survey 

Humboldt County Dept. of Health and Human Services 

Humboldt County Sherriff’s Office of Emergency Services 

Idaho Bureau of Homeland Security 

Geological Survey of Alabama 

Non-Governmental Organization 

Structural Engineers Association of Southern California 

Earthquake Engineering Research Institute 

National Association of Public Safety GIS Professionals – N. CA Chapter 

California Independent System Operators 
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Geotechnical Extreme Events Response 

Cascadia Region Earthquake Workgroup 

Association of Engineering Geologists, Inland Empire Chapter 

Central United States Earthquake Consortium 

Western States Seismic Policy Council 

Bay Area Center for Disaster Resilience 

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) 

Southwest Gas 

Kern River Gas 

Southern California Edison 

BNSF Railway 

Western Municipal Water District 

 


