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Nothing Ever Happens

Fall 2007
Southern California Wildfires

July 2008
Inyo County Mud Flow

January 2009
Medford Island Levee Repair

August 2009
Ship Soft Grounding — Bradford Island

October 12-13, 2009
Columbus Day Storms

Golden Guardian Exercise 2010/2011
F-CO Exercise 2009/2010/2011
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When prepping for Emergency Response, many people think that nothing ever happens.


| need 4 maps in the next
hour and someone needs

to know what County
Hamilton City is in.
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Things get crazy during an emergency. You’re really tempted to go in each of the many directions you’re pulled, answering the highest paid manager that asks you for something. But then you realize there may be a way to work better and faster, more efficiently.



Purpose

* We all work differently, standardizing
is good.

 We have a need.
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We at DWR ran into the problem that all of our GIS folks do things differently. We needed a way to get everyone doing things the same way, then we could be more helpful when extending assistance. 


Development History
and Process

* Take something awesome
* Make it fit us
* Keep fixing

* Repeat
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We at DWR ran into the problem that all of our GIS folks do things differently. We needed a way to get everyone doing things the same way, then we could be more helpful when extending assistance.

How were SOGs developed? Lots of work.
How did we do all this with a volunteer group? Cupcakes and long hours.
What were are references and why? Lots of them…because you can’t do this kind of thing in a vacume.
Did outside agencies provide guidance? Yes. GSTOP folks and CalEMA.



Imagine
Angels

STANDARD OPERATING
PROCEDURES ON INCIDENTS
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Someone had already done a bunch of work on this GIS standardization, we can copy the fire approach! Within our SOG we’ve got map templates, incident geodatabase structures and symbology standardization! 
 We’ve also got help on things that tend to be overlooked, like how do I access that FTP site that I’ve only used once, what about getting points out of a GPS unit that is 8 years old? 


Handy Dandy Toolbox
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We’ve designed a toolbox for the GISS.
It’s got procedures and tips.
One of the things the SOG does is outline responsibilities for GISS, and our training gives some personal experiences from people who have been out in these types of flood emergencies.
We’ve also got lots of lists of things that you need to remember when responding to a flood emergenc, like socks…
Rather than having people be burdened with creating the same maps over and over, we give them templates so they have more time to do analysis – to really show the power of GIS.
One problem many GISS struggle with is not being able to have access to their geospatial libraries, we’ve developed a portable hard drive to give GISS access to pre-staged data so that if they don’t have access to their appropriate networks they aren’t stuck.
Metawha? - We’ve also written sections on helping people document what they’re doing and make the information usable after the incident.
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DWR has adopted the incident command structure mandated by the US Dept. of Homeland Security, known as the National Incident Management System (NIMS). “Originally issued on March 1, 2004, by the Department of Homeland Security (DHS), NIMS provides a consistent nationwide template to enable Federal, State, tribal, and local governments, nongovernmental organizations (NGOs), and the private sector to work together to prevent, protect against, respond to, recover from, and mitigate the effects of incidents, regardless of cause, size, location, or complexity.” (US Dept. of Homeland Security, FEMA December 2008, http://www.fema.gov/pdf/emergency/nims/NIMS_core.pdf)  This structure is designed to be scalable to the size and scope of the incident. DWR places the GIS Specialist within the technical specialists group of the Planning Section, differing slightly from the organization structure used by the National Wildfire Coordinating Group. This organization structure is documented in DWR’s Field Operations Guide, and it gives clear direction to all personnel involved. The GISS will know exactly who to report to upon arrival at the Incident Command Post.
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The weather on the morning of Thursday, June 3, 2004, in the Sacramento-San Joaquin River Delta, California was seasonal and typical with clear skies and a light breeze. It was not at all the type of weather normally associated with flood season in this part of the world. But the combination of an astronomical high tide, a peat levee over one hundred years old, and other factors which can only be suspected and not confirmed, resulted in the waters of the Middle River punching a hole in the Bacon Island Road levee. Since the fertile fields of corn, wheat, alfalfa, and tomatoes on the other side of the levee sit at ten to fifteen feet below sea level (California Department of Water Resources, News Release, December 20, 2004); there was nothing to prevent the water from rushing in, eventually submerging over 12,000 acres (California Department of Water Resources, News Release, December 20, 2004), seven farmhouses, and the livelihood of many farmers and laborers. Emergency responders gathered from San Joaquin County, the U.S Army Corps of Engineers, the Department of Water Resources, and the local Reclamation District to assess the situation and plan the response. Although local residents had enough warning to move themselves out of danger, a larger threat was looming. As fresh water that normally flowed out to the San Francisco Bay was now filling a lake over the two Delta islands known as Jones Tract, salt water was pulled upstream toward the pumps of the State Water Project, threatening to contaminate irrigation water in the Central Valley and the drinking water supply for millions of downstate residents. This prompted the establishment of the incident command, with DWR as the lead.


Incident Response Activity

Incident Command Center California Conservation Corps
Crew Reinforces At-Risk Levee

w
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Within a couple of days trailers were set up to house the incident command center, and the incident command cycle of planning and operations was established. Work crews from the California Conservation Corps and corrections inmates under the supervision of the California Dept. of Forestry & Fire performed reinforcement of remaining levees using sandbags and polyethylene sheeting (visqueen). There was limited cell phone access in the first five (or so) days until the phone company established a supplemental cell tower nearby. Internet access would’ve been nice to have, but it took two weeks to get that established. Several DWR staff who were assigned to the response team brought their regular work laptops and in some cases their desktop computers and printers from their office cubicles to the ICC.
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The ICC had no on-site GIS capability. Paper background maps were plotted out and brought in from headquarters. This is the progression map, showing the extents of the flood waters as this tract became a lake. 



2004 Bacon Island Road Incident
Upper Lower Jones Tract Flood
Operations for 6-14-04

Finish applying visquine from sta 0+-00
to approx 30+00 on Lower Jones Tract,
Middle River North (

m@?ﬁ;‘%
Apply visquine from sta 0+00 to 80+00
on Upper Jones Tract, Middle River
North below RR. 4 CDF crews, until
work on Lower Jones Tract is
completed. Then 6 crews will work in
this area

sandbags

3 CCC
Crews
filling
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Daily incident action plan (IAP) maps were updated daily reflecting actual and planned work. This was done using Microsoft Word and sometimes even handwritten notes.  The maps were often copied from copies of photocopies, and that image quality deterioration showed as the incident response progressed. 


Then (2004)

* No internet connectivity
* Limited cell phone coverage
* Limited computer hardware

'~ «No GIS software available

- #_ e Dataacquired via CD, flashdrive, paper,
g and phone calls

* |C planning staff recruited on-the-fly, no
advance training

* Planning Section staff worked 14+ hour
shifts to produce daily Incident Action
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In 2004, using GIS on the flood fight was a great idea, but we weren’t prepared to implement it. Even basic communication was difficult in the first few days after the levee broke; they had to use satellite phones until the cell tower was brought in. After about five days land lines were connected to the command post. Planning section staff brought in whatever data they thought would be needed on cd’s and flashdrives, and someone was always on the phone getting updates.  Planning staff were being recruited as the incident progressed, and except for the Section Chiefs, very few of the DWR responders had had any training in the Statewide Emergency Management System, which was developed in California during the 1970’s for wildfire response (California Emergency Management Agency, September 2010). The planning section staff has to produce an incident action plan every day. Working with what they had, that meant for some very long work days.


Now (2012)

3 communication trailers staged to provide
instant connectivity

ArcGIS pre-installed on dedicated laptops
GIS data pre-loaded on hard drives

6 Incident Command Teams formed
Periodic readiness exercises

Annual GISS training course established

DWR Field Operations Guide map symbology
updated

GISS Standard Operating Guidelines written

GISS are ready for the next flood
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As a result of lessons learned in the Jones Tract incident of 2004, subsequent high water events in 2006, and a new focus on emergency response in the aftermath of Hurricane Katrina, DWR has ramped up it’s readiness efforts for flood emergency response. Three communication trailers were acquired and are maintained for deployment wherever needed. These trailers provide immediate communication capability (telephone and radio) and internet connectivity. Our Flood Operations Center
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Flood Fight Data Needs

* Hydrography

e California Levee
Database

e Civil boundaries

* Transportation and
Infrastructure

* Elevation (high resolution)
* Environmental (sensitive habitats)

* USGS Topo Maps and NAIP Imagery for
basemaps

* Weather Reports and Tide Tables
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Over the past 2 years our Emergency Response GIS subcommittee has worked to identify and collect GIS data that would be needed by a GISS working at the incident command center. In May of 2011 we participated in a statewide multi-agency emergency response drill known as Golden Guardian. This experience helped us to further refine our list of essential GIS data. For example, we identified a critical need for roads layers with detailed local, private, and unimproved roads included. In lieu of that we found that a good USGS topo background would suffice, but we now know that we need to work on improving the attributes of our roads data to include access restrictions. We also learned that there are data layers the GISS probably wouldn’t use, such as legislative district boundaries, because information requests of that nature would be directed to the Flood Operations Center rather than the Incident Command Center, so we are removing those from our IC data list. Prior to each flood season, which for us in California begins in the late fall, the folks in our Flood Operations branch loads the data onto external hard drives that will be checked out to the GISS.


Emergency Response GIS Subcommittee
meets throughout the year with staff of
DWR'’s Division of Flood Management
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The work of planning for GIS support during flood events is ongoing. The Emergency Response Subcommittee, a workgroup of the DWR GIS Enterprise Committee, meets monthly with various staff of DWR’s Division of Flood Management. The Flood Operations folks express their anticipated GIS needs, and the GIS folks provide practical assistance in meeting those needs. That includes outreach to staff in other Divisions of DWR to fill the GISS positions on the rosters of six incident command teams, and delivering annual training to the GISS in preparation for flood season.
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“I know what GIS can do. |
don’t just want maps;

| want answers.”
DWR Plans/Intel Chief
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Answering Questions:
The GISS has a unique view and perspective of the situation. In addition to standard map products, Plans & Intelligence chiefs will be expecting answers. GISS are expected to share an understanding of current situations, spatial relationships, hydrological and meteorological conditions as well as forecast, historical levee distresses, flood system capacities, and other critical information.
 
Of primary importance is creating understanding of people and things at risk. Who and what are in harm’s way?
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Where is the water going?
A question on the mind of flood responders is, “if that levee distress becomes a levee failure, where will the water go?”
This is a question that is likely beyond the abilities of GISS to answer. Hydraulic analysis of this sort often takes hours if not days to produce results with any confidence.
 
But, GISS will have an idea of where previous flooding occurred, where the 100, 200, 500-year flood delineations are and, where the high ground is.
 
In the future, results of “real-time” hydraulic levee break analysis tools will be integrated into the COP.
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Who are at risk?
To aid in decision making on evacuations, GISS are expected to understand what vulnerable populations are at risk of flooding. These populations include trailer parks, hospitals, adult care homes, prisons, schools, and others. GISS can inform management of who is at risk and the size of the population. GISS may also inform on possible evacuation routes, given existing road closures.
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What is at risk?
What roads, railroads, bridges, pipelines, toxic waste sites, and other critical infrastructure are at risk? Perhaps, what are some possible implications of failure of any of these? How will a road closure affect emergency response operations?
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Mapping
Mapping is a primary function of GISS. We will focus on three standard maps: Incident Action Plan Map, Briefing Map, and Transportation Map.


Incident Action Plan Map
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Incident Action Plan Map

Product Name					STANDARD	Incident Action Plan (IAP) Map
 
Product Description
The IAP Map is the primary map used by Incident Command Team in completion of their mission and is a supplement to the Incident Action Plan.
 
Target Personnel
Incident Command Team
 
Objective
The IAP Map effectively communicates geographic feature relations and incident management objectives on an incident.  The IAP Map is a tool used by operations staff to display field assignment, crew instructions, and division safety concerns at the operational period briefings and breakout meetings.  The IAP Map is a tool for flood fight.
 
Guidelines
Standard DWR Symbology
Color choices Black and white to enable clear duplication
Letter (8 ½” X 11”) 
Generally 1:24,000 or 1:63,360 (1 inch = 1 miles)
Prepared for operational period briefings
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Briefing Map
Product Name							STANDARD
	Incident Briefing Map
 
Product Description
The Incident Briefing Map is large-format map of the incident area, which is used during briefings to discuss work assignments, and other details for the upcoming operational period.
 
Target Personnel
Plans Section Chief, Incident Commander, Operations Section Chief, Safety Officer
 
Objective
The Incident Briefing Map communicates sufficient incident detail to enable operations staff to brief personnel assigned to the upcoming operational period.
 
Guidelines
Standard DWR Symbology
Simple fonts and symbols, large enough to be read from the back of the briefing room
Reduce clutter to enable clear communication
 “E” size (34” x 44”) or larger


Transportation Map
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Transportation Map
Product Name							STANDARD
	Incident Briefing Map
 
Product Description
The Incident Briefing Map is large-format map of the incident area, which is used during briefings to discuss work assignments, and other details for the upcoming operational period.
 
Target Personnel
Plans Section Chief, Incident Commander, Operations Section Chief, Safety Officer
 
Objective
The Incident Briefing Map communicates sufficient incident detail to enable operations staff to brief personnel assigned to the upcoming operational period.
 
Guidelines
Standard DWR Symbology
Simple fonts and symbols, large enough to be read from the back of the briefing room
Reduce clutter to enable clear communication
 “E” size (34” x 44”) or larger
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Future Resources
The core business and data of flood fighting may change little over the years. However, the tools and resources used will be improved in the near future and beyond. Here will touch on some likely improvements that will affect the GISS.


Common Operating Picture

W o oD WARD
Ts LAVD
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Common Operating Picture
This blown-up photograph used in 2004 for Jones Track is a great example of a common operating picture (COP). Unfortunately, the common understanding created from this map, was limited to the people who had access to the meeting room. What about the FOC, local EOCs, State OC, Federal OC? What about the flood-fight specialists out in the field?
 
The goal of a common operating picture is to create a common understanding of the current situation between all stakeholders. The COP will be a web-based, interactive map and non-spatial information product. The COP will integrate base data with real-time incident data and hydro-meteorological forecast data. Users will have the ability edit data, save and share views of the data, and ultimately collaborate. Spatial analysis tools will aid in planning and discovery.
 
The COP will be used across the emergency response organization and across agencies. The GISS will find the COP an invaluable resource for creating and sharing situational awareness. Additionally, the GISS will play a part in managing incident data, housed in one Incident Geodatabase.


Incident Geodatabase
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Incident Geodatabase
The incident geodatabase will create a home for all dynamic spatial information relevant to flood-fighting. The incident geodatabase will feed into the COP and stand-alone desktop maps and tools.
 
This will be a multi-editor database. GISS can and other emergency responders can enter data from the field or office. Data entered centrally from the FOC will be fed into the database. Defined personnel will have the ability to verify and validate data. Incident data will be critical before, during, and after the incident.
 
Though the incident geodatabase may seem simple in definition, we face many structural and technical challenges in the process of designing, building, and using this product.
 
Structural challenges exist because we must work across emergency response divisions, and across agencies to serve stakeholders. Current products in place have improvements in the pipeline.
 
Technical challenges exist in database design, workflow design, and data interoperability. A thorough investigation into the business needs and current business practices of flood emergency responders will aid in this effort.
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Questions?




Huniter,

3N

*The National Hydrography dataset is always
relevant and important. You should support it!
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If you want to talk to someone about the National Hydrography Dataset, I’m your girl! Christina Boggs, cboggs@water.ca.gov
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