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SUBJECT

A briefing on the King County Dam Safety Emergency Planning Gap Analysis Report, transmitted on August 30, 2017, as requested by Motion14846.

SUMMARY

King County Council Motion 14846 called for a collaborative review of the existing Emergency Action Plans associated with the major dams in King County and a prioritized list of actions necessary to update or create plans for evacuation and shelter for those affected by dam failures. Transmitted on August 30, 2017, the King County Dam Safety Emergency Planning Gap Analysis Report notes that both the King County Regional Hazard Mitigation Plan and the Association of State Dam Safety Officials rate the threat of failure as a low risk relative to other hazards, such as earthquake.  However, failure of either of two dams in King County (Mud Mountain and Howard Hanson) could threaten the lives and property of over 20,000 residents. 

According to the King County Dam Safety Emergency Planning Gap Analysis Report, warning and evacuation capabilities vary among municipalities, and inundation maps are not currently built into into the County’s automated warning system. According to the Report, the County’s Evacuation and Shelter Plans have not been tested in an incident, nor have they been validated through exercises with key stakeholders.  The Report also finds that public education materials on dam safety for local residents in King County are not as extensive as for other natural hazards, and that dam failure inundation zone maps are not generally available to the public. The Report identifies high, medium and low priority recommendations with order of magnitude cost estimates for dam owners and King County.

BACKGROUND

King County Council Motion 14846 directed the King County Office of Emergency Management (OEM) to work with the King County Flood Control Zone District, cities, tribal nations, unincorporated communities, dam owners and other interested parties to preapare and transmit a report by August 31, 2017 to the King County Council and the King County Flood Control District that identifies and assesses gaps in: 1) existing emergency action plans in the watersheds of the Cedar River basin, Green River basin, Snoqualmie River basin, and White River basin and 2) adopted county and city evacuation and sheltering plans in the watersheds identified in these river basins that would serve populations that would be affected by potential dam failures. 

The Motion also requested that the report provide a prioritized list of recommended steps for dam owners and the county, as appropriate, to update or, where missing, create Emergency Action Plans and evacuation and sheltering plans. The King County Flood Control Zone District passed a resolution to fund the study.  The Executive transmitted the King County Dam Safety Emergency Planning Gap Analysis Report on August 30, 2017 (“the Report”).

Emergency Action Plans for Dams.  Washington Administrative Code (WAC) 173-175-520 requires all owners of dams that pose a threat to life to complete an Emergency Action Plan. A complete Emergency Action Plan includes a map of the potential inundation area, procedures, information for warning downstream emergency management authorities, and other crucial information. The WAC states that dam owners are to contact their county emergency services representatives for assistance in developing and reviewing Emergency Action Plans.[footnoteRef:1]  [1:  WAC 173-175-520] 


Dams by Hazard Class and Lives at Risk. The Washington State Department of Ecology’s Dam Safety Office has the regulatory authority to enforce dam safety rules and regulations, including requiring dam owners to maintain updated Emergency Action Plans.  The Dam Safety Office determines whether a dam poses a significant or high hazard to life by using a hazard class system.  Each dam receives an alpha-numeric rating based on the consequences to the downstream inundation area if the dam were to fail and the reservoir released. Table 1 combines two tables from the Report to illustrate the hazard classification system and the number of dams identified in the Report as having the potential to impact King County residents and/or property in the event of a dam failure.[footnoteRef:2] [2:  See Tables 1 and 2 on pp 5 and 6 of the Report.] 


Table 1.  Dams by Hazard Class and Lives at Risk
	Hazard Class
	Lives at Risk
	Downstream Risk Level
	Number of Dams Requiring Emergency Action Plans

	1A
	˃ 300
	High
	9

	1B
	31 to 300
	High
	18

	1C
	7 to 30
	High
	39

	2, 2D
	1 to 6
	Significant
	29

	2E
	None
	Significant
	2

	3
	None
	Low
	Not required

	      TOTAL
	
	
	97





[bookmark: _GoBack]Evacuation Scenarios. Table 2 below illustrates estimated affected populations and residential buildings in inundation areas for the eight potential worst-case dam failure scenarios that could impact King County. The Table shows that King County could need to evacuate over 20,000 residents under maximum flood scenarios for Mud Mountain and Howard Hanson Dams[footnoteRef:3].  The Report notes that, in general (not specific to Mud Mountain or Howard Hanson Dams), “the topography and relative lack of roadways in the evacuation areas, and the potential for ongoing flood conditions at the onset of a dam safety emergency could impact the speed and effectiveness of evacuation operations.”  [3:  See Table 9, p. 27 of the Report] 


Table 2.  Population, Residential Buildings and Area Projected by Dam Failure Scenarios

	Dam Failure Scenario
	Total Area (Acres)[footnoteRef:4] [4:  Includes inundation areas outside of King County] 

	Residential Buildings in Inundation Area[footnoteRef:5] [5:  Only in King County portion of inundation area] 

	Estimated Population in Inundation Area[footnoteRef:6] [6:  Only in King County portion of inundation area] 


	Mud Mountain Probably Maximum Flood (Top of Dam)
	59,599
	9,992
	24,480

	Howard Hanson Probable Maximum Flood (Maximum Pool)
	62,192
	8,508
	20,845

	Howard Hanson Sunny Day (Normal High Pool)
	39,241
	2,545
	6,235

	Lake Youngs Probable Maximum Flood
	3,992
	1,120
	2,744

	South Fork Tolt River Probable Maximum Flood
	50,746
	935
	2,291

	Lake Youngs Sunny Day
	1,579
	873
	2,139

	Mud Mountain Sunny Day
	6,918
	829
	2,031

	Culmback Dam
	56,638
	59
	145



ANALYSIS

The following information summarizes the Report’s findings.

Emergency Action Plans
The Report’s analysis covers Emergency Action Plans for 82 of the 97 dams in Table 1, including all of the class 1A and 1B dams (those with more than 30 lives at risk).[footnoteRef:7]  The Report identified the following “most immediate gaps” that could affect a dam facility owners’ readiness and ability to respond to a dam failure emergency: [7:  See Table 3, p 8 of the Report.] 


Many Emergency Action Plans are out of date. The Report notes that State Dam Safety Office Guidelines call for Emergency Action Plans to be reviewed and updated annually. However,  46 of the Emergency Action Plans reviewed in the Report have not been revised in the last five years, including 2 Hazard Class 1A and 11 Hazard Class 1B dams.  Only 18 Emergency Action Plans have been reviewed within the last year.  The Report cautions that the State Dam Safety Office and/or King County OEM may not have the most recent versions of the Emergency Action Plans on file.[footnoteRef:8] [8:  See p. 41 of the Report] 


Lack of tabletop exercises. Only three of the 60 high hazard dams (Class 1A, 1B and 1C) with reviewed Emergency Action Plans had any record of a tabletop or functional exercise.  Of these, only one (the Tolt River Regulated Basin South Dam) has conducted an exercise within the past five years.   

Inundation mapping out of date.  The Report cites Federal Energy Regulatory Commission guidelines that inundation maps should be updated every five years or when significant changes to downstream development take place. Sixty of the 82 dams with reviewed  Emergency Action Plans, including 6 of the 9 Class 1A Hazard dams, have not had inundation mapping created or updated in the last five years.

Evacuation Plans
King County’s Comprehensive Emergency Management Plan and the associated Evacuation Incident Annex provide guidance to County personnel with respect to warning and evacuation functions.  The Report evaluated those plans as well as communications and staff duty officer protocols and related State emergency management documents.  Summary findings are noted as follows:

Dam failure an underappreciated hazard.  Residents and local agencies are not aware of the number of potential sources of dam failure and the areas that could be impacted during an incident.

Evacuation plans not validated.  King County’s evacuation plans have not been exercised with county stakeholders or used in an actual incident.

Vulnerable warning system.  Potential for a single point of failure at the King County OEM Duty Officer, should the Officer be unavailable, out of contact, suffer communications failure, or be committed to another emergency operation.

Mass Care and Shelter Plans
King County’s Comprehensive Emergency Management Plan, the Mass Care, Emergency Assistance, Housing and Human Services ESF (Emergency Support Function) 6 Annex, and the Regional Shelter Operations Annex provide guidance to County personnel with respect to mass care and shelter functions.  The Report evaluated those plans as well as staff duty officer protocols and related State emergency management documents.  Summary findings are noted as follows:
Mass care is more than sheltering. Mass feeding, distribution of supplies, and family reunification are not addressed at the same level of detail as is congregate sheltering. There may also be an over-reliance on the American Red Cross for many functions.

Mass care and shelter plans not validated.  King County’s Mass Care, Emergency Assistance, Housing and Human Services Annex has not been validated via exercises or utilized in an actual incident.

Mass care and shelter capabilities are not fully defined. County and stakeholder jurisdictions and agencies do not have a comprehensive inventory of mass care & shelter capabilities.

Public Education
The Report states that, despite the number of dams that could impact King County communities, public concern over dam failure is not high.  The County’s Regional Hazard Mitigation Plan also notes that “Downstream populations are often not aware that they are located in a dam failure inundation area and do not know the risks associated with probable dam failure.”  While some information, such as specific types of modeling data, is not publicly available due to federal regulations, the Report cites the following recommendation of the Association of State Floodplain Managers:

“Communication of the residual risk associated with structures, including dams, levees, diversions, and reservoirs, should be an explicit component of all aspects of proposed and current structural projects. It should include notification to all property owners of the risk (e.g., a notice in an annual water bill or tax bill) and other steps such as posting signs in all land areas “protected” by structures stating clearly that the area is protected by structures that may fail or be overtopped, that the area is a floodplain, and with indications of the depth of flooding when the structure fails or is overtopped. Communication to the property owners should provide clear information on their role if an evacuation is ordered.”[footnoteRef:9] [9:  See p. 36 of the report.] 


Summary findings are noted as follows:

Lack of public education materials regarding dam safety.  Dam safety public education materials for local residents in King County are not as extensive as for other natural hazards. No dam safety materials are available in King County in languages other than English and are not available in other formats (i.e. Braille, recording). Perceptions regarding Dam Safety and other hazards were not assessed in the 2012 Community Preparedness Survey.

Dam failure inundation zone maps are not generally available to the public.  Absent a risk being brought to their attention, most residents do not seek out this information, which is not generally available to them in any case. 

Shift in culture needed. To successfully educate the public about the risks associated with dam failure, local agencies and jurisdictions would need to move beyond the traditional passive provision of information. 

REPORT RECOMMENDATIONS AND COST ESTIMATES

The Report identified high, medium and low priority recommendations for each of five categories:  Emergency Action Plans, Evacuation Plans, Mass Care and Sheltering Plans, and Public Education Efforts.[footnoteRef:10]  The report includes order of magnitude cost estimates to bring dam safety planning, evacuation planning, and shelter planning efforts to best practices standards; Table 3 below shows these costs for the high priority recommendations.[footnoteRef:11]  (Table 4 below shows the categories of dam sizes used for cost estimating.) The Report assigns implementation variously to dam owners, the State Dam Safety Office and/or King County’s Office of Emergency Management. The Report’s high priority recommendations are listed below: [10:  See pp 44-58 of the report.]  [11:  The report characterizes the cost estimates as “generic” to provide a general idea of the order of magnitude associated with each recommendation, see p. 1 and 44 of the report. ] 


Emergency Action Plans

· Review and update the 64 Emergency Action Plans not revised within the last year.  
· King County OEM actively assist in monitoring EAP compliance
· Create inundation maps where missing (Hazard Classes 1B, 1C, 2)
· Review older inundation maps (Hazard Class 1A)
· Conduct tabletop exercises (Hazard Classes 1A, 1B, 1C)

Evacuation Plans

· Inundation mapping in CodeRed warning system
· Alternate notification method
· Incorporate Access and Functional Needs requirements/best practices

Mass Care and Sheltering Plans

· Determine care/shelter mission requirements
· Conduct formal shelter needs assessment
· Incorporate Access and Functional Needs requirements/best practices
· Exercise/evaluate regional shelter operations annex

Public Education

· Develop countywide dam safety public education program
· Quantify ongoing public preparedness attitudes and preparedness levels


Table 3.  Cost Estimates for Report High Priority Recommendations

	Recommendation
	Small Storage16
	Medium Storage16
	Large Storage16
	Very Large Storage16
	Total
	Who Pays

	
	No.
	Cost
	No.
	Cost
	No. 
	Cost
	No
	Cost
	
	

	Update EAPs
	31
	37,200
	29
	52,200
	
	
	4
	18,000
	107,400
	Dam Owners

	OEM monitor EAP compliance
	
	
	
	
	
	
	
	
	N/A[footnoteRef:12] [12:  The Report assumed that these duties are currently part of an OEM Dam Safety Officer’s job responsibilities] 

	King County

	Inundation mapping gaps (1B, 1C, 2)
	7
	210,000
	3
	225,000
	2
	300,000
	0
	0
	735,000
	Dam Owners

	Review older inundation mapping (1A)
	1
	2,000
	2
	7,000
	1
	5,000
	2
	20,000
	34,000
	Dam Owners

	Conduct tabletop exercises (1A, 1B, 1C)
	23
	69,000
	24
	108,000
	6
	45,000
	3
	45,000
	267,000
	Dam Owners

	OEM technical support for tabletop exercises
	
	
	
	
	
	
	
	
	140,000
	King County

	Inundation mapping in CodeRed warning system
	
	
	
	
	
	
	
	
	12,500[footnoteRef:13] [13:  Ongoing annual costs estimated at $6,280 per year] 

	King County

	Alternate notification method
	
	
	
	
	
	
	
	
	5,048
	King County

	Incorporate AFN Requirements/Best Practices
	
	
	
	
	
	
	
	
	10,100
	King County

	Determine care/shelter mission requirements
	
	
	
	
	
	
	
	
	2,977
	King County

	Conduct formal shelter needs assessment
	
	
	
	
	
	
	
	
	4,012
	King County

	Incorporate Access and Functional Needs requirements/best practices
	
	
	
	
	
	
	
	
	19,048
	King County

	Exercise/evaluate regional shelter operations annex
	
	
	
	
	
	
	
	
	25,000- 65,000[footnoteRef:14] [14:  Contractor costs to develop a tabletop exercise estimated from $25,000 - $45,000; functional exercise estimated from $35,000 - $65,000 (does not include cost of project management or exercise participants), p. 55 of the Report] 

	King County

	Dam safety public education program
	
	
	
	
	
	
	
	
	20,105[footnoteRef:15] [15:  Ongoing operating costs estimated at $10,000 per year] 

	King County

	Quantify public attitudes and preparedness
	
	
	
	
	
	
	
	
	35,000 – 80,000[footnoteRef:16] [16:  Costs shown are for ongoing contractor costs; costs to participate in the existing County community survey program have not been identified] 

	King County


Table 4.  Dam Sizes for Cost Estimating

	Dam Sizes for Cost Estimating[footnoteRef:17] [17:  From Table 13, pp 44-45 of the Report] 


	
	

	Small Storage
	10 – 50 acre-feet

	Medium Storage
	50 – 10,000 acre-feet

	Large Storage
	10,000 – 50,000 acre-feet

	Very Large Storage
	50,000+ acre-feet




Note:  One acre-foot equals about 326,000 gallons, or enough water to cover an acre of land, about the size of a football field, one foot deep.[footnoteRef:18] [18:  http://www.watereducation.org/general-information/whats-acre-foot ] 


ATTACHMENTS

1.  King County Dam Safety Emergency Planning Gap Analysis Report, transmitted on August 30, 2017.

INVITED

1. Walt Hubbard, Director, Office of Emergency Management
2. Josh Baldi, Division Director, Natural Resources and Parks
3. Michelle Clark, Director, King County Flood Control District 
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