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King County Department of Transportation

Road Services Division
December 2008 Snow and Ice Event

After-Action Report

Issued February 6, 2009
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Morning King County road update

Released: Jan 9 2009 8:10AM -
As of 5:00 AM, January 9, 2009, King g

County Road Services reports the o
following road closure updates.

This alert will be updated as
conditions change.

Status Location

Open  Cedar Grove Rd between SR
169 (Maple Valley Hwy) & SE
175th St

Open  Issaquah Hobart Rd SE between
SE May Valley Rd & 238th Way.
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Open  Issaquah Hobart Rd @ Highway.
18

Closed Vashon Highway SW between
SW Burton Dr. and Wax Orchard
Rd. SW

Open  NE Old Cascade Highway @
Miller Bridge

Open  SE Reinig Rd between 36th Ave
SE & 425th Ave SE

Closed SE Fish Hatchery Road at Tokul
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Between Saturday, December 13, and Tuesday, December 30, 2008, King County experienced record amounts of snowfall and the longest continuous snow and ice event in almost twenty years. Over the two-and-a-half week period, a total of 9.8 inches of snow was recorded in Seattle and 13.9 inches fell at Sea-Tac International Airport. Outlying areas of unincorporated King County received far more snow, with the northeast area of the county hit the hardest. Unseasonably cold weather kept daytime temperatures below the freezing level and resulted in dangerous accumulations of dry, drifting fresh snow, and compact snow and ice on state and local roadways across the region. Large amounts of heavy snow accumulated on evergreen trees, causing many trees to topple, some across state and local roads. At the height of the series of storms it was necessary for the Road Services Division to temporarily close five unincorporated-area roads due to unsafe accumulations of snow and ice on steep driving surfaces or because trees had fallen, blocking the driving lanes. Eleven days into the event, conditions led Governor Gregoire to declare a state of emergency on December 24.
Pre-Winter Planning and Preparation

The key to launching an effective and immediate response to any emergency, as well as later recovering quickly and fully from the effects of such an event, is robust advance planning and preparation. After each winter season and individual storm events, the Road Services Division’s work groups and the division’s leadership conduct an internal review to ascertain what went well and what did not; to identify where improvement is needed; to consider citizen comments, suggestions, and expectations; to ask what lessons were learned; and to make an action plan for implementing changes/improvements. While some improvements have little budget impact, others may require the purchase of additional or even new types of equipment and technology, making it necessary to request funding to be incorporated into the division’s next annual budget cycle.

As a result of the huge windstorms and snow and ice events of the previous two years, the division’s 2008 operating budget included funds to purchase and test back-up battery packs to run traffic signals during power outages, buy more traffic cameras, purchase more anti-icer storage tanks and application units, and to buy and test equipment that co-mingles anti-icer with sand and applies both simultaneously to icy roads. These items were purchased, tested and installed well in advance of the 2008-09 storm season.

The Road Services Division has long maintained a Snow and Ice Response Plan. The plan identifies the specific roadways throughout the unincorporated areas of the county that are targeted to receive the most immediate and intense emergency response efforts to ensure these roads are open and remain safely passable during and following storm events. The roads of the highest priority are considered lifeline routes that are of critical importance to emergency responders, goods and services deliveries, Metro Transit, school buses, and thousands of citizens who rely on them for travel to and from work, home, and retail shopping. The Snow and Ice Response Plan is reviewed annually with Metro Transit to ensure the key arterial roads necessary to support their service are incorporated into the plan. The division also contacts cities’ public works staff to share priority route information.  
The division’s Snow and Ice Response Plan is available to the public, school districts, the county’s Office of Emergency Management, Washington State Department of Transportation, and all other jurisdictions through the Road Services Division’s Web site. The division also maintains a Road Alerts Web page and e-subscription service that posts accurate real-time information about emergency and planned road closures for the county’s road network. On January 6, 2009, a beta test version of a new map-based Road Alert Web page was made available to the public. This is a clickable map that shows the specific segment of each road that is closed and includes clickable links to the county’s 54 traffic cameras.
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Road Alert Beta Map with Traffic Camera Link
The division’s excellent working relationship with the Fleet Administration Division is an important factor that enables Road Services to rely on having the right equipment for performing weather response work, including during prolonged events when the heavy equipment is running 24 hours per day for many days. Fleet maintains roving and in-shop mechanics and other service that is ready, willing and able to turn out no matter what time of day or night, and no matter what the weather, to repair equipment breakdowns on the road, to keep equipment well maintained, and to constantly scout out new advances in equipment that provide cost-effective improvements to the fleet of heavy equipment necessary to support the county’s road system responsibilities.

Improvements Implemented Prior to Storm Season
Following are the specific new action steps the Road Services Division implemented in 2008 prior to the traditional storm season that began last November. Having these measures in place prior to the December 2008 snow and ice event contributed greatly to the division’s ability to clear and maintain in safe, passable condition the county’s high priority snow and ice routes, as well as to respond very effectively to the subsequent January 2009 record flood event.

· Purchased and installed anti-icer storage tanks at additional roads maintenance shop locations. There are now a total of seven locations throughout the county’s service area that can store the liquid anti-icer.

· Purchased additional anti-icer applicator units that are installed on pickup trucks during snow and ice events. There are now a total of nine applicator-only anti-icer units for deployment throughout the service area.

· Purchased and tested four pre-wetter attachments for the sand distribution equipment used on the dump trucks that plow snow and ice. These attachments apply a measured amount of anti-icer to the sand as it leaves the truck and before it hits the road surface. 

· Initiated the purchase of salt in bulk by the ton, in truck loads, rather than in the 50-pound sacks traditionally used.

· Installed five additional traffic cameras, bringing the total number of county traffic cameras to 54. Repositioned the 54 traffic cameras installed at signalized intersections in unincorporated King County so the public could view, via the Internet, the driving conditions on the roadways leading to/from the intersections. Division staff also find the cameras useful for monitoring changing conditions, especially during flood events. The traffic cameras Web page received 10 million hits during the December snow event.

· Purchased and installed battery-powered backup systems at five intersections to power signals during power outages.

· All county traffic signals were retrofitted with high visibility (yellow) reflective back-plates so that even in signal outages, after-dark drivers can see the nonfunctioning signals and appropriately observe the four-way stop rule at such locations.
· Over the past two years, the division has developed an especially close working relationship with the county’s Flood Control Center that enables division staff to accurately predict when, during a flooding event, certain low-lying roads will most likely be flooded over. This enables the division to provide, via media releases, Regional Public Information Network (RPIN), and Road Alert, advance notice to the public of impending road closures and to post signage and closure barricades immediately prior to inundation of the roads.

Operational Response
Every winter season, two roads maintenance crews, assigned geographically, are on duty overnight patrolling the easterly unincorporated roadways for the purpose of monitoring and responding to the general ongoing impacts of low temperatures, high winds, and heavy rainstorms on road conditions. The overnight crews apply anti-icer to certain frost- and ice-prone segments of roads when freezing temperatures are predicted, remove from roads fallen tree limbs and trees that pose hazards to drivers, erect road closure signs and barricades when flood waters overtop roads, and perform other tasks necessary to ensure roads are safe and passable for the morning commute.

When a major weather emergency event is predicted to be imminent, the division’s Roads Maintenance Section begins operating on a 24-hour basis, with staff working 12-hour shifts. During the December 2008 snow and ice event, all fifty pieces of snow and ice removal equipment were in use continuously throughout the two-and-a-half weeks. Employees worked 12-hour shifts, including on Christmas Day, with no days off in order to keep the priority routes safe and passable. As has been done in previous years, off-duty truck drivers and equipment operators from the county’s Solid Waste and Parks divisions were also brought in on an overtime basis to supplement the Road Services Division’s workforce and made it possible to keep every piece of the division’s snow removal equipment in use around the clock.

The cost of the Road Services Division’s December 2008 snow and ice response effort, including road clean-up and repairs, is currently estimated at $4.5 million. Following are some facts about the resources used in responding to the snow and ice event:

· 18,348 hours of overtime were worked by staff

· 35,051 tons of sand
· 823 tons of salt (generally mixed with sand at 1/8 parts salt to 7/8 parts sand)

Over the course of the 18-day snow and ice event, the priority routes were plowed, sanded and de-iced many, many times. A total of 18,000 linear miles of snow plowing/sanding was accomplished, primarily on the priority routes. Only in the last couple of days was it possible to shift some effort to secondary roads in the hardest hit areas. Additionally, the division’s traffic cameras Web page received ten million user hits over the two-and-a-half weeks as citizens used the remotely repositioned cameras to view the snow and ice conditions, and later flooded roads, on their usual travel routes

The 24-hour Road Helpline received more than 5,700 calls from citizens during the snow and ice event. The highest volume, 1,000 calls, was received on December 27. The normal volume of calls outside of weather events is about 30 calls per day. Fortunately, the division had installed additional telephone capacity for incoming overflow call volumes prior to the start of winter to increase the division’s ability to accommodate incoming calls.
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An important and necessary part of the recovery from all weather emergencies is the clean-up, temporary repair, and assessment of damage each storm causes to roads, bridges, and buildings.  During and immediately following storm events, all conditions that pose safety hazards to the traveling public and employees are addressed immediately by taking whatever appropriate steps are reasonably necessary to temporarily or permanently repair or ameliorate the condition. Following snow and ice events, a very important activity is sweeping up the sand that had earlier been applied to roads. Loose sand on the roadway makes traction difficult for motorists, bicyclists and pedestrians, and can clog road drainage systems. It is also necessary to vactor catch basins to ensure their oil/water separation capabilities are not impaired by a large buildup of sand and debris. Road shoulders must be cleaned up to ensure that downed trees and tree limbs do not pose a hazard to anyone using the road corridor. The division’s fleet of sweepers and vactor trucks, supplemented by the rental of additional sweepers, has been hard at work across the road system to return road conditions to as near normal as possible.

Damage to County Roads and Facilities

The prolonged period of below-freezing temperatures that occurred during the December 2008 snow and ice storms proved to be especially hard on the asphalt pavement on heavily traveled roads and highways across the region. The weather conditions resulted in a condition known as “frost boils” on many of King County’s rural unincorporated-area roads as the ground underlying the roads froze and expanded, causing the asphalt to buckle upward and split. The buckled and split areas then quickly were broken up by heavy loads and high traffic volumes on the cleared roads, often creating a contiguous series of deep and wide potholes. Additionally, as the snow and ice in the travel lanes melted and then refroze overnight, resulting cracks in the top layer of pavement allowed water to seep down between the pavement layers, causing the layers to de-laminate with the top asphalt pavement layer then breaking up under traffic, exposing some quite large areas of the lower pavement layer. 
The Road Services Division’s ability to effectively fill in the potholes temporarily with cold patch asphalt was severely hampered by the major series of rain and flooding that immediately followed on the heels of the snow and ice event. Crews filled potholes only to check back the next day to find that the patches had disappeared altogether. Permanent repair of the potholes and de-laminations will need to wait for warmer and drier weather this spring when the damaged areas can be treated with hot-mix asphalt, which creates a stronger bond with the surrounding and underlying pavement.
Unfortunately, the unseasonably cold temperatures also caused damage to several of the division’s roads maintenance shop facilities—water leaks in some roofs, waterline breaks at several locations, and other relatively minor problems. Most of these have since been repaired.
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415th Way SE at Uplands Way SE
January 2009 Flood Event

Action Steps for the Future

Clearly the changes made and new equipment acquired by the Road Services Division during 2008, following an assessment of 2007 and early 2008 storms, resulted in the division being very well positioned and prepared to cope effectively with the record-setting snowfall that was also a snow and ice event of record-setting duration (two-and-a-half weeks). Subsequently, when the record-setting January 2009 flood event immediately followed the snow, the division was able to effectively shift gears and provide the necessary level of response to that emergency as well.

The Road Services Division has completed a series of internal reviews of its storm readiness and response to the December 2008 snow and ice event. Several actions have been identified that would further improve the division’s effectiveness, and work is already underway to implement them, including:

· The division will continue its practice of budgeting the addition of five traffic cameras per year to the county’s system of remotely-controlled traffic cameras. The ability to remotely reposition the cameras during weather events to provide views of road conditions is of high value to citizens, other agencies, businesses, and staff.

· The division is researching advances made in formulating road striping paint to obtain paint that will better stand up to the extremely abrasive effect of sand and below-freezing temperatures.

· Within the existing Road Services Division fleet of dump trucks, six 10-yard sized dump trucks are scheduled to be replaced in 2009. The division has decided that the new replacements will be outfitted to operate with plows and sanders to better ensure that the division is fully equipped to maintain a lengthy snow and ice response in the face of the inevitable problem of breakdowns when equipment is overtaxed (cost of equipment attachments: $246,000).  

· By increasing the amount of snow removal equipment, the division’s ability to expand its snow removal to key secondary roads earlier during events of prolonged duration should be noticeably improved.

· Additionally, the division has just this month taken delivery of one five-yard sized replacement dump truck that is equipped with a snow plow and a de-icing unit, and will be purchasing a sander/pre-wetter attachment for the truck (cost of attachment: $20,000).
· In 2009, the division plans to purchase one additional five-yard swap loader truck (cost of truck: $175,000) to supplement equipment in the areas of the county that typically receive the most frequent and intense snow and ice weather. This truck will be outfitted with a snow plow, sander, and pre-wetter (cost of attachments: $60,000). (Altogether, this means the division will have seven additional snow plowing, road sanding trucks available to respond to storms beginning with the upcoming 2009-10 storm season, for a total of 57 pieces of road-clearing equipment, including nine road graders.)
· The division will include in the 2010 Roads six-year capital budget request the need to fund construction of a salt shed for storage of bulk salt at the North Regional Roads Maintenance Facility located just east of Redmond (cost of shed: $100,000).

· Per numerous citizen requests received during the recent snow/ice and flooding events, the division has contacted WSDOT about working together to make it possible for the county’s Road Alert map view Web page to easily and inexpensively “consume” WSDOT information about closure of state roads located within the county, in order to provide motorists traveling to or from the unincorporated areas with a one-stop Web site that contains both King County and state road closures on one map.
· Prior to the start of the 2009-10 storm season, the division will release to the public the finalized version of the Road Alert map view Web page and promote its availability, features, and benefits to all agencies, businesses, and citizens.
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Road Alert Beta Map with Road Closure Information
Looking into the Future

King County, as a local government, is uniquely challenged by the geographic size, topography and configuration of its unincorporated areas of responsibility. The county’s road system serves not only the residents of the unincorporated areas, but also provides those thousands of people living in many of the outlying cities with the critical roadways that connect them with jobs, shopping, recreation, schools and medical services. The cities of Duvall, Carnation, North Bend, Snoqualmie, Maple Valley, Enumclaw, and others are wholly or partially surrounded by unincorporated King County and are dependent upon King County’s and Washington State’s resources and commitment to keep the network of regional arterial roads and highways well-maintained and safely passable during and following major weather events and other natural disasters. For the county, effectively meeting this obligation will become increasingly difficult as the populations of the cities, as well as that of the rural area, grow and as increased traffic demand relies on the existing road network. Shrinking transportation revenues, and the lack of more regional cross-jurisdictional transportation sources for funding maintenance, repairs, improvements, and storm response, pose a serious threat to the future reliability and completeness of this network.
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Department of Transportation

Roads Services Division

201 S Jackson Street

Seattle, WA 98104
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As of 5:00 AM, January 9, 2009, King
County Road Services reports the
following road closure updates.

This alert will be updated as
conditions change.

Status Location

Cedar Grove Rd between SR
169 (Maple Valley Hwy) & SE
175th St

Open

Open  Issaquah Hobart Rd SE between
SE May Valley Rd & 238th Way.
s=

Open  Issaquah Hobart Rd @ Highway.
18

Closed Vashon Highway SW between
SW Burton Dr. and Wax Orchard
Rd. SW

Open  NE Old Cascade Highway @
Miller Bridge

Open  SE Reinig Rd between 396th Ave
SE & 425th Ave SE

Closed SE Fish Hatchery Road at Tokul
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SE Lake Dorothy Rd between (Lower) SE
Middle Fork Rd & (Lower) SE Middle Fork Rd

Fe
Closed
Due to: Slide across road

Closed: Jan 7, 2009 at 1:00 am
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