

9688 Rainier Avenue S.



Seattle,   WA   98118-5981



October 20, 2009

Representative Frank Chopp

Speaker of the House

c/o 444 Ravenna Boulevard

Suite 106

Seattle,   WA   98116

Re:
Alaskan Way Deep Bore Tunnel Design Issues


WSDOT Misrepresentation to the Legislature


and Known Design Defects

Dear Representative Chopp:

This last Saturday, October 17th, 2009 the Seattle Times, in their front page article entitled “Tunnel claims: Whose right”, (sic) again used a WSDOT drawing of the proposed Alaskan Way Deep Bore Tunnel.  I am attaching a copy of that depiction bearing the source citation, “State Department of Transportation”.  I believe it is the same drawing used during the last legislative session for deliberative purposes, not the least before the LTC, and published in other Seattle Times articles at the time.

Unfortunately, what that drawing shows, and doubtless led to the appropriation of design and construction funds by the legislature, is not what will ultimately be produced.  Consequently, there should be little doubt that both the House and Senate were misled by this deceptive conceptual design.  This is a major concern to me and, I expect, will be to you as well.

Recognizing that there must be design considerations for accommodating accidents, handling the delivery of police, fire, and ambulance services, that motorist/pedestrian escape routes from catastrophic incidents is required, and that “shy distance” must be provided to protect the vertical walls, it should have been clear to even the most junior engineer in the department that the design shown on this Seattle Times publication cannot be fitted into the proposed tunnel “bore”.  Without any particular order of preference here are a few items that should have been presented to the legislature at the very beginning so that its ultimate decisions could have been based on accurate and valid information.  

1. The Alaskan Way Deep Bore Tunnel was sold to the legislature on an assumed design that it would include two 12-foot travel lanes, a 4-foot shoulder on the driver’s side and an 8-foot shoulder on the passenger side of the traffic flow for both northbound and southbound directions. Attachment, page 1.  As of now, the 4 feet shoulder is reduced to 3 feet 3 inches and the 8-foot shoulder is reduced to 7 feet 3 inches.  Attachment, page 2.   The current design now uses a “Jersey barrier” along each tunnel wall for structural protection.  Was this not recognized?
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2. Please note that none of these shoulder widths is in compliance with the adopted highway safety standards for this class of highway.  Thus, a “Design Deviation” request is now being made to address the narrower, non-complying shoulder widths.  Why was this not understood at the outset and discussed with the LTC?

3. When considering the widest shoulder, please note that a fire engine has a width of eight feet.  Reducing shoulder widths has severe implications for the delivery of emergency services – fire, ambulance, wreckers and police.

4. In the northbound lanes, the lower roadway in the deep bore tunnel, the 7 feet 3 inch shoulder is further reduced every 600 feet to only 3 feet to accommodate stairways for (pedestrian) evacuation purposes.  Attachment, page 3.   This repeated reduction in width is 80 feet in length.  Note in this design how the 8-foot shoulders the legislature was told about are now only 3 feet wide. 

5. In addressing evacuation (escape) routes, observe that no one at WSDOT or their consultants has addressed the needs that must be imposed by the Americans with Disabilities Act (ADA) on such “escape” routes.  This is an appalling oversight.   If you are involved in a major incident where fire results (remembering the Ford Pinto gas tank problem) and a driver or passenger is handicapped, what escape option is available?  How can the ADA requirements be so callously ignored?

6. In the lower tunnel, with a 3 feet 3 inch shoulder on one side and a 3-foot shoulder on the other, how do you get emergency services delivered?  Indeed, has anyone considered the safety of those responsible for the delivery of such services – tow truck operators, firemen, police and WSP troopers – in such an enclosed environment, especially if there is a substantial fire?

7. A review of current transportation research shows a clear and compelling linkage between shoulder widths and hazard.  Increasing shoulder widths to 10 feet can lead to as much as a 30 percent reduction in crash rates.   (Transportation Research Record 1500, Estimating Safety Effects of Cross Section Design for Various Highway Types Using Negative Binomial Regression, Mohammed Hadi, Jacob Chow and Joseph Wattleworth, University of Florida.)

8.  As recently as 2005 the importance of wide shoulders was discussed in a research paper entitled Cross-sectional Accident Models on Flemish Motorways Based on Infrastructural Design (Frank Van Geirt & Erik Nuyts, Provincial College of Limburg, Belgium.)   Wider shoulders were found to be statistically significant with respect to lower accident frequency.  Is WSDOT ignorant of this research?

9. From a Seattle Times article dated June 3rd, 2009 WSDOT spent $500 million to increase the shoulder widths on the Hood Canal Bridge to ten feet.   If wide shoulders were a necessary requirement on this state highway, SR 104, with a 17,000 Average Daily Traffic (ADT) and with its clear and open visibility on the entire bridge section, what criteria exists to suggest the Deep Bore Tunnel with an ADT in excess of 85,000 in a 2.1 mile tunnel section can function safely with shoulders of only 3 feet 3 inches on one side and a 3-foot shoulder on the other?
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10. Setting aside the negligence issues presented by permitting a reduction in shoulder width in a long tunnel, the next issue concerning narrow shoulders must focus on capacity reduction.   As long ago as 1965 it has been documented that the reduction of shoulder width from, say, 6 feet to 2 feet will lead to a reduction in flow rates of at least 17 percent. (Highway Research Board Special Report 87 Table 5.2, Effective Roadway Width Due to Restricted Lateral Clearances Under Uninterrupted Flow Conditions.)   The Deep Bore Tunnel is already capacity deficient so the additional capacity restraints induced by reducing shoulder widths is a major concern that needs to be fully reviewed.   To date it hasn’t even been identified as an issue.

11. For this design element perhaps you should know that WSDOT, by memorandum dated February 13, 2007 addressed to Douglas MacDonald, Secretary of Transportation, over the signatures of David Dye, P.E., Urban Corridors Office Administrator, Ronald Paananen, P.E., Project Director, SR 99 Alaskan Way Viaduct Replacement, John Milton, PhD., P.E., Project Director, SR 520 Bridge Replacement, and Mark Bandy, P.E., Urban Corridors Office Traffic Engineer, all recommended that the city of Seattle’s surface tunnel hybrid proposal “… not be advanced for further study.”   Its shoulders were too narrow, among other problems noted by WSDOT engineers. 

12. The next issue of concern is roadway grade.  This issue has two compelling but closely linked issues.  These are (1) safety associated with slow moving vehicles such as trucks on long grades and (2) adverse capacity restraints due to slow moving traffic.  Highway truck-climbing lanes have been used for this problem.

13. When reviewing these you may wish to know that the current “preferred alternative” includes a northbound 4,000 foot 5 percent grade and a southbound 3,000 foot 5 percent grade.  For both safety and capacity reasons the maximum permitted grade for this class of highway is 5 percent for no more than 900 feet.  Both of these deviations are to allow adequate clearance below the BNSF tunnel and below extensive adverse soils conditions.  As you can see these deviations over the current adopted highway design standard are, respectively, four-and-half times as great and three-and a-third times as great.  Fundamentally, these deviations cannot be considered minor or insignificant: they are substantial.

14. In this vein, for example, and going back to Highway Research Board Special Report 87, Figure 5.5, Average speed of typical truck over entire length of grade on two-lane highways indicates truck speeds will be in the order of 15 mph on the proposed 4,000 foot long grade.  You can appreciate what these kinds of speeds do to mixed traffic volumes, especially in peak hour conditions.  Ignoring the significantly higher potential for rear-end accidents there is no question the highway capacity (through put) will be significantly diminished.
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15. I am sure you can see that with both accident and capacity issues looming large in the tunnel as it is now configured it appears WSDOT, as it attempts to produce a tunnel design with its projected heavy traffic demands, has so far failed to even discuss them.  This should concern you and every motorist in King County.  

16. Another “design deviation” is associated with Left Off/Left On ramps.  I have not yet studied these but let it be said that each time a “design deviation” is encountered on a high-speed highway, causation and culpability in highway accidents naturally emerges as an adverse threat.  Tort liability from decisions granting these “design deviations” cannot and should not be lightly dismissed.

17. The most recent research with which I am familiar was published in China.  Entitled Characteristics of Traffic Accidents in Chinese Freeway Tunnels, Chang’an University, China, 2008, looked at four tunnels ranging in length from 0.12 to 1.8 miles.  In two years (2003, 2004) there were 134 accidents that included 6 fatalities, 32 injuries and 96-property damage only types.  Freeway tunnels are assuredly dangerous places, the data suggests, even in tunnels shorter than the proposed Alaskan way Viaduct replacement tunnel.  Indeed, is not the Battery Street Tunnel on the State’s High Hazard List? 

18. While these Chinese freeway tunnels are all shorter then the Alaskan Way Viaduct replacement tunnel the accident data should be sufficient to cause deep concern, especially when consideration is given to the problem of first responders reaching the scene (if they can) let alone the problems of evacuating victims and others in major incidents.  I leave congestion issue to your imagination.

19. Finally, I have not seen any data on the earthquake design elements nor, for that matter, what the fundamental earthquake design parameters will be.  I have seen some discussion in WSDOT documents that, unlike an overhead structure that can be subject to “whip lash” design issues (solvable by plastic design by the way) tunnels do not have to be concerned with this issue since they are, obviously, located below grade and not subject to that kind of movement.  However, I am aware that the earthquake that hit Napier, New Zealand, in February, 1931 resulted in an uplift of well over 12 feet.  Indeed, the Napier Airport is built on what was once the old seabed.  It is the vertical displacement that needs review.

20. This raises the next obvious question.  Since New Zealand is on the Pacific tectonic plate and Seattle is on the Juan de Fuca tectonic plate, and since both plates tend to involve uplifting forces on the overlying land, what happens if the Deep Bore tunnel is subject to a similar 12 foot plus uplift, as experienced in Napier just seventy years ago?  Should not that kind of earth movement be a major concern, as distinct to, say, horizontal movements that cause the “whip lash” problem or liquefaction of soils described in the rather limited WSDOT documents?  Incidentally, how do you escape a tunnel that has been severed by a vertical sheer force?  Does this sound like a problem to you?
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21. From previous news reports the governor’s rush to remove the existing SR 99 viaduct is due entirely to concerns over the potential loss of life that an earthquake may produce.  But, over a long period of time, is it not possible the typical and assured loss-of-life from a poorly designed tunnel (see items 1 - 6, 12, 13 and 16) is a far greater concern than some theoretical but, so far indeterminate, earthquake at a future time uncertain whose characteristics remain unexplored and undefined?

22. From an accident perspective alone, and considering the above items, the deep bore tunnel may be a far worse option than even simply retro-fitting the viaduct as recommended by Victor O. Gray, P.E. some years ago. 

In closing, as of 02/12/09 there were twenty-two engineering firms under contract to WSDOT for a total of $49,575,064.30 (excluding the fees currently paid to the main consultant, Parsons-Brinkerhoff).  Moreover, an additional twelve consulting firms were, on that date, called “Inactive”.  Yet, none of these firms have addressed any of the above concerns as far as I can tell.  Nonetheless, traffic safety, highway capacity, providing ADA access on the escape routes and, importantly, providing safe access to first responders on even a routine basis seems to have been given short shrift, if any at all.

In light of these truly horrific safety issues, seemingly ignored by these engineering firms to date, I have to wonder whether their desire to gain financially by the continuing and on-going design work has caused them to deliberately ignore the ethical and professional concerns for public safety mandated by RCW 18.43.010 “… to safeguard life, health, and public property, and to promote the public welfare …”.

Even disregarding these safety concerns, how was it possible for WSDOT to submit to the legislature a multi-billion-tunnel concept that should have been obvious, from the very outset, that the proposed design, as shown in the attached Seattle Times publication prepared by WSDOT, could not be accomplished given the well known mandated highway safety standards, which standards WSDOT used in the recent Hood Canal bridge improvement project! 

I wish to ask that the legislature and particularly the LTC review the circumstances surrounding this project and take appropriate action to ensure the deep bore tunnel project not continue until, at a minimum, its design complies with currently adopted highway safety design standards (as used by WSDOT on the Hood Canal Bridge for example), incorporates all ADA design criteria on the “escape” facilities, and demonstrably has a capacity equal to that now existing.

While I can understand the Governor’s desire to address what WSDOT has told her is an earthquake safety issue for the current viaduct, the facts of the matter, as you can see from the foregoing, suggests the cure is far worse than the problem.   Did no one think of this likelihood?  If not, why not?
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Finally, I should tell you that I was a passenger in a multiple rear-end type car accident involving four vehicles on northbound I-5 in the median lane about 500 feet south of the northbound ramp to the Spokane Street viaduct.  It took place on July 7th, 2009 in the early afternoon.  The accident was investigated by Trooper N. King, Badge Number 705, and was assisted by an “Incident Response Tow Truck” from WSDOT and a Port of Seattle police officer in a marked patrol car.  Because the shoulder on the left side of the freeway was narrow the responders decided to shift all the involved vehicles over to the right side of the freeway where a 10-foot wide shoulder was available for handling the post crash needs.  After the paper work had been completed I asked both Trooper King and the WSDOT tow trick driver, “Do you have an opinion on handling a similar accident in the proposed deep bore tunnel?”  Both individuals expressed a very strong belief that their safety would be in jeopardy and had no wish at all to ever be summoned to a similar accident in the tunnel as they were then addressing on I-5 on a sunny, dry day in the open under non-congested freeway conditions.  

I trust this example lets you know how the ordinary people who have to tend to accidents view the deep bore tunnel.  It is with abject concern if not total fear.  As a traffic engineer with almost fifty years of experience, as the author of the Highway Safety Program for the Government of American Samoa (1977, under a grant from NHTSA), as the author of RCW 46.37 (1976, published as House Bill 964) and having participated in publication of NCHRP Report G3-38, Traffic Management and Operations, Transportation Research Board (1983) I can only share their concerns and trust that you and your colleagues will as well.

I am taking the opportunity to forward a copy of this letter to the house and senate transportation committee chairpersons and to the Offices of the Governor and Attorney General.

If you would like to meet and discuss this matter further I am available at your convenience at 206/723-4567. 

Thank you for your attention and understanding in this matter.  



Yours sincerely,



Christopher V. Brown, P.E.

Encl.

cc  Mr. Ryan Blethen, Seattle Times 
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