11 March 2001

To Gail Terzi 

Army Corps of Engineers

cc Art Frankel 
USGC                  

Also e-mail distribution

Subject: February 2001 Earthquake and Proposed Sea-Tac Great Wall and Runway Ramifications

Reference – Note additional references at end of Attachment A
1) Patrick C. Lucia, Ph.D.,P.E.,G.E. , Edward Kavazanjian, Jr., “ Comments on Seattle Tacoma International Airport Project  Third Runway – Embankment Fill and West MSE Wall, and  Industrial Wastewater System Lagoon #3 Expansion Project  On Second Public Notice”, GeoSyntec Consultants, 16 February 2001.

I suggest you inspect the airport to see how the earth moved during the February 28, 2001 earthquake. First Avenue has many long cracks, particularly near Miller Creek. The earth is still moving near the airport (11 days after quake) so it may be still moving on-site as well so multiple visits may be warranted.

Our watershed is VERY VERY fortunate it was dry for this last quake. The fill from the top of the north embankment slid all the way down to within inches of the ditch in some places that I was able to view from the road. It might have already been in the ditch further down the street towards the east where I could NOT see any green showing but did not get close enough to inspect.

Please see the photos I took of SeaTac Airport embankment on north side of S 156 St on March 2, 2001 at www.nothirdrunway.homestead.com/photos.html . Please note this embankment is not on a liquefaction area and ask yourself what would it look like if it had been on a liquefaction area such as the area by the proposed “great wall” shown on www.nothirdrunway.homestead.com/quake.html.

How do they expect to keep even more fill, that will be on a liquefaction area (by the great wall), from sliding onto Miller Creek and Highway 509 when a substantial quake with the epicenter near the airport hits again or when the “big one” hits? It also appears there are more bulges in the dirt as the embankment gets nearer to the liquefaction area by Lora Lake (Northern side of the photo of west bank, www.nothirdrunway.homestead.com/photo1.html . Liquefaction area shown in red on Hazard map at www.nothirdrunway.homestead.com/quake.html .

  

The airport is the only place on the Univ. of WA web site map with a record of both large deep and shallow quakes (circle superimposed on square so it's easy to find on the map). Map is at http://www.geophys.washington.edu/SEIS/PNSN/INFO_GENERAL/hist.gif. Hence, the significance of February 2001 GeoSyntec regarding the inadequate earthquake analysis, unverified models, unconservative test parameters, and lack of adequate testing for soft soils that lead to liquefaction, etc. February 2001 GeoSyntec report also available at http://www.rcaanews.org/401_01geosys216.htm

When we met at a meeting in 1998 during the Port of Seattle’s first attempt to obtain a 401/404 certification for the proposed third runway, you were the first person I had met that truly understood the hazards of the three to one slopes of the proposed huge embankment wall. The Port was sent back to the drawing board. When the ACC consultant commented on the second embankment design in 1999, as part of the second 401 certification attempt, David Cole indicated the MSE wall design was inadequate and included potential landslide distances approximately y equivalent to its height (http://www.ci.des-moines.wa.us/acc/dowl-1.html ).

 The Port has worked on the wall design as part of their third attempt to obtain a 401/404 certification, but as the GeoSyntec February 2001comments indicate, it's still unsafe. The Port doesn't even state it will meet residential earthquake standards! In addition it's highly questionable whether the design meets the intent of the 1997 Record of Decision which specifically required the excavation or stabilization of soft soils (soft soils, seismic hazards on the map and liquefaction are all terms that address the same phenomena).

 

Please note that there was a backhoe still moving fill one to two hours after the quake on the southwest corner of 12 ST and S 156 Way. Therefore, that area should not be considered representative of post-quake condition. 

About 5 to10 minutes after driving by the post-earthquake backhoe activity, I stepped on an area in my yard that had been dug out and replaced four days before the quake (leaky water pipe fitting repaired so about a square yard on top and about one yard deep was disturbed February 24, 2001). It was like stepping in quicksand even though the fill appeared to have some damp and some dry sections underneath the dry top soil.  I can't help wondering what was so compelling that someone was out with a backhoe 1 or 2 hours after a 6.8 quake moving fill around. Shouldn’t someone warn the construction workers of the hazards of loose fill after a quake?

I also extracted a portion of my 1999 comments that include references to articles on soft soils and their interaction with embankments. Copies of the articles were also supplied with my November 1999 comments.
There was also a hot spot for hydrocarbons near the outfall right after the 28 February 2001 earthquake that I haven't reported. The air smelled of relatively pure, very strong hydrocarbons as compared to “dirty particulate exhaust” hydrocarbon smell you get from construction vehicles.  The location is indicated on the photos.

Next week Governor Locke plans to declare a drought. Then the drinking water under SeaTac Airport will have regional significance, so more involvement by the USGC can be justified. We need both their seismologists as well as hydrologists. The threat of salt water intrusion, contamination through glaciated till fracture, and contamination through lenses, all first brought to my intention in conversations with USGC hydrologists, have NEVER been evaluated. The models to data according to the DOE deal with one aquifer layer and do nothing to evaluate many issues still on the table.

I will send in a hard copy with the web site photos since you do not have hard copies of those. I appreciate your technical efforts on this matter. It’s irresponsible to waste billions of tax payer dollars on building a part time runway that:

a) Increases the rate of incursions at an airport already rated sixth in US incursions in 2000, 

b) Increases ground traffic in a location rated as third most congested in the US for 2000

c) Costs more than building a new airport when ALL costs are considered,

d) Is too short for the new industry fleet mix changes that occurred around 1997 (Philadelphia airport already lamenting their runway length assumptions while Albuquerque rejected a 8,500 foot as too short),

e) Increases respiratory illness and cancer rate in King county which has a higher population than 13 US states, 

f) Dumps more toxics into Puget Sound where the southern resident orcas pod’s extinction is predicted in 25 years and they have been identified as some of the most toxic mammals in the world, and,

g) Will ultimately destroy what little is left of the watershed including its salmon bearing streams. 

If you have any ideas on how to get more attention on this subject, please contact me. Once again, thank you for all your efforts to data and I hope you will continue to be assigned to work the SeaTac Third runway permit process.

Letter was emailed – contact author at arlene8693@yahoo.com or through www.thirdrunway.homestead.com
Attachment A 

Extract from Arlene Brown’s Comments Submitted to Army Corps of Engineers and WA DOE, 29 Nov1999/1 Dec 1999 respectively

Note these comments are against the 1999 wall design which was modified in 2000 but still has similar issues

Record Setting Embankment Unsafe

The “Evaluation of Retaining Wall/Slope Alternatives to Reduce Impacts to Miller Creek, Embankment Station 174+00 to 186+00” (Ref. 114) finally confirmed what citizens have been writing in their comments for years, that the EIS embankment approach is not feasible. However, the Embankment report (reference 114) is misleading with regard to the difficulties of design and construction of the revised embankment. The DOE’s letter (Ref. 115) on 9 August 1999 commenting on the report states that a “wall of this height is rare”. The Shannon & Wilson’s peer review (Ref. 116) describes it as “a unique and challenging project”.  

The Embankment report (reference 114) does not make it clear that using only four tiers (walls) for the 135 feet Mechanically Stabilized earth (MSE) retaining wall will be a record setting feat of engineering. It glosses over the extra 20 feet on top of the 135 foot wall as well as the earth under it. The model at the hearing showed less than four tiers which would represent an even higher risk structure. How many tiers are there?

Although the Shannon & Wilson peer review mentions the subject of excavating the soft soils, the embankment report itself is wholly inadequate and did not even address this issue. It appears unaware of the challenges of building on the apex of the area’s aquifer in the middle of a seismic hazard area. The 9 August 1999 DOE letter qualified their comments on the number of wetlands impacted by saying they were relying solely on the report’s statement “very dense glacially overridden soils at depths on the order of 10 to 30 feet” rather than boring logs or other data. In other words, the DOE assessment didn’t address that the embankment cuts through a seismic anomaly area as indicated in the FEIS map (IV 19-2).

The 135 foot embankment with an additional 20 feet of fill on top of it sits on top of an area the FEIS Exhibit IV.19-2 indicates is a seismic hazard. The FAA Record of Decision requires these soft soils to be excavated or stabilized. What are the wetlands impacts form this excavation of soft soils? This question applies to all the soft soils impacted, not just the area under the incredibly tall embankment. See map in Appendix A (shows schools nearby) and F (seismic hazards).

The report does not recognize that the history of SeaTac hydrology is that if you place dry fill on this aquifer, the water moves up into the dry fill. This will create an enormous corrosion hazard for the metal reinforcements in the MSE walls. Although they can size it to assume it will continuously corrode, what will the corrosion products do to the aquifer? How much corrosion products will there be? What is the added cost to oversize the steel so it can sit in water? How long before our drinking water gets contaminated from the degrading materials? The water under the airport also travels in underground springs to Puget Sound. 

If polymers are used for reinforcement in the MSE walls, there is very limited data on their longevity (reference 124) and none that I’ve been able to locate so far that considers the impact of airport contaminants on them. The oldest MSE polymer reinforced wall I have been able to locate to date is under 15 years old. How old is the oldest polymer reinforced MSE wall that is over 8 feet? What height is it? What contaminants are in the area? Will the plastics ultimately contaminate the water leading to an increase in health problems such as breast cancer (ref. 78 and 149 )? 

Why wasn’t the risk of contamination of the aquifer, and eventually our drinking water, from degrading embankment materials considered in the embankment report? From this perspective wouldn’t a concrete dam be safer? 

What are the environmental impacts to repair the MSE walls? Will it require the closure of the Third runway to repair? What life will it be designed to?

Regardless of whether four or seven tiers are used, the wall will present a far greater bird hazard than any responsible wetlands mitigation in the area would ever do. It would provide a great nesting site. 

The tiered wall also creates a navigational hazard to pilots when they use the distance to the ground as a location indicator. The only response that I’ve had from pilots on this subject so far, that hasn’t been a four letter word, is “despise it”.

How will the 2 to 1 slope fill on top of the 135-foot embankment be kept in place during heavy rains and earthquakes? 

How many of the other tall walls in the world have additional fill on top of them? Are any of them actually about a 170 foot embankment like this? What are their reinforcements? What types of soils are these TALL walls built on? How close were the drinking water sources to the stabilized soils, if stabilized soils were used? 

In addition to comparing the details of this wall to the walls in the embankment report, please also compare the proposed MSE wall construction to the award winning 1997 Grand County wall whose picture and description on the internet appear to be similar (Ref 188). This reinforced soil retaining wall used split-faced concrete blocks and geosynthetic reinforcements and set a world record by being 55 feet high.

Why was only 50 feet allowed as a buffer for one side of Miller Creek and 100 feet for the other? Both the proposed 30 feet and 50 feet buffers are inadequate. Aren’t you discriminating against the east bank of Miller Creek to save construction costs? Normandy Park requires a 100 feet buffer from Miller Creek to build just a deck. The buffers are too small. How does this measure up to the proposed 300 foot management area beside salmon bearing creeks in the new proposed King County Comprehensive Plan?

What are the shadow effects to the quality of the land beside Miller Creek? What are the direct and indirect effects of these massive shadows?

The October 1999 Geotechnical Journal indicates standard Geotechnical surveys will not detect all soft soils (Ref. 117). It mentions a bridge in California failing an hour after an earthquake. It is the effects of gravity on soft soil deformation, deformation that can continue long after the earthquake is over, that contribute to making soft soils such a hazard. 

The October 1999 Geotechnical Journal also discusses the load of embankments on seismic anomalies, amount of increased deformation due to the presence of even a 4 mm layer of soft soil, and safety factors for various embankment slopes (see references 117-121). These articles provide the reasons for the following questions:

· What measures been taken to ensure all soft soils both on the surface and underground are identified? Have there been any geotechnical surveys that were specifically looking for soft soils been conducted?

· Will soft soils be excavated?

· If yes, when a seismic anomaly is adjacent to construction will it be excavated too? 

· How many additional wetlands will be impacted by the excavation of the soft soils?

· Has the FAA Record of Decision potentially already been violated due to lack of adequate geotechnical surveys?

· Approximately how much additional earthquake damage will Highway 509, the highway overpass over 160 St., Sunnydale Elementary School, Miller Creek, the homes and businesses near the tall embankment sustain due to of the interactions of soft soil near or under the embankment?

· How will this increased earthquake hazard for the nearby highways and properties be mitigated? 

· Will the Port pay for earthquake insurance or buyout the area?

· What safety factor is proposed for the various embankments? Has its selection been “cookbook” or based on a thorough understanding of the additional complications such as the aquifer and underground springs, additional storm water since the Third runway is now 14 feet lower than the other runway (ref. (aaa)), seismic anomalies, aircraft vibration, the record setting aspects of the tiered wall dimensions, impact to wetlands if the fill in the 2 to 1 slope area on top moves, possibility that the east-west earthquake fault running through Lake Washington slants under the airport, etc? Note, earthquake data was submitted previously so is not repeated. See also Reference 171.

Have more traditional tall MSE embankments with at least six or seven walls spaced at least 1.5 meters apart rather then four tall walls been considered? Of course, this would create an even greater bird hazard by creating even more wall ledges to nest on but wouldn’t it be more similar to current practices? Aren’t the risks of degradation of embankment materials and the subsequent difficulties of repairs, risk to the aquifer and risk to the creek, larger with MSE walls than an arched concrete dam? Wouldn’t a concrete dam require fewer repairs?

Why wasn’t an arched concrete dam given more serious consideration? Shouldn’t safety be more important than money considering its failure could kill multiple salmon bearing creeks as well as have many other harmful effects? Don’t we need a long term wall that has lower design risks with a longer track record?

Procedural Note The embankment report I referred to here had no date on my copy (reference 114). The DOE letter dated 9 August 1999 to Tom Luster did not indicate what version had been reviewed. The Peer report by Shannon & Wilson was dated March 27, 1999 but did not indicate a draft report date.  I have no way of knowing if we all evaluated the same or different versions of the same report.

Extract from November/December 1999 References

113) “Results of Monitoring King County Wetland Mitigations”, by Anna Mockler et al, King County Dept. Of Development and Environmental Services, 4 August 1998. 
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