
Seattle Tunnel Partners 
999 Third Avenue, Suite 2424 
Seattle, WA 98104 

January 15, 2014 

Washington State Department of Transportation 
Alaskan Way Viaduct 
999 Third Avenue, Suite 2424 
Seattle, WA 98104 
Attn: Matt Preedy 

Re : PCO #0250- TBM Obstruction 

Dear Mr. Preedy, 

WSDOT Contract No. 007999 
SR 99 Bored Tunnel Alternative Design-Bui ld Project 

Phone: 206-971-8701 Fax: 206-971-8702 

Serial Letter WSD-0541 

5-G-COR-TU N-CRll-00235-14 

We are in receipt of your letter dated January 13, 2014, same subject as above, in which you requested 
STP responses to six WSDOT questions by close of business January 14, 2014 and STP responses to 
eleven WSDOT questions by close of business January 15, 2014. 

Below are your second eleven questions and our corresponding responses: 

1. WSDOT Question: What is the status of all the features and capabilities needed to operate all 
features of the TBM as required by the contract and described in your Proposal (e.g. probe 
drilling from the TBM)? 

STP Response: The commissioning of the TBM is a redundant process consisting of the following 
four steps, as previously expla ined : 

• Factory Commissioning- February 27, 2013 

• Assembly, Testing and Commissioning on site after three (3) excavation strokes- August 
14,2013 

• Provisional Reception on site after twenty (20) excavation strokes- October 3, 2013 

• Final Reception after two hundred (200} excavation strokes- TBD 

Every TBM feature and component has been test ed during the commissioning process, except 
for the Primary Drill, the Midget Drill and the Hyperbaric Interventions means. It was agreed to 
postpone the testing and commissioning of these items until the scheduled TBM stoppage at 
Safe Haven #3, excavation of ring #232, for the benefit of the project schedule and since these 
items require auxiliary means and associated operations such as assembly of special rings. 

Every TBM component has been individually tested in factory by its manufacturer, regardless of 
if arriving to Hitachi Zosen Factory or directly to the jobsite, as was the case fo r the transfo rmers 
or the TBM conveyor belt components. 
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Seattle Tunnel Partners 
999 Third Avenue, Suite 2424 
Seattle, WA 98104 

WSDOT Contract No. 007999 
SR 99 Bored Tunne l Alternative Design-Build Project 

Phone: 206-971-8701 Fax: 206-971-8702 

2. WSDOT Question: What are the potential causes of the experienced wear of the various cutting 
tools inspected and replaced since start of mining? Are you modifying the design of any of these 
tools from those originally installed? If so, why are they being modified and what conditions are 
they better able to handle as a result? 

STP Response: During the initial launch the TBM mined through concrete reinforced with GFRP, 
jet grouting, timber, boulders and cobbles, all of which accelerated the wear on the cutters. As 
a result of this normal wear and tear, some of these cutters needed to be changed during the 
stoppage at Safe Haven #2. 

We have found again normal wear and tear in some of the Precutting Bits replaced from within 
the cutterhead arms at atmospheric conditions since the TBM stopped during the excavation of 
ring #149. However, some other Precutting Bits have been dramatically damaged by what we 
classify as impact with man-made obstructions, such as steel, following a clear pattern in the 
cutterhead for localized damage. We believe that the 8 inch diameter well casing left in place is 
the most likely cause for such serious damage. 

STP was informed of the well casing's existence by WSDOT six days after the well casing was 
encountered by the TBM. It appears that a portion of the casing may have remained jammed 
right in front of the cutterhead during the last 12 rings of excavation and damaged the cutting 
tools during cutterhead rotation as the TBM moved forward . 

The TBM and its cutting tools were never designed to break up and mine through steel. 

While it is true that the initia l launch the TBM mined through concrete, boulders and cobbles, all 
of wh ich accelerated the wear on some cutters, requiring them to be changed at Safe Haven #2, 
once the TBM entered native ground the ground cond it ions encountered are not considered 
sufficiently abrasive to cause the level of damage observed on some of the Precutting bits, as 
discussed above. We believe that the steel pipe is the primary cause of the damage to the 
cutting tools. 

STP considers the current design and configuration of the cutterhead and its cutting tools and 
protections to be sufficient to mine the ground expected and described in the contract 
documents. However, STP has always reserved the right and ability to optimize the design of the 
cutting bits based on actual mining data as part of our continuous lessons-learned process. 

Cutting Tools performance is one of the most important but not the only TBM feature that STP 
technicians and in-house experts systematically monitor on a real-time basis throughout the 
excavation phase. STP will utilize not only Hitachi Zosen or its primary suppliers' expertise, such 
as Mitsubishi Materials and The Robbins Company, but also any other recognized brand 
available, in order to improve the performance of the cutting tools and therefore, the TBM. 
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Seattle Tunnel Partners 
999 Third Avenue, Suite 2424 
Seattle, WA 98104 

WSDOT Contract No. 007999 
SR 99 Bored Tunnel Alternative Design-Build Project 

Phone: 206-971-8701 Fax: 206-971-8702 

3. WSDOT Question: What are the potential causes of the wear experienced in the screw conveyor 
housing and other TBM parts? Are you modifying the design of the screw conveyor housing or 
any element within or attached to the screw conveyor housing or mechanism to deal with this 
issue? Are there wear issues with other TBM parts that warrant changes? 

STP Response: STP is working closely with Hitachi Zosen to improve the performance of every 
aspect of the TBM. Currently, the only TBM components that have experienced severe wear are 
the screw conveyors. 

We are evaluating the information we have to identify the cause of this early wear in casings 
and augers and potential causes such as extra heat generated in the screws during the mining of 
the headwall, large weight of the augers themselves creating friction due to bending moment 
and the design and composition of anti-wear and hard facing material are being evaluated . 

This effect was observed before, especially in screw #2 and a contingency plan was put in place 
so the fabrication process of different materials has already commenced, with the goal of fixing 
it in the upcoming shut down at Safe Haven #3. 

The casing and auger hard facing protection are meant to be replaced as necessary. STP will try 
to minimize the frequency of replacement and to improve the way replacement is performed. 

4. WSDOT Question: Our STAT team has reported the TBM has been operating as a "blind shield" in 
some areas of the drive, using cutting head chamber pressure to force tunnel muck up the ribbon 
screw conveyor, and then utilizing partially closed cut off gates to control the rate of tunnel muck 
removal. This is not consistent with the intended or designed normal operation for this TBM. 
What are the factors that are causing this method of operation? Please further explain how you 
intend to operate the TBM from this point forward and whether your operations plan needs to 
be modified. 

STP Response: The TBM has been operated the way it was intended and designed, entirely 
within the boundaries of the Tunneling Work Plan (Submittal S-C-SUB-TUN-TR2.32-00519-04, 
RFC in June 2013). Please see entire Section 3 of Appendix 41 (page 831) and Section 5.4.3 page 
56, lines 29-31, among others. 

5. WSDOT Question: We noted that soil conditioning changed in the days prior to the day stopped 
mining. Please provide details regarding the soil conditioning used between November 25 and 
December 6, why those particular conditioners were selected, and your observations of their 
effectiveness. 

STP Response: Soil has being changing since day one, sometimes even during the excavation of 
one single ring. 
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Seattle Tunnel Partners 
999 Third Avenue, Suite 2424 
Seattle, WA 98104 

WSDOT Contract No. 007999 
SR 99 Bored Tunnel Alternative Design-Build Project 
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After resuming mining after Safe Haven #2 (ring #59) the soil conditioner predominantly used 
was the foam agent BASF Meyco SLF 47, following field observation and manufacturer's 
recommendation, with the following parameters: 

• Concentration = 4%-5% 

• FER= 10-14 

• FIR= 40%-50% 

However, the anti-clay polymer BASF Rheosoil127 has been used from Ring #76 to Ring #149, in 
order to condition the clay in the ground that was part of the continuously mixed face 
conditions, under the following parameters: 

• Concentration= 4%-5% 

• FER= 10-14 
• FIR= 40%-50% 

Additionally, liquid polymer BASF Meyco SLF P1 was used to control the muck in water saturated 
ground with flowing wate r, with a consumption ranging from 1% to 5% by volume. 

The ground conditioning agents and system have proven to be effective in their ability to 
condition the ground, as you can see in Figure 1 below. STP will continue to optimize the system 
as well as modify the condition regimen as the ground changes to further improve the mining 
performance. This will enable STP to mitigate risks of settlement and maintain control of the 
muck and mining operations by maintaining a proper EPB plug in the excavation plenum. 
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Seattle Tunnel Partners 
999 Thi rd Avenue, Suite 2424 

Seattle, WA 98104 

WSDOT Contract No. 007999 
SR 99 Bored Tunnel Alternative Design-Build Project 

Phone : 206-971-8701 Fax: 206-971-8702 
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Figure 1 Average speed of mining per ring since SH#2 

6. WSDOT Question: Have you changed, or are you planning to change the soil conditioning 
regimen for the reminder of the drive? 

STP Response: The soil condition ing regimen will not change dramatically for the remaining of 
the drive, although we reserve the right to improve the procedures and of testing different soil 
conditions, as part of our lessons-learned process. The basics of the reg imen will remain the 
same as stated in the Tunneling Work Plan mentioned above and whose highlights are as 
follows: 

• Anti-clay polymer BASF Rheosoil127 or similar to break down and manage clay; 

• Foam agent BASF Meyco SLF 47 or similar to form the EPB paste in cohesion less ground; 

• Polymer to control the water in "saturated" ground, BASF Meyco SLF P1, P2 or similar; 
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7. WSDOT Question: STP's TBM Mining & Intervention Plan Schedule, as late as June 2013, planned 
on at least three hyperbaric interventions prior to the current location. Why was Seattle Tunnel 
Partner not able to proceed with a hyperbaric intervention before this week? 

STP Response: The plan always was to perform the first two hyperbaric interventions at Safe 
Haven #2 and Safe Haven #3, as you can see on pages 78 and 79 in the Tunneling Work Plan 
released for construction in June 2013, as mentioned before. 

Safe Haven #2 allowed for an atmospheric intervention, while it was agreed that the first 
hyperbaric intervention would be performed in the Safe Haven #3, at the same time that STP 
was going to finish commissioning the TBM and testing its functionalities. 

8. WSDOT Question: What are the factors and decisions that led to operating the TBM at extremely 
high temperatures prior to the shut down on the afternoon of December 6th? Were any fail safe 
mechanisms overridden during the period leading up to shut down? 

STP Response: The TBM was not operated at extremely high temperatures. The temperatures 
would rapidly rise until the cut off temperature was reached which would shut the TBM down. 
A cooling period was allowed which brought the temperature back down to the previous 
operating average temperature. The high rate of temperature increase can be attributed to the 
high temperature and heat capacity of the soil in the cutterhead and the cutterhead itself. 
The heat generation sources that continued to feed into the ground could have been the steel 
on steel friction from the steel pipe as well as the friction between the ground and the 
cutterhead with severely damaged cutting bits, due to impact with the steel pipe. 

Fail safe mechanisms were not overridden during the period leading up to the shutdown. In this 
particular case, the fail safe mechanism for the main bearing seals is set at 70 C for the machine. 
The first cut off temperature was set at 60 C, and then increased to 65 C to see if better results 
could be achieved. However, the final fail safe temperature was never changed or exceeded . 

9. WSDOT Question: What is your plan to engage Enrique Fernandez and other tunneling experts to 
trouble shoot the causes of the current TBM stoppage situation to evaluate the status of the 
TBM, or to evaluate your effort to restart the tunnel boring machine? In conversations between 
WSDOT and Seattle Tunnel Partners, Mr. Fernandez, head of Dragados' underground technical 
department was identified as a support resource. However, it is our understanding that he has 
not been at the project site since mining stopped on December 6, 2013. 

STP Response: Since the start of the TBM stoppage on December 7, 2013, STP has been 
communicating with Enrique Fernandez through Dragados USA on a daily basis. Juan Luis 
Magro, Construction Manager, is the point of contact between STP and Enrique Fernandez. 

Mr. Fernandez covers every Underground project Dragados is currently executing all over the 
world. Given the importance of this situation, he and his team have been continuously 
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monitoring the progress of this issue from Madrid, as well as assisting STP in preparation of 
contingency plans and all the activities implemented to date, as previously submitted . 

Enrique Fernandez will arrive to Seattle tomorrow, Thursday January 16, 2014, to stay in town at 
least one week. He wi ll return as many times as necessary and he and his team will continue 
assisting this project as needed. 

10. WSDOT Question: In addition to Mr. Fernandez, what other experts have you engaged since 
December 6? 

STP Response: Besides STP's highly qualified team, which is able to deal with situations like this, 
STP has been communicating with the following experts, which have been engaged in the 
decision making process regarding this situation: 

• Julian Garvin (Dragados USA Senior Vice President & Equipment Manager)- Julian has 
extensive experience in TBM and tunneling operations and has been involved in this 
project since bidding phase. He will arrive to town from NYC tomorrow, to stay as long 
as necessary. 

• Hitachi Zosen Senior Management. The Project Manager and his technicians on site are 
is in constant contact with highly experienced people of their organization in Japan. The 
key personnel of their panel of experts that have been involved with this current 
stoppage issue are : 

o Yasuharu Hanaoka, Business Unit President of Shield Machines 

o Shingo Takashi, General Manager of Designing Department 

o Hiroshi Tomiki, General Manager of Proposal Department 

o Hidetoshi Hirata, General Manager of Engineering Department 

o Takanobu Sato, Deputy General Manager of Construction Department 

o Kenji lmai, Ex-Business Unit President of Shield Machine 

11. WSDOT Question: In light of Contract Section 2.2(i), which states in part, "mitigate delay to the 
Project and mitigate damages due to delay in all circumstances, to the extent possible, including 
by resequencing, reallocating or redeploying Design-Builder's forces to other work, as 
appropriate, please identify any schedule recovery opportunities that STP may be considering, 
including, but not limited to whether STP has considered completing work that may have been 
scheduled to be done in Safe Haven #3 now while mining operations have stopped (i.e ., launch 
pit configuration, tunnel machine maintenance, etc.) 

STP Response: STP w ill generate a schedule recovery plan if and when one is deemed necessary. 
Currently, the scope of work for repairs and any potential delays are still unknown, at least until 
current phase of the plan, hyperbaric interventions to inspect cutterhead and excavation 
plenum, is completed. Once the extent of the damages and therefore, of the delays are more 
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clearly understood, the need for a recovery plan will be assessed and recovery plan might be 
issues as necessary. 

Since the steel pipe, per our previous correspondence, is WSDOT's responsibility and liability 
under the Contract, WSDOT has always had the option to accelerate the work, at WSDOT's 
expense, to mitigate any delays. 

Please contact the undersigned if you have any questions or require any further information. 

Chris Dixon 
Project Manager 

Attachment 

cc: Correspondence File 

Aconex: Hauser, Monahan, Magro, Alonso, Anderson 
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