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Utility Relocation Plan 
 

1 BACKGROUND AND PURPOSE 
This plan is required by the Regional Water Quality Control Board, San Francisco Bay Region (Water 
Board) as part of Section 401 permit approval for the San Francisquito Creek Flood Reduction, 
Ecosystem Restoration, & Recreation Project (Water Board, 2015).  Specifically, Condition 401-16 
requires the following:   

No later than 60 days before the beginning of work, the JPA shall prepare and submit a utility 
relocation plan, acceptable to the Executive Officer, that identifies, at a minimum, appropriate 
measures to prevent impacts during horizontal directional drilling, elevations of live and 
abandoned utilities, proposed disposal locations or methods for excess sediment, proposed 
sediment reuse, and related information. In addition, the plan shall document the locations of 
any utilities abandoned in place. 

In addition, this plan is written to comply with Water Board permit condition 401-18, which specifies 
that the relocation of the sanitary sewer identify the depth below the channel that the sanitary sewer is 
to be relocated and demonstrate that the line cannot be constructed at a deeper depth. This plan is also 
in compliance with Water Board permit condition 401-19 that specifies removal of the gas pipeline to be 
abandoned from beneath the creek channel and levees.     

The overall scope of the San Francisquito Creek Flood Reduction, Ecosystem Restoration, & Recreation 
Project is to provide 100-year creek flood protection in the Cities of East Palo Alto, Palo Alto and Menlo 
Park, California. Additionally, it will reduce flood risks from Bay tides and 50 years of future Sea Level 
Rise within the creek in concert with the SFCJPA’s planned coastal levee system for the region.  

The final 100% Design documents were completed April 2016. The Santa Clara Valley Water District 
(SCVWD), a member agency of the SFCJPA, will manage construction.  The schedule for construction 
within the creek is June 15 through October 15, with two to three seasons of construction estimated for 
2016 to 2018.  

This plan covers the following utilities that will be relocated prior to the start of the project:  

• Gas, by Pacific Gas and Electric (PG&E) 
• Electric, by PG&E 
• Sanitary sewer, by East Palo Alto Sanitary District (EPASD) 

It should be noted that horizontal drilling is no longer planned as part of utility relocation. Therefore, 
this plan does not include measures to alleviate impacts from horizontal drilling as specified in the 
Section 410 Permit. Instead this document describes measures associated with preventing adverse 
environmental effects from micro-tunneling, micro-pile borings and open trenching, which are the 
methods that will be used for the utility relocation projects. 
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The attached engineering plans (Attachments A-C) provide specifications to perform the work. 
Specifically related to Water Board Section 401 permit approval, Condition 401-16, 18 and 19 described 
above, Attachments A-C document the locations and elevations of live and abandoned utilities. The 
plans also describe methods by which gas and sewer lines will be abandoned or removed.   Electric lines 
will be moved and therefore not abandoned.  

2 GAS 

2.1 DESCRIPTION 
PG&E, Gas Transmission and Distribution, San Francisco, California, will be implementing a gas line 
relocation project that will install 3,350 feet of 24-inch steel pipe, and retire in place approximately 
2,950 feet of 20-inch steel pipe installed in 1931 and 1959. The new pipe will be approximately 10 feet 
below the low flow channel of San Francisquito Creek.  Outside of the channel, the new pipe will be 
approximately 5 feet below ground surface (Attachment A).  

As required by Water Board Permit Condition 401-19, the abandoned gas lines beneath the creek and 
new levee areas will be removed later during construction of the San Francisquito Creek Flood 
Reduction, Ecosystem Restoration, & Recreation Project.  

The new pipeline will be installed by micro-tunneling and open trench methods. The majority of the 
project will be installed using open trench, with micro-tunneling under the creek.   Micro-tunneling 
combines tunnel boring and hydraulic jacks (pipe jacking method) with a remotely controlled steerable 
system to guide construction. Micro-tunneling will cause less disruption to the sensitive environmental 
habitat in San Francisquito Creek.  This is due to the following advantages:  

1. More direct route and little surface disturbance 
2. Significantly less drill spoil materials than horizontal directional drilling 
3. No liquid surfacing from drilling muds compared to horizontal drilling 
4. Minimizes dewatering needs due to continuous extraction as the bore advances 
5. Minimizes the potential for releases, and if a release occurs, it would be smaller and more 

contained and thus easier to prevent inadvertent discharges.   

The primary environmental issues to be addressed from micro-tunneling and open trenching are:   

• Groundwater from dewatering 
• Soil management, including fill, native materials, drill cuttings and spent drilling fluids.  
• Storm water erosion and runoff must be prevented from entering San Francisquito creek or 

marsh areas. 

Each of these items is described below.  

2.2 DEWATERING 
All groundwater generated during project dewatering activities will be placed into 20,000 gallon 
portable tanks (i.e., Baker Tanks) and then discharged or disposed of in accordance with the Diversion 
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Plan (SCVWD 2016).  Creek dewatering discharges, accumulated groundwater or stormwater removed 
during dewatering of excavations, and diverted creek and stormwater flows will be analyzed for the 
following discharge and receiving water limitations specified in Water Board permit condition 401-15: 

a. Discharge pH - the instantaneous discharge pH shall be in the range of 6.5 to 8.5 and 
shall not vary from ambient pH by more than 0.5 pH units. 

b. Discharge Dissolved Oxygen - the discharge dissolved oxygen concentration shall be no 
less than 5.0 milligrams per liter (mg/L) as an hourly average for discharging into tidal 
water and 7.0 mg/L (hourly average) for discharging into non-tidal receiving waters. 

c. Discharge Dissolved Sulfide shall not be greater than 0.1 mg/L. 
d. Receiving Water Turbidity – increases in the receiving water turbidity measured as 

nephelometric turbidity units (NTU) shall not be greater than 10 percent over baseline 
conditions in areas where natural turbidity is greater than 50 NTU.. All Project discharge 
plans shall identify an acceptable location or locations at which to measure background 
turbidity. The JPA shall monitor receiving water and discharge turbidity at least one time 
every 8 hours on days when discharges from excavations or any other dewatering 
processes may occur. 

e. Nutrients - the receiving waters shall not contain biostimulatory substances in 
concentrations that promote aquatic growths to the extent that such growths cause 
nuisance or adversely affect beneficial uses. 

f. There shall be no violation of any water quality standard for receiving waters adopted 
by the Regional Water Board or the State Water Resources Control Board.   

Background locations for turbidity will be collected on up to five occasions at the planned project 
discharge location area prior to the start of construction activities. The sample(s) must be representative 
of ambient conditions prior to construction.  The background turbidity will be used as the basis of 
comparison for turbidly discharges described under (b) above.  

The discharge location is provided in the Diversion Plan’s Monitoring Plan, Attachment G (SCVWD 2016).  
Water detained behind the upstream cofferdam will be pumped and piped past the work area and be 
discharged below the downstream cofferdam.   

2.3 SOIL AND WASTE MANAGEMENT  
The materials generated as a result of micro-tunneling and open trenching will consist of fill native 
materials (primarily Bay Mud), and a slurry of fill, native materials and bentonite drilling fluid. These 
materials will be stored onsite at the designated staging areas for the San Francisquito Creek Flood 
Reduction, Ecosystem Restoration, & Recreation Project, which include the parking lot of the Baylands 
Athletic Center and the inactive portion of the Palo Alto Golf Course.   

Exploratory borings will be performed prior to mobilization to collect groundwater and soil samples near 
the micro tunnel pit locations for disposal characterization. These data will be used to determine proper 
handling and disposal methods. The wet micro tunnel spoils will be placed into water tight 
containment/bins prior to off-haul for disposal. Soil spoils generated during excavation are expected to 
be used for backfill purposes. Excess soil and the micro tunnel spoils will be off-hauled for disposal based 
on the soil analytical data when obtained from the exploratory borings.  The backfill locations will be 
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managed and have best management practices applied similarly to any construction site including 
seeding, stabilization, and sediment controls (See Section 2.4). 

If the presence of contaminated soil is observed via smell or visual during micro-tunneling activities, all 
activities will be stopped until the exact nature of the contamination is determined.  Once the hazards 
associated with the contaminant(s) are determined, an action plan will be developed. At a minimum, the 
plan will include health and safety considerations, including appropriate personnel protection 
equipment (PPE), methods for removal and disposal.    

Contaminated soil will be segregated from clean soil/cuttings and profiled for appropriate disposal. 

2.4 STORMWATER MANAGEMENT AND SPILL PREVENTION TO PROTECT SAN FRANCISQUITO CREEK 

AND SENSITIVE HABITATS 
The contractor will be obtaining coverage under the Construction General Permit (Water Board Order 
No. DWQ-2009-0009, as amended by Order Nos. 2010-0014-DWQ and 2012-006-DWQ). In accordance 
with permit requirements and with PG&E R-349 L-101 Contingency Plans, spill prevention procedures 
will be followed. Spill containment materials will be onsite, and best management practices will be 
implemented.     

2.5 DOCUMENTATION  
Documentation for gas line relocation will include as-built diagrams that will provide the surveyed 
elevations of live and abandoned utilities, as well as the locations of any utilities abandoned in place. In 
addition, the project will not be considered complete until testing and inspection of the new line is 
performed and documented.  

 

3 ELECTRIC 

3.1 DESCRIPTION 
The Department of Engineering, PG&E, San Francisco, California will be completing upgrades for an 
electrical and telecommunications tower. PG&E has completed upgrades to five other towers in the 
vicinity, and the final project is for Tower 2/22, that will be located within the San Francisquito Creek 
widened creek bed.   The primary purpose of this project is to raise the height of the tower to meet 
requirements to support overhead electrical and telecommunications cables, and construct new 
footings for the tower such that they are suitable for a submerged environment.  

In order to accomplish this, the following sequence of work will be followed:  

• Community notification and fact sheet for posting/mailing 
• Complete biological surveys within 14 days of performing construction work and adhere to 

appropriate mitigation measures.  
• Develop SWPPP  
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• Coordinate with City of Palo Alto and other pre-construction utility work in area.  
• USA alert  

Once the above activities have been completed, drilling for the new foundation will commence. Two 
temporary poles and braces, known as shooflys, will be constructed to support the wires from the tower 
during tower moving.  The new foundation piles will be drilled to 40 feet below ground surface and the 
pile cap installed. The approximate 15-foot new heightening section will be secured to the new pile cap. 
The existing tower above the existing 7’ lattice base will be moved to the new location, which is adjacent 
to the existing location, by a large crane. The wires will be reattached. Electrical service will be 
maintained at all times by de-energizing and moving one set of wires at a time.  The project is expected 
to be completed in four weeks from mobilization.  

3.2 DEWATERING 
Dewatering is not needed for electrical upgrade work.  

3.3 SOIL AND WASTE MANAGEMENT  
Very little soil or other waste material will be generated during tower relocation. The drill cuttings from 
micro-pile foundation installation will be allowed to settle, with the liquid being tested and disposed at 
an appropriate off site location. The remaining soil is expected to be reused or on/offsite, using 
procedures similar to Section 2.3. The staging area for the electrical project will be on the Palo Alto Golf 
Course, near where the project will be implemented. 

Shoofly installation 

For all soils generated in pot holing and drilling holes for the poles for the shoofly poles: The soils will be 
stockpiled on site and tested and if non-hazardous will be used to fill the potholes and pole holes at the 
end of the job. If the soils test hazardous they will be hauled off site to an approved PG&E designated 
site. 

Micro Pile installation 

Micro piles are displacement piles so no soils are expected to be generated, however the drilling mud 
used will be contained and will be hauled of site for disposal. 

New tower Foundation/Pile cap 

Any soils generated will be stockpiled and tested; if non-hazardous they will be retained for use in 
backfilling if required after demolition of the existing foundation. If the soil tests hazardous, it will be 
hauled off site to a PG&E designated site. 

Existing Tower Foundation demolition 

The existing foundation will be demolished to 2’ below the existing grade. Concrete and rebar will be 
hauled off site to a PG&E designated site. Soil generated will be tested and if non-hazardous will be 
placed back into the excavation. If material is profiled as Class II, clean fill will be imported to bring back 
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to the existing grade. Alternatively, the excavation may be left below grade and filled as part of the 
regrading when the existing levee is relocated. 

3.4 STORMWATER MANAGEMENT AND SPILL PREVENTION TO PROTECT SAN FRANCISQUITO CREEK 

AND SENSITIVE HABITATS 
The contractor will be obtaining coverage under the Construction General Permit (Water Board Order 
No. DWQ-2009-0009, as amended by Order Nos. 2010-0014-DWQ and 2012-006-DWQ). In accordance 
with permit requirements, Best Management Practices, including stormwater management, erosion and 
sediment control and spill prevention and control procedures will be followed.  

3.5 DOCUMENTATION 
Documentation will consist of as-built diagrams. As-builts will consist of engineered drawings showing 
final depths and surveyed locations.  

4 SANITARY SEWER 

4.1 DESCRIPTION 
The East Palo Alto Sanitary District (EPASD) will be replacing approximately 800 feet of 24-inch diameter 
asbestos cement pipe sanitary sewer piping by installing approximately 1,000 feet of new 30-inch outer 
diameter high-density polyethylene (HDPE) piping. The project also includes installation of five new 
concrete manholes with cast iron frames and covers.  Piping will be installed via open trench methods. 
Some of the existing piping will be removed based on location, with remaining piping to be abandoned 
in place.  

Approximately 500 feet of sewer pipeline (out of the 1,000 feet of new pipeline length) will be an 
inverted siphon beneath San Francisquito Creek and its adjacent banks to replace the existing siphon 
required due to the widening of the channel. For flow and maintenance reasons, the section will include 
up to two pipelines, one 30-inch HDPE and one section of 22-inch HDPE. 

As required by Water Board Permit Condition 401-19, the abandoned sanitary sewer lines beneath the 
creek and new levee areas will be removed. The existing sewer flows will be maintained during the 
project via contractor bypass pumps and piping, with no service shutdowns planned (Freyer & Laureta, 
Inc., March 2016, Attachment C). 

Water Board permit condition 401-18 requires the SFCJPA to identify the depth below the channel that 
the sanitary sewer is to be relocated and demonstrate that the line cannot be constructed at a deeper 
depth.  

Because EPASD must connect the relocated section of the sewer line to existing lines outside of the 
proposed channel on both sides of the Creek, and because those existing lines are at a higher elevation 
than the creek channel invert, the relocated section under the Creek must dip down to provide cover 
beneath the Creek, and will function as an inverted siphon.   
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Geotechnical investigations performed by EPASD indicate that the relocated portion of the line below 
the channel will require “over excavation” down to an elevation needed to provide a stable substrate to 
prevent differential settlement of the relocated portion of the line.  As such, the designed elevation of 
the relocated portion of the line (5.3 feet of cover below the invert of the low flow channel) is at a 
greater depth than what would otherwise be designed for optimal performance of the inverted siphon. 

Placing the relocated portion of the line any deeper would diminish the hydraulic performance of the 
inverted siphon, significantly compromising flow within the line and creating a need to perform frequent 
maintenance activities to remove accumulated solids within the line.          

Unlike common exposure of a subsurface utility line due to erosion in upland stream reaches, where 
downcutting of the channel invert can be a fluvial geomorphic effect of natural channel gradient or 
human impacts, the relocated section of the line beneath the creek channel is at a location where the 
tides of San Francisco Bay act as the hydraulic control and stabilize the elevation of the low flow channel 
at 0.0 NAVD88.  Progressive downcutting of the channel in this location would only be possible 
hydraulically if sea level were to fall significantly, which is counter to projected sea level rise that has 
been universally accepted by the scientific community.    

4.2 DEWATERING  
The sanitary sewer siphon replacement project requires dewatering since groundwater may be 
encountered approximately two feet below ground surface based on project planning investigations.  
Dewatering tanks are to be placed near the south side of the channel approximately 850 feet from the 
new sanitary sewer manhole (Attachment C). The groundwater is to be tested and treated as needed to 
meet effluent limitations in accordance with the Water Diversion Plan prepared by SCVWD (SCVWD, 
April 2016).  

Creek dewatering discharges, accumulated groundwater or stormwater removed during dewatering of 
excavations, and diverted creek and stormwater flows will be analyzed for the following discharge and 
receiving water limitations specified in Water Board permit condition 401-15: 

a. Discharge pH - the instantaneous discharge pH shall be in the range of 6.5 to 8.5 and 
shall not vary from ambient pH by more than 0.5 pH units. 

b. Discharge Dissolved Oxygen - the discharge dissolved oxygen concentration shall be no 
less than 5.0 milligrams per liter (mg/L) as an hourly average for discharging into tidal 
water and 7.0 mg/L (hourly average) for discharging into non-tidal receiving waters. 

c. Discharge Dissolved Sulfide shall not be greater than 0.1 mg/L. 
d. Receiving Water Turbidity - increases in the receiving water turbidity measured as 

nephelometric turbidity units (NTU) shall not be greater than 10 percent over baseline 
conditions in areas where natural turbidity is greater than 50 NTU. All Project discharge 
plans shall identify an acceptable location or locations at which to measure background 
turbidity. The JPA shall monitor receiving water and discharge turbidity at least one time 
every 8 hours on days when discharges from excavations or any other dewatering 
processes may occur. 
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e. Nutrients - the receiving waters shall not contain biostimulatory substances in 
concentrations that promote aquatic growths to the extent that such growths cause 
nuisance or adversely affect beneficial uses. 

f. There shall be no violation of any water quality standard for receiving waters adopted 
by the Regional Water Board or the State Water Resources Control Board.   

Background locations for turbidity will be collected on up to five occasions at the planned project 
discharge location area prior to the start of construction activities. The sample(s) must be representative 
of ambient conditions prior to construction.  The background turbidity will be used as the basis of 
comparison for turbidly discharges described under (b) above.  

The discharge location is provided in the Diversion Plan’s Monitoring Plan, Attachment G (SCVWD 2016).  
Water detained behind the upstream cofferdam will be pumped and piped past the work area and be 
discharged below the downstream cofferdam. 

4.3 SOIL AND WASTE MANAGEMENT 
The excavation trench is expected to range from approximately eight feet to 25 feet deep such that it 
will extend to the base of Bay Mud soils, and be approximately 1,000 feet long. After the new piping and 
appurtenances are installed, the trench will be backfilled with a structural backfill in accordance with the 
engineering plans and geotechnical report (Attachment C). As described in the engineering plans, the 
project does not allow stockpiled soil in the public right-of-way unless approved by the City Engineer. 
The stockpiled soil will be characterized for offsite disposal or reuse in accordance with local, state and 
federal regulations. Designated areas for temporary stockpiled soil are parking lot of Baylands Athletic 
Center, an unused portion of Palo Alto Golf Course. Stockpile management would include inspection and 
cover, as appropriate. Stockpile minimization is preferred, with direct off-haul, if possible, during 
excavation.   

If the presence of contaminated soil is observed, all activities will be stopped until the exact nature of 
the contamination is determined.  Once the hazards associated with the contaminant(s) are determined, 
an action plan will be developed. At a minimum, the plan will include health and safety considerations, 
including appropriate personnel protection equipment (PPE), methods for removal and disposal. 
Contaminated soil will be segregated from clean soil/cuttings and profiled for appropriate disposal. 

Sections of the existing asbestos cement piping will be filled with cement slurry, capped on both sides 
with 12-inches of concrete and abandoned in place. Other portions of the existing asbestos cement pipe 
need to be removed due to proximate location near San Francisquito Creek and the new levee. This 
piping will be removed and disposed as a non-hazardous special waste in accordance with San Mateo 
and Santa Clara County regulations.  The California Environmental Protection Agency (CalEPA) considers 
non-friable bulk asbestos containing waste to be nonhazardous regardless of its asbestos content, so it is 
not subject to regulation under Title 22, Division 4.5, of the California Code of Regulations (DTSC 2006). 
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4.4 STORMWATER MANAGEMENT AND SPILL PREVENTION TO PROTECT SAN FRANCISQUITO CREEK 

AND SENSITIVE HABITATS 
The contractor will be obtaining coverage under the Construction General Permit (Water Board Order 
No. DWQ-2009-0009, as amended by Order Nos. 2010-0014-DWQ and 2012-006-DWQ). In accordance 
with permit requirements for Risk Level 2 sites, the contractor will comply with associated Best 
Management Practices as described in the Diversion Plan (SCVWD 2016) and engineering plans 
(Attachment C). These practices include stormwater management, erosion and sediment control, spill 
prevention and control procedures.   

4.5 DOCUMENTATION 
Documentation will consist of as-built diagrams. In particular, the installed piping locations will be 
surveyed in order to assess final depth of pipe within the creek, as well as easement purposes.  

5 REFERENCES 
California Department of Toxic Substances Control (DTSC), 2006.  Fact Sheet Managing Asbestos Waste, 
December.   

Ferguson, Jayde 2015. Environmental Benefits of Micro-Tunneling DM Civil Contractors, Perth, Western 
Australia March 30.  http://www.mining.com/web/4-environmental-benefits-microtunneling-know/ URL 
accessed April 5, 2016. 

Primary Services Corporation/Vadnais Trenchless, on behalf of Pacific Gas and Electric (PG&E), undated.   
MicroTunnel Contingency Plans for San Francisquito Creek, PG&E R-349 L-101 

Ohio Environmental Protection Agency 2013 (Ohio EPA). Fact Sheet, Division of Surface Water, 
Horizontal Directional Drilling for Utility Line Installation Disposal of Horizontal Directional Drilling 
Wastes and Protection of Water Resources December. 
http://epa.ohio.gov/Portals/0/general%20pdfs/HorizontalDirectionalDrillingforUtilityLineInstallation.pdf 
URL accessed April 5, 2016. 

Santa Clara Valley Water District (SCVWD) 2016. Diversion Plan, Dewatering/Fish Relocation Plan for San 
Francisquito Creek, April 12. 

Regional Water Quality Control Board, San Francisco Bay Region (Water Board) 2015. Conditional Water 
Quality Certification for the San Francisquito Creek Flood Reduction, Ecosystem Restoration, and 
Recreation Project, Cities of Palo Alto and East Palo Alto, Santa Clara and San Mateo Counties CIWQS 
Place No. 757384 (SG)7, April 7.   

 

  

http://www.mining.com/web/4-environmental-benefits-microtunneling-know/
http://epa.ohio.gov/Portals/0/general%20pdfs/HorizontalDirectionalDrillingforUtilityLineInstallation.pdf


 

 

 

Attachment A  

Engineering Specifications  

PG&E Gas Pipeline Relocation 

  



























   
MICROTUNNEL CONTINGENCY PLANS 
 
Machine Unable To Advance: 
 Possible Obstructions – Our machines are designed to chew up items that are 

fairly large in size.  The largest possible sized object that will fit in the cutting 
wheel is approximately 30% of the diameter of the machine.  However, if an 
obstruction was encountered larger than 30% of the diameter of the machine and 
was unable to be broken up and swallowed by the microtunnel machine, we 
would slightly pull the face back and allow the material to be slowly chipped at 
until fully ingested.  Finally, if the machine were indeed unable to break-up and 
ingest such an object, pulling back or retrieving the machine (911 shaft) would be 
our only alternative.  Should an obstruction require a pull-back, or a 911 shaft, 
further discussions will be required by all stakeholders and plans will be 
developed and submitted for approval at that time.  In the event that an 
obstruction was hit beneath San Francisquito Creek that we were not able to pass, 
pulling back the MTBM into the jacking shaft would be our only option.  We 
would utilize the attachment points on the rear of the MTBM and run pull-back 
rods back through the pipeline into the jacking shaft.  The pull-back rods would 
then be attached to the jacking frame (or specifically designed hydraulic cylinder), 
and an attempt to pull the machine back would be made.  The void created by 
removing the MTBM and steel casing would be filled with a thickened bentonite 
mixture. 

 
 Insufficient Jacking – We have little reason to believe that this scenario will 

occur.  Previous tunnels in similar ground conditions have shown relatively low 
jacking loads.  For this project we will have an allowable jacking force of 
approximately 300 tons.  In the event that jacking pressures start to rise at a level 
greater than we were anticipating, we will add a soil support polymer to the 
lubrication.  If that doesn’t stabilize the jacking pressures, we can provide 
additional lubrication at injection ports throughout the tunnel alignment. 

 
 Machine Malfunction – Immediately, upon any evidence of machine 

malfunction, the jacking operation will cease.  The technician and crew will 
troubleshoot the problem, seek assistance from a factory representative if 
necessary, and perform the required repairs.  When all functions of the machine 
test-out successfully, the jacking operation will continue. 

 
 Soil Unable to Support the MTBM – Based on the information provided in the 

geotechnical report, it’s unlikely that we will run into this problem on this project.  
However, if this problem does arise, jet grouting or other means of ground 
improvement to allow the machine to be supported by the soil would be required.  

   
 MTBM “Freezes” – If after implementing the contingency plans listed above, we 

were still unable to advance the machine, we would have to pull the MTBM back 
into the jacking shaft.   



 
Settlement & Subsidence: 
 Surveyed Surface Deformations – If heave is encountered, tunnel advancement 

will be slowed or slurry pressure and earth pressure decreased.  Typically, heave 
occurs during a change in material (i.e. from stiff clay to loose sand).  If 
settlement occurs, tunnel advancement would be increased or slurry pressure and 
earth pressure increased.  The slurry could also be thickened to add additional 
support at the face of the tunnel.  

 
 Excess Excavated Volume – When excavated volumes exceed calculated 

volumes the tunnel progress will be increased.  A slow advancement rate and high 
slurry pressure typically cause over-excavation.  Thickening of the slurry can help 
to counter such an occurrence. 

 
 Sudden Face Pressure Decrease – If we observe a sudden decrease in face 

pressure while tunneling we would immediately activate the slurry bypass mode 
and check the surface for signs of a frac-out.  If slurry was being lost at the 
surface we would definitely see a drop in face pressure.  If no signs of a frac-out 
are visible we would check the separation plant for a change in the material being 
excavated to look for sign of unstable material.  A change in material conditions 
from rock to sand could cause a sudden face pressure decrease.  If the drop in face 
pressure was due to a change in the type of material we are excavating we thicken 
up the slurry by adding bentonite.  We would also increase the advancement rate 
and decrease the slurry pressure to balance the pressures at the tunnel face.  

 
Slurry Separation Problems: 
 Excavated Material not Separated at Separation Plant – If the separation plant 

is not providing adequate separation of the excavated material from the slurry we 
would check the following; proper screens on the primary and secondary shakers, 
hydrocyclones functioning properly, centrifuge functioning properly, proper 
flocculant injection rate. 
 

 Excavated Material Settles Out in Slurry Lines – If the excavated material 
settles out in the slurry lines, the lines will be disconnected and cleaned or flushed 
out.  This will typically occur at the booster pump raising the slurry out of the 
shaft.  If the problem persists, bentonite will be added to the slurry to keep the 
excavated material suspended in the slurry. 
 

 Accumulation of Material in Separation Plant Tanks – If we observe an 
accumulation of material in the separation plant tanks we would trouble shoot the 
paddle mixers in the tank to make sure they are functioning properly.  If the 
mixers are working we would make changes to the screens, or flocculant injection 
rate to make sure we are removing as much material from the slurry as possible.  
If required, we would have a vacuum truck remove the material from the tanks. 

 
 



 
Slurry Losses: 
 Slurry losses from the tank will be minimized.  Slurry water that escapes will be 

contained within the separation plant containment berm and returned to the 
separation plant.  In the unlikely event of an inadvertent slurry return during 
tunneling, we will follow our Spill Response Plan (attached). 
 

Groundwater Inflows to Shaft: 
 The entrance seals will prevent much of any groundwater inflows.  Any water 

and/or fines that do enter the shaft will be removed via a submersible sump pump 
that stays at the bottom of the shaft.  If flows are excessive, chemical grouting 
will be performed through ports around the entrance ring to cut-off the inflow. 
 

Steering Difficulties: 
 Steering and alignment of both line and grade are closely watched and corrected 

at all times by the tunnel technician.  Any corrections to line or grade will be done 
at a return rate of not more than 1-inch per 10 feet.  Advancement rates will be 
slowed if it is found that steering is difficult.   
 

Laser Distortion: 
 Due to Heat & Humidity - If we observe laser distortion due to temperature or 

moisture levels in the shaft or tunnel we would troubleshoot our ventilation 
system to make sure it is functioning properly.  We would also check to make 
sure that the laser is kept out of the direct sunlight.  Temperature and moisture 
levels would be checked between the laser and the target to check for variations.  
If variations are found additional ventilation equipment may be required.  If the 
laser is still moving while adequate ventilation and protection of the laser is 
provided we would have the operator closely monitor the movement and use the 
average reading as the center.  If the movement is severe enough that we are not 
confident that we know the exact location of the MTBM at all times we would 
have to use a qualified surveyor to provide our exact location every morning. 
 

 Due to Physical Disturbance - If we observe laser distortion due to a physical 
disturbance we would have to perform a laser check to be sure the laser is set to 
the design line.    

 
Damaged Pipe: 
 Pipe to be found out of compliance prior to installation would be brought to the 

owner/engineer’s attention.  A decision would be made as to the acceptability of 
the product prior to us handling it.  A similar discussion would take place if 
damage occurred during installation.  If the pipe were damaged after installation, 
another conference would be held to discuss repair procedures and feasibility of 
repair.  If it is determined that the pipe cannot be fixed in place it would have to 
be cycled out through the reception shaft, or the MTBM and pipe would have to 
be pulled back into the jacking shaft. 

 



Thrust Block Deformation: 
 The design of the jacking shaft and thrust block should provide sufficient bearing 

to handle the anticipated jacking loads, and due to the low anticipated maximum 
jacking loads, there should not be a problem with thrust block deformation.  In the 
event that we are experiencing thrust block deformation it is usually possible to 
observe it visually.  If required, thrust block deformation can be verified using a 
fixed point located in the shaft, and taking measurements to see if it has moved.  
If thrust block deformation is observed the soil behind the thrust block would 
have to be stabilized.   
 

Possible Shaft Flooding: 
 If floods were predicted, all power cables and the laser would be removed from 

the shaft and stored in a safe, dry location at the surface.  The rear of the 
microtunnel machine will be bulk-headed off to prevent water damage to the 
electronics inside the MTBM.  When floodwaters subside, the shaft as well as all 
installed pipe will be dewatered, the bulkhead will be removed, all electrical 
connections will be re-established and the tunneling process will continue. 
 

Loss of Control Signal: 
 If, for any reason, the control signal is lost during the advancement of a drive, the 

forward progress will be immediately stopped.  An investigation into the cause for 
the loss of signal will commence and repairs will be made to restore the signal.  
The drive will then re-commence.  Under no circumstances will the tunnel drive 
continue to advance without a solid control signal in the operations center. 

 
Excessive Pipe Separation at Joints or Pipe String Movement: 
 If, for any reason, we encounter excessive pipe separation or pipe string 

movement when the jacks are retracted we will have to carefully restrain the pipe 
using a chain and a come-a-long to apply pressure to the pipe until the next 
section of pipe has been installed. 

 
Presence of Contaminated Ground: 
 If the presence of contaminated ground is observed we stop all activities and 

determine the exact nature of the contamination.  Once all crewmembers are made 
aware of the hazards associated with the contaminant(s), we would make sure all 
crewmembers that are required to be near the contaminated soil are equipped with 
gas detection equipment, and the proper PPE.  We would also make sure that all 
work areas are properly ventilated to prevent the accumulation of harmful gasses.  
Atmospheric testing would be administered prior to and during any hot work 
activities that could potentially provide a source of ignition. 

 
 
 
 
 



SPILL RESPONSE PLAN 
 
For the pipeline installation required on this project, a slurry microtunnel boring machine 
(MTBM) will be utilized.  A slurry MTBM utilizes fluid (occasionally containing 
bentonite) that is mixed with the soils as the cutterhead excavates the soils away from the 
tunnel face. The slurry provides two important functions: (1) Pressure Balance – the 
slurry provides a positive hydraulic pressure to the face of the tunnel that balances the in-
situ soil and groundwater pressures; and (2) Spoil Transportation – the slurry allows the 
excavated soils to remain in a fluid-state to facilitate pumping away from the head back 
to a separation plant.  The function of Pressure Balance is one of the many tremendous 
benefits of microtunneling as it eliminates the need for dewatering, which is extremely 
beneficial in environmentally sensitive areas. 
 
A potential disadvantage to this method is that slurry pressure applied to the tunnel face 
could (if excessive pressures are applied) release slurry to a waterway/roadway by 
fracturing the soil. Realistically, slurry releases can occur anywhere along the 
microtunnel alignment; however, most releases occur where the vertical cover above the 
MTBM is at its least.   
 
With our highly experienced crew, well-trained in all aspects of microtunneling, we 
greatly decrease the potential for inadvertent return of slurry.  Nevertheless, unforeseen 
conditions and circumstances can lead to situations where inadvertent returns and/or 
surface spills may occur.  To this end, VTS has developed a plan to control inadvertent 
slurry releases during microtunneling.  The specific objectives of this plan are: 
 

° Minimize the potential for slurry releases. 
° Monitor all activities to detect slurry releases in a timely manner. 
° Protect all environmentally sensitive areas. 
° Ensure an organized, quick response to any releases. 
° Contain any releases to the smallest possible area. 
° Ensure that any required notifications and reports are completed. 

 
The following pages provide specifics for VTS’ Spill Response Plan. 
 
1. Microtunneling “Rules” 

A) All tunnel sites will have an on-site monitor of the tunneling operations. 
B) The monitor will be equipped with a radio/cell phone to remain in contact 

with all equipment operators on the site. 
C) At no time shall tunnel cuttings, mud, and/or materials or water contaminated 

with bentonite or other substances be allowed to enter the stream/water 
body/roadway or be placed where they may be washed into a stream/water 
body/roadway. 

D) In the unlikely event of spills or inadvertent returns, the monitor shall 
immediately notify the Owner, the Engineer and the Project Manager and 
request that the problem be addressed.  All work shall stop, and will not 
resume until the cleanup is completed. 



E) Any inadvertent return that may occur will be immediately contained, cleaned 
up and all recovered material will be disposed of off-site. 

 
2. On-Site Response Equipment:  At a minimum, the following equipment will be 

available at, or near, the tunnel site: 
A) At least 50 heavy weight sealable sand bags (to be filled with gravel). 
B) Two large rolls of heavy weight plastic sheeting. 
C) Several 5-gallon hard plastic pails. 
D) Three heavy-duty push brooms. 
E) Three flat-blade shovels. 
F) T-posts and enough silt fence to encapsulate the work area. 
G) Absorbent pads. 
H) Vacuum Trailer. 

 
3. Best Management Practices (BMPs) for Microtunnel Operations:  The following 

sets of BMPs have been established by VTS to prevent tunneling operations from 
releasing tunnel fluids to the environment.  The on-site monitor shall inspect and 
request repairs or replacement of the materials used to meet these BMPs throughout 
the tunnel process. 

A) A containment unit, fiber roll, straw wattle or silt fence will be installed 
between the Separation Plant and any water body/roadway.  This protection is 
meant to prevent seepage occurring outside of the work area from reaching 
any water body/roadway.  Excess supplies of containment materials, as listed 
above as Response Equipment, (i.e. silt fence, shovels, etc.) will be available 
for use as needed.  A vacuum trailer of sufficient size, at least 2000 gallons, 
will be available onsite in the unlikely event that a spill or inadvertent return 
occurs.   

 
B) In the event that an inadvertent return does occur, the response sequence will 

be to: 
i) Immediately stop all microtunneling operations and make the proper 

notifications. 
ii) The face pressure at the head of the MTBM will be reduced to avoid 

further discharges of slurry. 
iii) Determine the source or cause of the inadvertent return and coordinate 

with the microtunneling machine operator to eliminate or minimize 
further discharges, as feasible. 

iv) Completely contain the inadvertent return. 
v) Clean up the inadvertent return.  If required, the vacuum trailer should 

immediately begin recovering the tunneling fluid. 
vi) Divert all tunneling fluids from entering any water body/roadway. 
vii) The cause of the inadvertent return will be corrected. 
viii) Microtunneling will resume in accordance with this contingency plan 

and the personnel will continue to closely monitor the water 
body/roadway.  

 



4. Clean-up of Inadvertent Returns:  Any cleaning activity will be done with the 
approval of the Owner/Engineer/Contractor.  When the inadvertent return clean-up 
activities have been completed, the collected material shall be properly disposed of 
off-site.  The clean-up effort shall include removal of all materials, rubbish and 
construction debris. 

 
5. Upon Completion of Microtunneling Operations:   

A) The launching and receiving shafts will be backfilled and returned to natural 
grade after completion of the tie-ins by the Prime Contractor. 

B) All tunneling fluids will be removed from the construction area and properly 
disposed of at an accepting off-site location. 

C) All protective measures (containment units, silt fence, plastic sheeting, etc.) 
will be removed unless otherwise recommended by the Owner/Engineer.  In 
the event that the protective measures are left in place after microtunneling 
operations have ceased, provisions shall be made by the Owner/Engineer for 
their removal. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 



 

 

 

Attachment B 

Engineering Specifications 

PG&E Electrical Tower Heightening & Relocation 

  













 

 

 

Attachment C 

Engineering Specifications 

East Palo Alto Sanitary Sewer Siphon and Line Relocation 
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