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Project Memorandum 

Monterey Bay Aquarium Research Institute (MBARI)

Monterey Accelerated Research System (MARS) Project
To:
Michelle Brown, California State Lands Commission (CSLC)


Deirdre Hall, Monterey Bay National Marine Sanctuary (MBNMS)
From:
Jenny Slaughter, Aspen Environmental Monitor
Date:
March 27, 2006
Subject:
HDD Phase Construction Completion Report 
Horizontal Directional Drill (HDD) Phase Cable Installation
CSLC/MBNMS Aspen Environmental Monitor (EM):  Jenny Slaughter.  

Summary of Activity:  HDD Operations
The CSLC/MBNMS Aspen EM, Jenny Slaughter, was on site at the HDD location to monitor equipment set up, construction, and site restoration activities.  Construction took place during daylight hours (between 7:00 am- 7:00 pm) seven days a week.  A representative from MBARI was present during construction activities.
The HDD Contractor, Environmental Crossings Inc. (ECI), mobilized equipment to the construction site March 3rd through 7th.  Silt fence, hay bales, and gravel were used around the construction site perimeter to minimize erosion, sedimentation, and runoff onto the shoreline (see Figure 1).  Plastic sheets and absorbent pads were placed underneath motorized equipment including the drill rig and pumps and hay bale berms were placed around the equipment to contain potential spills (see Figure 2).  
Initial survey data showed the bore length to be 4,800 feet in length, however once the site was resurveyed; the length of the bore was closer to 3,500 feet long (see Figure 3).  

Drilling began on Wednesday, March 8th and crews drilled under the onshore portion of the bore, stopping just before the harbor breakwater.  At this point the contractor added rhodamine, a red dye, to the drilling mud to aid in the detection of frac-outs (release of drilling fluid on the surface) that occur underwater (see Figure 4).  During the drilling, the fluid returns were closely monitored to determine if any bentonite was being lost in the ground or on the surface as a frac-out over the drill path. 

Once the drill head reached the harbor breakwater, a monitoring vessel was used to conduct fluorometery readings of the water. This system is used to detect the rhodamine dye that has been added to the drilling mud.  The fluorometry monitoring was conducted at all times while the drilling was occurring offshore (see Figure 5).  
As outlined in the HDD Monitoring Plan, the specific drilling conditions are categorized by the potential fluid loss and existing monitoring conditions.  
· Condition 1 drilling, full bentonite returns are being brought back to the bore entry pit and no evidence of a surface or subsurface release is found.  
· Condition 2 drilling, a loss of normal expected drilling fluid returns occurs but no dye or bentonite is detected in the water or on the surface.  
· Condition 3 drilling, normal expected returns are observed and a detection of dye is present in the water, but not bentonite.  
· Condition 4, loss of normal expected returns is observed with detection of dye and bentonite release in the water.
Drilling continued under Condition 1 through Saturday, March 11th until drilling fluid returns ceased completely around 5:00pm.  The drill head was approximately 2,000-feet out when the loss of fluids occurred.  The monitoring vessel did not encounter any readings that would indicate a release of bentonite had occurred into the water.  Actions taken by the contractor included modifying the drilling mud viscosity and advancing/retreating of the bore stem to see if the fluids would return to the bore entry pit.  Drilling continued under Condition 2 Operating Measures as identified in the HDD Monitoring Plan until the bore was completed on Monday, March 13th.  It is estimated that approximately 7,000-gallons of bentonite were lost into the substrate during the HDD operation.  As identified in the HDD Monitoring Plan, as the bore begins, a high percentage of the drilling fluid returns to the drill site entry pit, and as the drill progresses, more of the returns are absorbed by the earth or rock formations and do not return to the drill site.  The applicant indicated that it was anticipated that most or all of the drilling fluids that were lost were absorbed by the surrounding formation becoming lost in lateral and subterranean fractures within the formation.
At the completion of the bore, the Monitoring vessel used side-scan sonar to find the location of the drill stem exposed on the ocean floor.  The drilling crew used water instead of bentonite drilling fluid for the last few sections of the bore in order to flush the drilling mud from the pipe.  After the drill stem extited onto the ocean floor, a thin sheen of bentonite was detected on the sea floor by the side-scan sonar in the area immediately surrounding the exit point. The area affected was estimated to be 10 by 20 feet.  Rhodamine dye was also detected during the drill exit, which was expected.  Divers determined that the bentonite had dissipated by the time they reached the exit site. 

Once the drill head was exposed on the ocean floor, divers were used to cut off and retrieve the drill stem (see Figure 6).  Progress on the drill stem retrieval was hindered due to adverse weather conditions throughout the week and was further delayed when the check valves for the end of the pipe were lost during diving operations.  Once the drill stem was cut off, it was lifted to the surface using air bag floats and towed into the harbor (see Figure 7).  The drill pipe, also the conduit for the MARS cable, was left in place and buried approximately two feet under the sand at the exit point.  A pig was run through the pipe which pulled a wire cable to be used during the communications cable installation.  A new check valve was ordered and was placed on the end of the pipe to ensure that no sand would enter the pipe.

Once construction activities were completed, the drilling equipment was demobilized from the site.  Straw was spread over disturbed areas to prevent erosion (see Figure 8).  Drill cuttings and fluids, straw bales, and contaminated materials such as oil rags and absorbent pads were disposed of at the Marina Landfill.  Demobilization and restoration was completed on Tuesday, March 21st.

Environmental Compliance Activities:  
1. The CSLC/MBNMS Aspen EM and the on-site MBARI representative verified the placement and condition of containment materials under the drilling equipment. 

2. Sound monitoring was conducted by the MBARI on-site representative to record construction related noise.  Readings taken during drilling operations were consistently below the Monterey County Permit requirements (under 85 dBA).
3. The monitoring vessel was deployed at all times during drilling operations under the ocean and was immediately notified of the loss of drilling fluid returns to the entry pit.  The boat was running transects around the bore path taking constant samples for the detection of dye in the drilling mud.  No evidence of dye has been recorded during the drilling operations until the drill head exited, releasing a small amount of bentonite onto the sea floor.  The CSLC/MBNMS Aspen EM made fluid loss notifications to the agencies including CSLC, MBNMS, California Coastal Commission (CCC), Regional Water Quality Control Board, and Monterey County.
4. Water was used to lubricate the last three to four drill stems of the borehole to reduce the amount of bentonite that could surface during drill exit onto the sea floor.

5. MBARI received clarification on drill cutting disposal requirements from Monterey County.  The cuttings were removed from the work site and hauled to a nearby Landfill.

6. The CSLC/MBNMS Environmental Monitor verified that spill response material was kept on site and that proper disposal protocol was followed for contaminated materials.

Environmental Training

On Monday, March 6th the HDD contractor, Environmental Crossings Inc. (ECI), the CSLC/MBNMS Aspen Environmental Monitor (EM), and representatives from MBARI and MBNMS attended an Environmental Training to review project compliance requirements and permit conditions.

Agency Personnel:

Agency representatives who visited the HDD construction site included Michelle Brown (CSLC), Chandra Basavalinganadoddi (CSLC), Deirdre Hall (MBNMS), Roger Van Horn (Monterey County), and Patrick Treffry (Monterey County).
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Figure 1:  Silt fencing and hay bales were installed around the perimeter of the construction site to prevent run off onto the shoreline.
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Figure 2:  Plastic sheeting, absorbent pads, and hay bales were installed around motorized equipment to contain any spills. 

[image: image3.jpg]


 
Figure 3:  The drill path went under the Moss Landing Harbor entrance to a point approximately 3,500-feet offshore.
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Figure 4:  Rhodamine dye was added to the drilling mud and is evident here during Condition 1 drilling with full bentonite returns. 
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Figure 5:  A Fluorometer was used aboard the monitoring vessel to detect any dye released into the water during drilling. 

[image: image6.jpg]



Figure 6:  The approximate exit area of the drill head (marked with a buoy).
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Figure 7:  The drill head was recovered by divers and towed into the harbor.
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Figure 8:  Site restoration after all HDD equipment was removed from the project site.  Straw was spread out over the disturbed areas for erosion control.  The cement vault will be installed during onshore trenching operations which are expected to take place in the next few weeks. 
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