
Work Execution Plan – Option 2

Monterey Bay Aquarium Research Institute

Moss Landing Harbor Crossing

Moss Landing, California

Estimated Bore Length: 1014 L.F.

Estimated Bore Depth: 65’ (approximately 30’ below channel)

Conduit Diameter: 2–inch HDPE

Rig Size: 30,000 lb. to 60,000 lb.

Estimated solids removed from hole: 12 cu. yd.

The proposed Moss Landing Inlet directional drill is considered to be a typical “jettable river crossing” except for the special environmental concerns and specific site requirements. Horizontal directional drilling (HDD) is recognized as the least environmentally disturbing construction technique for installing a conduit under the Entrance Channel at Moss Landing, CA.  The following paragraphs will describe the procedures most likely to be employed to complete the HDD crossing:

Award of Bid:

Initially, once Monterey Bay Aquarium Research Institute (MBARI) awards the contract a pre-construction meeting will be scheduled with the drilling superintendent, MBARI personnel and any local and environmental agencies with interest in this HDD project.  This meeting will serve several purposes; to go over all the specific requirements of the site, review the proposed drill path, and familiarize everyone with the project.  Once this has been done, a mobilization schedule for getting equipment and personnel to the site will be set up.

Arrival of Superintendent on site:

When the Drilling Superintendent arrives on site, he will familiarize himself with the area.  He will then go to the appropriate city offices and make notifications of the project start, while acquiring all the appropriate local licenses, if required. The Superintendent will make all appropriate notifications to the California ONE CALL system as well as to other utilities that may not be part of the ONE CALL system.  Local vendors for sanitary, hauling, and supplies will be notified and rental equipment arrangements will be made. 

Land Survey and Drill Design:

The drill crew, consisting of 5 to 6 people, will review the proposed drill site taking into account any existing utilities in the area.  The entry and exit points will be established, and relative elevations and drill distances surveyed in and verified. A sub-bottom profile of the channel should be done to verify the depths provided are correct so as to establish a true running line and elevation for the drill path. MBARI has supplied geotech reports dating back to 1992 taken while their current research center was being built.  These soil bores, taken within a mile of the drill location show a silty sand formation down to depths of a –70 feet.  A drill designed under the Entrance Channel should have a minimum clearance of 30 feet below channel dredging limits to greatly reduce the chance of a surface release. During this operation, any existing sub–surface obstructions in the area will be identified and staked.  The drill path might need to be adjusted slightly should any conflict with a pre-existing utility be encountered. There are two ways of verifying the drill bit location; one is by wire line, the other by walk over method.  In the wire line method a locating grid will be surveyed in along the entry and exit portion of the drill path and a thin 8 ga. wire laid out on the perimeter.  While drilling a small DC current will be induced into the wire to create a magnetic field with known points that can be picked up by the sensor in the steering tool. Another method commonly used is the walk over method. While using this procedure, a hand held instrument is carried over the drill path and picks up a signal from the beacon inside the drill bit.

Drill Site preparation and set-up:

The staging area for the directional drill project is on the South side of the Channel on MBARI property. A site 75’ x 75’ should be large enough to set up the equipment; drill rig, mud system, support vehicles, and enclose the entry pit. The configuration of the drill rig, mud system, and support equipment will be done in such a way as to conform to existing and temporary rights-of-way.  Placing plastic barriers under the drilling equipment and oil absorbent blankets around hydraulic components will add protection between the rig and ground surface, if a catastrophic failure occurs, the spill will be immediately contained avoiding a costly and untimely clean up.  A small sump pit will be excavated at the bore entry, this sump pit allows for the recovery of the drilling fluid coming from the borehole.  The fluid is picked up by a sump pump and transferred to the solids control unit where the solids contained in the drilling fluid are mechanically separated allowing the mud to be recirculated downhole and used again. Once all the equipment has been positioned, silt fence and hay bales will be put in place around the work perimeter, in addition to those being placed around the sump pit and mud system. Most of the erosion control will be installed after all equipment is in place so any necessary movement during the set up process will not be impeded.

Drilling Procedures:

Once the drilling rig is in place and all environmental measures have been implemented, drilling will begin.  The drill string is advanced along the pre-determined drill path while drilling fluid is pumped down the inside of the bore pipe and exits through the drill head.  The fluid then returns to the entry pit through the annulus between the outside of the drill pipe and the formation being bored. The drilling fluid is composed of naturally occurring bentonite clay and water. The clay is insoluble and made up of small particles that function as a lubricant for the drill head and pipe, a transport for the cuttings being removed from the hole, and as a sealant that fills the annulus space surrounding the drill hole. Directional information is accumulated while drilling and survey shots are taken on every joint of drill pipe.  This data is calculated and plotted on a work profile and plan drawing so the true vertical depth and horizontal distance as well as right and left bearing drift are always known throughout the entire drilling operation. The drill path will be constantly monitored for surface releases and the monitors will be in contact with the driller at all times.  The monitors will always know the distance we are out so as to be able to concentrate their search for any surface anomalies. 

Drill Exit:

When the drill bit starts to approach the exit location, a monitor will be in the area, surveying the ground conditions. A small pit will be dug for use as an exit location. The exit pit holds the mud on exit side, keeping it away from any sensitive areas, and allowing a convenient location for collection and disposal.

A reel stand will be placed 25 feet behind the exit location with 2-inch conduit. Once the drill bit and downhole assembly are removed, a swivel and pull head will be attached between the conduit and drill stem. The drill stem will be pulled back through the hole, bringing the 2-inch conduit back to entry. After successfully pulling the conduit, a pull line will be blown through the conduit and tied off for use at a later date.  The conduit ends will be capped and buried. In the event of an uncompleted bore hole, a pressure grouting method should be used to fill the void. By injecting a grout mix into the drill stem as it is being pulled out of the hole, the vacant cavity is filled.

Site Cleanup and Restoration:

Once the drill is complete, the temporary pull-line installed, and the pipe is capped and back-filled, we will start to demobilize the drill site. All excess drilling fluid will be removed from pits and disposed of at an appropriate site.  All plastic barriers and oil absorbent cloth will be removed and disposed of.  Silt fence and hay bales will be removed.  The work area will be returned to its original condition or better to the satisfaction of all permitting agencies, public works inspectors and supervising engineer.

