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[bookmark: _Toc430170837]Box G2: Project Description
[bookmark: _Toc417305998][bookmark: _Toc383184609][bookmark: _Toc307475432][bookmark: _Toc307913962][bookmark: _Toc307914581]Geologic Exploration
Land-based geologic exploration may occur either (1) after USACE authorization but before November 15, 2015, or (2) May 1, 2016 through September 30, 2016. Overwater geologic exploration may occur either (1) after USACE authorization but before November 15, 2015, or (2) August 1, 2016 through November 15, 2016. A total of up to four cone penetrometer tests (CPTs), two drill holes, and one overwater drill hole would be completed (see Figures 1 and 2). Photographs of West False River are shown in Figure 3.
Cone Penetrometer Test Soundings
A total of four CPT soundings would be conducted on the levee crown and levee toe on each side of the channel. The crown CPTs would be approximately 100 feet below ground surface, and the toe CPTs would be approximately 70 feet below ground surface. The CPT boreholes would be approximately two inches in diameter. A track-mounted CPT rig would be used. The CPT soundings are anticipated to be completed within approximately two working days. The CPT boreholes would be abandoned by backfilling it to approximately three feet below ground surface with a cement/bentonite grout through a tremie pipe. The remaining three feet would be backfilled with soil cuttings.
Land Drill Holes
A total of two hollow stem auger (HSA)/mud rotary drill holes would be drilled through the levee crown on each side of the channel, to a depth of approximately 100 feet. The drill holes would be advanced by a truck-mounted rotary drill rig, accompanied by a drill rig tender/tool truck. HSA boreholes would be approximately eight inches in diameter and the mud rotary drill boreholes would be approximately four inches in diameter. The augers may be removed and replaced with casing or left in place to act as casing to protect the embankment during mud rotary drilling. In this case, the term “mud” refers to the use of bentonite clay added to the boring to allow removal of drill cuttings and to stabilize the drill hole. 
Standard penetration tests with a 140-pound auto-hammer would be conducted a minimum of every 5 feet during drilling, and the cleanout interval would be continuously cored using a geo-barrel or equivalent continuous soil coring method. The sampler type used will be determined in the field based on the soil conditions encountered but will likely include Standard Penetration Tests, Modified California Samplers, and Shelby tubes. Wet drill cuttings and drilling fluid would be contained in drums, large containers, or vacuum truck and disposed of at an appropriate landfill. The two drill holes are anticipated to be completed in approximately 2-3 working days and to be abandoned using the same method described above for the CPT soundings.
Overwater Exploration
One overwater geotechnical drill hole may be completed in the channel to a planned depth of approximately 80 feet below the mud line (river bottom). Overwater exploration would be conducted between August 1 and November 15 to minimize the potential for adverse effects on fish and other aquatic resources. The drilling would be conducted with a rotary drilling rig mounted on a shallow-draft barge anchored into the bottom of the channel with two to four spuds (steel pipes). Personnel would access the barge via a support boat. When a drill rig remains on a boring location for more than 1 day, the drill apparatus and casing would remain in the water column and drill hole to minimize sediment disturbance of the river bottom. 
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Source: Moffatt & Nichol 2014, AECOM 2014
[bookmark: _Toc430170839]Figure 1	Regional Location of West False River Salinity Barrier Geologic Exploration
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[bookmark: _Toc384897106][bookmark: _Toc430170840]Figure 2	Aerial View of West False River Salinity Barrier Geologic Exploration Location
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[bookmark: _Toc384897112][bookmark: _Toc430170841]Figure 3	Project Site – West False River South Levee (top), North Levee (middle),
and North Levee at USGS Gaging Station East of the Barrier Site (bottom).
The drill apparatus would consist of a 10-inch-diameter conductor casing that would extend from the barge deck, through the water column, and into the soft sediments of the river bottom. The casing would be smaller than most piers and would not impede water flow. All of the drilling rods, samplers, and other down-hole equipment would pass through the inside of the casing, which would separate them effectively from the water. 
The drill hole would be advanced using mud rotary method and would be drilled and sampled to a maximum depth of approximately 80 feet below the mud line. Initially, the boring would be advanced by pushing the conductor casing to approximately 10 feet or more below the mud line. The conductor casing would be used to confine the drill fluid and cuttings within the drill hole and operating deck of the barge and prevent any inadvertent spillage into the water. Soil samples would be collected from within the conductor casing using the same methods described above for the land drill holes. 
The drill hole below the conductor casing would be approximately 3.5 inches in diameter. Only water would be circulated through the pumps and conductor casing when drilling and sampling within 15-20 feet of the mud line. For drilling deeper than 15-20 feet, the drilling fluid, consisting of a mixture of circulating water and bentonite clay, would be introduced into the conductor casing via the drill string to create a more viscous drilling fluid (drilling mud). The drilling fluid would pass down the center of the drill rod to the cutting face in the formation being drilled and would return up the drilled hole with the suspended cuttings. The drilling fluids and cuttings would be confined by the borehole walls and the conductor casing. Return drill fluids would pass through the conductor casing to the barge and then through a tee connection or similar device at the head of the conductor casing into the drilling fluid recirculation tank. DWR would develop and implement a Frac-Out Contingency Plan to avoid and minimize the release of drilling fluid into West False River. 
The conductor casing and the recirculation tank would create a closed system at the top of the hole on the barge deck to contain the drill fluids. A heavy plastic sleeve would be placed over the conductor casing and would drape into an external mud tank to reduce drilling fluid leaks between the casing and the barge deck. This system would provide a reliable seal and prevent significant spillage of the drilling fluid into the water. The drill rod and sample rod connections would be disconnected either directly over the conductor casing or the recirculation tank. Furthermore, positive barriers consisting of straw wattles and/or other suitable types of spill-stoppage materials would be placed around the work area on the barge. Drill cuttings (sand) that settle out in the recirculation tank would be collected into 55-gallon storage drums. Good work practices would be observed and maintained in containing the drilling fluid, including taking care when transferring drill cuttings from the recirculation tank to the drums. The drums would be placed adjacent to the recirculation tank. If drilling fluid or drill cuttings material accidently spill onto the barge deck outside of the containment area, they would be picked up immediately with a flat blade shovel and placed either into the recirculation tank or a storage drum, and the affected area would be cleaned. Discarded soil samples also would be placed in the storage drums and disposed of at an appropriate landfill
An engineering geologist would be onsite at the drill rig to supervise activities at all times during the operation to ensure that all drilling fluid and cuttings are kept and confined within the recirculation tanks and storage drums. The engineering geologist would pay special attention to the river water for the presence of colored or increasingly opaque plumes when drilling, grouting, and pulling the conductor casing. Colored plumes are an indication that material may be leaking into the water. All personnel on the barge would report any observations of colored plumes in the water or leaking of the drilling fluids to the engineering geologist. If an unauthorized discharge is discovered by any of the personnel on board the barge, drilling activities would cease until appropriate corrective measures are completed. The overwater boring would be performed by a licensed drilling contractor under the direction of DWR or its contractor. The overwater drilling is anticipated to be completed in approximately 7 working days and to be abandoned using the same method described above for the CPT soundings.
[bookmark: _Toc430170838]Box G8: Avoidance and Minimization Measures
[bookmark: _Toc285702408][bookmark: _Toc285703605][bookmark: _Toc285703734][bookmark: _Toc382570897][bookmark: _Toc384899516][bookmark: _Toc387218787]DWR will implement six environmental commitments as part of the proposed project. These commitments will minimize potential environmental impacts from the proposed project.
1. [bookmark: _Toc384899520][bookmark: _Toc382570899][bookmark: _Toc285703731][bookmark: _Toc285703602][bookmark: _Toc285702405][bookmark: _Toc384899521]Conduct a Worker Environmental Awareness Program
Geotechnical exploration workers will participate in a worker environmental awareness program that addresses species under jurisdiction of the regulatory agencies (CDFW, USFWS, and NMFS). Workers will be informed about the potential presence of listed and other protected species, and habitats associated with such species, and that unlawful take of the species or destruction of their habitat is a violation of the federal and California Endangered Species Acts. Before the start of exploration activities, a qualified biologist will instruct all workers about the life histories of the protected species and the terms and conditions of applicable regulatory permits and authorizations that include biological resource protection measures. 
1. Conduct Biological Monitoring
[bookmark: _Toc384899522][bookmark: _Toc382570900]A qualified biologist will be onsite during land-based explorations. The biologist will be given the authority to stop work that may result in, or in the event that there is, take of listed species. If the biologist exercises this authority, the permitting agencies will be notified by telephone and electronic mail within 1 working day. A report of daily records from monitoring activities and observations will be prepared and provided to the regulatory agencies upon completion of exploration activities. 
1. Implement Protocols for Giant Garter Snake
The following protocols will be implemented in order to avoid and minimize potential impacts on giant garter snakes that may be present at or near the proposed exploration locations. 
Land-based exploration activities will occur during the giant garter snake active season (May 1 – September 30), to the extent feasible.
The land-based exploration locations will be surveyed for giant garter snakes by a qualified biologist immediately before equipment is moved into place. 
Through best management practices all attempts will be made to cause no harm or harassment of giant garter snake. If a giant garter snake is encountered at a land-based exploration location, activities will cease until appropriate corrective measures have been completed or it has been determined that the snake will not be harmed.
The biologist will notify USFWS and CDFW immediately if a giant garter snake is found onsite, and will submit a report, including date(s), location(s), habitat description, and any corrective measures taken to protect the snake.
1. Minimize Wildlife Attraction
To eliminate attraction of wildlife to the area where geologic exploration would occur, all food-related trash items, such as wrappers, cans, bottles, and food scraps, will be disposed of in closed containers and removed from the site on a daily basis.
1. Prepare and Implement a Hazardous Materials Management Program
A Hazardous Materials Management Program (HMMP) will be prepared and implemented to identify the hazardous materials to be used during geologic exploration; describe measures to prevent, control, and minimize the spillage of hazardous substances; describe transport, storage, and disposal procedures for these substances; and outline procedures to be followed in case of a spill of a hazardous material. The HMMP will require that hazardous and potentially hazardous substances stored onsite be kept in securely closed containers located away from drainage courses, storm drains, and areas where stormwater is allowed to infiltrate. It will also stipulate procedures to minimize hazard during onsite fueling and servicing of construction equipment. Finally, the HMMP will require that adjacent land users be notified immediately of any substantial spill or release.
1. Frac-Out Contingency Plan
A Frac-Out Contingency Plan will be prepared and implemented to describe measures to prevent, control, and minimize the potential for a frac-out (inadvertent return of drilling lubricant) into West False River. The Plan will also provide for the timely detection of frac-outs; protect areas that are considered environmentally sensitive; ensure a minimum-impact response in the event of a frac-out; and ensure that all appropriate notifications are made to the appropriate regulatory agencies in 24 hours and that documentation is completed.
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