	Work Plan Outline

	Budget Category (a): Direct Project Administration Costs

	Task 1: Administration

Management of Agreements with DWR/DFG and key Project partners.
1.1 Project kickoff meeting including IID staff, project partners Sephton Water Technology and CalEnergy Operating Company and key consultants from the University of Texas, El Paso solar pond team and Dr. Tim Krantz from the University of Redlands.

1.2 IID Board presentation on Project created by key IID staff for final Board approval.

1.3 Draft and execute Participation Agreements with project partners and key consultants.

1.3.1 CalEnergy Operating Company (geothermal leaseholder)

1.3.1.1 Land Use Agreement (for pond site)
1.3.1.2 Steam & Coolant Supply Time Extension Agreement (for VTE Demo Plant)
1.3.2 Sephton Water Technology, Inc. (desalination technology)

1.3.3 University of Texas, El Paso (solar pond design & startup team)
1.3.4 Dr. Tim Krantz with University of Redlands (outside ecological consulting)
1.4 Funding Agreement

1.4.1 Agreement Development with DWR/DFG
1.4.2 IID Legal Review
1.5 Monitoring and Invoicing

1.5.1 Deliver Invoices to DWR/DFG at agreed intervals or Project milestones.
Deliverables: IID Board Resolution, Executed Participation Agreements, and preparation of invoices. 

	Task 2: Labor Compliance Program

Review State rules on worker health and safety, prevailing wage, drug and alcohol abuse, and other issues. Draft a program to ensure compliance with State rules by all Project participants and subcontractors. Monitor compliance while work on Project is in progress and submit reports of compliance to DWR/DFG with quarterly reporting.
Deliverable: Submission of Labor Compliance Program

	Task 3: Reporting

3.1 Write and submit reports each quarter explaining progress toward research goals, summarizing experimental results when available, and describing progress on construction and operation of ponds and water treatment plants. . Include detailed analysis of early assessment studies when the data are complete and how they impact choices made in future stages of the Project. Submit detailed cost accounting quarterly.
3.2 Write Annual Reports summarizing content of quarterly reporting and explaining progress and results in a broader context. Include a summary of costs and relate costs to progress.

3.3 Write a Final Report including data analysis by expert consultants of both habitat and solar pond operating experience and experimental results. Report on how the data compare with the basic hypothesis. Analyze the data against each research objective. Report on any unexpected observations and any work done to understand them. Make estimates of the economics of the process on a larger scale revealed by the pilot test results, operating experience, and any problems encountered. Make recommendations from the data and experience on whether the process tested is a sound and cost effective solution for Salton Sea habitat expansion.
Deliverables: Submission of quarterly, annual and final reports as specified in the Grant Agreement.

	Budget Category (b):
Land Purchase/Easement

	IID owns the land under the Project site and adjacent land currently submerged under the Salton Sea. No purchase is needed. CalEnergy Operating Company holds a long term geothermal lease on the Project site and nearly all nearby property. IID has met with CalEnergy multiple time to discuss potential project sites and CalEnergy put proposed sites through a several month long internal review process. Fortunately, the first choice site offered by IID was the one accepted by CalEnergy (see ‘SolarPondPilot’ letter in attachments). There is no use conflict because the property has already been explored for geothermal production. Geothermal wells are in operation a few thousand feet beneath the property, operated from wellheads a couple hundred yards inshore of the Project site. This does not conflict with use of the surface for ponds. IID will executed a formal land use agreement with CalEnergy as the Project moves forward. See attached letters from CalEnergy. 

CalEnergy has also been willing to supply low pressure steam and cooling water to the VTE Pilot and Demonstration Plants to produce distilled seawater and brine concentrate for the Project (see ‘VTE_Support’ letter in attachments). This offers a major cost savings for this Project during the time the ponds are being filled and salinity adjusted in preparation for operation on seawater distilled with heat from the sun.

	Budget Category (c): Planning/Design/Engineering/Environmental Documentation 

	Task 4: Assessment and Evaluation

Perform technical studies in four key areas needed to understand how the local climate and environment will impact salinity gradient solar pond operation and optimization. These four studies apply to the rate of evaporation from both solar and habitat ponds and to construction methods for any playa ponds.
4.1 Evaporative Loss Control

4.1.1 Compare the efficacy of several molecular monolayer products to reduce evaporative losses by dosing selected products into seawater in an evaporation pan and measuring evaporation rate and temperatures while holding salinity steady with distilled water make-up versus a non-dosed control pan. Measure any affect on sunlight transmission into seawater for product tested. Test effective products at dose rates higher and lower than manufacturer recommendations.

4.1.2 Select the product that performs best in short term comparisons and test long term efficacy and weather affects by dosing seawater in an evaporation pan with a non-dosed control pan and measuring temperatures and evaporation rates for one full year while recording weather conditions.

4.2 Solar Pond Brine Treatment

4.2.1 Develop a protocol for concentrating and clarifying saturated Salton Sea brine.  Concentration has been tested with the VTE Pilot Plant. The brine needs to be clear of particulates or biota that would reduce transmission of sunlight. Settling and filtration will be tested at the existing VTE Pilot Plant. Settling in tanks has been observed to produce a clear VTE brine. The rate will be quantified by measurement of brine turbidity with time after agitation using a turbidity meter at the VTE Pilot Plant.  Growth rates of airborne algae and other microorganisms will be quantified by measuring turbidity on open brine tanks over time. Filtration methods up to microfiltration will be pilot tested to remove small particles and microorganisms.
4.2.2 Develop a protocol for decolorizing saturated Salton Sea brine.  A yellow color from organic matter that limits transmission of sunlight needs to be removed. Activated charcoal was shown to remove the color from organic matter in a 1982 NASA-JPA feasibility study of salinity gradient solar ponds using Salton Seawater concentrate. The recommendation will be tested by filtering concentrated clarified brine concentrate having the distinct yellow color with activated charcoal. Short visible wavelength absorption of filtered and unfiltered brine samples will be measured in a colorimeter. The filtration process will be optimized for flow rate and efficiency.
4.3 Insolation Measurement

4.3.1 Seasonal insolation at the site will be measured by installing a pyranometer with wireless data transmission to a receiver and data acquisition computer in the VTE Pilot Plant control trailer.

4.3.2 Solar radiation will be measured and recorded continuously for one full year to derive seasonal averages and variability. Periodic battery changes and cleaning after storms will be done at night. Some data is available from existing weather stations around the Salton Sea for comparison. Sea salt spray and dust during high winds are likely to deposit on the glass dome of the instrument. If this is problematic, a submerged installation with continuous flush may resolve it and provide more relevant data for insolation delivered into a solar pond.
4.4 Playa Soil Study

4.4.1 A mobile drilling rig will be contracted to drill several bore holes of a few inches diameter tens of feet depth in soft playa at the Project site within reach from the adjacent dike road. Locations will be recorded and core samples taken for analysis. 

4.4.2 Core samples from the playa will be delivered to a local geotechnical engineer. Soils at various depths under the playa will be analyzed for make-up, stability, and compaction.  This will inform pond design and construction and estimates of seepage from the unlined habitat pond.
4.4.3 Sixteen RTD temperature sensors in stainless steel probes will be inserted into an array of adjacent boreholes at several depths. A heated fluid test loop of copper tubing will be inserted deep into a central borehole in the array. Each temperature probe will be connected to a wireless transmitter above the playa surface that will send data to a multi-channel wireless receiver connected to a data acquisition computer. Security covers will be built to prevent tampering with the transmitters, perhaps disguised as flotsam.

4.4.4 Sub-surface thermal conduction data will be recorded by injecting hot fluid at a steady rate and temperature into the borehole pipe loop and measuring temperatures from probes in the heated borehole and in nearby boreholes as the heat spreads over time. The data will be used to estimate heat loss from the bottom of a salinity gradient solar pond and to evaluate thermal conductivity of local playa soil for geo-cooling estimates.
4.4.5 A seasonal playa subsurface temperature profile will be determined by recording temperatures at various depths under the playa over a full year. The temperature profile will be used to estimate whether local playa at several depths is sufficiently cooler than the lowest steam temperature in a distillation plant to enable geo-cooling.
Deliverables: Data and Analysis from eight simple Technical Studies in four areas of interest

	Task 5: Final Design

Create theoretical/concept designs and engineering designs for the habitat and solar ponds. Design ½ mile of CPVC pipeline from the pond site along a Salton Sea dike to a previously planned and permitted seawater intake location. Use a previously designed and permitted pipe route from the Salton Sea intake location across a dike top road, an IID drain canal, and two CalEnergy service roads to the existing VTE Pilot/Demo Plant.
Design the process, equipment layout, foundation slab, piping, electrical, instrumentation, and pond integration to relocate the existing VTE Pilot Plant to the pond site and repurpose it to make-up pond water using thermal energy from flashing solar heated brine. VTE 1 can be repurposed as a vacuum chamber flashing hot pond brine to supply steam to VTE 2, which can distill Salton Sea water. Several piping and control systems will change. New piping connections to the ponds need to be designed.
5.1 Shallow Marine Habitat Pond Design: conceptual, engineering drawings, final civil engineer signed drawings

5.2 Salinity Gradient Solar Pond Design: conceptual, engineering drawings, final civil engineer signed drawings

5.3 Pipeline Design: mechanical engineer’s drawings, final civil engineer signed drawings

5.2 Pond Site Desalination Plant Design: process, engineering drawings, final civil engineer signed drawings
Deliverables: Completion of project plans and specifications at the 90 percent and final level. 

	Task 6: Environmental Documentation

IID has CEQA coverage for any projects that would be considered demonstrations of potential air quality control technology.  The original documents are filed under State Clearing House number 99091142. Both the shallow marine habitat and salinity gradient solar pond are expected to demonstrate air quality control technology. Other water based dust control measures have not been pursued for air quality mitigation due to concerns over inefficiency from a cost, water supply, and water use standpoint (see ‘IID_CEQA_MEMO_DCM_IS’ page 4 in attachments).

The proposed Project makes efficient use of water recycled from the Salton Sea putting that hyper-saline resource to continued beneficial environmental use. Salinity gradient solar ponds implemented on a large scale have the potential to co-generate water and electricity in the megawatt range. If the electricity can be sold to the grid at high renewable energy prices, it becomes possible to generate revenues in excess of costs while eliminating dust emissions from the acres under solar ponds (see IID_LargeSolarPondCosts_v08 in attachments for estimates). This would alleviate concerns over the net long term cost of water based dust control measures. The salinity gradient solar ponds can supply a revenue stream to fund long term habitat maintenance or other priorities in addition to supplying clean recycled seawater. These Salton Seawater recycling and cost recovery opportunities are not addressed in existing IID CEQA documents.
Salton Seawater intake and distillation during the first year of operation for the shallow marine habitat pond can be done within the scope of existing CEQA and NEPA documents filed for the Salton Sea Vertical Tube Evaporation Pilot Project in 2002 and 2004 and updated for the larger VTE Geothermal Desalination Demonstration Project in 2008. The original CEQA Mitigated Negative Declaration was filed in 2002 by the Salton Sea Authority (see attachments for ‘IID_VTE_CEQA_Draft_MND_08-15-12’). An update was filed by the U.S. Bureau of Reclamation in 2004 when they funded the VTE Pilot Project Authority (see ‘IID_VTE_CEQA_ADDENDUM_08-18-04’ in attachments). When expansion of the VTE Pilot Project to a Demonstration Project was funded by DWR and Reclamation in 2007-2008, Reclamation filed a combined CEQA Addendum and NEPA Re-evaluation document (see attachments for ‘IID_VTE_CEQA_NEPA_2008’) and a Categorical Exclusion Checklist (see ‘IID_VTE_NEPA_YAO-CEC-08-017’ in attachments). These documents have been extended in time, but not in scope due to agency budget funding delays. They will have to be extended again and modified in scope to support operation of the existing VTE desalination plant for a longer time to distill Salton Seawater for use in the habitat and solar ponds.
Construction and operation of the habitat and solar ponds on the proposed playa site is expected to require a CEQA process, probably culminating in a new Mitigated Negative Declaration. NEPA will also be required if Reclamation continues to be involved with the existing geothermal steam driven VTE Plant.

6.1 Update existing CEQA/NEPA documents for extended operation of the existing VTE Plant

6.2 Draft CEQA Initial Study and technical project descriptions for the habitat and solar ponds on the playa.

6.3 If needed, contract to for an Archeological, Paleontological, Biological, and Cultural study of the pond site.

6.4 Draft CEQA documentation, EIR or Mitigated Negative Declaration, and submit for agency review.

6.5 Agencies review CEQA draft and submit comments.

6.6 Review and respond to agency comments.

6.7 Revise CEQA documentation per agency comments and submit for public review.

6.8 Public reviews and comments on CEQA documentation if interested.

6.9 Complete final CEQA documentation with any public comments, file and submit to DWR/DFG.
Deliverable: Approved and adopted CEQA/NEPA documentation 

	Task 7: Permitting

Several permits will be needed, first for an extended period of operation for the VTE Desalination Plant at its current location with continuous intake of Salton Sea water. A permitting process was competed in 2010 to install seawater intake piping from the Salton Sea shore to the VTE Plant. The pipeline was not constructed due to extended funding delays but will be needed to supply distilled seawater and brine for the habitat and solar ponds. That permit process will have to be renewed.
The habitat and solar pond construction and operation will require permits from Federal, State, and several local agencies covering issues such as land use, grading, construction and construction dust, disturbance of ground that was once part of a waterway, and any impacts on wildlife. Birds forage on the playa and adjacent Sea and there is a pond and small brackish wetland nearby. The following permitting processes will be needed:
7.1 Extend existing Colorado River Basin Regional Water Quality Control Board (RWQCB) waiver issued for the VTE Demonstration Project allowing intake of Salton Seawater and limited discharge of distilled water or remixed seawater to the Salton Sea.

7.2 Extend time and modify the scope of a Minor Amendment to the Conditional Use Permit issued to CalEnergy that permits operation of the VTE Pilot and Demonstration Plant on CalEnergy premises and tied in to the low pressure geothermal steam system and cooling system of the geothermal plant.
7.3 Extend the time frame of an approval by the California Department of Fish & Game for fish screening measure used on any intake of Salton Sea water. The approved drum screen hardware may have to be modified as the decline in level of the Salton Sea makes the intake location at the base of a dike increasingly shallow.
7.4 Request a Pilot or Demonstration Project waiver from the RWQCB for a small outflow of typically 35,000 ppm marine water from the habitat pond to the Salton Sea. No outflow may be required, but the option may be useful. The water quality of the habitat pond should be better than the Sea, so there should be no pollution concern.

7.5 Obtain a new Encroachment Permit identical to the now expired permit from the Imperial County Public Works Department to cross under a dirt road on top a Salton Sea dike with intake and return pipelines from the VTE Plant to the Salton Sea. Drawings approved in 2010 can be updated if needed and a new permit application and fees submitted. An Encroachment permit was also obtained from IID in 2010 to cross over a drainage canal with the same pipeline. Encroachment by IID on IID may be moot this time around.
7.6 Issue a Section 1602 Notification to the California Department of Fish and Game for pond construction on the Salton Sea playa that may be considered as intermittent or ephemeral lakebed requiring an Agreement. If the Department determines that an agreement is required, then an agreement drafting and review process will go ahead.

7.7 Apply to the U.S. Army Corps of Engineers for a Section 404 permit for pond construction on the Salton Sea playa that may again be considered as intermittent or ephemeral lakebed falling under their jurisdiction.
7.8 Apply to the RWQCB for a Section 401 permit for pond construction and operation on the Salton Sea playa.

7.9 Apply to the Imperial County Planning Department for a Conditional Use Permit to use the IID owned playa as a site for constructing and testing ponds and a VTE desalination pilot plant. Detailed documentation of the ponds, test equipment, purpose, and operation will probably be required.

7.10 Apply to Imperial County for a grading permit for pond earthworks. Detailed designs, and a geotechnical and hydrological study of the pond site will probably be required.
7.11 Apply to the Imperial County Building Department for building permits covering construction of the habitat and solar ponds. Also needed will be permits for installation of the VTE Pilot Plant at the pond site, and for construction of the previously permitted intake and return pipes between the existing VTE Plant and the Salton Sea intake, for installation of new plastic (CPVC) distillate and brine pipes from the intake to the pond site, and for installation of pumps and piping at the ponds to manage water.

7.12 Submit a Dust Control Mitigation Plan to the Imperial County to reduce dust from pond earthworks construction. Typically this involves wetting the construction site periodically with sprayer trucks, limiting truck traffic on dirt and other measures. Fortunately there is no human habitation close to the pond site.
Deliverables: Section 1602, 404, 402, NPDES, etc.

	Budget Category (d): Construction/Implementation



	Task 8:  Construction Contracting
The construction work involves four different types of construction: earthworks, pond lining, pipe fabrication, and process plant installation. The construction work can be easily divided into four subprojects by these four types. A single contractor may not be the best qualified to bid on all four types of work. In particular, pond lining is a specialized skill that may not be available from a local contractor. There are several local contractors with extensive experience in one or more of the other three types of construction. For those reasons, the contracting is being conceived as four subprojects with separate contracts. Any one contractor will be allowed to bid on more than one subproject if the contractor has a good track record with that type of construction and can field more than one crew at a time. 

Standard heavy construction equipment does not perform well on the Salton Sea playa. The surface may appear solid when dry, but heavy vehicles that ventured onto the playa have broken through the dry surface crust to a wet muck below. Half sunken vehicles have needed to be pulled out from more solid ground.  Consultation with those who have playa construction experience will be needed and new ideas need to be tested out before construction contracts are executed so bidders and reviewers know what can work.
8.1 Soft Playa Construction Methods

8.1.1 Meet with Contractors & Project Managers with Local Playa Experience for Advice.

8.1.2 Construct two 20'x20'x14” wood work platforms near the site. These need to support heavy wheeled and tracked cranes and digging equipment when placed on the playa. A crane on one platform will pick up the other from lifting eyes and set it on the playa in front, then move forward and bring the platform left behind to the front.  If this works it will form a moveable road in sections across the playa. The ground contact pressure from wheels or tracks will be spread across a much wider surface of contact with the playa.
8.1.3 Install extra wide tires and track extensions on a rented front end loader, scoop digger, and dozer or rent special extra wide track equipment.

8.1.4 Test heavy equipment mobility and platforms on the Salton Sea playa by mobilizing the equipment with extra wide tracks or tires to the playa for a day with a crane to lift them out if needed. Carefully venture onto the playa with the modified equipment and observe the mobility within a short distance of solid ground. Test the two moveable platforms on the playa with the crane venturing 120 feet onto the soft playa (six moves and the minimum distance needed to build the ponds).  Record the time for each platform move and advance of the crane to estimate the time to lay a track.
8.2 RFP for Pond Earthworks including IID staff writing bid documents, posting  and advertising the bid documents , holding a pre-bid contractors meeting, IID staff evaluate the bids, and award a contract.
8.3 RFP for Pond Lining including IID staff writing bid documents for the pond lining, posting the bid publicly and contacting several pond and canal lining companies to invite a bid. The pre-bid contractor’s meeting may be held by teleconference or otherwise as these may not be local contractors. Evaluate bids and award a contract.

8.4 RFP Mechanical for Pond Piping and Pipeline from VTE Demo Plant including IID staff writing bid documents, posting  and advertising the bid documents , holding a pre-bid contractors meeting, IID staff evaluate the bids, and award a contract. The meeting, evaluation, and award may be combined with the earthworks and mechanical for the VTE Distillation Plant.
8.5 RFP Mechanical for the VTE Distillation Plant relocation and assembly includes the same steps as above.
Deliverables: Advertisement for bids; pre-bid contractors meeting; evaluation of bids; award of contracts

	Task 9:  Construction 

Construct one ¼ acre shallow marine habitat pond on newly exposed playa adjacent to the Salton Sea near the intersection of Lack and Lindsey Roads. The habitat pond will have 8ft earthen berms of 2:1 slope with a service road on top and rip rap on the Sea side to prevent wave erosion. Construct one ¼ acre salinity gradient solar pond on playa just inshore of the habitat pond. The habitat pond will have 12ft earthen berms of 2:1 slope with a service road on top. Install subsurface instruments and line the salinity gradient solar pond with plastic able to withstand elevated temperatures such as reinforced polypropylene. Install pumps and pipes along the pond berms to circulate water in the pond system. Construct a pipeline to carry Salton Sea water 600ft from an intake at a Salton Sea dike on Lindsey Road to the VTE Pilot and Demonstration Plant site at the CalEnergy Units 1&2 geothermal power plant. This intake and return pipeline will cross an IID drain canal and three service roads. Install a ½ mile of dual pipeline along a dike, two 4” CPVC pipes, to carry distilled water and brine from the intake and return pipeline at the dike to the pond site. This pipeline will convert to use as a coolant loop pipeline to the geothermal plant for a later operational phase requiring the use of CPVC for elevated temperatures and flows up to 200 gpm.
9.1 Mobilization and Site Preparation including surveying, planning, fencing, and delivery of equipment & materials.

9.1.1 Site Organization and Security includes surveying, plan and mark construction access and set down areas, install security fence and gates, and install signage to identify project and support security and public safety.

9.1.2 Secure Construction Performance & Payment Bonds from each awarded contractor.

9.1.3 Plan Construction Schedule with each awarded contractor.

9.1.4 Convert Bid Cost Estimate to Project Budget with Accountability with each awarded contractor.

9.1.5 Hiring and Approval of Subcontractors by each awarded contractor, if needed and with IID approval.

9.1.6 Transport Equipment & Materials & Temporary Infrastructure to Jobsite by each hired contractor.
Subtask 9.1 Mobilization and Site Preparation
This task includes surveying, area planning, and security fencing, at the site before primary contractors arrive. Contractors will secure bonds and plan with IID the details of scheduling, budgeting , cost accounting, and financial reporting. Primary contractors will hire any subcontractors needed with IID approval. Contractors then deliver equipment & materials to the site when needed for the subproject work they contracted.

9.1.1 Site Organization and Security includes surveying, plan and mark construction access and set down areas, install security fence and gates, and install signage to identify project and support security and public safety.

9.1.2 Secure Construction Performance & Payment Bonds from each awarded contractor.

9.1.3 Plan Construction Schedule with each awarded contractor.

9.1.4 Convert Bid Cost Estimate to Project Budget with Accountability with each awarded contractor.

9.1.5 Hiring and Approval of Subcontractors by each awarded contractor, if needed and with IID approval.

9.1.6 Transport Equipment & Materials & Temporary Infrastructure to Jobsite by each hired contractor.

Subtask 9.2 Project Construction
Carry out construction work broken down into seven subprojects, culminating in a ¼ acre shallow marine habitat pond next to a ¼ acre salinity gradient solar pond with a solar thermal VTE distillation plant that supplies make-up water to both ponds and pipelines connecting to a seawater intake and to an existing geothermal VTE Salton Seawater distillation plant.
9.2.1 Salinity Gradient Solar Pond Earthworks
Begin work by acquiring earth and rock fill from an IID quarry about 2 miles distant at Obsidian Butte.  Fill and compact an access ramp for heavy equipment from an adjacent dike road. Excavate and grade the Salinity Gradient Solar Pond area to the clay soil base. Dig shallow Instrumentation Trenches in a cross pattern below the pond base grade. Drill several holes at the solar pond’s inshore perimeter for geo-cooling tests depending on results of earlier subsurface temperature and thermal conductivity tests. Install temperature and conductivity sensors in instrumentation trenches and with wiring in plastic conduit. Fill and compact instrumentation trenches to pond base level with trench borrow material. Construct forms and steel reinforcing rod for two concrete pump vaults (8'x4'x12' deep). Pour concrete for pump vaults in dikes. Fill and compact the Salinity Gradient Solar Pond dikes (about 480 linear feet 12ft high with 2:1 slope).  Fill and compact a base area for the VTE Pilot Plant (80ft x 60ft) by extending one section of the pond dike wider. Construct forms and steel reinforcing rod for the VTE Pilot Plant’s concrete base (60'x40'x1'), then pour the slab with anchor bolts to secure the major equipment. 

9.2.2 Shallow Marine Habitat Pond Earthworks
Clear muck from the Shallow Marine Habitat Pond perimeter and excavate the base of the dikes down to clay soil. Leave the pond center in its natural state. Acquire earth and rock fill from the IID quarry at Obsidian Butte.  Construct forms and steel reinforcing rod for two concrete pump vaults (8'x4'x8' deep).  Pour concrete into the forms. Fill and compact the Shallow Marine Habitat Pond Dikes (480 linear feet by 8ft high).  Cover the Sea side face of the Shallow Marine Habitat Pond dike with rip rap (about 2,800 square feet).

9.2.3 Salinity Gradient Solar Pond Lining
Install about 15,000 square feet of reinforced polypropylene pond liner in the Salinity Gradient Solar Pond. Install pipe boots in the liner at connection points with the pond circulation system.  Heat weld seams in the liner sheets and the pipe boots.  Secure the edges of the liner by burying in trenches at the top of the dike.
9.2.4 Salinity Gradient Solar Pond Piping
Install hot brine circulation piping to the bottom thermal storage layer of the Salinity Gradient Solar Pond (200 linear feet).  Install surface layer recirculation piping to the top of the solar pond (200 linear feet).  Install distillate make-up piping to the surface layer of the solar pond (200 linear feet).  Install a gradient diffuser assembly to inject distillate or blended water at continuously varying depth in the gradient layer.  Install brine diffuser piping to reduce turbulence from brine concentrate returned to the bottom thermal storage layer of the pond.  Install distillate diffuser piping to spread distillate make-up evenly at the injection point and reduce turbulence. Install pumps to circulate hot brine and ambient temperature pond surface water (4 pumps). Install Main Electrical Service to pond site (3 phase, 480 Volt, 225 Amp).
9.2.5 Shallow Marine Habitat Pond Piping
Install seawater recirculation piping to Shallow Marine Habitat Pond (200ft).  Install distillate make-up piping to (200ft). Install distillate and seawater diffuser piping. Install a pump to deliver distillate make-up and two small pumps to deliver a seawater nutrient supply and outflow to the Sea if needed.

9.2.6 Pipeline from VTE Demo Plant
Install pipeline from VTE Demo Plant to Salton Seawater intake and distillate return at dike. Weld 20" diameter pipe as a steel sheath and bridge support for plastic pipes from the VTE Demo Plant to the Salton Sea. Construct a  twin 4” CPVC pipeline from the Salton Sea intake on the dike to the pond site.
9.2.7 VTE Distillation Plant Relocation to Ponds
9.2.7.1 Disassemble VTE Pilot Plant on Existing Site
Disconnect instrumentation and control wiring, electrical wiring, the pneumatic system and all piping to external vessels and to the geothermal power plant. Unbolt and Disassemble Seismic Support Frame Extensions. Unbolt and Lift Out VTE Major Equipment & Load Parts on Flatbed Trucks.

9.2.7.2 Move VTE Pilot Plant to Pond Site
Transport major equipment and parts ½ mile on a rented flatbed truck from the geothermal plant to the pond site and unload. Tow the lab/control trailer to the pond site.

9.2.7.3 Assemble VTE Pilot Plant Major Equipment at Pond Site
With a rented crane, set the VTE 1 tower (10’x12’x30’) upright onto leveling plates held by anchor bolts in the concrete pad at the pond site. Set the smaller VTE 2 unit onto leveling plates on the pad. Weld down both units to the leveling plates. Assemble the pyramid shaped seismic support frame extensions and weld down the corners to leveling plates.
9.2.7.4 Install Piping to VTE Pilot Plant
Fabricate hot solar pond brine supply pipe to VTE 1. Connect the VTE 1 Brine outflow to the solar pond brine return. Connect 4” CPVC pipeline from VTE Demo Plant to coolant inlet and outlet on VTE Pilot Plant Condenser at pond site and connect coolant pipes at the VTE Demo Plant to the pipeline.  Connect the Salton Seawater inflow pipe and the solar pond surface recirculation to the VTE 2 feed system. Connect both pond distillate make-up pipes to the VTE 1&2 distillate system. Connect the VTE 2 blow-down brine clarifying/decolorizing system to the solar pond brine return. Reconnect the vacuum system and install a new pneumatic system for the VTE Pilot Plant.

9.2.7.5 Install Electrical to VTE Pilot Plant
Connect the pond site main electrical service to the VTE Pilot Plant breaker panels, and to the control trailer. Reconnect the VTE Pilot Plant starters to the pumps. Reconnect the control trailer AC to the instrument panel and the 120VAC control switches.

9.2.7.6 Integrate VTE Pilot Plant Controls and Instrumentation with Ponds
Reconnect the VTE Pilot Plant instrumentation to the data acquisition system in the control trailer and test. Install flow, pressure, and temperature instrumentation on the pond piping system. Connect the pond piping instrumentation to the data acquisition system and calibrate each connection. Install submerged temperature and conductivity instruments in the solar and habitat ponds. Connect the submerged pond instrumentation to the data acquisition system and calibrate each connection.
Subtask 9.3 Performance Testing and Demobilization
9.3.1 Construction Contractors Remove Equipment and Debris from Pond Site
IID staff will verify completion and clean up of each contractor’s work area.

9.3.2 Shakedown Test Pond and VTE Plant Systems

Rewrite process control software to support operation for pond maintenance. Leak test VTE vessels and piping systems. Perform a shakedown test of the reassembled VTE Pilot Plant with batch freshwater water supply.  Test pond pumps and pipes for flow and leaks. Test and calibrate pond control valves. Calibrate new pond instruments and check calibration of VTE Pilot Plant instruments.

9.3.3 Habitat Pond Water Treatment 
The Shallow Marine Habitat Pond will be filled with Salton Seawater, diluted, then maintained at 35,000 ppm TDS with distilled water from the VTE Demonstration Plant at the geothermal power plant. A dosing system will be tested for the selected evaporation reduction additive. The water quality will be monitored. When the water quality control is satisfactory, selected fish and invertebrates will be introduced and their populations monitored. Bird activity will also be monitored.
9.3.4 Salinity Gradient Solar Pond Water Treatment 
The Salinity Gradient Solar Pond will be filled with concentrated/clarified/decolorized Salton Sea brine from the VTE Demonstration Plant. A salinity gradient will be set up by addition of distilled water or blended brine rising from the lower to the upper elevation of the gradient layer above 4ft of concentrated brine. A one foot surface layer will be added at marine salinity above the gradient. A wave suppression system will be installed to float on the surface. The gradient will be maintained with distilled water make-up to the top and brine concentrate make-up to the bottom while the solar pond heats up over several weeks. The temperature and salinity profile with depth and the optical clarity of the pond will be monitored continuously. When the bottom heat storage layer of the solar pond reaches operating temperature (about 160°F) the VTE Pilot Plant will be started up on solar heat from the pond. Maintenance of the salinity targets in both ponds will switch to the VTE Pilot Plant when operating parameters are established by operation performance testing with solar heat.

	Budget Category (e): Environmental Compliance/Mitigation/Enhancement

	Task 10: Environmental Compliance/Mitigation/Enhancement

Operate the pond system for one full year using solar heat for distillation while monitoring all systems simultaneously and making adjustments as needed to maintain target salinity, water quality, and viability.
10.1 Maintain Habitat and Solar Pond with Distilled Seawater from VTE Pilot Plant on Solar Heat
10.2 Monitor the Salinity Gradient Solar Pond for Optical Clarity, Thermal and Salinity Gradient Profile, and Any Leakage of Brine or Heat
10.3 Monitor Shallow Marine Habitat Pond for Salinity, Selenium, Nutrients, Fish Population, and Bird Activity



	Budget Category (f): Construction Administration

	Task 11: Construction Administration
Oversee performance on the four construction contracts awarded and make payments as milestones are reached.



	Task 11: Construction Administration
Oversee performance on the four construction contracts awarded and make payments as milestones are reached.

11.1 Review Design Drawings Site Maps and Schedules
11.2 Administer Execution of Pond Earthworks Contract
11.2.1 Pay Mobilization Advance and Check Site for Equipment Infrastructure and Materials
11.2.2 Periodically Check Worksite for Progress and Compliance with Environmental Health and Safety

11.2.3 Make Progress Payments per Contract
11.2.4 Check Compliance with Prevailing Wage and Subcontractor Obligations
11.2.5 Check Worksite for Completion and Quality of Work
11.2.6 Check Worksite for Removal of Equipment and Debris
11.2.7 Make Final Payment per Contract
11.3 Administer Execution of Pond Lining Contract
Same sub-tasks as in 11.2

11.4 Administer Execution of Pond Piping and Piping from VTE Demo Plant Contract
Same sub-tasks as in 11.2
11.5 Administer Execution of VTE Distillation Plant Contract
Same sub-tasks as in 11.2


