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Project Overview
In order to better understand the Chena geothermal system, a numerical reservoir model will be developed which can be used to make decisions on the production/injection strategy and lifespan of a geothermal project by enabling multiple scenarios, maximizing energy extraction from the system while sustainably producing it. To develop this model, geologic, geochemical, geophysical and well test data from both the shallow geothermal system (less than 1000 ft depth) as well as the deeper system (1000-4000 ft) will be used.
Much of the information needed to develop the model already exists for the shallow portion of the geothermal system. However essential temperature, pressure, and particularly well flow volumes data still need to be collected. Information from the newly drilled deep wells combined with the existing reservoir data will permit a comprehensive model of the site to be developed, guiding decision making processes for Chena and other low-temperature geothermal resources that are being considered for development. 
The lessons learned from integrating multiple data types and developing an ongoing monitoring plan can be applied to other low temperature geothermal systems in Alaska. Examples of specific, directly transferable knowledge would be: identification of robust flow gauges for use in low temperature remote systems, relative usefulness of different tests, time required for steady state conditions to assert themselves after drilling a new well. Furthermore this project would help develop a geothermal modeling group at UAF which will expedite future modeling of other moderate temperature Alaskan geothermal systems.
Extension request and PI change.
This study was completed in part by Dr. Mongrain how took on a new position as a reservoir modeler in the oil industry and moved to Texas, in the end of January 2012. Dr. Mongrian, with help of two students collected temperature and chemistry data of the wells in the Chena Hot Springs geothermal resource area. She used those temperatures and chemistry data together with the conceptual model to develop a reservoir model. Interference tests on the renewed wells were not completed due to technical difficulties surrounding a water flow meter. Flow data are a crucial piece of data needed to better quantify the use of the current geothermal resource at Chena Hot Springs. In addition to the interference tests, flow meters need to be installed to quantify flow of geothermal liquids through the onsite power generator as well as hot water used to heat the greenhouse during the winter months.
We request an extension of the project in order for the new PI to gather information about the failing flow meter and missing data in order to assess the potential implementation of the original plan to collect flow data from the Geothermal Reservoir at Chena Hot Springs. The remaining funds in the grant can still be used to install a proper flow measurement system in order to estimate and simulate the energy extraction better. Unfortunately the new PI was not involved in the day to day development of the study and will need time to get familiarized. As a trained hydrologist the new PI is especially suited for the job.

Work to Date

We have worked this summer and fall to research the availability of flow meters on the market that can handle the specific requirements at Chena Hot Springs (CHS) as to not interfere with the existing power systems. We have found that the flow meter that was purchased during an earlier phase of the study was not adequate for the job it needed to do, the meter can be used in situations where the pipes are not corroded.  
Due to the complex water flow configuration at CHS it was necessary to purchase multiple meters. We have purchased three flow meters and an energy meter, in addition a meter purchased by Mr. Karl the proprietor of CHS. The meters will assist in quantifying the total amount of energy extracted from the ground at CHS. It will also separate the use of hot water for buildings, the greenhouse, the pool, and the power plant. 
The energy meter is a piece of equipment that will be installed at the power plant to help evaluate the efficiency of power production at the plant. The meter will measure the energy differential between the input water and the output water of a 6” diameter pipe for high flow rates. All water from the power plant is currently re-injected into the reservoir, but water used for the heating of buildings and the greenhouse is currently not re-injected. The smaller flow meters and the larger meter purchased by Mr. Karl will determine the more complex distribution of water currently used at CHS, but not re-injected. This stream of water is causing the reservoir to slowly lose its pressure. 
Due to drilling activities at CHS during the summer we were unable to perform the tracer tests. This caused a delay in our assessment of the reservoir, but also delays with the flow meter suppliers caused a delay in the installation of the flow meters. The purchased flow meters are currently being shipped to CHS, where Mr. Karl will install them in the network of pipes. 
The student working on this project has worked on the coordination of flow meter purchase and communication with CHS. In a meeting this fall with Mr. Karl we found that a larger flow meter was needed to evaluate the complete system. At that point Mr. Karl decided to purchase this meter himself. The student is currently working on his graduation and has submitted his thesis on tracer use in geothermal systems in Alaska.

Next quarter
During the next quarter we will finish the installation of the flow meters and start the tracer test in the end of November. The tracer test will specify the size and flow rate in the geothermal network. We will prepare the final report before the end of the year with the results of the tracer test and the flow meters.
During a meeting between the PI and Mr. Karl we have discussed a solution to the lack of re-injection water in the system. During future development it is recommended to use water from the shallow cold aquifer for cooling needs during the summer. The groundwater, in contrary to surface water, can be re-injected together with the return flow from the power plant. The new plan will help the geothermal system development in three ways: 1) It will re-pressurize the deep hot aquifer, 2) it will reduced the pressure in the shallow cold aquifer, which will prevent mixing between the shallow cold water and the deep hot water as it is extracted from the ground, and 3) it provides an easy cooling source for the power plant during the summer.


