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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.
Summary of Activities during reporting period 
During this reporting period, much progress was made in the development of the conceptual model. Through careful description and analysis of changes in all the wells since 2006, we were able to come up with a new three zone model of the reservoir. We analyzed the data to assess if the geothermal reservoir was in decline and determined that there was no significant thermal decline in the deep reservoir. The shallow zones have seen substantial thermal decline and the key to maintaining high temperatures at the power plant is to ensure that the shallow and deep zones do not mix. This has been partially achieved though a comprehensive plugging program and the well logs are starting to show the recovery of the production wells. There may be some pressure decline in the deep reservoir which would argue for better injection into the deeper zone. Bernie Karl plans to deepen or drill a new injection well for this purpose. The next reporting period will involve verifying if the pressure decline we see on the logs is a near well bore effect or a real decline. 
We also completed the water sample collection and the analysis was completed by the Desert Research Institute. We are in the process of comparing the new and old data to see if we can quantify the extent of the shallow and deep zone mixing.
Use of the flow gauge has so far been unsuccessful but we will go out again early in the next reporting period.  If it is still unsuccessful, we will look at renting equipment locally.
The next reporting period will focus on bringing together all the data we have for the conceptual model and simulation model. We hope to also perform a tracer test to assess reservoir connectivity. However, the permitting and time for analysis may mean that the results of this will have to be incorporated in the towards the end of the project.

Progress Towards Project Scope
Obtain static temperature logs on accessible wells before/after the new well is drilled
Progress made during reporting period
· Report of changes in wells since 2006 completed
Anticipated Progress during next reporting period
· Relog TG8 for long term effect of plugging TG9 
· New set of logs to be acquired after injection well is deepened
Perform at least 2 well interference tests during the first 6 months of the project
Progress made during reporting period
· Pump removed from TG8 in preparation for testing between TG8 and TG12
· Attempted to test TG8 but well is blocked
Anticipated Progress during next reporting period
· Plans for retesting TG8 and TG12 once object is removed from TG8
Collect flow data on active injection and production wells
Progress made during reporting period
· Water sample collection completed
· Water sample analysis completed by DRI
· Comparison of new and old water chemistry in progress
· Flow gauge used but unsuccessful
Anticipated Progress during next reporting period
· Quantify fluid volumes lost during production-injection cycle
· Retest flow gauge
· Possibly Rent flow equipment
· Flow data collection
· Prepare map of all sinks and sources in Chena System
· Cost estimate for permanent orifice plate flow meters on all production and injection wells
 
Develop conceptual model of the field utilizing all available data
Progress made during reporting period
· Initial conceptual model developed utilizing all temperature and pressure logs
· Presentation given at Alaska Rural Energy Conference
· Presentation given at Chena Hot Springs Renewable Energy Fair
Anticipated Progress during next reporting period
· Integrate water chemistry data and results of interference test to enhance conceptual model
Build and test a detailed reservoir model which mimics behavior of the system
Progress made during reporting period
· Empty grid model prepared for populating with conceptual model
· PI attended iTough course at Lawrence Berkley National Lab

Anticipated Progress during next reporting period
· Populate empty grid with properties and prepare initial state model
· Modify reservoir properties to ensure that behavior of model on production mimics actual behavior
Budget Overview 
Project expenditures during this period are primarily student stipends, PI Salary and water sample analysis costs. Next budget periods will include tracer test chemical acquisition and sample analysis as well as some PI salary support.
