
 

 

23692 Birtcher, Lake Forest California 92630 

 
 

September 15, 2015 
 
Mammoth Community Water District 
Attention: Mr. John Pedersen 
1315 Meridian Blvd 
Mammoth Lakes, CA  93546 
 
Subject: Summary of the USGS Drilling and Construction of Monitoring Wells 14-25A and 
28-25A 
 
Dear John, 

The following is a very brief summary of what we learned based on the information1 provided to 
Wildermuth Environmental, Inc. (WEI) during the drilling and logging of two new dual-nested 
monitoring wells (14-25A and 28-25A) that were drilled and constructed by the U.S. Geological Survey 
(USGS) between August 1 and August 23, 2015. The purpose of the monitoring wells is to provide the 
earliest indication of potential geothermal production effects on the Mammoth Community Water 
District’s (MCWD) supply by collecting pressure, temperature, and water quality data at various depths 
in the aquifer system between the Casa Diablo IV (CD IV) geothermal project area and the MCWD 
production wells. These monitoring wells are part of the monitoring and mitigation plan required by 
the Bureau of Land Management (BLM) as a condition of approval for the CD IV Geothermal 
Development Project. These wells are a subset of monitoring wells that need to be constructed and 
monitored to reliably predict the impact of the CD IV project on the MCWD’s water supply. To fully 
characterize the impacts of the CD IV project, a minimum of two deep monitoring wells are required. 
These deep wells will be used to characterize the geology at each well site and verify or disprove, the 
Conceptual Model assumed by Ormat in the CEQA/NEPA documents. Recall, that there is no geologic 
data in the area directly between the CD IV project and the MCWD well field. These new deep 
monitoring wells will provide information on how the propagation of pressure changes in the 
geothermal system caused by the CD IV project affects the availability and quality of groundwater to 
the MCWD and Town of Mammoth Lakes’ water supply. The two nested monitoring wells constructed 
and described below are a beginning to determining the impact of CD IV on the MCWD water supply, 
but by themselves, are inadequate to fully characterize the impact from the CD IV project. 

What we learned: 

14-25A Monitoring Site 

 14-25A (intermediate monitoring well) is screened from 575 to 595 feet-below ground surface 

                                                 
1 Information provided to WEI includes the USGS Daily Progress Logs, photographs of drill cuttings, geophysical 
logs and well construction schematics for 14-25A only, and e-mail correspondence discussing drilling updates 
and information on drilling progress. 
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(ft-bgs) in a zone described by the onsite USGS geologist as altered tuff(?); fractures were 
noted by the driller within the same zone. 

 14-25A (shallow monitoring well) is screened from 465 to 485 ft-bgs in a zone described by the 
onsite USGS geologist to be directly below the Early Rhyolite consisting of hydrothermally 
altered breccia and fractured obsidian. 

 The 14-25A monitoring wells are screened at or just below 7,100 feet-above mean sea level 
(ft-amsl) the MCWD producing and monitoring zone. The 14-25A screened intervals are placed 
approximately 400 to 450 feet above the Basalt Canyon geothermal producing zone. 

A continuous downhole temperature survey was run at the completion of drilling. The temperature 
profile shows groundwater temperatures to be approximately 140 to 145°F within the shallow 
screened zone and approximately 210°F within the intermediate screened zone. For reference, MCWD 
produces water between 45 and 80°F.2 Basalt Canyon production wells produce geothermal fluids near 
360°F.3 The occurrence of fractures and hot water in the shallow and intermediate monitoring wells 
indicates that these zones are permeable and may be in hydraulic communication with the deeper 
geothermal zone. This will need to be confirmed with water quality testing from the 14-25A monitoring 
well. 

28-25A Monitoring Site 

 28-25A (intermediate monitoring well) is screened from 575 to 595 ft-bgs in a zone described 
by the onsite USGS geologist as the Canyon Lodge Andesite;4 from 592 to 600 ft-bgs the Canyon 
Lodge Andesite is noted by the onsite USGS geologist as distinctly fractured. 

 28-25A (shallow monitoring well) is screened from 440 to 460 ft-bgs in a zone described by the 
onsite USGS geologist as a rhyolitic tuff. 

 Formational water was noted by the driller at approximately 430, 480, and 500 ft-bgs. 

 The 28-25A piezometers are screened at or just below 7,180 ft-amsl the MCWD producing and 
monitoring zone. The 28-25A screened intervals are placed approximately 400 to 450 feet 
above the Basalt Canyon producing zone. 

A continuous downhole temperature survey was run at the completion of drilling. The temperature 
profile shows groundwater temperatures to be approximately 125°F within the shallow screened zone 
and approximately 130°F within the deep screened zone. 

MCWD 26 is the closest MCWD-operated monitoring well to the newly installed 28-25A monitoring 
well; located approximately 0.75 miles south of 28-25A. MCWD 26 was drilled to a total depth of 710 
ft-bgs. Similar to 28-25A, warmer temperatures were also measured in MCWD 26 at completion 
(~107°F). Between 2009 and 2014, temperatures in MCWD 26 recorded by a downhole transducer 

                                                 
2 This temperature range includes the groundwater temperatures from MCWD 16, 17, 18, and 20. These wells 
produce groundwater that is approximately 10°F warmer than the other MCWD production wells. 
3 Based on December 2013 production and injection records from Mammoth Pacific L.P. 
4 The Canyon Lodge Andesite is a volcanic rock unit identified by Hildretth (2014) that erupted at the base of 
Mammoth Mountain (the eruptive center was likely very near Canyon Lodge) about 230 to 150 thousand years 
ago. Andesite is a type of volcanic rock with higher silica composition. 
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ranged from approximately 80 to 84°F. 

The 28-25A site is located approximately 0.25 miles southeast of Shady Rest RDO-8 corehole. The RDO-
8 corehole was completed at 1,300 ft-bgs. Similar to RDO-8, 28-25A encountered water temperatures 
of approximately 140°F at 600 ft-bgs. The EIR/EIS Conceptual Model states: 

“The RDO‐8 corehole completion allows communication with both the Early Rhyolite section 
and the underlying Bishop Tuff. The low‐permeability landslide block that separates the 
shallower Early Rhyolite from the deeper Bishop Tuff in the southern caldera moat is absent 
west of corehole BC 12‐31 apparently allowing hydrologic connectivity between thermal flow 
zones in the Early Rhyolite and Bishop Tuff, at least in the outflow region around Shady Rest.” 

The consistency of temperature data at the 28-25A monitoring wells and RDO-8 suggest the possibility 
of hydraulic connection and vertical flow from the underlying thermal zones in the Early Rhyolite and 
Bishop Tuff to the intermediate and shallow zones in the area near 28-25A. This will need to be 
confirmed with water quality testing from the 28-25A monitoring wells and the drilling and testing of 
a deep geothermal monitoring wells. 

What is not known: 

The source of the high temperature water measured at the 14-25A and 28-25A monitoring well sites. 
The high temperature water could be caused by thermal water from the deeper geothermal system 
migrating upwards through faults and fractures; conductive heat transfer from the deeper high 
temperature geothermal system to the shallow cooler system; or both. Water quality testing at these 
monitoring wells may provide insight to the source of high temperature water. Definitive attribution 
of the high temperature source will require the construction of the deep monitoring wells, long-term 
stress tests, pressure monitoring, and water quality monitoring. 

The accuracy of the ORNI Conceptual Model of the area west of Basalt Canyon has not been resolved 
with the newly drilled 14-25A and 28-25A monitoring wells. Without drilling deep monitoring wells, 
there is no way to confirm if the ORNI Conceptual Mode is valid in the area between Basalt Canyon 
and the MCWD well field. 

 

 

 

 

 

 

 

 

Please call or email me with any and all questions.  
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Very truly yours, 

 

Wildermuth Environmental, Inc.                                   
 

 
    
Mark Wildermuth, PE      
President, Principal Engineer     
 

 
 
Mike Blazevic, PG      
Project Manager, Senior Scientist II 


