
 

 

 
August 21, 2013 

 
Mammoth Community Water District 
Patrick Hayes, General Manager 
PO Box 597  
Mammoth Lakes, CA 93546 

Subject: Review of the Casa Diablo IV Geothermal Development Project, Public Draft 
and Final Joint Environmental Impact Statement (EIS) and Environmental 
Impact Report (EIR), (DOI Control No.: DES 12-21, Publication Index No: 
BLM/CA-ES-2013-002+1793, State Clearinghouse No.: 2011041008), and 
supplemental references provided by the Bureau of Land Management (BLM) 

 

Dear Mr. Hayes:  

Pursuant to your direction and Task Order No. 3, Wildermuth Environmental Inc. (WEI) 
reviewed the subject environmental documents (ED). WEI reviewed these documents to 
assess the adequacy of their evaluation of the proposed project’s potential impacts to the 
Mammoth Community Water District’s (MCWD) water supply wells to the cold 
groundwater system tapped by these wells, and to the surface hydrology which could affect 
the MCWD’s surface water supply and in-stream beneficial uses. We provided our 
comments on the draft ED in letters written to MCWD on January 30, 2013 and February 
20, 2013; we also provided comments on the final ED in a letter dated July 12, 2013. 
 
The proposed Casa Diablo IV Geothermal Development project (Project) includes: 
 

1. Construction and operation of up to 16 new geothermal wells, 14 of which will be 

located in Basalt Canyon. These new geothermal production wells will be drilled 

between 1,600 and 2,000 feet below ground surface (ft-bgs) and the associated 

injection wells will be drilled below 2,500 ft-bgs. 

2. The injection wells will be located and operated to re-pressurize the geothermal 

reservoir and to dispose of the geothermal fluid. This balancing act will be figured 

out after the wells are constructed and from subsequent modeling. 

3. An increase in geothermal fluid production capacity from the current production 

rate of about 12,000 to 18,000 gpm (19,000 acre-ft/yr to 29,000 acre-ft/yr). 

4. The Project proponent proposes construction techniques that they believe will 

ensure that the cold groundwater aquifers used for water supply will not be 

impacted, and that the BLM inspectors will be notified prior to constructing the 

actual well(s). 
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The ED discussion in the sections entitled “Surface Water and Shallow Groundwater” on 
pages 3.7-10 and 3.7-11 and “Geologic and Geothermal Resources Technical Report,” on 
pages D-25 through D-27 (Appendix D), concludes that the shallow cold-water aquifer in 
the Mammoth Groundwater Basin is separated from the deeper hotter geothermal system 
by impermeable and intensely altered Early Rhyolite units in the western portion of the 
caldera, and a landslide block in the south central caldera. It also concludes that geothermal 
production from the proposed Project is not expected to adversely affect MCWD’s ability to 
produce groundwater from the shallow cold-water aquifer system. These conclusions are 
implied or directly stated in other places in the ED. Our basic conclusion is that the data 
and reports made available during the ED review period simply were not adequate to 
scientifically conclude that the proposed Project would not adversely impact the shallow 
cold-water aquifer system as well as the yield from that system used by the MCWD for 
water supply. 
 
Our main concern is that the shallow cold-water aquifer system currently used by the 
MCWD could be impacted. These impacts include declining piezometric levels in the 
geothermal system caused by new and significant geothermal production in Basalt Canyon 
that will increase flow from the shallow cold-water aquifer system into the geothermal 
reservoir. This will subsequently reduce the MCWD groundwater supply. The Project 
proponent believes, without scientifically defensible evidence, that the shallow cold-water 
aquifer system is hydraulically separated or isolated from the geothermal system, and 
therefore, expanded geothermal production will not impact the MCWD wells or ability to 
pump groundwater. Our comment letters demonstrate that based on information made 
available to the public and the supplemental information provided to us, the Project 
proponent has not made a scientifically defensible case for their hydraulic separation 
assumption, as well as their finding that there will be no significant impacts to the shallow 
cold-water aquifer system used by the MCWD. 
 
Figure 1 shows the southwestern part of the Long Valley caldera, the MCWD production 
and monitoring wells, the proposed Basalt Canyon well sites, and the location of various 
geothermal exploratory/production/monitoring wells. The proposed Project’s geothermal 
well sites will be only about two miles from MCWD’s supply wells. The area between the 
proposed Basalt Canyon geothermal well field and the MCWD well field is conspicuously 
free of any type of well or borehole that could be used to characterize the hydrogeology 
and the hydraulic separation of the shallow cold-water aquifer system from the underlying 
geothermal system. There is no information in this well/borehole-free zone that 
substantiates the assumption of hydraulic isolation. Without such information, the 
conclusion of hydraulic separation between the cold-water and geothermal system in the 
area of the MCWD supply wells lacks scientific foundation.  
 
The operation of 14 new geothermal wells in Basalt Canyon will be a completely new stress 
on the system, and the hydraulic response of this new stress is not accounted for in any of 
the historical data. The proposed new geothermal wells will be closer to the MCWD well 
field. Given the Project description, the ED and the lack of information available for review, 
the MCWD should be concerned that the operation of the proposed new geothermal wells 
in Basalt Canyon could induce downward flow from the cold groundwater system into the 
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geothermal system. This will eventually reduce the groundwater yield currently used by 
the MCWD, potentially change the surface water discharge at key locations (Hot Creek 
system), and affect MCWD’s ability to divert surface water in the future.  
 
Respectfully, given the paucity of evidence offered in the ED and the supplementary 
information provided, the proposed Project should not be approved until the requisite 
information is revealed and/or developed. We recommend that the MCWD and Ormat 
enter into a monitoring agreement that will ensure that any approved expanded 
geothermal production in Basalt Canyon will not negatively impact the yield of the shallow 
cold-water aquifer system and/or alter the surface water discharge in the Hot Creek 
system. It is imperative that MCWD approve the design of the exploratory investigation and 
long-term monitoring program. The Project proponent should fund and implement the 
program. The monitoring program should include: 
 

 Determine, prior to construction and start up of the proposed Project, the 

magnitude of hydraulic connectivity between the shallow cold-water system used 

by the MCWD for water supply and the deeper geothermal system 

 Provide long-term monitoring of piezometric levels, physical properties and 

chemistry in both the shallow cold-water and geothermal systems to assess changes 

in recharge in both systems. 

The first bullet entails constructing several new multiple completion depth monitoring 
wells in both systems, conducting aquifer stress tests to determine connectivity, and 
estimating vertical hydraulic conductivity. The second bullet would be used to verify the 
results of the stress tests and to determine impacts from the proposed Project.  
 
The construction of new multiple completion depth monitoring wells and conducting stress 
tests needs to be done before the proposed Project is implemented. If the aquifer stress test 
results indicate any level of connectivity of the shallow cold-water system to the 
geothermal system, the Project proponent will be required to construct additional 
monitoring wells and conduct additional stress tests to characterize the spatial extent of 
the vertical connectivity to a level that will allow the Project proponent to update its 
geothermal reservoir simulation model (GRSM) with the new geology data and vertical 
hydraulic conductivity estimates. The GRSM will need to be recalibrated and the Project 
proponent will be required to demonstrate that the GSRM can reproduce the stress tests 
results. Subsequently, the improved GRSM will be used to reevaluate/redesign the 
proposed Project.  
 
The work outline above is essentially what should have been done in the development of 
the proposed Project. 
 
The aquifer stress test program outlined above is intended to provide an upfront 
assessment on vertical connectivity and provide information to the public and the Project 
proponent to, if necessary, revise their Project. The stress test will produce a localized 
stress and an estimate of connectivity. The stress test will not duplicate the stress that will 
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be created by the full implementation of the proposed project, and therefore, long-term 
monitoring is necessary. 
 
All of the new production from the proposed Project will occur in the Basalt Canyon well 
field and that production will be subsequently injected substantially east of the production 
area1. Overall, the geothermal production will exceed the inflow to the geothermal 
reservoir by about 2.5 times the inflow. These two facts suggest that the piezometric levels 
in the geothermal reservoir underlying Basalt Canyon will decline substantially over a 
broad area. This decline will occur gradually and expand out and away from the production 
wells. If there is vertical connectivity between the shallow cold-water and the geothermal 
system, it may take some time for the shallow cold-water system to respond. The 
expanding depression in the geothermal reservoir could also influence the amount of 
subsurface boundary recharge to the cold-water system causing some of this boundary 
inflow to be diverted into the geothermal system and thus decreasing inflow to the cold-
water system. A long-term monitoring program will create background information on the 
piezometric levels, physical properties, and chemistry in the shallow cold-water and 
geothermal systems prior to proposed Project implementation and during the post-Project 
implementation period that can be used to assess future changes in the flow systems 
caused by the proposed Project. At a minimum, data would be collected at the following 
wells: new monitor wells constructed for this effort, and MCWD wells 16, 17, 18, 20, 25, 
and 26. In addition to piezometric levels, the following should be monitored: temperature 
and piezometric level with an integrated sensor-data logger; pH, SiO2, major cations and 
anions (Na, K, Ca, Mg, Cl, SO4, HCO3/CO3); trace elements (Li, Rb, Cs, B, Br, F); other analyses 
(As, Al, Fe); and stable isotope analyses (δ18O and δD). Temperature and piezometric levels 
should be measured hourly. The other parameters should be sampled monthly for the first 
three months and quarterly thereafter. 
 
Metrics and related threshold values need to be created that can be used to modify the 
operation of the proposed Project. Additionally, data collected in the long-term monitoring 
program would indicate if the proposed Project is reducing the yield of the shallow cold-
water system. The monitoring program outlined above needs to be designed to provide 
specific information to evaluate these metrics and threshold values (triggers) above (or 
below) which the impact is certain. MCWD should review all data and be able to determine 
if the Project operation needs to be modified.  
 
The monitoring program and responses to the monitoring data need to be included in an 
agreement between the MCWD and the Project proponent. The agreement needs to be 
crafted to completely protect the shallow cold-water system and provide MCWD with 
certainty in its ability to protect the shallow cold-water system from the impacts of the 
proposed Project. 

                                           
1 There is an inconsistency in the project description as to the location where the spent geothermal fluid will 
be injected. The ED suggests that the spent geothermal fluid will be injected in up to six wells to be drilled on 
the sites proposed in Basalt Canyon. The Long Valley Caldera/Casa Diablo Geothermal Reservoir Simulation 
Model: Peer Review report prepared by SAIC in August 2012 states that the spent geothermal water 
produced in the Basalt Canyon will be injected east of Basalt Canyon and generally in the Casa Diablo area or 
east of it. 
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We appreciate the opportunity to serve the Mammoth Community Water District on this 
important and timely project. Please call me, Wenbin Wang, or Michael Blazevic if you have 
any questions or concerns. 
 

Wildermuth Environmental, Inc. 

 
 

Mark J. Wildermuth, PE 
President and Principal Engineer 

Wenbin Wang, Ph.D, PG, CHG 
Principal Hydrogeologist 

 
 

 
Michael A. Blazevic, PG 
Senior Hydrogeologist 
 

 

 

 

Encl. Figure 1 


