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1: 
Introduction 

This report is an addendum to the Water Resources section, Section 4.17 of the Petition to Amend 

(PTA), submitted on September 30, 2009 to the California Energy Commission (RMT 2009). Up to 

80 gallons per minute (gpm) of water are needed for the Bottle Rock Power (BRP) Steam Project 

during construction, for drilling, general dust control, and control of serpentinite dust. There were 

uncertainties in the PTA as to the potential effects of groundwater extraction because the source of 

water was not yet fully known at the time the PTA was submitted. 

The uncertainties were specifically related to the following questions that are part of Section 

4.17.2.1 CEQA Significance Criteria: 

Would the project substantially deplete groundwater supplies or interfere with groundwater recharge 

such that there would be a net deficit in aquifer volume or a lowering of the local groundwater table level 

(e.g., the production rate of preexisting nearby wells would drop to a level that would not support 

existing land uses or planned uses for which permits have been granted)? 

Would the project cause substantial well interference with existing wells, and/or induced groundwater 

recharge where nearby streams begin to lose substantial water to the groundwater aquifer? 

Significant new information has recently been collected during recent testing of the groundwater 

aquifer by pumping of a test water supply well, PTW-1. The location of the test well is shown in 

Figure 1, and in more detail in Figure 1 of Appendix B. The new information, with details 

provided in Appendices A and B, helps to clarify water resources questions that arose during 

preparation of the PTA, with respect to the potential effects of pumping groundwater.  

The following analysis clarifies the uncertainties that previously existed in the PTA regarding 

effects of groundwater pumping on water resources. Only the revised portions of the PTA are 

presented here. 

1.1 Aquifer Test Location 

Water for construction and drilling would be obtained from one or more water supply wells. A 

water supply well, based on information obtained from the test well, would be a 5-inch diameter 

PVC well with 0.020-inch slotted screen from 98.5 to 138.5 feet, encompassing a highly fractured 

permeable zone in the greywacke bedrock. The pump details have not yet been selected. A 

detailed geologic boring log and well construction details for the test well are presented in 

Appendix B. 

A constant rate aquifer test was conducted for 49 hours at a rate of 80 gpm. The details of the 

aquifer test analysis are presented in Appendix B. The aquifer test results yielded values of 932 

ft2/day for transmissivity and 28 ft/day for hydraulic conductivity.  

The aquifer test indicated that the fractured bedrock aquifer acts like a confined, permeable 

aquifer, capable of yielding 80 gpm or more. The upper 90 feet of bedrock is apparently not 
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fractured sufficiently to transmit drawdown effects during the pumping test. As a result, there is 

no evidence that drawdown is transmitted upward to shallow groundwater or the creek. 

1.2 Environmental Impact Analysis  

1.2.1 CONSTRUCTION IMPACTS  

Dust Control 

Future water usage for drilling and for well pad construction was summarized in Section 4.17.2.2 

of the PTA (RMT, 2009). Recently obtained geologic data indicate that serpentine rock would not 

be uncovered during construction of the West Well Pad (EnvironStrategy 2009), and therefore, the 

pad area would not require misting for suppression of serpentine dust. Watering for dust control 

would still be needed but at a lower rate of water application. The East Well Pad would still 

require misting for serpentinite. Estimates of water needs for well pad construction activities have 

been revised downward, to be 115,000 gallons per day (80 gallons per minute [gpm]) or less for 

dust control for construction, traffic, and for serpentine rock misting, over a period of 

approximately 120 days during 2010 for the East Well Pad. Current plans are for the West Well 

Pad to be constructed in 2011. The West Well Pad construction will require only dust control for 

construction and traffic, not serpentine rock misting; the water requirements are estimated to be 

approximately 79,000 gallons per day for the West Pad construction.  

Well Drilling 

After well pad construction ends, well drilling will begin. Water use will decrease to an 

estimated 40,000 gallons per day. This number is a high estimate and would only be the 

case during mud drilling with lost circulation, and not for the entire 60 to 90 days per well, 

over a period of three to four years.  

High Valley Creek 

There is no indication that pumping at the depth of the water supply well would affect 

water levels in the shallow water table or creek. The water levels in the creek were closely 

monitored during the 2-day aquifer test and they showed no effect from pumping. As a 

result, no impacts to the water supply or to adjacent riparian vegetation are expected.  

Springs 

Springs located above the valley floor would not be expected to be affected by the pumping of a 

water supply well because there was no effect observed in water levels in shallow groundwater at 

the valley floor during the aquifer test at PTW-1. Springs located on the hillside are higher in 

elevation and more distant from the bedrock aquifer being pumped, and would be even further 

removed hydraulically. No impacts to springs are expected. 

Other Water Supply Wells 

No water supply wells are expected to be affected by the pumping of the new water supply well, 

at the projected pumping rates because of the location of the wells and springs and the lack of  
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Figure 1:  Waterways, Springs, and Wells in the Project Area
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effect during the aquifer test. Only one water supply well, at the Jadicker residence, occurs within 

a reasonable (0.5 mile) radius of the Project well. The Jadicker well is located approximately 1,700 

feet northwest of the Project water supply well (PTW-1). The “spring well” at this location is a 

spring with a water supply pipe inserted into the spring, located on a hillside more than 40 feet 

above High Valley Creek. The location of the Jadicker spring well on the hillside implies that the 

water flowing to the spring is derived from a higher elevation, and is not connected to the 

fractured bedrock aquifer the Project Well is utilizing. This lack of connection is evident because 

the water level in PTW-1 is below ground surface in the valley floor, and far beneath the elevation 

of the Jadicker spring well. This hydraulic condition also implies that water flowing to the Jadicker 

well would not be affected by pumping of the fractured bedrock aquifer below, at a depth of more 

than 100 feet below ground surface, because the aquifer test at PTW-1 showed no response to 

pumping in the shallow groundwater or the creek. The Jadicker spring well would be expected to 

be even farther removed hydraulically than the shallow groundwater near the test well, since the 

well is located more than 1,700 feet distant and is above the valley floor.  

Other residences with wells that are beyond the 0.5 mile radius would be even more removed 

hydraulically from the Project’s pumping than the Jadicker well. For example, the Fidge residence 

well is located across a ridge (drainage divide) from the test well and is more than 0.5 miles 

distant. The “Existing Well” shown just south of the Francisco Well Pad is a water supply well 

owned by BRP used for the existing BRP plant facility and is over 4,000 feet southeast of well 

PTW-1.  Four other “Unnamed Wells” identified on Figure 1 are more than 5,000 feet southeast of 

PTW-1, and three of the four unnamed wells are separated from PTW-1 by a ridge and a drainage 

divide. No impacts to the BRP existing well or the four unnamed wells are expected, based on the 

long separation distance from well PTW-1, the presence of a hydraulic divide, and the limited, 

local drawdown experienced during the aquifer test.  

No impacts to other water supply wells would occur.  

No other portions of Section 4.17 of the PTA are affected by the new information.  
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2: 
Conditions of Certification 

2.1 Proposed Conditions of Certification 

The COCs applicable to BRPP were originally adopted by the CEC in 1980. In April 1993, the CEC 

approved an amendment to the COCs that modified the monitoring and reporting requirements in 

consideration of BRPP’s shut down status (Order 93-0426-02). The COCs were modified again in 

2006 in conjunction with the refurbishment and restart of the facility (Order 06-1213-12).  

The project owner proposes the existing COC Soil & Water-7 be updated to reflect current 

sampling locations. Previous sampling locations identified in the existing COC Soil & Water-7 

have not been sampled due to access issues. Text proposed to be deleted is shown in strikethrough 

and added text is underlined. 

SOIL & WATER-7 The project owner shall continue groundwater sampling at Nance Spring, 

Union Oil Spring, Coleman Well, Jadiker Spring, and Francisco Well, and Barrett 

Spring. Sampling shall be conducted in April, July, and October of each year. 

Protocol: Each groundwater sample shall be analyzed for boron, sodium, sulfate, 

calcium-magnesium hardness, pH, alkalinity, settlable solids, non-filterable residue, 

turbidity, specific electrical conductivity, magnesium, calcium, copper, iron, lead, 

manganese, and zinc.  

Verification: The project owner shall include the results and a discussion of the 

year's monitoring in the BRMMSR. 
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WATER SUPPLY TEST WELL INSTALLATION 

The test well (PTW-1) is located midway between the East and West Well Pads, in the lowland 

approximately 80 feet from High Valley Creek, along High Valley Road. The location of the well is 

shown in Figure 1, and in more detail in Figure 1 of Appendix B. The well is located in an area of 

thin gravelly loam alluvium, generally one to two feet thick but 12 feet thick at the well, overlying 

greywacke bedrock. No water was encountered during boring in the upper 70 feet of boring.  

A substantially fractured greywacke bedrock zone was encountered from 101 to 134 feet bgs, 

which produced a high volume of water. A US Geological Survey report includes a geologic map 

of the area from McLaughlin (1978), which shows the location of well PTW-1 to be within 

approximately 100 feet of a known fault. The fault may be the cause of the highly fractured 

bedrock that occurs at the 101 to 134 foot depth. 

The water supply test well is screened from 98.5 to 138.5 feet, encompassing the highly fractured 

and permeable zone in the greywacke bedrock. A detailed geologic boring log and well 

construction details are presented in Appendix B.  

AQUIFER TESTING 

A recently completed aquifer test has revealed important aquifer information regarding the 

hydraulic conductivity of the aquifer in the fractured bedrock, and information regarding the 

hydraulic isolation of the producing zone (at 101 to 134 feet bgs) from the surface. The aquifer test 

was conducted on the newly-installed water supply test well PTW-1, and it included a step 

drawdown test and a constant rate test. Details of the aquifer test are presented in Appendix B.  

The step drawdown test was conducted first to identify a sustainable constant rate of pumping for 

the constant rate test. Discharge from the well was routed approximately 500 feet down gradient 

and approximately 100 feet on the far side (south) of High Valley Creek. Based on the results for 

the step drawdown test, a pumping rate of 80 gpm was selected for the constant rate test.  

After an overnight recovery period during which the test well reached essentially full recovery, 

the constant rate test was started on December 15, 2009 and was monitored at three key locations:  

 The pumped well (PTW-1) 

 A shallow test well (PTW-2) located 80 feet southwest of the pumping well and 

screened from 5 to 10 feet bgs in the alluvium directly above bedrock 

 High Valley Creek adjacent to (within 20 feet) of the shallow test well 

A shallow test well (PTW-2) was installed at the water table near High Valley Creek, so that it 

could monitor shallow groundwater levels that are likely to be important for trees and riparian 

vegetation alongside the creek. Monitoring the water level in the shallow test well was intended to 

evaluate whether pumping well PTW-1, screened deeper in the bedrock, might have any effect on 

shallow groundwater levels. 

The constant rate aquifer test was conducted for 49 hours at a rate of 80 gpm, and then for an 

additional 5 hours during the recovery phase after cessation of pumping. The pumping rate was 
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selected to match the water needs during the most water-intensive portion of well pad 

construction, when water use would be highest.  

Aquifer Test Results 

The water level in the pumping test well decreased rapidly within the first minute, and then 

continued to decline slowly over time, reaching a drawdown value of approximately 29 feet 

within about 5 hours after startup. Rapid water level decline in the first minute is typical in 

pumped wells, and is due to the removal of water stored in the well casing. The water level then 

continued to fall slowly during the remainder of the 49-hour test, to a maximum value of 

approximately 28 feet at the end of the test. Although the drawdown did not reach an equilibrium 

level during the 49-hour test, the rate of decline was approaching equilibrium, and it is expected 

that the total drawdown under equilibrium conditions would not exceed 35 feet in the pumping 

well. 

There was no discernable response of the water level in the shallow well during the test. Similarly 

there was no apparent response in the level of the creek based on pressure transducer 

measurements taken every minute throughout the test. Small variations of approximately 0.1 to 0.2 

feet occurred in the shallow well and the creek, following a short period of rain on December 16 

(the second day of the test) when approximately 0.85 inch of rain fell. The water level in the 

shallow test well and the creek both rose and then slowly declined following the rain. Otherwise, 

the water levels in the shallow groundwater and the creek remained essentially constant. 

Aquifer test analysis was conducted to obtain estimates of aquifer transmissivity, hydraulic 

conductivity, and storage coefficient. The details of the aquifer test analysis are presented in 

Appendix C. The aquifer test results yielded values of 932 ft2/day for transmissivity and 28 ft/day 

for hydraulic conductivity. 

In summary, there was no evidence of any effect of pumping on the water levels in the shallow 

groundwater or in the creek. 

CONCEPTUAL MODEL OF RESPONSE TO PUMPING 

A conceptual model of hydrogeologic conditions is includes the concepts that away from fault 

zones, low permeability greywacke, greenstone, and serpentenite bedrock of the Franciscan 

Formation yields small amounts of groundwater to wells, in the range of less than 2 gpm. Within 

the fault zone associated with the 101 - 134 foot deep fractured bedrock of the Project water supply 

well (PTW-1), permeability and water yield are high, yielding more than 80 gpm. The upper 90 

feet of bedrock are apparently not fractured sufficiently to yield water or to transmit drawdown 

effects during the pumping test. As a result, there is no evidence that drawdown is transmitted 

upward to the surface or to higher elevations on the hillsides. 

REFERENCE 

McLaughlin, Robert J., 1978. Preliminary geologic map and structural sections of the central 

Mayacmas Mountains and The Geysers steam field, Sonoma, Lake, and Mendocino 
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