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"Imperial Valley Solar (formerly Solar Two) (08-AFC-5) Supplement to the Application for Certification URS 
Project No. 27657106.00806" (SAC) proposed to use groundwater from well l6S/9E-36G4 in the 
Ocotillo/Coyote Wells Groundwater Basin, a US EPA designated Sole Source Aquifer. 

1.	 These comments will include additional Exhibits mentioned but not yet scanned for the May 10,2010 
submission. Numbering of exhibits includes numbers for exhibits also attached to comments on the 
project submitted to the US ACE. 

2.	 The SAC states that "In the event that the Seeley Waste Water Treatment Facility (SWWTF) 
improvements have not been completed at the start of construction of the Imperial Valley Solar Project, the 
Applicant proposes to use a temporary, alternative water supply originating in Ocotillo, California until the 
time SWWTF water is available." ( emphasis added. SAC Supplemental Project Description Sec. 1.4 
Alternative Water Supply p.1-2) 

3.	 In the SAC Sec. 1.4.2 Ocotillo Water Supply Overview, the test states that: 

4.	 "If the SWWTF water supply is not available at the start of construction of the Imperial Valley Solar 
Project, water would be available through the Dan Boyer Water Company in Ocotillo, California. The 
Dan Boyer Water Company is a private water purveyor located at I 108 Imperial Avenue, Ocotillo, 
California 92259, approximately 3.5 miles southwest of the Project site and seven miles by road 
(Figures 1-3 and 1-4). The company operates State well # l6S/9E-36G4 with a current pennitted 
pumping rate of 40 acre-feet per year (afy). The water source is potable and permitted for use by 
construction or personal consumption. HistoricaUy, the well has typically extracted over 100 afy for 
uses such as construction, dust control, and personal use. Tessera Solar is currently involved in 
negotiations for a purchase agreement with the water company. Appendix A provides a will serve letter 
stating Dan Boyer Water Company's intent to temporarily furnish well water to the Project. It is 
expected that the Imperial Valley Solar Project would require water from the Dan Boyer Water 
Company for approximately six months to three years. The water would be transported to the Project 
site by 7,000 gallon water trucks. Based on the expected construction demand of approximately 50 
acre-feet per-year (afy) on average, it is anticipated that up to 13 truck trips would be required per 
day. If the water supply would be used during Project operations, a maximum of seven truck trips per 
day would be required to supply the approximate 33 afy demand. Once onsite, the water would be 
stored for construction and/or operations use." (Emphasis added. SAC at pp 1-2, 1-3.) 

5.	 URS Appendix D includes the Boyer will serve letter which provides additional contradictory 
information when it states that "The project would be expected to require the alternate water source for 
approximately six to 11 months." ..."Historically the well typically extracted between 120 and 132 afy 
for uses such as construction, dust control, and personal use." (Emphasis added.) 

6.	 RESPONSES: Please note the contradictions in the terms "temporary" vs "6 months to three years" 
(Applicant) vs 6 to 11 months (well owner). Note that it states that the "current permitted pumping rate 
is 40 AF/y", but fails to disclose how much is being supplied to other users for "personal use". How 
many residences/individuals are getting water from Boyer and how many gallons are being provided for 
residential use? What would happen to the water supply for those residences if the well exports water 
to IV Solar? Can domestic uses for homes that have been permitted to be built by the County in 
locations where it has long been known that there is no potable water be cut off from the source of 
water they have been using? Surely continued residential use of groundwater is a higher priority than 
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industrial use. 

7.	 Applicant states a demand for 50 AF/Y for construction (SAC 1-3) which is 10 AF/Y or 3,268,850 
gallons more than the permitted total that can be pumped, and 90,000 gallons/day is almost double the 
the gallons/day permitted in the Specific Terms for the Well. 

8.	 The Applicant failed to provide any documentation either in terms of gallons pumped, number of tank 
trucks filled or electrical consumption for pumping to support the assertion that the well historically 
pumped over 100 AF/Y. Indeed, Appendix D the URS Groundwater Evaluation Report with a 6 page 
listing of Westwind Water Sales History, provides information only from 3 months in 1990 through 
June 2004. Those figures cannot be used to substantiate any amount of pumping such as asserted. A 
summary of the water sales that the applicant and/or well owner was able to document indicate no 
evidence of anything approaching 100 AF/Y. Surely if there was a business records had to be kept for 
tax purposes if nothing else. (See Table summarizing the data in Exhibit 555) 

9.	 A table including the information from the URS Appendix with information from USGS water level 
and water quality monitoring and information from the 2006 USG DEIR/S reveals some interesting 
information about the potential for well interference and the influence of increased pumping on rate of 
decline in static water levels in feet above mean sea level (AMSL) which eliminated water levels 
related to surface topography. Or at least the numbers raise a lot of questions for me. 

10.	 The nearest downgradient wells from the Boyer well are the wells that supply the USG wallboard 
factory at Plaster City, wells 16S/9E-36G3 (USG #4) and 16S/9E-36Hl (USG #5). Estimating the 
distance on URS Fig 1-4 "Well location map, Ocotillo-Coyote wells groundwater basin" it appears that 
36G 3 is less than 1000 ft to the east and 16S/9E-36H 1 is about 2000 ft. By combining the amount of 
pumping from all three USG wells and providing a figure for combined pumpage, USG is successfully 
able to hide the true nature of amount pumped and therefore the potential impacts of pumping at each 
well, and therefore the potential for well interference or contribution to localized impacts.. The table 
"Westwind Water Sales History & water levels well 16S/9E-36G4 vs 16S/9E-36H 1 is follows these 
comments and is appended as Exhibit 555. It also includes information about well 36Gl for TDS. 

11.	 What is interesting about this table is that estimated for the year 1975 and measured for 1995, 2001 
and 2010 the static water level AMSL in the Boyer well 16S/9E-3 6G4, was lower than in the 
downgradient assumed much higher volume pumping USG well 12S/9E-36H 1. (AMSL refers to water 
level in feet above mean sea level to eliminate the distracting factors of surface topography.) Of those 
years, only in 2001 did the Boyer well pump more than 30 AF/Y. The volume of pumping at the US 
Gypsum well 12S/9E-36H 1 is not currently publicly available, but must be revealed if one is to 
understand the relationship between pumping and water levels and water quality in these wells so close 
together. Note the 6.7 ft decline in the USG well from 2004 to 2005 and then recovery/rising static 
water level which is assumed to be related in changed sales related to housing market reduced demand 
for wallboard thereafter. Data for USG wells provided in the 2006 USG DEIR is for the three USG 
wells combined. Data in that document was not updated to 2006 for the USG DEIR or subsequently 
for this Alternative Water Supply assessment by URS. (See 524, BE 2004 Table 4-2 Historic 
Groundwater Pumping in 2006 USG DEIR/S previously submitted.) 

12.	 From 1996 to 2005 the water level in the USG well 16S/9E-36H 1 dropped 14.73 feet or an average of 
more than one foot/year. Without knowing for certain how much water either USG or Boyer wells 
pumped it is not possible to be certain of the cause of decline in water level. Was the pumping here 
greater for both the USG and Boyer wells. To what extent to the activities of each well influence the 
other? And what are the cumulative impacts related to water quality and water levels for downgradient 
owners water wells used to provide domestic water from private wells at each residence in Nomirage? 

13.	 Adding the information form the table on historical pumping rates for the USG wells from the 2006 
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USG DEIR it seems obvious that as the pumping levels of the USG wells (total for all three wells) that 
this corresponded to a water level decline of more than I foot per year. But how much is being pumped 
and from which wells? Missing data must be made available for public review so that a real site 
specific analysis can be made and decision-makers understand the consequences of their decisions.. 

14.	 This table (Exhibit 555) and review of USGS monitoring data raise questions about possible well 
interference. Without additional data, it is not possible to reach the conclusion that increased pumping 
at the Boyer well will not have a significant impact on either water quality or water levels when 
considered in light of the historic changes in water quality in another well on the Boyer property and the 
changes in water elevations AMSL for wells in close proximity. Of course, the real question is what are 
the potential impacts on downgradient domestic wells in N omirage? 

15.	 It is now 20 I O. From the table providing information about the Westwind/Boyer well and USG well 
12S/9E-36HI (in Exhibit 555 included at the end of these comments) it seems obvious that there are 
such large gaps in information that it is not possible to draw any conclusions about no potential well 
interference impacts that might result from larger volumes of pumping from either the Boyer or any 
combination of the USG wells. This is especially true if as the SAC Environmental Information states 
that: 

16. "The results of aquifer testing conducted in April 2010 demonstrate that State Well No. 16S/9E-36G4 
can support the water demands for the Imperial VaHey Solar Project during construction and the 
lifespan of operations (if needed). Detailed results of the aquifer testing are provided in Appendix D of 
this report." 

17.	 "In order to achieve the peak construction water demand (such asprior to large amounts of concrete 
mixing/pouring during construction), the Project would temporarily store water onsite. The projected 
average annual construction water use is approximately 50 afy, and operational water use is estimated to 
average 33 afy. Maximum peak demand is estimated to be 90,000 gallons per day (gpd)" (Emphasis 
added) (SAC.Sec. 2.5.2.3.1 at p. 2.5-3) 

18.	 "Lifespan of operations (if needed)" for the "Alternative Groundwater supply source??? Without 
any detailed consideration of the long term impacts of the cumulative effects of this well so close to the 
USG wells, given the questions raised by information in Exhibit 555. Without any detailed 
hydrogeology review, without any discussion of the cumulative impacts of all the other existing, 
approved, and proposed or reasonably foreseeable projects which have draft documents in progress, all 
of which are proposing to use groundwater from this same Sole Source Aquifer? 

19.	 It is of interest to note that the purported "aquifer testing" referenced in Appendix D was for this well 
only, with no monitoring of the nearest well 500 ft away, (SAC 2.5-4) and only conducted for only one 
day for what appears to be about 8 hours, and after about 9-10 hours of recovery the well still had not 
recovered to the level prior to pumping. The well that is 500 ft away was not monitored to see ifit's 
water level was affected by the continuous pumping 006G4, even though that well is most likely well 
l6S/9E-36G 1 which is also on the Boyer property. Why? How can one conclude there would be no 
significant impact on another nearby well is no monitoring of water levels of that well are also made? 

20.	 At the end of the test the static water level was 2.98 feet below the starting level. According to the URS 
Appendix D. The monitoring data from USGS and the water sales data from the applicant reveal that 
no matter what the pumping test may suggest that well 16S/9E-36G4 at least historically has been 
extremely sensitive to even small quantities of pumping, or that there is considerable well interference 
from pumping at the USG wells. 

21.	 The Westwind table reveals that between 1994 and 1995 when only 7.5 AF was pumped in 1994, that 
the static water level in the well 16S/9E-36G4 declined by 16.25 ft. in one year. Why? 
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22.	 When USGS field staff come to do the monitoring of static water levels in wells, in the past they chalk a 
steel tape and lower it into the well taking it up and recording the level on the chalked steel tape that is 
wet to determine depth to water. The measurement is taken three times to be sure that the water level is 
static rather than recovering from recent pumping. If the level is believed to be recovery following 
pumping that information is noted with the water level and so indicated on the USGS website for well 
monitoring. 

23.	 During the same time the static water level in the downgradient USG well 16S/9E-36Hl increased by 
1.07 ft. There appears to have been a more than lOft recovery in Boyer well 16S/9E-36G4 the 
following year when pumping declined to only 4.7 AF/y for 1995. Comparing the amount of pumping 
and the static water levels AMSL, it seems clear that the Boyer well is far more sensitive to pumping 
and/or well interference than the downgradient USG well. This may be related to well construction and 
screening, different transmissivities at the locations where the wells are drilled and depths of screening 
or some kind of well interference not discernable because of the paucity of data and unknown pumping 
from each of the two USG wells. 

24.	 There is no water level data or pumping data for the majority of the time that the USG well 16S/9E
36Hl revealed a period when USG combined pumping increased causing decline in well 16S/9E-36Hl 
from an AMSL level of253.18 in 2000 to 240.58 in 2005. Additionally, there is no indication of 
quantity of water pumped by USG in 2004, the year when there was the most significant water level 
decline of6.7 ft in one year. . However, without additional information it is not possible to really 
understand a cause and effect relationship. However, it is safe to conclude that there is not enough data 
do not really support the URS assertion in its Appendix D 4/26/2010 letter that pumping up to 40.3 
AF/Y from the Boyer well "will not have a significant effect on water quality or effect [sic] water 
supply in the surrounding wells" Land surface elevation for calculating AMSL for the USG well is 
based on the measurement provided by the USG consultant in the Bookman-Edmonston report for 
USG. 

25.	 Reviewing the tables I prepared for the Sierra Club comments on the 2008 USG FEIR/S, I realize that I 
did indeed succeed in ferreting pout some historic well information related to the USG water levels in 
the 3 USG pumping wells. (See Exhibits 559, 560 and 561) For several years there was about a 9 foot 
difference in static water levels AMSL between well 16S/9E-36B 1to the north of the Interstate and the 
2 wells to the south. There was only about 1700 foot distance between 36B 1 and 36H 1. Water levels 
were provided, but no indication of how much each well was pumping. It is not the responsibility of the 
public to ferret out information to try to understand the relationships between well usage and measured 
water levels and well interference creating a large cone of depression. 

26.	 What is really interesting about the information now available is that the static water level reported by 
URS in 2010 for well 16S/9E-36G4 was 3.27 feet lower than in the nearby USG well 16S/9E-36Hl 
(USGS monitoring) which was expected to have pumped far more water than the Boyer well. Is an 
appropriate interpretation of the data in the table that the Boyer well is actually at the center of the cone 
of depression? If so, is that the response of current pumping or past pumping? In any event it raises 
many questions about the responses of different portions of the aquifer where wells are pumping more 
water than is used for single residence domestic purposes in close proximity to each other, and for 
which there is no publicly available data and for which the well owners and County apparently refuse 
to provide pumping information which is up to date to 2010. 

27.	 Past brief analysis by Zipp in 1980 (Exhibit 554) and Huntley 1979, 1993 (Exhibits 548 and 549) note 
the concerns about the changes in water quality and water levels associated with pumping of 100-140 
est AF/Y in Ocotillo and Yuha, both locations with much lower quantities of pumping than centered at 
the Boyer and USG wells. The information related to the possible Boyer/USG well interference issues 
in 2010 point out the need for additional analysis of groundwater uses, just as required by the language 
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of the 1994 OcotillolNomirage Community Area Plan (ONCAP) which as a part of the Land Use 
Element of the Imperial County General Plan. (See Exhibit 517 for text of ONCAP) 

28.	 It was for a presentation at a hearing conducted before the Regional Water Quality Control Board that 
in 1980 that Richard Zipp of the Division of Planning and Research at the State Water Resources 
Control Board submitted a report which in effect describes all water used at the US Gypsum Plaster 
City factory as export from the groundwater basin, acknowledges problems that have been created in 
the groundwater basin by the County's use of political rather than geologic boundaries, and clearly 
defines the problems of well interference caused by the cones of depression created by the 
concentration of wells pumping the largest quantities of water. He recommended restricting additional 
pumping in areas with well interference and the need to look for options to redistribute pumping away 
from the cones of depression. (Zipp. 1980 Ocotillo-Coyote Wells Groundwater quality-quality study, 
Imperial County at pp. 7, 8,19,201 ) (Exhibit 554) 

29. "It is necessary to note that over 80 percent of pumpage is exported from the groundwater basin. 
This figure is based on different boundaries than the political boundaries which are currently 
accepted. The northern and eastern edges should be redefined to terminate at the Elsinore Fault as 
the water east of the fault is generally of an unusable quality." (Zipp 1980 at p.7) 

30. "With this new definition of the basin, all extractions by U.S. Gypsum must be considered as 
exports, because the water is taken across the fault into poor quality, unusable area. Any 
percolation of process east of the fault should not be considered recharge to the Ocotillo-Coyote 
Wells basin" (Zipp 1980 at p.7, 8) 

31. "Conclusions:	 3. Cones of depression in Ocotillo, Coyote Wells, and Yuha have resulted in well 
interference..... 10. Additional export of water from the areas affected by well interference will 
only intensify the problem..... 11. Deepening of the pumping cones may induce poor quality water 
upward from the deeper zones." (Zipp 1980 at p.I9) 

32. "Recommendations. 6. Use geologic rather than political boundaries for the groundwater basin. 
.... 8. Look into options to redistribute pumpage away from pumping cones of depression. 9. 
Restrict additional pumping in areas showing well interference." (Zipp 1980 at p.21) (Zipp. 1980 
Ocotillo-Coyote Wells Groundwater quality-quality study, Imperial County) 

33. Zipp later served as a consultant for McDougal in Imperial County litigation to stop the export of 
water to Mexico from wells in Ocotillo and Yuha. 

34. Since that 1980 report and recommendations, the County has ignored both the conclusions and 
recommendations. This is especially true with respect to the County's actions related to the export 
pumpage by US Gypsum. Over the objections of residents and the Sierra Club, and contrary to the 
recommendations of the County's own consulting hydrogeologist Huntley (Exhibit 548), in 1998, the 
Board of Supervisors authorized US Gypsum to almost double its export pumping without preparation 
of any site specific geohydrology study which is required for any proposed groundwater use in the 
Ocotillo Coyote Wells Basin as spelled out in the OcotillolNomirage Community Area Plan of 1994. 
It was this action by the county that triggered the litigation described in the Court of Appeals decision 
in Exhibit 538. 

35. In 1979 Imperial County sought the consulting services of David Huntley, PhD as a consultant in 
hydrology. Dr. Huntley is now Professor Emeritus from San Diego State University, having taught 
groundwater geology courses and done consulting work for various local and federal government 
agencies. His report "The Magnitude and potential effects of declining water elevations in the Ocotillo
Coyote Wells Basin.. " is included as Exhibit 549. The County had sought Huntley's evaluation 
because it was involved in litigation with one of the owners of export wells with the greatest water 
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level declines. 

36. With respect to the proposed IV Solar Project well	 l6S/9E-36G4, relevant portions of Huntley 
analysis in 1979 stated that: 

a.	 "Wells l6/S/9E-36Hl [US Gypsumwell] and l6S/9E-36G4 [WestWind or Boyer well] show 
large fluctuations in water levels, which may be understood when these are compared to rates of 
withdrawal from the Clifford well, the second largest well user in the Ocotillo area. It can be seen 
that the fluctuations in water levels in wells l6/S/9E-36H 1 and l6S/9E-36G4 correspond one for 
one with changes in pumpage rates of the Clifford well. The period from 1976 to 1979 is 
characterized by below-average withdrawal, above average recharge, and relatively steady 
declining water levels. Periods of average recharge and average withdrawal will result in greater 
rates of decline than seen in 1976-1979." (Huntley 1979 at p.ll) 

37. Thus, Huntley saw well interference and the impacts of the largest pumping wells on each other. 
Without any accurate assessment of how much was pumped from each of the wells, the contributions 
of each of the major pumping wells to the growing cone of depression in 1979. But now the Clifford
McDougal well no longer pumps for export, so the relationship of current wa ter levels and pumping 
responses cannot be seen any longer as related to activities of well 25K2. Today both the Clifford Well 
l6S/9E 25K2 (later called McDougal-Ocotillo well) and the Boyer well l6S/9E-36G4 are no longer 
pumping any significant quantities of water. However, based on the past analyses of Zipp and Huntley 
in addition to concerns raised in the documents prepared for the court ordered EIR/EIS for the USG 
expansion, without more information, it is questionable to conclude that the "Zone ofInfluence is 
considerably less than the distance to the closest well, approximately 500 feet away." as does URS 
SAC at p. 2.5-2. 

38. Today the largest amount of pumping in the groundwater basin is from the three closely spaced wells 
operated by US Gypsum USG #6 or l6S/9E-36Bl, USG #4 or 16S/9E-36G3 and USG #5 or 16S/9E
36Hl. The well closest to these would be the Boyer well from which the IV Solar Project applicant 
proposes to haul groundwater by truck for export (Zipp's definition) to the solar project site near 
Plaster City. 

39. According to a 1977 (?) Computer print out provided by USGS for all the original wells for the 1977 
study, the many wells drilled by US Gypsum are 16S/9E-36B 1 drilled in 1974, 16S/9E-36F2 drilled 
in 1925, 16S/9E-36F3 drilled in 1947; 16S/9E-36G3 drilled in 1952, 16S/9E-36H I drilled in 1954, 
16S/9E-36Ll drilled in 1950 and l6S/llE-8K1 drilled in 1925 at the site of the Plaster City factory. 
The three wells on the Elfring (now Boyer) property include 16S/9E-36Gl drilled in 1957,16S/9E
36G2 unknown drilling date, and 16S/9E-36G4 drilled in 1962. (See exhibit 553) 

40. This information is included because it reveals that at one of the wells on the Boyer property (l6S/9E
36G 1 ) there was a marked change in water quality when the quality was monitored between 1958 to 
1975. The amount of total dissolved solids (TDS) steadily increased from 341 mg/l to 635 mg/l 
during that 17 year period. No explanation is provided in any reports that I can recall. This would be . 
of concern to any domestic well owner. (See information for well l6S/9E-36G 1 in Exhibit 5l6m, the 
table of USGS data for the Ocotillo-Coyote Wells Groundwater basin.) 

41. Based on the Monitoring date available from USGS and the conclusions ofZipp and Huntley earlier, 
there are grounds for concern that require full disclosure about the water quantities pumped, water 
levels, and water quality of all the USG and Boyer property wells. Absent such information it is not 
possible to make a finding that exporting groundwater from the Boyer well would not have an adverse 
impact either locally or downgradient, in terms of water levels or water quality. 

42. Similarly well 16S/9E-25Kl was the original Clifford (later McDougal) well drilled in 1958 and used 
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for export to Mexico. Monitoring information from USGS indicated that the water quality deteriorated 
markedly with large volume pumping of about 100 AF/Y from this property. From 1959 to 1974, the 
TDS increased from 279 mg/l to 2250 mg/l, becoming non-potable. The nearby wellI6S/9E-25Kl 
"experienced arapid increase in chloride from 1980 through 1982 or beyond" though there was no 
data from 1983 -198 8. " .. declining chloride levels since 1988 suggest chloride concentrations rose to 
levels in excess of 100 mg/l at the peak of McDougal's water production." (Exhibit 548, Huntley 
1993 p.l) Huntley also noted that once the export pumping stopped sometime around 1986, that the 
chloride levels declined. Information on chloride levels can be obtained from 
hltp://nwis.watcrdata.lIsgs.gov/ca/nwis/C)wdataby searching for Imperial County and then linking to the 
data for each well. 

43. Although groundwater reports repeatedly discuss recharge, is likely very insignificant if water levels 
continued to decline during and in the three decades following the heavy rainfalls and flooding of 1976, 
1977, and 1981, even though the amount of pumping in the groundwater basin has declines, because there 
is no longer any export to Mexico, and USG reportedly is not producing wallboard at the rate it was 
previously. 

44. With conditions oflocal overdraft because pumping is confined to the distribution of private property, 
there can be no surplus water at any of the wells near the center of the cone of depression,. This includes 
the Boyer well. Text in Appendix D referring to the use of groundwater for the life of the project (if 
needed) raises additional concerns about the potential for long-term cumulative impacts. 

45. The Information provided here is to support a request that additional analysis and study must be made 
prior to any consideration of using additional water from near the center of the largest cone of depression 
in the Ocotillo-Coyote Wells Groundwater Basin, an EPA designated Sola Source Aquifer. 

46.	 Evidentiary hearings on hydrology issues should be rescheduled to allow public and agency 
review of groundwater issues which are not publicly available on the CEC project site until May 
10,2010 

47. There should be no evidentiary hearings until the review of the whole of the project and all of its 
components is complete and the public and hydrology experts from responsible agencies such as US EPA 
and USGS have an opportunity to review the changed proposed source of water for the project and have 
had an opportunity to compare information and analyses from one section to another and from other 
recent and past EIR/EIS documents related to groundwater uses from the Ocotillo-Coyote Wells 
Groundwater Basin. There simply has not been enough time to analyze the potential impacts of the 
pumping of the well sought for use in addition to the issue of cumulative impacts because the Applicant 
has failed to provide the necessary facts and bring data up to date. I have done my best, but time is too 
short. 

Applicants Alternative Water Supply from well 16S/9E-36G4 
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Sierra Club v. County ofImperial, United States Gypsum Company, Real Party in Interest, Court of
 
Appeal Case D034281 Decision 10/26/00, Court of Appeal file recalled from storage and reviewed in
 
January 2008
 

Skrivan, James. USGS 1977 "Digital- Model Evaluation of the Ground-Water Resources in the
 
Ocotillo-Coyote Wells Basin, Imperial County, California"
 

US EPA 3/20/95 document "Technical support document for the review of the Ocotillo-Coyote Wells
 
Sole Source Aquifer Petition". (Court of Appeal Case No. D034281 Clerk's Transcript on Appeal, vol 2
 
p.252.)
 

US EPA 1996 designated Ocotillo-Coyote Wells Groundwater Basin as a "Sole Source Aquifer" 61 FR
 
47752, Sept 10, 1996)
 

USGS 1977. Computer printout of well ownership and drilling dates and depths.
 

USGS groundwater monitoring information data for the Ocotillo-Coyote Wells Groundwater Basin at the
 
following source hltp://nwis. wa lerda la .usgs.gOY/ca/nwis/gw for individual well sites in the USGS
 
Imperial County groundwater monitoring program. The water level data is available from USGS both as
 
a graph of monitored or as a Table of data for each individual monitored well. Water quality data for the
 
individual wells monitored can be obtained at hllp://nwis.walcrdala.lIsgs.gov/ca/nwis/qwdala
 

USGS well location maps & data for Imperial County, links to individual wells monitored for water
 
levels htlp://groll ndwatcrwa tch.lIsgs.gocountymaps/CA 025.hlml
 

US Gypsum Expansion and Modernization 2006 DEIR/EIS & Appendices SCH 200121133
 

US Gypsum Expansion and Modernization 2008 FEIR/EIS & Appendices SCH 200121133
 

Zipp ,R. 1980. Ocotillo-Coyote Wells Groundwater quality-quality study, Imperial County
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Exhibits for Solar 2 groundwater issues 

515	 US EPA 1996 designated Ocotillo-Coyote Wells Groundwater Basin as a "Sole Source Aquifer" 61 
FR 47752, Sept 10, 1996) 

516	 "EH Table 10 Water well information, water quality, and groundwater elevations Ocotillo/Coyote 
Wells Groundwater Basin, a Sole Source Aquifer, Imperial County CA" Updated March 2010 
from Sierra Club comments on USG FEIRIEIS 2008 and included in CWSP Scoping comments 
found at 28appa-nop-initial-study-a at pp 7-17 (USG EIRIEIS Appendix B-1 USGS Hydrologic 
Data, USGS NWIS water level and quality data & Bookman-Edmonston 3/96 (BE96), BE 112004 
(BE04). 11 pages. 

517	 Ocotillo/Nomirage Community Area Plan (ONCAP) a part of the Land Use Element of the Imperial 
County General Plan 1994 with groundwater basin map 

518	 US EPA 2010-04-11 letter re Final EIS for US Gypsum project 

519	 USGS 2008-12-24 letter to Congo Filner re Final EIS for US Gypsum Project 

520	 US EPA 2009-02-25 comments re Nor for Coyote Wells Specific Plan Area 

521	 USG FErRIS 4.0 Collective Responses Table 4.0-1 Water quality info from USGS 

522	 USG FEIR/S 4.0 Collective Responses Fig. 4 Wells with Water Quality Data 

523	 USG FEIRIS 4.0 Collective Responses Fig 7. Wells with Recent Water Level data 

524	 BE 2004 Table 4-2 Historic Groundwater Pumping in 2006 USG DEIR/S 

525	 Ocotillo Express Wind Draft Plan of Development 2009 

526	 SES Applicant's Submittal of Opening Testimony re Van Patten re wellI6S/9E-36G4 

527	 Terms for Well 16S/9E-436G4 

528	 Moore in SES Applicant's submittal of Opening Testimony re wellI6S/9E-36G4 

529	 Ocotillo Express Wind Facility 4 pgs 

530	 USG FErRIS Mitigation & Monitoring re Hydrology ES 9-11 submitted as an exhibit for the CWSP 
DErR comments 20210 

531	 USG DErRIS Mitigation & Monitoring re Hydrology See Applicant's Appendix C for hydrology 
and USG DErRIS Impacts and Mitigation in Summary Table at pp S-7 through S-11 

532	 Powers, Bill. 2007 San Diego Smart Energy 2020 158 pgs, PP 69-74 includes conClusions and 
recommendations 
http://www.etechinternational.org/new-.J)dfs/smartenergy/52008_SmE2020_2nd.pdf 

533 Berkeley Law. 2009." In Our Backyard: How to increase renewable energy production on buildings 
and other local spaces" 

534 URS/BLM color brochure "Imperial Valley Solar Project Frequently asked Questions May 2010" 

535 Tessera Solar, SES "Imperial Valley Project Fact Sheet (Formerly SES Solar Two)" undated color 
brochure. 

536	 "Impacts of Avoidance or partial avoidance ofDrainage Areas I, K, C, E, and G" identified' as 
"Preliminary Layout" by RMT in BLM documents provided at workshop on May 4, 2010, possibly 
dated 4/12/2010. 

537	 Skrivan, James. USGS 1977 "Digital- Model Evaluation of the Ground-Water Resources in the 
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Ocotillo-Coyote Wells Basin, Imperial County, California" 

538 Sierra Club v. County ofImperial, United States Gypsum Company, Real Party in Interest, 
Court of Appeal Case D034281 Decision 10/26/00, Court of Appeal file recalled from storage 
and reviewed in January 2008 

539 US EPS re 2006 USG DEIS 

540 USGS re 2006 USG DEIS 

541 Powers 2010-05-13 email 4 pgs "best comparative solar costs info I have" & FW other docs 

542 San Diego solar panels cost less with 1 BOG 

543 16-apr-1O Renewable Energy World US Solar sees 38% growth in PV capacity in 2009 

544 7-apr-l0 RET! Phase 2B Draft Report pp 4-6 to 4-8 Thin film PV lower cost than solar thermal 

545 Mar 2010 SNL "SoCaiEd orders 200 MW of solar panels, plans solicitation for 250 MW more" 

546 Powers 2010-05-13 emaillQ 2010 CSI capital cost numbers 

547 01-may-IO CPUC SunCentric Study in pictures through March 2010 costs trends (52 pages) 

548 Huntley, D. 1993. Letter re changes in chloride concentration in water quality from a well in 
Ocotillo-Coyote Wells basin 

549 Huntley, David 1979. Magnitude and potential effects of declining water elevations in the Ocotillo
Coyote Wells groundwater basin. 

550 RMT 2010 Impacts of avoidance of drainages Fig. From BLM handout for May 4,2010 workshop. 

551 Harmon 2010 values for static water level in feet above mean sea level including most recent USGS 
data (compiled from Exhibit 516 EH Table 10, a compilation of USGS monitoring data. 

552 Tisdale 2006 comments on the USG DEIR includes information on the lID source of supply for 
industrial use at Plaster City/USG factory 

553 USGS 1977 computer printout of well ownership and drilling dates for Ocotillo-Coyote Wells 
Groundwater Basin 

554 Zipp R. 1980. Ocotillo-Coyote Wells Groundwater quality-quality study, Imperial County 

555 Table Westwind Water Sales History & water levels well 16S/9E-36G4 vs USG 16S/9E-36Hl 

556 Hamilton 16S/9E-34B 1 well location and water level graph from USGS website 

557 Hamilton 16S/9E-34B 1 well water level table '98-09 from USGS website 

558	 Discrepancies in groundwater pumping (AFIY) by USG wells in Ocotillo-Nomirage area as 
submitted by Bookman-Edmonston's Richard Rhone in January and September 2003 (Table 16
17 of Sierra Club comments on 2008 USG FEIRIS) 

559 USG Annual Pumping and water levels in 3 USG wells in Ocotillo area (Table 14 of Sierra Club 
comments on 2008 USG FEIRIS) source of orriginaI information is in Exhibits 560 and 561. 

560 USG Annual Reports 1993-2002 (originally Sierra Club Exhibit 242 for 2008 USG FEIRIS) 

561 Rhone 2003 email re USG Annual pumpage for three wells combined (originally Sierra Club 
Exhibit 236 for 2008 USG FEIRIS) 
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Declaration of Edie Harmon 

Re:	 Testimony on groundwater issues related to the proposed Alternative Water Supply for the Imperial 
Valley Solar Project/Solar 2 DOCKET NO. 08-AFC-5 

I, Edie Harmon, declare as follows: 

I prepared the testimony submitted herein. These comments have also incorporated and/or included 
comments and analysis I have prepared and previously submitted as comments on Draft and Final EIR/EIS 
documents for the US Gypsum Expansion and Modernization Project in 2006 and 2008, and comments and 
analysis related to groundwater issues for the 2010 DEIR for the proposed Wind Zero/Coyote Wells Specific 
Plan Project. The Wind Zero project overlies the Ocotillo Coyote Wells Groundwater Basin with proposed 
wells just a few miles downgradient to the east of the Applicant's well and west of the Imperial Valley Solar 
Project. The tables that are submitted as exhibits were prepared by me either as exhibits for the Sierra Club 
2008 comments on the USG FEIR/S or for the Imperial Vaqlley Solar Project .. 

My relevant experience and qualifications are set forth in the Resume which was submitted earlier. I believe 
that this testimony is true and correct. I am personally familiar with the facts and conclusions included in the 
attached testimony. If called as a witness, I could testify competently thereto. 

I declare under penalty of perjury, under the laws of the State of California, that the foegoing is true and 
correct to the best of my knowledge. 

Dated: May 17,2010	 s/ EdieHarmon 

At: San Diego California	 Edie Harmon 
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industrial use. 

7.	 Applicant states a demand for 50 AF/Y for construction (SAC 1-3) which is 10 AF/Y or 3,268,850 
gallons more than the permitted total that can be pumped, and 90,000 gallons/day is almost double the 
the gallons/day permitted in the Specific Terms for the Well. 

8.	 The Applicant failed to provide any documentation either in terms of gallons pumped, number of tank 
trucks filled or electrical consumption for pumping to support the assertion that the well historically 
pumped over 100 AF/Y. Indeed, Appendix D the URS Groundwater Evaluation Report with a 6 page 
listing of Westwind Water Sales History, provides information only from 3 months in 1990 through 
June 2004. Those figures cannot be used to substantiate any amount of pumping such as asserted. A 
summary of the water sales that the applicant and/or well owner was able to document indicate no 
evidence of anything approaching 100 AF/Y. Surely if there was a business records had to be kept for 
tax purposes if nothing else. (See Table summarizing the data in Exhibit 555) 

9.	 A table including the information from the URS Appendix with information from USGS water level 
and water quality monitoring and information from the 2006 USG DEIR/S reveals some interesting 
information about the potential for well interference and the influence of increased pumping on rate of 
decline in static water levels in feet above mean sea level (AMSL) which eliminated water levels 
related to surface topography. Or at least the numbers raise a lot of questions for me. 

10.	 The nearest downgradient wells from the Boyer well are the wells that supply the USG wallboard 
factory at Plaster City, wells 16S/9E-3 6G3 (USG #4) and 16S/9 E-3 6H 1 (USG #5). Estimating the 
distance on URS Fig 1-4 "Well location map, Ocotillo-Coyote wells groundwater basin" it appears that 
36G3 is less than 1000 ft to the east and 16S/9E-36Hl is about 2000 ft. By combining the amount of 
pumping from all three USG wells and providing a figure for combined pumpage, USG is successfully 
able to hide the true nature of amount pumped and therefore the potential impacts of pumping at each 
well, and therefore the potential for well interference or contribution to localized impacts.. The table 
"Westwind Water Sales History & water levels well 16S/9E-36G4 vs 16S/9E-36Hl is follows these 
comments and is appended as Exhibit 555. It also includes information about well 36G 1 for TDS. 

11.	 What is interesting about this table is that estimated for the year 1975 and measured for 1995,2001 
and 2010 the static water level AMSL in the Boyer well 16S/9E-36G4, was lower than in the 
downgradient assumed much higher volume pumping USG well 12S/9E-36H 1. (AMSL refers to water 
level in feet above mean sea level to eliminate the distracting factors of surface topography.) Of those 
years, only in 2001 did the Boyer well pump more than 30 AF/Y. The volume of pumping at the US 
Gypsum well 12S/9E-36H 1 is not currently publicly available, but must be revealed if one is to 
understand the relationship between pumping and water levels and water quality in these wells so close 
together. Note the 6.7 ft decline in the USG well from 2004 to 2005 and then recovery/rising static 
water level which is assumed to be related in changed sales related to housing market reduced demand 
for wallboard thereafter. Data for USG wells provided in the 2006 USG DEIR is for the three USG 
wells combined. Data in that document was not updated to 2006 for the USG DEIR or subsequently 
for this Alternative Water Supply assessment by URS. (See 524, BE 2004 Table 4-2 Historic 
Groundwater Pumping in 2006 USG DEIR/S previously submitted.) 

12.	 From 1996 to 2005 the water level in the USG well 16S/9E-36H 1 dropped 14.73 feet or an average of 
more than one foot/year. Without knowing for certain how much water either USG or Boyer wells 
pumped it is not possible to be certain of the cause of decline in water level. Was the pumping here 
greater for both the USG and Boyer wells. To what extent to the activities of each well influence the 
other? And what are the cumulative impacts related to water quality and water levels for downgradient 
owners water wells used to provide domestic water from private wells at each residence in Nomirage? 

13.	 Adding the information form the table on historical pumping rates for the USG wells from the 2006 
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22.	 When USGS field staff come to do the monitoring of static water levels in wells, in the past they chalk a 
steel tape and lower it into the well taking it up and recording the level on the chalked steel tape that is 
wet to determine depth to water. The measurement is taken three times to be sure that the water level is 
static rather than recovering from recent pumping. If the level is believed to be recovery following 
pumping that information is noted with the water level and so indicated on the USGS website for well 
monitoring. 

23.	 During the same time the static water level in the downgradient USG well 16S/9E-36H I increased by 
1.07 ft. There appears to have been a more than lOft recovery in Boyer well 16S/9E-36G4 the 
following year when pumping declined to only 4.7 AF/y for 1995. Comparing the amount of pumping 
and the static water levels AMSL, it seems clear that the Boyer well is far more sensitive to pumping 
and/or well interference than the downgradient USG well. This may be related to well construction and 
screening, different transmissivities at the locations where the wells are drilled and depths of screening 
or some kind of well interference not discernable because of the paucity of data and unknown pumping 
from each of the two USG wells. 

24.	 There is no water level data or pumping data for the majority of the time that the USG well 16S/9E
36H 1 revealed a period when USG combined pumping increased causing decline in well 16S/9E-36H 1 
from an AMSL level of 253 .18 in 2000 to 240.58 in 2005. Additionally, there is no indication of 
quantity of water pumped by USG in 2004, the year when there was the most significant water level 
decline of6.7 ft in one year. . However, without additional information it is not possible to really 
understand a cause and effect relationship. However, it is safe to conclude that there is not enough data 
do not really support the URS assertion in its Appendix D 4/26/2010 letter that pumping up to 40.3 
AF/Y from the Boyer well "will not have a significant effect on water quality or effect [sic] water 
supply in the surrounding wells" Land surface elevation for calculating AMSL for the USG well is 
based on the measurement provided by the USG consultant in the Bookman-Edmonston report for 
USG. 

25.	 Reviewing the tables I prepared for the Sierra Club comments on the 2008 USG FEIR/S, I realize that I 
did indeed succeed in ferreting pout some historic well information related to the USG water levels in 
the 3 USG pumping wells. (See Exhibits 559, 560 and 561) For several years there was about a 9 foot 
difference in static water levels AMSL between well 16S/9E-3 6B I to the north of the Interstate and the 
2 wells to the south. There was only about 1700 foot distance between 36B I and 36H I. Water levels 
were provided, but no indication of how much each well was pumping. It is not the responsibility of the 
public to ferret out information to try to understand the relationships between well usage and measured 
water levels and well interference creating a large cone of depression. 

26.	 What is really interesting about the information now available is that the static water level reported by 
URS in 2010 for wellI6S/9E-36G4 was 3.27 feet lower than in the nearby USG wellI6S/9E-36H1 
(USGS monitoring) which was expected to have pumped far more water than the Boyer well. Is an 
appropriate interpretation of the data in the table that the Boyer well is actually at the center of the cone 
of depression? If so, is that the response of current pumping or past pumping? In any event it raises 
many questions about the responses of different portions of the aquifer where wells are pumping more 
water than is used for single residence domestic purposes in close proximity to each other, and for 
which there is no publicly available data and for which the well owners and County apparently refuse 
to provide pumping information which is up to date to 20 I O. 

27.	 Past brief analysis by Zipp in 1980 (Exhibit 554) and Huntley 1979, 1993 (Exhibits 548 and 549) note 
the concerns about the changes in water quality and water levels associated with pumping of 100-140 
est AF/Y in Ocotillo and Yuha, both locations with much lower quantities of pumping than centered at 
the Boyer and USG wells. The information related to the possible Boyer/USG well interference issues 
in 2010 point out the need for additional analysis of groundwater uses, just as required by the language 
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level declines. 

36. With respect to the proposed IV Solar Project well 16S/9E-36G4, relevant portions of Huntley 
analysis in 1979 stated that: 

a.	 "Wells 16/S/9E-36H I [US Gypsum well] and 16S/9E-36G4 [WestW ind or Boyer well] show 
large fluctuations in water levels, which may be understood when these are compared to rates of 
withdrawal from the Clifford well, the second largest well user in the Ocotillo area. It can be seen 
that the fluctuations in water levels in wells 16/S/9E-36H I and 16S/9E-36G4 correspond one for 
one with changes in pumpage rates of the Clifford well. The period from 1976 to 1979 is 
characterized by below-average withdrawal, above average recharge, and relatively steady 
declining water levels. Periods of average recharge and average withdrawal will result in greater 
rates of decline than seen in 1976-1979." (Huntley 1979 at p.ll) 

37. Thus, Huntley saw well interference and the impacts of the largest pumping wells on each other. 
Without any accurate assessment of how much was pumped from each of the wells, the contributions 
of each of the major pumping wells to the growing cone of depression in 1979. But now the Clifford
McDougal well no longer pumps for export, so the relationship of current water levels and pumping 
responses cannot be seen any longer as related to activities of well 25K2. Today both the Clifford Well 
16S/9E 25K2 (later called McDougal-Ocotillo well) and the Boyer well 16S/9E-36G4 are no longer 
pumping any significant quantities of water. However, based on the past analyses of Zipp and Huntley 
in addition to concerns raised in the documents prepared for the court ordered EIR/EIS for the USG 
expansion, without more information, it is questionable to conclude that the "Zone ofInfluence is 
considerably less than the distance to the closest well, approximately 500 feet away." as does URS 
SAC at p. 2.5-2. 

38. Today the largest amount of pumping in the groundwater basin is from the three closely spaced wells 
operated by US Gypsum USG #6 or 16S/9E-36B I, USG #4 or 16S/9E-36G3 and USG #5 or 16S/9E
36H I. The well closest to these would be the Boyer well from which the IV Solar Project applicant 
proposes to haul groundwater by truck for export (Zipp's definition) to the solar project site near 
Plaster City. 

39. According to a 1977 (?) Computer print out provided by USGS for all the original wells for the 1977 
study, the many wells drilled by US Gypsum are 16S/9E-36B I drilled in 1974, 16S/9E-36F2 drilled 
in 1925, 16S/9E-36F3 drilled in 1947; 16S/9E-3 6G3 drilled in 1952, 16S/9E-36H I drilled in 1954, 
16S/9E-36L I drilled in 1950 and 16S/11 E-8KI drilled in 1925 at the site of the Plaster City factory. 
The three wells on the Elfring (now Boyer) property include 16S/9E-36G 1 drilled in 1957 ,16S/9E
36G2 unknown drilling date, and 16S/9E-36G4 drilled in 1962. (See exhibit 553) 

40. This information is included because it reveals that at one of the wells on the Boyer property (16S/9E
36GI ) there was a marked change in water quality when the quality was monitored between 1958 to 
1975. The amount of total dissolved solids (TDS) steadily increased from 341 mgll to 635 mgll 
during that 17 year period. No explanation is provided in any reports that I can recall. This would be 
of concern to any domestic well owner. (See information for well 16S/9E-36G I in Exhibit 516rri, the 
table of USGS data for the Ocotillo-Coyote Wells Groundwater basin.) 

41. Based on the Monitoring date available from USGS and the conclusions ofZipp and Huntley earlier, 
there are grounds for concern that require full disclosure about the water quantities pumped, water 
levels, and water quality of all the USG and Boyer property wells. Absent such information it is not 
possible to make a finding that exporting groundwater from the Boyer well would not have an adverse 
impact either locally or downgradient, in terms of water levels or water quality. 

42. Similarly well 16S/9E-25Kl was the original Clifford (later McDougal) well drilled in 1958 and used 
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2010 available online at http://www.icpds.com/?pid=2308 .
 

Huntley, David 1979. Magnitude and potential effects of declining water elevations in the Ocotillo-Coyote
 
Wells Basin.
 

Judge Judith McConnell in August 31,2000 Statement of Decision in Case No. 676630 Save Our
 
Forests and Ranchlands v. County of San Diego. Now Justice McConnell of Court of Appeal, Fourth
 
District, Division One
 

NAFTA Tribunal Decision in the case between Glamis Gold, Ltd. (Claimant) and United States of
 
America (Respondent) filed June 8, 2009.
 

Ocotillo Express Wind Facility 2009 Draft Plan of Development from BLM EI Centro office.
 

Ocotillo/Nomirage Community Area Plan (ONCAP) a part of the Land Use Element of the Imperial County
 
General Plan 1994 with groundwater basin map
 

Powers, Bill. 2007 San Diego Smart Energy 2020 158 pgs, PP 69-74 includes conclusions and
 
recommendations http://www.etechinternational.org/newydfs/smartenergy/52008_SrnE2020_2nd.pdf
 

Sierra Club comments on 2006 US Gypsum DEIR/EIS and 2008 US Gypsum FEIRIEIS
 

Sierra Club comments on 2010 Coyote Wells Specific Plan DEIR SCH 2009011063
 

Sierra Club v. County ofImperial, US Gypsum, Real Parties in Interest, Case No. 97911 Superior Court,
 
County ofImperial.
 

Sierra Club v. County ofImperial, US Gypsum, Real Parties in Interest, Case No. 97911 Superior Court,
 
County ofImperial. _Reporter's Appeal Transcript 5-17-99 at p. 28.)
 

Sierra Club v. County ofImperial, United States Gypsum Company, Real Party in Interest, Court of
 
Appeal Case D034281 Decision 10/26/00, Court of Appeal file recalled from storage and reviewed in
 
January 2008
 

Skrivan, James. USGS 1977 "Digital- Model Evaluation of the Ground-Water Resources in the
 
Ocotillo-Coyote Wells Basin, Imperial County, California"
 

US EPA 3/20/95 document "Technical support document for the review of the Ocotillo-Coyote Wells
 
Sole Source Aquifer Petition". (Court of Appeal Case No. D034281 Clerk's Transcript on Appeal, vol 2
 
p.252.)
 

US EPA 1996 designated Ocotillo-Coyote Wells Groundwater Basin as a "Sole Source Aquifer" 61 FR
 
47752, Sept 10, 1996)
 

USGS 1977. Computer printout of well ownership and drilling dates and depths.
 

USGS groundwater monitoring information data for the Ocotillo-Coyote Wells Groundwater Basin at the
 
following source http://nwis.watcrdata.usgs.gov/ca/nwis/gw for individual well sites in the USGS
 
Imperial County groundwater monitoring program. The water level data is available from USGS both as
 
a graph of monitored or as a Table of data for each individual monitored well. Water quality data for the
 
individual wells monitored can be obtained at http://nwis.watcrdata.lIsgs.gov/ca/nwis/gwdata
 

USGS well location maps & data for Imperial County, links to individual wells monitored for water
 
levels http://groundwatcrwatch.usgs.gocolllltymaps/CA 025. html
 

US Gypsum Expansion and Modernization 2006 DEIRIEIS & Appendices SCH 200121133
 

US Gypsum Expansion and Modernization 2008 FEIRIEIS & Appendices SCH 200121133
 

Zipp ,R. 1980. Ocotillo-Coyote Wells Groundwater quality-quality study, Imperial County
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Ocotillo-Coyote Wells Basin, Imperial County, California" 

538 Sierra Club v. County ofImperial, United States Gypsum Company, Real Party in Interest, 
Court of Appeal Case D034281 Decision 10/26/00, Court of Appeal file recalled from storage 
and reviewed in January 2008 

539 US EPS re 2006 USG DEIS 

540 USGS re 2006 USG DEIS 

541 Powers 2010-05-13 email 4 pgs "best comparative solar costs info I have" & FW other docs 

542 San Diego solar panels cost less with 1 BOG 

543 16-apr-10 Renewable Energy World US Solar sees 38% growth in PV capacity in 2009 

544 7-apr-10 RET! Phase 2B Draft Report pp 4-6 to 4-8 Thin film PV lower cost than solar thermal 

545 Mar 2010 SNL "SoCalEd orders 200 MW of solar panels, plans solicitation for 250 MW more" 

546 Powers 2010-05-13 email 1Q 2010 CSI capital cost numbers 

547 01-may-1O CPUC SunCentric Study in pictures through March 2010 costs trends (52 pages) 

548 Huntley, D. 1993. Letter re changes in chloride concentration in water quality from a well in 
Ocotillo-Coyote Wells basin 

549 Huntley, David 1979. Magnitude and potential effects of declining water elevations in the Ocotillo
Coyote Wells groundwater basin. 

550 RMT 2010 Impacts of avoidance of drainages Fig. From BLM handout for May 4,2010 workshop. 

551 Harmon 2010 values for static water level in feet above mean sea level including most recent USGS 
data (compiled from Exhibit 516 EH Table 10, a compilation of USGS monitoring data. 

552 Tisdale 2006 comments on the USG DEIR includes information on the lID source of supply for 
industrial use at Plaster City/USG factory 

553 USGS 1977 computer printout of well ownership and drilling dates for Ocotillo-Coyote Wells 
Groundwater Basin 

554 Zipp R. 1980. Ocotillo-Coyote Wells Groundwater quality-quality study, Imperial County 

555 Table Westwind Water Sales History & water levels well 16S/9E-36G4 vs USG 16S/9E-36HI 

556 Hamilton 16S/9E-34B1 well location and water level graph from USGS website 

557 Hamilton 16S/9E-34B I well water level table '98-09 from USGS website 

558 Discrepancies in groundwater pumping (AF/Y) by USG wells in Ocotillo-Nomirage area as 
submitted by Bookman-Edmonston's Richard Rhone in January and September 2003 (Table 16
17 of Sierra Club comments on 2008 USG FEIR/S) 

559 USG Annual Pumping and water levels in 3 USG wells in Ocotillo area (Table 14 of Sierra Club 
comments on 2008 USG FEIR/S) source of orriginal information is in Exhibits 560 and 561. 

560 USG Annual Reports 1993-2002 (originally Sierra Club Exhibit 242 for 2008 USG FEIR/S) 

561 Rhone 2003 email re USG Annual pumpage for three wells combined (originally Sierra Club 
Exhibit 236 for 2008 USG FEIR/S) 
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Edie Harmon 
PO Box 444 

Ocotillo, CA  92259 
 619-729-7178 
 desertharmon@gmail.com 

Macalester College BA cum laude geography 1966.  

Distinguished citizen award 1995 for work with Native Americans related to cultural 
resources, sacred sites and mining in Imperial County CA.  

Peace Corps Volunteer 1966-1969 Uganda teaching biology and art at Ndejje Senior 
Secondary School and running the school clinic. Was at the school when we transitioned from 
carrying buckets of water from a swamp to getting a small well that pumped muddy water to the 
school.  

Peace Corps Volunteer secondary school teacher in Botswana with trip into the Central 
Kalahari to supply ranger with water in an area where the groundwater levels have declined more 
than 650 feet since the British began building boreholes to bring up water for cattle. What made 
the biggest impression was to understand that the name of the community meant “land of the 
reed swamp” when David Livingstone visited the area in 1872. Knowledge of that overwhelming 
decline in groundwater levels near the Okavango changed how I have looked at water and 
deserts in the past almost 40 years.  

Graduate work and research on physiological and behavioral adaptations of bats and 
small mammals to harsh environments, 1971-1978 in Idaho, CA and Botswana. Did not 
complete writing for graduate degree because I was too involved with legal and technical 
research related to groundwater export from the Ocotillo-Coyote Wells Groundwater Basin after 
I moved to Ocotillo in fall of 1977.  

2005 appointed by Governor Schwarzenegger to environmental seat on the State Mining 
and Geology Board, because of my interest in groundwater issues related to mining and resource 
extraction operations. I was not able to serve because I was sole 24 hour nurse/caregiver for my 
husband who was diagnosed with Parkinson’s disease the same day as the appointment was 
made. 

2010 accepted invitation from Imperial Irrigation District to be a stakeholder for the 
development of the Imperial County/Imperial Irrigation District Water Management Plan, with 
special concerns about groundwater.  

 
Experience related to groundwater issues 

Since 1997 I have been analyzing USGS monitoring data and information on wells in the 
Ocotillo-Coyote Wells Groundwater Basin. In the past I have repeatedly discussed issues with 
David Huntley PhD, now emeritus professor of groundwater geology at San Diego State 
University, and John Izbicki PhD at the USGS Water Resources Center in San Diego, CA. In 
2008 and 2009, I have also discussed concerns about potential impacts of proposed withdrawals 
of water in excess of 5 AF/Y from an individual well and interpretations of USGS data for this 
basin with Peter Martin, Director of USGS Water Resources Center and John Ungvarski PhD 
with US EPA Region IX and with the USGS technicians that do the water level and water quality 
monitoring in Imperial County. The very large cone of depression is apparently centered in the 



vicinity of the 3 US Gypsum wells and the well proposed to be used for the Solar 2 project. 
Before speaking at public hearings I usually try to check with a groundwater expert to be sure 
my conclusions are not incorrect.  

I was listed as a witness for several of the Imperial County lawsuits (both state and 
federal) related to export of groundwater and testified in court for one lawsuit in Superior Court. 
Addressed Planning Commission and Board of Supervisors on groundwater impacts and 
management issues more times than I can count since moving to Ocotillo in 1977.  

In 1987 County Counsel Tom Fries asked me and my husband to volunteer to help with 
research related to the two Appellate Court briefs related to groundwater export/ nuisance and 
zoning. In that capacity, I reviewed all the technical materials that could be located and county 
documents related to the history of groundwater use in the basin. I was taught by a staff attorney 
how to do the writing for a legal brief for County Counsel to consider. Both Appellate Court 
decisions were in County’s favor. Export from both wells in question had ceased prior to 
Appellate Court decisions. I also did research to distinguish between correlative groundwater 
rights and prescriptive rights for County Counsel. 

1988 was asked by County Counsel to consider drafting language for a County 
Groundwater Management Ordinance. I did prepare suggestions, but US Gypsum, the largest 
groundwater user/exporter in the County objected and ultimately County adopted an ordinance 
(seemingly authored by a USG attorney) that granted what appeared to be extraordinary 
privileges only to US Gypsum and no other users. To the best of my knowledge from a former 
commission member, the Groundwater Management Committee has met apparently only twice 
in 15 years and has never had a groundwater user on the committee. I actively argued, 
(essentially unsuccessfully) for changes in Groundwater Management Ordinance to eliminate 
special protections for largest user.  

Over the past 30 years I have commented on groundwater issues associated with mining, 
landfills, peak energy projects, sewage sludge and sand and gravel operations in Imperial 
County, San Diego and Riverside counties and submitted written comments for several different 
organizations and community groups. 

I have reviewed USGS monitoring data and provided written materials on groundwater 
issues for attorneys for at least six different lawsuits related to groundwater issues in Imperial 
County since 1997.  
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1. Executive Summary 
 
 
The San Diego region is poised on the brink of a new energy future, and the path it charts now 
will determine in large part the success of its people, its economy, and its ability to provide a 
cleaner, more secure energy supply for generations to come. 
 
San Diego Smart Energy 2020 paves the way for a shift from reliance on fossil fuels and 
imported power to an array of local solutions that include energy efficiency measures with 
emphasis on high efficiency air conditioning systems; common-sense weatherization and 
conservation; the proven technology of solar photovoltaic (PV) panels, for large commercial use 
as well as on homes; small, highly efficient natural gas-fired power plants that generate both 
power and heating/cooling; adoption of smart grid procedures that improve the efficiency of the 
grid by monitoring and controlling the flow of electricity on a continuous basis; and the 
widespread institution of green building design principles. 
 
San Diego Smart Energy 2020, the strategic energy plan for San Diego County described in this 
report, provides a working blueprint of realistic methods to reduce greenhouse gases from power 
generation by 50 percent over current levels by 2020 while increasing the total electricity supply 
from renewable energy resources and maximizing locally generated power. The plan is 
economically feasible for residents and businesses alike.  
 
Finding 1: Climate Change Must Drive Strategic Energy Planning  
 
The Global Warming Solutions Act (AB 32, September 2006) commits California to reducing 
greenhouse gases by 25 percent to 1990 levels by 2020, and by 80 percent by 2050.  
 
San Diego Gas & Electric (SDG&E) is currently projecting a 20 percent reduction in greenhouse 
gas emissions over the next decade as part of its strategic plan. This reduction will principally be 
achieved by meeting the state mandate of 20 percent renewable energy generation by 2010. 
However, SDG&E’s parent company, Sempra Energy, will begin shipping liquefied natural gas 
north through SDG&E’s pipeline system from its Baja California liquefied natural gas terminal 
in 2009. The lifecycle greenhouse gas burden of liquefied natural gas, including processing, 
liquefying, transport, and regasification, is approximately 25 percent greater than that of the 
domestic natural gas SDG&E is currently supplying. The SDG&E greenhouse gas projection, 
provided in SDG&E’s 2007-2016 Long-Term Procurement Plan, does not take into account the 
generation of additional greenhouse gases associated with the conversion from domestic natural 
gas to imported liquefied natural gas. This conversion will nullify the greenhouse gas reductions 
projected by SDG&E over the next decade. 
 
A much more significant shift from fossil fuel to renewable energy sources will be required if  
the San Diego region is to reduce its greenhouse gas emissions at the maximum rate that is cost-
effectively achievable. 
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Finding 2: A Secure Energy Future Requires an Increase in Local Power Generation and a 
 Decreased Dependence on Natural Gas 
 
Approximately two-thirds of the electric power used in the San Diego region is currently 
generated by coal-fired (12 percent) and natural gas-fired (53 percent) combustion sources. The 
power is imported along existing transmission lines as well as being generated by local power 
plants.  
 
Virtually all local power generation sources burn natural gas. The price of natural gas has nearly 
tripled since 2002, and remains highly volatile. The high price of natural gas has made renewable 
energy sources more-cost effective when compared to natural gas-fired power generation 
sources.  
 
San Diego’s political, business, environmental, and community leaders have a history of 
innovative thinking in planning for the region’s energy future. In 2003, the San Diego 
Association of Governments (SANDAG) adopted the San Diego Regional Energy Strategy 2030. 
The document places strong emphasize on expanded local power generation, including both 
renewable energy sources and highly efficient combined heat and power (CHP) projects for large 
businesses and government facilities. Enhanced energy efficiency and energy conservation 
efforts, and modernization of the region’s natural gas-fired power plants to reduce natural gas 
consumption, are also key elements of San Diego Regional Energy Strategy 2030. 
 
Finding 3: A San Diego Energy Future Focused on Photovoltaics Is Cost-Competitive 
 
In 2006, Governor Schwarzenegger signed into law Senate Bill 1, an amended version of the 
“million solar roofs” California Solar Initiative, to provide incentives for commercial PV 
applications up to one megawatt (MW) as well as residential systems. The amended California 
Solar Initiative will rely on $3.35 billion in incentives to add 3,000 MW of rooftop PV in 
California by 2017. It is anticipated that approximately 300 MW of PV will be added in the San 
Diego area as a result of this solar legislation. 
 
A core element of San Diego Smart Energy 2020 is adding over 2,000 MW of PV locally by 
2020. This ambitious solar program, the San Diego Solar Initiative, will use an incentive 
structure similar to that of the California Solar Initiative. Power generated from PV systems, 
when combined with sufficient solar incentives, current federal tax credits, and current 
accelerated depreciation, is less expensive than conventional power purchased directly from the 
utility. For example, the City of San Diego pays $0.12 per kilowatt-hour (kWh) to a third party 
provider for the power generated by the 965 kilowatt PV array at the City’s Alvarado Water 
Treatment Plant under a long-term power purchase agreement. In contrast, the City pays 
approximately $0.17 per kWh to SDG&E for conventional purchased power.  
 
The capital cost PV is expected to drop 40 percent by 2010 due to an increase in manufacturing 
capacity worldwide. SDG&E will install electronic “smart” electric meters throughout the San 
Diego area by 2011. PV systems generate power during the day when electricity prices are 
highest. These smart meters will precisely track when PV systems are sending power to the grid. 
This in turn will enable fair compensation for the high value electricity being produced, further 
enhancing the economics of PV power generation. 
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Finding 4: Current State Policies Do Not Provide Utilities with Incentives to Prioritize 
 Energy Efficiency, Renewable Energy, and Distributed Generation 
 
California utilities earn a fixed profit based on the value of the property the utility owns. 
Examples of such property are utility-owned power plants, transmission and distribution lines, 
and electric and gas meters. The more a utility invests in these types of infrastructure, the more 
money is earned.  
 
However, in 2003, the California Public Utilities Commission (CPUC) and the California Energy 
Commission adopted the Energy Action Plan and its associated power generation priorities or 
“loading order.” The Energy Action Plan provides a roadmap for meeting California’s future 
energy needs. The top priority listed in the Plan is energy efficiency to minimize increases in 
electricity and natural gas demand. Demand response, or reducing electricity demand during 
periods of peak usage, is next, followed by renewable energy resources and clean natural gas-
fired CHP projects. Conventional power plant resources are identified as the last generation 
priority, to be considered only after maximum development of energy efficiency, renewable 
energy, and distributed generation has been realized.  
 
A major hurdle to implementing the Energy Action Plan is the traditional utility revenue system. 
This system does not provide California utilities with a financial incentive to invest in energy 
efficiency, renewable resources, or distributed generation. However, a September 2007 ruling by 
the CPUC established incentives and penalties to motivate the utilities to pursue energy 
efficiency more aggressively. This is an important first step toward adapting the utility revenue 
system to reflect the priorities of the loading order. 
 
Finding 5: Quality of Life in San Diego Requires New Thinking for Energy Supply – San 
 Diego Smart Energy 2020 
 
The primary objective of the energy strategy described in this report is to achieve a 50 percent 
reduction in greenhouse gas emissions from power generation sources by 2020. San Diego Smart 
Energy 2020 is designed to accelerate local, smart distributed generation, with an emphasis on 
energy efficiency, commercial PV systems, and CHP installations. Implementation of Smart 
Energy 2020 will: 1) maximize greenhouse gas reduction, 2) enhance energy security by 
minimizing dependence on natural gas for power generation, and 3) greatly expand local clean 
peak generation capacity to minimize reliance on power imports during periods of high demand 
when competition for these power imports is greatest.  
 
San Diego Smart Energy 2020 calls for the addition of 2,040 MW of rooftop solar, with an 
emphasis on large commercial installations. It also includes the addition of 700 MW of clean 
distributed generation from CHP sources. Under Smart Energy 2020, renewable energy 
resources will provide 50 percent of San Diego County’s energy demand in 2020. Smart Energy 
2020 is outlined in Table 1-1. The San Diego Solar Initiative is a cornerstone of the Smart 
Energy 2020 strategy. The Initiative will be funded by a $1.5 billion PV incentive budget. The 
2,040 MW of PV capacity built under the Initiative will be equipped with sufficient battery 
storage to allow full use of this capacity during peak demand periods.  
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A more limited San Diego Smart Energy 2020 with a reduced PV incentive budget of $700 
million is outlined in Table 1-2. Under current cost allocation policy, SDG&E customers will be 
charged only 10 percent, or approximately $700 million, of the $7 billion lifecycle cost of the 
proposed Sunrise Powerlink (SPL) transmission project. A $700 million San Diego Solar 
Initiative will provide for 920 MW of PV capacity by 2020 equipped with sufficient battery 
storage for reliable peaking power duty. Under this more limited approach, renewable energy 
resources will provide 36 percent of San Diego County’s energy demand in 2020. 
 
San Diego Smart Energy 2020 increases local peak generation in 2020 by 2,670 MW beyond the 
level of new local peak generation achieved in SDG&E’s long-term plan. The limited version of 
Smart Energy 2020, as outlined in Table 1-2, will increase local peak generation in 2020 by 
1,550 MW beyond the new local peak generation achieved in the SDG&E plan. In comparison, 
the proposed SPL transmission line would add 1,000 MW of power import capability. The 
greatly increased amount of local peak power generation capacity installed under either Smart 
Energy 2020 scenario will eliminate the need to build new transmission to provide reliability 
during periods of peak power demand.  
 
New residential and commercial buildings would incorporate state-of-the-art green building 
principles and sufficient rooftop solar to address expected electric energy consumption under San 
Diego Smart Energy 2020. The objective is net zero energy consumption in new construction. 
 
Recommendation: Implement San Diego Smart Energy 2020 
 
Step 1:  Realign SDG&E financial incentives to match Energy Action Plan priorities  
 
Step 2: Achieve absolute reduction of 20 percent in annual energy consumption by 2020 
 
Step 3:  Achieve absolute reduction of 25 percent in peak demand by 2020 
 
Step 4:  Achieve 50 percent reduction in greenhouse gas emissions from power 
 generation by 2020 through use of local PV and CHP distributed generation 
 
Step 5: Prioritize modernization of the 1950s-vintage electrical distribution system to 
 maximize potential benefits of smart grid  
 
Step 6: Assure new construction in San Diego incorporates state-of-the-art green building 
 principles and sufficient rooftop solar to meet own electricity demand 
 
Each San Diego Smart Energy 2020 scenario is compared side-by-side with the SDG&E 2016 
strategic plan in Tables 1-1 and 1-2. The targets in Tables 1-1 and 1-2 are described in terms of 
annual electric energy usage and peak power demand. Annual energy usage is analogous to the 
total gallons of fuel used by an automobile over the course of a year. Peak power demand is 
analogous to the maximum horsepower required of the automobile when it is fully loaded and 
must maintain a high rate of speed while driving up a hill. Electricity planning in California is 
largely guided by peak power demand.  
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2. Understanding the Policy Context for our Region’s Energy 
 Future 
 

2.1 California Energy Legislation  
 

2.1.1 AB 32 – California Global Warming Solutions Act, 2006 
 
In September 2006, Gov. Schwarzenegger signed into law Assembly Bill (AB) 32, which 
mandates that California reduce greenhouse gas (GHG) emissions to 2000 levels by 2010 (11 
percent below business as usual), to 1990 levels by 2020 (25 percent below business as usual), 
and 80 percent below 1990 levels by 2050. AB 32 also requires the accounting of GHG 
emissions associated with transmission and distribution line losses from electricity generated 
within the state or imported from outside the state. The lead agency within state government 
tasked with developing the regulatory structure for the implementation of AB 32 is the California 
Air Resources Board.  
 

2.1.2 SB 1078 – California Renewable Portfolio Standard, 2002 
 
Senate Bill (SB) 1078 requires California’s investor-owned utilities, SDG&E, Southern 
California Edison (SCE), and Pacific Gas & Electric (PG&E) to procure 20 percent of their 
electric retail sales from eligible renewable resources by the year 2017. Eligible renewable 
resources include solar, wind, geothermal, and biomass. SB 1078 also requires retail sellers of 
electricity, including SDG&E, to increase their procurement of renewable energy by 1 percent 
per year.1 
 

2.1.3 SB 107 – 20 Percent Renewable Energy by 2010, 2006 

SB 107 codifies the acceleration of California’s renewable energy portfolio standard to require 
that 20 percent of electric sales by retail sellers, except for municipal utilities, are procured from 
eligible renewable energy resources by 2010. In 2003, the CPUC accelerated the 20 percent 
renewable resource requirement to 2010. SB 107 codified the CPUC’s decision to advance the 
deadline. SB 107 requires municipal utilities to adopt their own renewable procurement 
programs and does not subject municipal utilities to a specific renewable resource target. 

SDG&E estimates that it must purchase approximately 3,500 GWh of renewable energy in 2010 
to meet the SB 107 mandate.2 Neither the CPUC or SDG&E anticipate that new transmission is 
necessary to meet this renewable energy mandate.3,4 
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2.1.4 SB1 – California Solar Initiative “Million Solar Roofs”, 2006 

SB1, the Governor's Million Solar Roofs program, established the goal of 3,000 megawatts 
(MW) of new, solar-produced electricity by 2017. $3.35 billion in PV incentives has been 
allocated to meet the 3,000 MW goal.5 The objective is to achieve a self-sustaining solar market 
by 2016. The program consists of three components:6  

• The PUC’s “California Solar Initiative” (CSI) provides $2.165 billion in incentives over 
the next decade for existing residential homes and existing and new commercial, 
industrial, and agricultural properties. The CSI goal is 1,940 MW.7 The program is 
funded through revenues and collected from electric utility distribution rates.  

• The California Energy Commission manages a 10-year, $400 million program to 
encourage solar in new home construction through its New Solar Homes Partnership. The 
New Solar Homes Partnership goal is 360 MW. 

• Local publicly-owned electric utilities, such as the Los Angeles Department of Water and 
Power and the Imperial Irrigation District, will adopt, implement, and finance a solar 
initiative program by January 2008. The estimated incentive budget is $784 million. The 
publicly-owned utility goal is 700 MW. 

PV system rebates given through CSI changed from capacity-based payments, scaled to the size 
of the PV system installed, to performance-based incentives that reward properly installed and 
maintained solar systems on January 1, 2007. The incentives are determined according to the 
system size, as follows:  

• For PV systems greater than or equal to 100 kW in size, incentives will be paid monthly 
based on the actual energy produced for a period of five years. This incentive path is 
called Performance Based Incentives (PBI). Systems of any size may elect to opt into the 
PBI program. In addition, “building integrated” PV systems, regardless of size, are 
required to participate in the PBI program. 

• PV electricity systems up to 5 MW capacity are eligible, although incentives are paid 
only for the first 1 MW of capacity. 

• Incentives for all systems less than 100 kW are paid a one-time, up-front incentive based 
on expected system performance. Expected performance is calculated based on 
equipment ratings and installation factors, such as geographic location, tilt, orientation 
and shading. This type of incentive is called Expected Performance-Based Buydown. 
Residential and commercial incentives receive up to $2.50 per watt, depending on their 
location, tilt, orientation, and other installation factors. Government and non-profit 
organizations receive a higher incentive (up to $3.25 per watt) to compensate for their 
lack of access to the federal tax credit.  

The incentive payment levels are automatically reduced over the duration of the CSI program in 
ten steps, based on the volume of MW of confirmed reservations issued within each utility 
service territory. On average, the CSI incentives are projected to decline at a rate of 7 percent 
each year following the start of implementation in 2007.  
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SB1 also raised the “net metering cap” to 2.5 percent of each utility’s peak demand.8 Net 
metering allows utility customers to self-generate PV electricity up to the amount of electricity 
the customer uses during the year. The utility does not pay the customer for any electricity 
produced beyond the customers own needs under the net metering format. 

2.1.5 SB 1037 – California Energy Efficiency Act, 2005 
  
The primacy of energy efficiency in the State’s energy strategy was reinforced with the passage 
of SB 1037 in September 2005. SB 1037 requires that both the state’s investor-owned utilities 
like SDG&E and locally-owned power providers help meet the state’s power needs through 
energy efficiency and demand reduction. These include energy efficient lights and appliances, 
and programs that emphasize using less energy or doing tasks at off-peak hours when energy is 
in less demand. SB 1037 also requires natural gas corporations to have similar policies in place. 
The law requires that investor-owned utilities (IOU), PG&E, SCE, and SDG&E, exhaust all 
feasible, cost effective energy efficiency potential in their service areas before pursing any other 
energy resource options.  
 
SB 1037 requires that an electrical corporation “meet its unmet resource needs through all 
available energy efficiency and demand reduction resources that are cost effective, reliable, and 
feasible.” Additionally, in “considering an application for a certificate for an electric 
transmission facility, the commission shall consider cost-effective alternatives to transmission 
facilities that meet the need for efficient, reliable, and affordable supply of electricity, 
including…energy efficiency.” 
 

2.1.6 AB 117 - Community Choice Aggregation, 2002 
 
AB 117 authorizes customers to aggregate their electrical loads as members of their local 
community with community choice aggregators (CCA). The bill authorizes a CCA to aggregate 
the electrical load of interested electricity consumers within its boundaries. AB 117 allows 
individual municipalities and counties to establish a CCA or join together to form a CCA for the 
purpose of purchasing power independent of the investor-owned utility serving the area. A CCA 
relies on the utility for electric transmission services only.  
 
AB 117 requires a CCA to file an implementation plan with the CPUC in order for the PUC to 
determine a cost-recovery mechanism to be imposed on the CCA to prevent a shifting of costs to 
the utility’s remaining customers. AB 117 requires a retail customer electing to purchase power 
from a CCA to pay specified amounts for Department of Water Resources contracts and utility 
costs. This component of AB 117 refers to the 10-year power purchase contracts signed in 2001 
during the California energy “crisis” that are administered by the Department of Water 
Resources.  
 
AB 117 also states generally that it is an objective of the legislation to avoid shifting of 
recoverable costs between customers. This means that a utility like SDG&E can potentially 
assign an “exit fee” to customers that would like to form a CCA in the San Diego region. The 
exit fee can be assigned if the utility can demonstrate to the CPUC that those customers were 
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assumed to a be a part of SDG&E’s customer base when SDG&E received approval to ratebase a 
major new infrastructure investment like the 542 MW Palomar Energy Project in Escondido or 
the proposed SPL. 
 

2.1.7 AB 1X – Large Commercial Electric Customers Protection Act, 2001 
 
AB 1X was one of the responses to the chaos of the 2000-2001 California energy crisis. AB 1X 
authorized the Department of Water Resources to purchase power to the meet the power needs of 
the state’s IOUs. AB 1X also protects residential and small commercial utility customers from 
rate changes for typical levels of electricity consumption. AB 1X provides long-term protection, 
possibly through the year 2021, from rate increases for these customers. 
 

2.1.8  AB 29X – Large Commercial Customers Must Use Time-Of-Use 
 Meters, 2001 
 
Many of the large commercial customers have been on time-of-use (TOU) meters for years. Over 
23,000 advanced interval meters were installed for customers with greater than 200 kW of 
demand as a result of AB 29X. The legislation required that all meter recipients shift to TOU 
rates. As a result, much of the potential for peak load reduction from these large commercial 
customers has already been realized as they have adapted their operations to higher peak prices. 
 

2.1.9 AB 1576 – Modernization of Coastal Boiler Plants, 2005 
 
This legislation authorizes IOUs to enter into long-term power purchase agreements with owners 
of aging coastal boiler plants to provide the financial mechanism necessary to replace these 
plants with state-of-the-art, high efficiency combined-cycle plants. San Diego County has two 
aging coastal boiler plants, 946 MW Encina Power Plant in Carlsbad and 689 MW South Bay 
Power Plant in Chula Vista. NRG Energy owns the Encina plant. LS Power owns the South Bay 
plant. NRG Energy filed application with CEC on September 14, 2007 to build a 558 MW dry-
cooled combined-cycle replacement plant at the Carlsbad plant site. LS Power filed application 
with CEC on June 30, 2006 to build a dry-cooled 620 MW combined-cycle replacement plant at 
the Chula Vista Plant site. 
 

2.1.10 SB 2431 - Garamendi Principle: Transmission Loading Order, 1988 
 
The Garamendi Principle describes the siting of new transmission lines as inherently 
controversial and establishes priorities in an effort to guide the development of transmission 
projects. The Garamendi Principle defines the first priority as upgrading existing transmission 
lines to avoid the need for new construction. The second priority is defined as constructing new 
transmission lines in existing transmission corridors to avoid creating new transmission 
corridors. The last option is the construction of new transmission lines in new corridors if 1) 
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upgrades to existing transmission lines can not provide the needed capacity, and 2) existing 
transmission corridors are unavailable.  
 
The Garamendi Principle does not address or assign a priority to the replacement of existing 
transmission structures in state parks with much larger transmission structures having  much 
greater transmission capacity. A map of the proposed route of the SPL through the Anza Borrego 
State Park, as well as a graphic comparing the size the existing 69 kV transmission poles in the 
park with the proposed 500 kV SPL towers, is provided in Attachment A. 
 

2.2 CPUC and CEC Energy Policy 
 

2.2.1 California State Energy Action Plan 
  
California, through the CEC and the CPUC, has developed the “Energy Action Plan”to guide 
strategic energy decisionmaking. This plan establishes the energy resource “loading order” that 
defines how California’s energy needs are to be met. Energy Action Plan I was published in May 
2003. Energy Action Plan II was adopted in September 2005.9 Energy Action Plan II describes 
the loading order as “the priority sequence for actions to address increasing energy needs” and 
then states (p. 2):  
 

“The loading order identifies energy efficiency and demand response as the State’s 
preferred means of meeting growing energy needs.  After cost-effective efficiency and 
demand response, we rely on renewable sources of power and distributed generation, 
such as combined heat and power applications. To the extent efficiency, demand 
response, renewable resources, and distributed generation are unable to satisfy 
increasing energy and capacity needs, we support clean and efficient fossil-fired 
generation.”   

 

2.2.2 CPUC Policy Decisions 
 
Cap on baseload power plant greenhouse gas (GHG) emissions at level of natural gas-fired 
combined cycle power plant (Decision 06-02-032): The CPUC adopted a cap on GHG emissions 
resulting from the generation of electricity used by California consumers on February 16, 2006.10 
The Governor’s climate change emission reduction targets are now based in part on all long-term 
commitments to new electricity generation for use in California coming from sources with GHG 
emissions equal to or less than those emitted by a new combined cycle natural gas power plant.11  
 
Reduce forecasted peak demand by 5 percent from 2007 onward (Decision 03-06-032): The 
demand response programs described in this 2006 decision are designed to target the highest 80 
to100 hours of demand per year when energy costs are at their highest. 
 
Employ energy efficiency measures to reduce forecasted annual energy consumption by 10 
percent by 2013 (Decision 04-09-060). The objective of this policy is to reduce electric energy 
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consumption. SDG&E indicates that it is on a savings goal trajectory that is 118 percent of the 
cumulative maximum achievable energy efficiency potential.12 However, in 2006 SDG&E 
achieved only 41 percent of its CPUC mandated energy savings goal for the year.13  
 
Establishment of risk/reward mechanism to financially incentivize utilities to maximize 
investment in energy efficiency (Decision 07-09-043). The CPUC established a financial 
incentives framework with this September 20, 2007 decision that rewards utilities with up to 12 
percent return on investment for exceeding energy efficiency targets and penalizes the utilities if 
they achieve less than 65 percent of the target. Utilities generate earnings for shareholders when 
they invest in “steel-in-the-ground” supply-side resources like power plants and transmission 
lines, but not when the utilities are successful in procuring cost-effective energy efficiency. This 
decision addresses this inherent utility bias toward supply-side solutions.14 
 
SDG&E advanced metering infrastructure - “smart meters”: On April 12, 2007, the CPUC 
approved $572 million for SDG&E's Advanced Metering Infrastructure (AMI) project. SDG&E's 
deployment of AMI is scheduled to begin in mid-2008. From 2008 through 2010, SDG&E will 
install approximately 1.4 million AMI electric meters and 900,000 AMI gas meters that will 
measure energy usage on a real-time basis. The intent of these meters is to: 1) improve customer 
service by assisting in gas leak and electric systems outage detection, 2) transforming the meter 
reading process, and 3) providing real near-term usage information to customers. AMI will be 
capable of supporting in-house messaging displays and smart thermostat controls, though these 
innovations are not part of the first phase of SDG&E’s AMI project. The use of AMI meters is 
expected to reduce the peak demand in SDG&E service territory by approximately 5 percent, in 
the range of 200 MW, in 2011. 
 
Direct Access: Direct Access was instituted as a part of deregulation of the California energy 
market.  The intent was to allow retail competition. Approximately 20 percent of the power sales 
in SDG&E service territory are through direct access purchases.15 Direct access was indefinitely 
suspended as a result of the volatility in the California energy market in 2000-2001. California 
entered into long-term contracts to purchase power on behalf of the utilities in response to the 
energy crisis. At the time direct access was suspended, there was a fear that too many ratepayers 
would switch to direct access and that these departing customers would strand the costs of 
energy for the remaining ratepayers. Direct access was suspended to ensure that these long-term 
power contracts would be paid-off through bundled utility rates. 
 
The long-term contracts are being paid down and the utilities are now authorized to purchase 
power from other providers. Many businesses, universities, and other commercial-scale entities 
are supportive of increasing customer choice options and reinstituting direct access. A CPUC 
proceeding has begun that will consider reinstituting direct access. 
 

3. The Community Choice Aggregation Option 

Two entities have formed CCAs since AB 117 was passed into law in 2002, the San Joaquin 
Valley Power Authority and the City of San Francisco. 
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The PUC authorized its first CCA application under AB 117 on April 30, 2007. The CCA 
application was submitted by the Kings River Conservation District (KRCD) on behalf of San 
Joaquin Valley Power Authority (SJVPA). The SJVPA will serve Clovis, Hanford, Lemoore, 
Corcoran, Reedley, Sanger, Selma, Parlier, Kingsburg, Dinuba and Kerman, and Kings County.  

The introduction to the SJVPA implementation plan provides an excellent summary of the 
expected benefits of forming a CCA. The following paragraphs are excerpts from the 
implementation plan:  
 

“The Authority’s primary objective in implementing this Program is to enable customers 
within its service area to take advantage of the opportunities granted by Assembly Bill 117 
(AB 117), the Community Choice Aggregation Law. The benefits to consumers include the 
 ability to reduce energy costs; stabilize electric rates; increase local electric generation 
 reliability; influence which technologies are utilized to meet their electricity needs 
 (including a potential increased utilization of renewable energy); ensure effective planning 
 of sufficient resources and energy infrastructure to serve the Members’ residents and 
 businesses; and improve the local/regional economy. 
 
The Authority’s rate setting policies establish a goal of providing rates that are lower than 
 the equivalent generation rates offered by the incumbent distribution utility (PG&E or 
 SCE). The target rates are initially at a five percent discount with the discount potentially 
 increasing once additional KRCD‐owned resources are brought on‐line.”   

 
The San Francisco City Council voted to form a CCA on June 20, 2007. The mayor of San 
Francisco approved the city council action on July 2, 2007. A description of the San Francisco 
CCA implementation plan is provided in the following section. 
 

3.1 Case Study: San Francisco CCA Implementation Plan 

San Francisco's renewable energy target is 51 percent renewable energy by 2017. The city will 
use $1.2 billion in municipal bond financing for construction over the first few years to 
implement its strategic energy plan.  

The CCA will be implemented in two phases. The first phase will cover the first 3 to 4 years 
where 360 MW of combined resources will be put in place. This includes both energy supply and 
demand side resources, specifically:  
  

• 107 MW energy efficiency/conservation - goal is to shift more emphasis to peak load 
reduction compared to current utility energy efficiency programs. 

• 150 MW wind power generation. 
• 31 MW of onsite PV - this target is embedded in a larger city goal of 50 MW of PV. 
• 72 MW of other local distributed energy resources, preferably renewable. 

  
The San Francisco CCA electricity portfolio will be publicly financed using municipal bonds. 
This significantly reduces the cost of money for building renewable power generation facilities 
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relative to the commercial loans available to private investor-owned utilities or private 
developers.   
   
An important current element of the economically viability of renewable energy generation is the 
federal tax credit. The tax credits are intermittent and historically have disappeared from time-to-
time. In the case of wind generation, the wind production tax credit only applicable during the 
first ten years of operation. After the first ten years the wind farm must be competitive on its 
own. CCAs are not eligible for these tax credits, as a CCA is a tax-exempt public entity. The 
CCA, using tax-free bonds, achieves the same or better net cost as the commercial renewable 
facility with its tax credit. However, CCA avoids the risk of tax credits being unavailable in any 
given year, and the low-cost financing benefit extends beyond the first ten years through the full 
financial lifecycle of the asset. 
  

3.2  Comparison of San Francisco CCA and SDG&E Approaches to 
Renewable Energy 

 
San Francisco will invest $1.2 billion in low cost municipal bonds to achieve 51 percent 
renewable energy by 2017. By way of comparison, SDG&E estimates a capital budget of $1.265 
billion will be needed to construct the proposed SPL to import 1,000 MW of power into the San 
Diego area. SDG&E is currently subject to a 20 percent renewable energy requirement by 2010. 
 
The California Energy Action Plan identifies 33 percent renewable energy by 2020 as a priority 
goal of Gov. Schwarzenegger. The passage of AB 32 in September 2006, which requires a 25 
percent reduction in GHG emission levels compared to1990 levels by 2020, has increased 
pressure to accelerate renewable energy development in the state. In April 2007, 
SDG&E/Sempra16 opposed state assembly legislation that would have required California’s 
electric utilities to reach 33 percent renewable energy by 2020.17 This legislation was defeated in 
committee. 
 

3.3 CCAs and Public Utilities: Low Cost Project Financing 
 
SDG&E is an IOU. IOU’s are for-profit regulated monopolies that are responsible to 
shareholders. The City of San Diego is served by SDG&E and represents approximately half of 
SDG&E’s customer base. This makes San Diego relatively unique among larger cities in 
California.  
 
A breakdown of the electricity provider structure in California’s seven largest cities is provided 
in Table 3-1. The City of Los Angeles has its own public utility, the Los Angeles Department of 
Water and Power (LADWP). Public utilities are non-profit entities responsible to the political 
leadership of the city or geographic area served by that public utility. For example, the board of 
directors of the LADWP is appointed by the mayor of Los Angeles. Sacramento has its own 
public utility, the Sacramento Municipal Utility District (SMUD).  
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Table 3-1. Electricity Provider Structure in California’s Seven Largest Cities 
City 

(ranked by 
population) 

Electricity 
Provider Type 

Name Access to low-cost 
municipal bonds to 

finance energy projects? 

Renewable 
energy target 

Los Angeles public utility LADWP yes 35% by 2020 
San Diego IOU SDG&E no 20% by 2010 
San Jose IOU PG&E no 20% by 2010 

San Francisco CCA SF CCA yes 51% by 2017 
Long Beach18 IOU SCE no 20% by 2010 

Fresno IOU PG&E no 20% by 2010 
Sacramento public utility SMUD yes 23% by 2011 

 
San Francisco is now a CCA. CCA’s are in many respects similar to public utilities. However, 
the CCAs rely on the IOUs serving the area to provide transmission service to customers within 
the CCA. The IOUs provided both electricity and transmission service to these same CCA 
customers prior to the formation of the CCA, and continue to provide only transmission service 
following formation of the CCA. 
 
A private or “merchant” developer would need a 15 percent or more rate of annual profit and 
would pay 7 percent or more annual interest on any borrowed money. The electric generation 
plant is primarily built with borrowed money and to a lesser degree with direct investments. A 
facility built with this financing approach must return at least 10 percent of its value every year 
in combined interest on loans and investor profits. Over 20 years, a merchant plant would be paid 
for three times over - once to build it and twice more in the form of interest on loans and 
profits.19 
  
The publicly-owned plants are the least expensive due to low financing costs and freedom from 
taxes. The IOU power plants are currently less expensive than merchant facilities due to lower 
financing costs. This is in marked contrast to 2003, the when merchant financing costs were at 
least comparable to those for the IOUs. The change is a reflection of the outcome of the 2000-
2001 energy crisis.20 
  
One major advantage of public utilities and CCAs is access to low-cost financing. The only cost 
associated with low-cost municipal bonds available to public utilities and CCAs is the interest on 
the bond. Municipal bonds have very low interest payments, under 5 percent, as they are issued 
free of federal tax. Public utility and CCA energy facilities are publicly-owned assets, and for 
that reason do not need to return a profit. Two costs that private developers must contend with 
are absent. Over a 20-year period the public energy facility is paid for only twice - once to build 
it and again to pay the interest on the bond.21 
  
The form of financing has a big impact on renewable energy facilities, as most of the cost of 
these facilities is upfront capital cost. These upfront capital costs carry the burden of having to 
return interest and profits. This is in contrast to a natural gas-fired plant where 50 percent to 80 
percent of the lifecycle cost is fuel, and this fuel is purchased near the time the fuel is needed.22 
Municipal bonds level the playing field for renewable energy facilities, and can make renewable 
energy facilities competitive in a CCA or public utility structure that would not be competitive 
for an IOU or private investor. 
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The CEC recently prepared levelized “cost of power generation” estimates for various central 
station generation technologies. These levelized costs are useful in evaluating the financial 
feasibility of a generation technology and for comparing the cost of one technology against 
another over a 20-year lifecycle. Costs are reported in dollars per megawatt-hour ($/MWh). The 
$/MWh figure is useful as it allocates costs to the expected hours of operation. Costs vary 
depending on whether the project is a merchant facility, IOU, or a publicly-owned utility (or a 
CCA).23  
 
Table 3-2 highlights the power project financing advantage of public utilities and CCAs relative 
to IOUs and merchant (private) developers. For example, the cost of power production from 
concentrating PV built by a CCA is estimated at $116/MWh. The same project built by a 
merchant developer has an estimated lifecycle power production cost of $272/MWh.  
 
Table 3-2 also highlights the cost-effectiveness of some renewable energy technologies relative 
to natural gas-fired combined cycle baseload power plants and simple cycle “peaking” gas 
turbine power plants. Geothermal and wind power plants are at least as cost-effective as 
combined cycle power plants on a lifecycle basis. An interesting result of the CEC cost 
comparison is how cost-effective concentrating PV is relative to simple cycle peaking turbines. 
Concentrating PV tracks the sun and has an afternoon power production profile that closely 
follows the late afternoon peak power demand load profile. This makes concentrating PV a direct 
option to simple cycle peaking turbines. The reason for the superior cost performance of 
concentrating PV is the fact that in addition to providing peak power during the 100 to 200 hours 
per year that peaking turbines are typically in operation, concentrating PV provides power at or 
near its rated capacity whenever the sun is shining. 
 
Large commercial flat plate PV installations are also cost-competitive with simple cycle peaking 
turbines, assuming current levels of solar incentives and tax credits are available. The addition of 
sufficient battery storage for flat plate PV to maintain rated capacity through the afternoon peak 
demand period adds approximately 10 percent to the cost of the PV installation.24 As shown in 
Table 3-2, flat plate PV equipped with adequate battery storage to operate effectively as a 
peaking power plant is cost-competitive with simple cycle peaking turbines even with a 10 
percent premium for the battery storage.  
 

Table 3-2. Summary of Levelized Cost of Competing Power Generation Technologies25 
Size Merchant IOU Public Utility or CCAYear 2007 
(MW) ($/MWh) ($/MWh) ($/MWh) 

combined-cycle 500 101 94 88 
simple cycle 100 586 460 313 
small simple cycle 50 633 499 346 
geothermal – dual flash 50 89 65 67 
concentrating PV 15 272 186 116 
parabolic trough 63.5 295 219 155 
flat plate PV 1 608 396 256 
wind – class 5 50 99 67 61 
assumed 2007 natural gas price: $8.34/MMBtu 
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4. Current State Policies Do Not Incentivize Utilities to 
Prioritize Investments in Conservation, Renewable Energy, 
and Distributed Generation 

 
An IOU earns a fixed profit based on the value of the property the IOU owns. Examples of such 
property are IOU-owned power plants, transmission and distribution lines, and IOU-owned 
electric and gas meters. In other words, the more an IOU invests in such projects, the more 
money it earns. When the CPUC, the CEC and the Legislature adopted the Energy Action Plan 
and its associated loading order in 2003, no changes were made to the CPUC's existing 
ratebasing policies. As a result, the IOUs do not currently have an economic incentive to support 
the loading order.26,27   
 
The CPUC's ratebasing policies have evolved over the last 100 years. The primary type of 
proceeding where ratebasing policies are addressed is the general rate-setting case. The regulated 
utility model, used in California up until the 1996 restructuring experiment, called for IOUs to 
invest shareholder funds in capital projects and to be allowed to recover those costs in rates 
charged to the ratepayers, along with a rate-of-return (profit) set by the CPUC.  
  
The tendency of the traditional ratemaking formula to encourage overinvestment in utility capital 
projects is well known. Until 1981, California IOUs were focused on building revenues by 
convincing customers to use more of their product, as these IOUs had more capacity than needed 
to serve customer load. The IOUs spent money on marketing to get customers to use more gas 
and electricity. This included promoting all-electric "gold medallion" homes to increase electric 
demand, and promotions with rebates and discounts to get customers to buy more gas and 
electric appliances.  
  
The CPUC decoupled IOU energy sales from its revenues for the first time in SDG&E's 1981 
rate case decision.28 The CPUC created a balancing account that allowed SDG&E to increase its 
authorized rate-of-return even if its overall gas and electric sales dropped due to conservation 
efforts. In that same decision, the CPUC authorized SDG&E to spend ratepayer money to create 
a low income weatherization program. This was the first ratepayer-funded conservation program 
of its kind that paid for the installation of conservation measures in customer’s homes. The 1981 
decision ordered SDG&E to initiate the new weatherization program quickly. The decision 
included an overall corporate rate-of-return penalty for non-compliance. 
  
SDG&E increased its residential conservation programs from1982 onward. The other IOUs in 
the state also adopted similar programs, starting with their low-income weatherization programs.  
By 1985 those programs had been expanded to serve commercial and industrial customers as 
well. The price of oil dropped to approximately $10 to $15 per barrel around 1985, and stayed at 
that price level for the next several years. Most of the IOU’s conservation programs were 
dropped or severely cut back during this time period.  
  
A state senate bill mandating that all IOUs provide ratepayer-funded energy conservation was 
passed in 1989. In response the CPUC convened a proceeding in which it adopted IOU 
shareholder penalties and rewards based on each IOUs energy conservation program 
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performance. The IOUs set their own goals and the CPUC approved the proposed budget. If the 
utilities met the goals, they were allowed to recover their program costs in rates. If they failed to 
meet the goals, they were forced to absorb a portion of those costs. If they significantly exceeded 
their annual goals, their shareholders were allowed to collect and keep a share of the avoided 
costs associated with the energy they saved.  
  
California deregulated its energy market with legislation passed in 1996. Prior to deregulation, 
the IOUs presumed they were going to be forced to divest their power plants and become 
transmission and pipeline companies only. The CPUC gave indications that ratepayer-funded 
conservation programs might be dropped and the free market would determine how much, if any, 
conservation got done by customers. The IOUs began to downsize their conservation 
departments. In some cases the IOU parent companies started separate unregulated energy 
service companies. For example, Sempra Energy, parent company of SDG&E, started Sempra 
Energy Solutions.   
  
In 2002, the CPUC eliminated the IOU conservation penalty/reward mechanism on the basis that 
the CPUC could simply order the IOUs to pursue conservation. However, the elimination of the 
penalty/reward mechanism also eliminated penalties for non-compliance. The CPUC reinstated 
the penalty/reward mechanism for energy efficiency programs in a September 20, 2007 
decision.29 
  
The CPUC returned ratepayer-funded energy conservation program management responsibilities 
to the IOUs in 2003. Soon after that, the CPUC also returned long-term resource planning to the 
IOUs. That put the IOUs back in charge of regional energy resource planning. Today, the IOUs 
are focused primarily on expanding their CPUC-approved projects that allow full cost recovery 
through rates charged to customers. An example is Sempra's recent announcement that it plans to 
invest $8 billion in its subsidiaries, primarily in SDG&E and Southern California Gas Company, 
for ratebased projects.30 One of the projects identified in the Sempra announcement is the 
proposed SPL transmission project.  
 

4.1 SDG&E and Sempra Energy  

4.1.1 Sempra Energy – Regional Energy Infrastructure Assets 
 
SDG&E parent company Sempra Energy is an active developer and operator of energy 
infrastructure projects in and around SDG&E service territory. Sempra owns natural gas-fired 
power plants in Mexicali, Mexico (600 MW), western Arizona (1,250 MW), Boulder City, 
Nevada (480 MW), and Kern County, California (550 MW). Sempra built the 542 MW Palomar 
Energy Project in Escondido and later sold the project to SDG&E in 2005. Sempra is also 
constructing a liquefied natural gas (LNG) receiving terminal in Baja California approximately 
50 miles south of the U.S. border. The company has indicated to the CPUC and the CEC that it is 
its intends to reverse flow on the SDG&E natural gas pipeline system when the LNG terminal is 
operational so that natural gas from this facility can be delivered to customers in SDG&E and 
Southern California Gas Company service territories. As noted, Sempra also owns the Southern 
California Gas Company. 
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Sempra owns the entire natural gas pipeline network in Baja California and one 600 MW export 
power plant in Mexicali. The Sempra plant in Mexicali is connected by two 230 kV transmission 
lines with a capacity of up to 1,400 MW to the Imperial Valley substation in California.31 This 
plant is not physically connected to the Mexican power grid. The Imperial Valley substation is 
the starting point of SDG&E’s proposed SPL.  
 
The Mexican electricity monopoly, Comisión Federal de Electricidad, indicated the addition of a 
second Sempra plant in Mexicali in its description of the 2003-2007 transmission expansion plan 
for Baja California.32 While the second Sempra plant has not yet been permitted or constructed, 
it is foreseeable that with the existence of the proposed SPL transmission project, Sempra will 
have a compelling economic incentive to build the second export plant.33  
 
The SPL is potentially important to the future energy infrastructure development strategy of 
Sempra Energy in Baja California, especially if the transmission line ultimately interconnects 
with the Southern California Edison grid in the Los Angeles area. The Los Angeles area is by far 
the largest power market in the western U.S. SDG&E has made clear it intends to interconnect 
the SPL with the Los Angeles area.34 Maps showing Sempra’s pipeline infrastructure in Baja 
California, existing and proposed export power plants in Mexicali, and the projected pathway of 
the SPL to the Los Angeles area are provided in Attachment B. 
 

4.1.2  Impact of Liquefied Natural Gas Imports on Regional Greenhouse 
Gas Reduction Efforts 

 
SDG&E is currently projecting a 20 percent reduction in greenhouse gas emissions over the next 
decade, principally as a result of meeting the state mandate of 20 percent renewable energy 
generation by 2010.35 However, this projection does not account for the greenhouse gas burden 
of converting from domestic natural gas to imported liquefied natural gas. 
 
Parent company Sempra Energy will being shipping liquefied natural gas north through 
SDG&E’s pipeline system from its Baja California liquefied natural gas terminal in 2009.36, 37 
The greenhouse gas burden of liquefied natural gas is approximately 25 percent greater than that 
of the domestic natural gas SDG&E is currently using.38 This extra burden is the result of the 
high levels of CO2 in the raw gas that will be vented to atmosphere at the gas processing plant,39 
additional energy necessary to liquefy the natural gas, tanker transport across the Pacific, and 
regasification in Baja California. The net effect of the switch to imported liquefied natural gas in 
2009 will be to nullify the 20 percent greenhouse gas reduction by 2016 projected by SDG&E in 
its current long-term plan. The significance of the switch to liquefied natural gas is explained in 
more detail in Attachment C. 
 

4.2 Reality of Deregulated Energy Market Model 
 
A driving force behind the vision of deregulated energy markets has been the presumption of the 
need to build transmission “superhighways” across the country to allow consumers to enjoy the 
benefits of the lowest cost energy available regardless of the physical point of generation. The 
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California Independent System Operator (CAISO) was created in 1996 to assure the proper 
functioning of this deregulated market system in California. CAISO is also the representative of 
the Federal Energy Regulatory Commission in the state. A central role of CAISO is to ensure 
adequate transmission capacity to allow a deregulated power market to function with minimum 
physical transmission constraints. However, recent Department of Energy data indicates the cost 
of power in states that embraced deregulation has risen faster than in states that retained 
traditional rate regulation.40 
 
The concept of eliminating transmission barriers to seeking out the lowest price electricity 
provider anywhere in the region or country may be obsolete in an environment that now puts a 
high value on energy security and greenhouse gas reduction. A power plant located in San Diego 
is inherently more physically reliable than the same plant located hundreds of miles away in Baja 
California or Arizona or New Mexico. The current high cost of natural gas results in aging and 
high polluting coal-fired power plants being the lowest- cost electricity providers in the U.S. Yet 
California’s utilities are now prohibited from entering into long-term baseload contracts with 
power plants that have a greenhouse gas emissions footprint greater than that of a natural gas-
fired combined cycle power plant. Coal-fired power plants have a significantly higher 
greenhouse gas emissions footprint than natural gas-fired combined cycle power plants.  
 
AB 32 also specifically required accounting for the greenhouse gas emissions associated with 
transmission losses. The transmission loss assumption for the importation of out-of-state power 
to California is 7.5 percent.41 The justification for building transmission superhighways under 
deregulation, obtaining the cheapest electricity wherever it can be found, has been tempered 
legislatively by the twin objectives of greenhouse gas reduction and energy security. 
 

5. Decoupling Utility Profits from Energy Sales in California42 

The CPUC adopted an “electric rate adjustment mechanism” for the state’s three utilities in the 
early 1980s. The mechanism sought to ensure that a utility could collect the amount of money 
needed to recover its fixed costs, to counter the effect of conservation programs reducing 
revenues.  

In 1990, the CPUC supplemented this mechanism with a system of performance-based financial 
incentives for utilities to promote additional cost-effective energy savings. In 1996, as part of its 
legislation restructuring the electric industry, the state required all customers to pay a charge to 
fund conservation and renewable energy programs.  

The CPUC suspended the “electric rate adjustment mechanism” and the financial incentives 
following adoption of the restructuring legislation. However, the CPUC adopted a decoupling 
mechanism for a natural gas utility, Southern California Gas Company, in 1998. The mechanism 
compensates the company for its costs on a per-customer basis with a set margin per customer, 
regardless of change in the total amount of natural gas that the company sells. This mechanism 
provides an incentive for the utility to increase the efficiency of its service delivery per customer.  
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The California Energy Action Plan requires the utilities to first use conservation and demand 
response measures to minimize increases in electricity and natural gas demand. Next, they must 
invest in renewable resources and distributed generation. Finally, they can use conventional 
resources to meet remaining needs. However, the current revenue system does not provide 
California utilities with a financial incentive to invest in conservation or renewable resources. 

The CPUC issued a final decision on September 20, 2007 that rewards the utilities for meeting 
energy efficiency goals and penalizes the utilities for failure to do so.43 This decision represents 
an important step in aligning electric utility financial incentives with the Energy Action Plan 
loading order.   
 

6. San Diego County Energy Profile 

6.1 Current Power Generation Sources 
 
The San Diego area currently has approximately 2,200 MW of baseload natural gas-fired power 
generation capacity. This capacity includes the 540 MW Palomar Energy Project in Escondido, 
946 MW Encina Power Plant in Carlsbad, and 689 MW South Bay Power Plant in Chula Vista. 
Additional baseload capacity includes approximately 200 MW of large cogeneration plants and 
150 MW smaller combined heat and power plants. There are approximately 550 MW of peaking 
gas turbines in the region. SDG&E also receives 450 MW from the San Onofre Nuclear Power 
Plant located at the northern edge of Marine Corps Base Camp Pendleton. The 560 MW Otay 
Mesa combined-cycle plant is expected to be in operation by 2009.44,45 San Diego County power 
generation sources are listed in Table 6-1.  
 
Not all power sold by SDG&E is generated in San Diego County. The percentage of energy 
imported by SDG&E is also provided in Table 6-1. In 2007 approximately two-thirds of the 
energy used by SDG&E customers is classified as imported energy by SDG&E.46 SDG&E 
imports power under long-term power contracts signed in the wake of the 2000-2001 energy 
crisis and administered by the Department of Water Resources. Most of the contract expiration 
dates are in the 2010 to 2012 timeframe.47 The company also imports power from sources 
outside the region, including coal power from neighboring western states.  
 
In 2007 approximately 6 percent of the electric energy by SDG&E, around 1,000 GWh, will be 
from renewable energy sources.48 Most of this renewable energy is generated outside of San 
Diego County.  SDG&E is required by SB 107 to generate 20 percent of its retail sales from 
renewable energy sources by 2010. The major new renewable energy projects that SDG&E is 
currently proposing are outside of San Diego County. These projects include the 205 MW 
Pacific Wind project in the Tehacaphi area and the 300 MW Stirling solar dish project in 
Imperial County.49 The Pacific Wind project will account for 3.4 percent of the 20 percent target. 
The Stirling project will account for 2.5 percent of the target.  
 
The reason the solar project produces less energy on an annual basis than the wind project, while 
having a higher MW design capacity, is because the solar project will not produce energy at the 
same rate as the wind project. The capacity factor of the solar project, at approximately 0.2, will 
be lower than that of the wind project at approximately 0.3.50 
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Table 6-1. San Diego County Power Generation Sources and Power Imported by SDG&E 
Source Capacity 

(MW) 
Status Fuel Operating Pattern 

A. San Diego County generation resources:a 
Palomar Energy gas turbine combined cycleb 542 operational NG baseload 
Otay Mesa gas turbine combined cycle 561 2009 NG baseload 
San Onofre nuclear plantc 449 operational nuclear baseload 
Large cogeneration – QFd  233 operational NG baseload 
Small combined heat and power (CHP) 120 operational NG baseload 
Encina Power Plant – five boilerse 946 operational NG load following and 

peaking power 
South Bay Power Plant – four boilersf 689 operational NG load following and 

peaking power 
Simple-cycle gas turbines, pre-2000 
[14 total, 1970s vintage] 

200 operational NG peaking power 

Simple-cycle gas turbines, post-2000 
[8 total - Calpeak units (3) on DWR contract]  

342 operational NG peaking power 

Simple-cycle gas turbines, proposed 
[J-Power 86.5 MW, Wellhead Power 46.5 MW] 

133 2008 NG peaking power 

Wind – Crestwood/Kumeyaay project 50 operational none intermittent 
Solar – rooftop photovoltaic (PV) 38 operational none sunny days 
Landfill gas + WWT digester gas  19 operational methane baseload 
Bullmoose biomass project 20 2009 biomass baseload 
Hydroelectric – pumped storage 
[Lake Olivenhain – Lake Hodges] 

40 2008 none peaking power 

Small hydroelectric 2 operational none baseload 
 

B. SDG&E projected power imports as percent of forecast 2007 retail power sales:g 
Natural gas – DWR long-term contractsh  22 percent 
Coal  12 percent  
Nucleari  20 percent 
Large hydroelectric  9 percent  
Renewable energyj  4 percent 
Import percentage, 2007 SDG&E sales:  67 percent 
 

Notes: 
a) Sources of in-county data are: SDG&E 2007-2016 Long-Term Procurement Plan (LTPP), Exhibits, Exhibits IV-6 (2007 year) and 
 IV-10; Aug. 4, 2006 SPL CPCN application, p. III-17, Table III-1 (list of renewable resources); proposed  peaker gas turbine 
 estimate from SDG&E May 14, 2007 press release – “SDG&E selects projects to meet peak-power demand in 2008”; PV estimate 
 from 2nd quarter 2007 SDG&E quarterly compliance filing with CEC on PV interconnection; CHP estimate from SANDAG 
 EWG, Policy Subcommittee Recommendations for Energy Working Group (EWG) Legislative Efforts, November 16, 2006. 
b)  SDG&E filed a petition with the CEC on July 27, 2007 to add a centralized chiller to cool the inlet air to the two combustion 
 turbines at Palomar Energy. The modification will provide up to 40 MW of additional capacity to meet summer peak loads. 
c)  SDG&E has 20 percent ownership of the 2,254 MW San Onofre nuclear plant. SCE has 75% ownership of the plant. 
d)  The 55 MW cogeneration plant in Yuma, Arizona under QF contract with SDG&E is included in the 233 MW total. 
e)  Owner NRG Energy filed application with CEC on September 14, 2007 to build 558 MW combined-cycle replacement plant.  
f) Owner LS Power filed application with CEC on June 30, 2006 to build 620 MW combined-cycle replacement plant. SDG&E 
 assumes that South Bay will be permanently shut down in 2009 its Aug. 4, 2006 application to the CPUC for Sunrise Powerlink. 
g) Sources of imported power data are: August 2007 SDG&E “power content label” utility bill insert; SDG&E Jan. 25, 2007 
 PowerPoint presentation to SANDAG EWG on 2007-2016 LTPP (p. 11, graphic showing DWR contracts at 22% of sales - 2007). 
h) SDG&E was assigned the Williams A, B, and C, Sunrise Power Company (Kern County), and CalPeak long-term power contracts 
 by the Department of Water Resources (DWR) as part of the resolution of the California 2000-2001 power crisis.  
i) Although San Onofre nuclear plant is located in San Diego County, SDG&E classifies power supplied by the plant as imports. 
j)  SDG&E forecasts renewable energy resources will supply 6% of total sales in 2007. In-county renewable energy sources are 
 estimated to provide approximately 2% of total sales. Approximately 2/3 of the renewable energy, 4% of sales, will be imported.  
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6.2 Electric Energy Consumption and Peak Power Demand Trends 
 
Electric power demand is measured in two ways for resource planning purposes: 1) total electric 
energy usage over the course of a year, and 2) peak power demand during hot summertime 
conditions. Annual energy usage is analogous to the total gallons of fuel used by an automobile 
over the course of a year. Peak power demand is analogous to the maximum horsepower required 
of the automobile when it is fully loaded and must maintain a high rate of speed while driving up 
a hill. Electricity planning in California is largely guided by peak power demand. 
 
The residential electricity consumption in SDG&E service territory is approximately 8,000 
“gigawatt-hours” (GWh) per year. Commercial and industrial electricity consumption adds 
another 12,000 GWh per year of demand, for a total annual demand in the range of 20,000 GWh 
per year. 
 
The use of GWh as the unit of measure of annual energy usage is done for convenience. For 
example, a typical residence in the San Diego area consumes about 0.8 kilowatt of electricity on 
average.51 There are 8,760 hours in a year. SDG&E serves 1.2 million residences. Therefore 
residences in SDG&E service territory consume about 8,000 million kilowatt-hours (kWh) in a 
year.  This is an unwieldy number. For that reason it is more common to speak in energy units of 
GWh. One GWh equals one million kWh.  
 
Peak power demand is measured in megawatts (MW). One MW equal one thousand kW. 
 
Table 6-2 shows the current trend in annual and hourly energy consumption in SDG&E service 
territory. The 2004 electricity consumption data is based on reported information. The 2007 and 
2016 electricity consumption values are forecasts prepared by SDG&E. The 2016 forecast 
assumes a demand growth rate of more than 1.5 percent per year in the 2010-2016 timeframe for 
energy usage and peak power demand.  
 

Table 6-2. Trends in Annual and Hourly  Consumption 
 200452 

 
200753 201654 

Annual energy usage in SDG&E service territory, 
GWh per year 

20,578 21,721 24,679 

Average hourly usage in SDG&E service territory, 
MWh 

2,349 2,480 2,817 

 
Peak power demand in SDG&E service territory in 2007 reached 4,636 MW.55 This is nearly 
twice the average demand level on an annual basis. Peak demand is primarily associated with 
heavy usage of air conditioning systems on hot summer afternoons. The peak demand trend over 
the 1999-2006 period is shown in Figure 6-1. Adequate electric power generation capacity must 
be maintained to provide power even on the hottest day of the year to avoid power curtailments. 
For this reason, a large number of gas turbine power generators are located in the region to 
provide extra power for as little as 100 hours a year to address this peak demand. These units are 
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idle 98 to 99 percent of the time. This is an expensive and inefficient way to address peak power 
demand.   
 

Figure 6-1. SDG&E Monthly System MW Peak Demand: 1999-200656 

 
 

6.3 SDG&E Population Growth Forecast and Actual Growth Trend 
 
SDG&E projects a growth in peak electricity demand of just over 60 MW per year in the 2007-
2016 timeframe.57 A major factor contributing to this growth in peak demand that is forecast by 
SDG&E by 2015 is the assumption of robust population growth.  SDG&E uses a private 
proprietary population forecast service, Moody’s “economy.com,” to project load growth.58 
SANDAG relies on U.S. Census Bureau statistics for its regional population forecasts. Powers 
Engineering purchased the San Diego County population growth forecast from economy.com to 
cross-check the data used by SDG&E with U.S. Census Bureau data. The economy.com 
population data is provided in Attachment D. 
 
The population growth assumed by SDG&E in calculating electricity demand increases over the 
2006-2015 time period is much higher than the actual 2000-2006 population growth trend for 
San Diego.  SDG&E assumes a steady population increase of 1.1 percent per year over the 
coming decade.59 U.S. Census statistics for San Diego County show an average population 
growth rate from 2000 to 2006 of 0.7 percent per year, and a July 1, 2005 to July 1, 2006 growth 
rate of less than 0.2 percent.60,61 U.S. Census statistics show San Diego County growing at a 
much slower rate that California as a whole from April 1, 2000 through July 1, 2006, 4.5 percent 
growth versus 7.6 percent statewide.62  

 
SDG&E derived the energy and peak demand forecasts used in the 2007-2016 Long-Term 
Procurement Plan from the CEC’s June 2006 updated demand forecast. The CEC data is 
statewide. As noted, the San Diego County growth rate is much lower than the statewide growth 
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rate. Use of CEC statewide data will result in a significant overestimate of the energy and peak 
demand for San Diego County. 

 
U.S. Census forecasts California increasing its population by 12.4 percent in the 2000 – 2009 
period.63 At its current rate of growth, San Diego County will not achieve a growth rate even 
one-half the rate that the U.S. Census projects for California for the period 2000 through 2009. 
Census projects a slower population growth rate for California in the 2010-2019 period, 
averaging 1.0 percent per year during the period. Yet the economy.com data used by SDG&E 
forecasts an average San Diego County population growth rate of 1.55 percent per year for the 
2010-2019 period, 50 percent higher than the U.S. Census forecast for California as a whole and 
more than double the San Diego County growth for the 2000-2009 period of 0.7 percent per year 
provided in the same economy.com forecast database.64  

 
One historically unique factor that makes it unlikely that San Diego County will approach the 
high population growth rates assumed by SDG&E in projecting electric power demand over the 
next decade is the extraordinarily high cost of housing.  It is highly unlikely that this 
unprecedented disparity between the average price of a home, approximately $550,000,65 and the 
typical income level of San Diego County residents will rectify itself over the next ten years.  In 
San Diego County, only 9 percent of the workers earn more than $75,000 per year. Thirty (30) 
percent earn between $35,000 and $75,000 per year, and 61 percent earn less than $35,000 per 
year.66 It is highly speculative to forecast a major new influx of residents to the county unless a 
major reduction in the cost of housing is also being forecast. 
 

7.  Recent Strategic Energy Plans for the San Diego Region 

7.1 San Diego Regional Energy Strategy 2030  
 
The San Diego Regional Energy Strategy 2030 (RES 2030) was prepared for SANDAG in the 
spring of 2003.67 Many of the principal San Diego area government, industry, and public interest 
stakeholders were involved in the process of developing the document. SANDAG is the San 
Diego County regional planning agency. The SANDAG Board of Directors is composed of the 
mayors of all the incorporated cities in San Diego County, as well as a representative from the 
San Diego County Board of Supervisors.  RES 2030 was adopted by the SANDAG Board of 
Directors on July 25, 2003. The goals defined in RES 2030 are described in Table 7-1.  
 

Table 7-1. Goals of San Diego Renewable Energy Strategy 2030 
RES 
Goal 

Goal Description 

1 Achieve and represent regional consensus on energy issues at the state and federal levels. 
2 Achieve and maintain capacity to generate 65% of summer peak demand with 

in-county generation by 2010 and 75% by 2020. 
3a Increase the total electricity supply from renewable resources to 15% by 2010 

(~740 MW), 25% by 2020 (~1,520 MW) and 40% by 2030 (~2,965 MW). 
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3b Of these renewable resources, achieve 50% of total renewable resources from 

resources located within the County (~370 MW by 2010, ~760 MW by 2020, and ~1,483 
MW by 2030). 

4 Increase the total contribution of clean distributed generation resources (nonrenewable) 
to 12% of peak demand by 2010 (~590 MW), 18% by 2020 (~1,100 MW) and 
30% (~2,225 MW) by 2030. 

5 Increase the transmission system capacity as necessary to maintain required 
reliability and to promote better access to renewable resources and low-cost supply. 

6 Reduce per capita electricity peak demand and per capita electricity consumption back to 
1980 levels. 

7 Develop policies to insure an adequate, secure and reasonably priced supply of natural gas 
to the region. 

8 Reduce regional natural gas per capita consumption by the following targets: 
5% by 2010, 10% by 2020, 15% by 2030. 

9 Complete a transportation energy study by June 2004 to evaluate the potential 
savings through more efficient use of transportation technology and fuels. 

 
The goal of achieving 1980 levels of per capita electricity peak demand and per capita electricity 
consumption by 2030 represents a 15 percent reduction from the 2002 baseline year. RES 2030 
provides a sketch of how the per capita reduction in electricity usage will be achieved: 
 

“The evolution of technology is such that significant savings are possible in appliances, new 
construction and in particular, existing construction. For example, the emergence of light 
emitting diodes in a broad range of lighting applications could reduce lighting demand 
by as much as 90 percent. Retrofit of existing buildings to off-the-shelf technology can reduce 
consumption by as much as 60 percent. Although society is demanding more and more 
electric appliances, energy efficiency and smart energy devices will reduce their 
consumption significantly. Strategies to reduce energy used per capita should consider new 
technologies to the extent that they will be more efficient, environmentally benign and reduce 
reliance on fossil fuels.” 

 
RES 2030 also established the goal of reducing regional natural gas per capita consumption by 
15 percent by 2030 is to be achieved by: 
 

• Re-powering or replacement of the existing power plants with high efficiency combined 
cycle turbines by 2010 and 2015, respectively. 

• Increase use of solar water heating in residential, pool and commercial uses to offset 
natural gas demand. 

• Promote the use of high efficiency distributed generation technologies (such as combined 
heat and power). 

• Promote the insulation of un-insulated homes built before the development of building 
energy codes. 

 
RES 2030 has served as the reference point used by SANDAG to provide comment on proposed 
energy infrastructure projects. The biggest energy infrastructure project proposed in decades in 
the region is the proposed SPL transmission project. The SANDAG Board of Directors voted 
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unanimously to take no position on the proposed transmission project on November 17, 2006. 
The supporting discussion to the “no position” resolution is instructive in explaining the role of 
RES 2030 in guiding SANDAG to adopt a neutral position toward the transmission line:68 

 
“The Regional Energy Strategy (RES), which was adopted by the SANDAG Board of 
Directors on July 25, 2003, is being used as a basis for the EWG (Energy Working Group 
of SANDAG) review of the proposed SPL (Sunrise Powerlink). The RES promotes a mix 
of power production from centralized and distributed generation resources. Distributed 
generation is power generated at or near its point of use, typically smaller and more 
efficient than centralized facilities. The RES recognizes the need for local and imported 
power but calls for the majority of power used by San Diegans to be produced locally. 
Several goals in the RES address electricity supply and infrastructure capacity. 
 
The RES includes a goal of increasing the total electricity supply from renewable 
resources to 15 percent by 2010, 25 percent by 2020, and 40 percent by 2030. 
Subsequent to adoption of the RES, more stringent state law has been adopted requiring 
20 percent renewables by 2010. The Governor also has proposed an additional goal of 
33 percent renewables by 2020. The use of transmission is needed to meet the renewables 
goal, but it is unclear whether this need could be met using existing or other new 
transmission options. Currently, there is no assurance that the SPL will be used to deliver 
a significant amount of renewable power to the region. It also should be noted that the 
RES goal calls for an emphasis on in-region renewable installations. 
 
The RES includes a goal to increase the transmission system capacity as necessary to 
maintain required reliability and to promote better access to renewable resources and 
low-cost supply. This goal could be met through improvements to existing transmission 
infrastructure, from the SPL, or from other transmission options currently under review 
at the state and federal levels.” 
 

SANDAG is also engaged in SDG&E’s long-term planning process. SANDAG described how 
the substantive aspects of the RES 2030 should be incorporated into SDG&E’s long-term plan in 
a September 8, 2006 letter to SDG&E that was included as an attachment to SDG&E’s long-term 
plan submittal to the CPUC. The September 8, 2006 SANDAG letter is included as Attachment 
E. 
 

7.2 SDG&E 2007-2016 Long-Term Procurement Plan 
 
SDG&E submitted its 2007-2016 Long-Term Procurement Plan (LTPP) to the CPUC on 
December 11, 2006.69 The major elements of the LTPP are summarized below. 
 
Energy efficiency and peak demand reduction: 

• Energy efficiency should reduce forecast peak demand by 487 MW and 2,561 GWh by 
2016 (~40 MW per year peak reduction attributable to energy efficiency). 

• Demand response programs expected to produce a 5 percent peak reduction (249 MW). 
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• Distributed generation (DG) including California Solar Initiative will reduce peak load by 
225 MW (at time of peak), with the expectation that CSI will produce 150 MW (out of 
300 MW forecast); rate of DG increase is about 1 to 2 MW per year currently. 

 
LTPP includes scenarios with and without SPL:  

• Add resources with attention to the Energy Action Plan loading order.  
• SDG&E ran high, low, base case scenarios for need until 2016. 

 
Renewable energy:  

• Sixteen (16) percent of energy need is currently under contract as renewables (including 
the dish Stirling solar contract), with assumption that SDG&E may contract for more than 
20 percent total (to account for shortfalls, cancellations) to meet overall renewable energy 
goal. 

• New transmission is essential for cost-effective procurement to meet 20 percent goal by 
2010. 

 
Conventional power generation resources: 

• Assume South Bay Power Plant retires in 2009. 
• Encina Power Plant stays online. 
• AB 1576 does not give repowering and replacement (of aging coastal power plants) any 

unique status that puts them at the head of the contract “line.” 
• 250 MW of new peaking gas turbines will be added in 2008-2009. 

 
AB 32 greenhouse gas mitigation and reduction: 

• Reduction goal levels not yet known, baseline for reduction has not yet been established 
(could be 1990, current or other year). 

• GHG emissions will only see a substantial reduction if baseload plants become more 
efficient. 

 
Distributed generation: 

• No specific set-asides listed for combined heat and power.  
 

7.3 Additional Strategic Plans Developed for the San Diego Region 
 
Four additional strategic assessments have been developed for the San Diego region or areas 
within the region. The common thread between these assessments is an examination of the 
benefits and costs of moving to a renewable energy future. These assessments are summarized in 
Attachment F and include:  
 

7.3.1 Perspectives on Regional Renewable Energy Potential 
 
Energy Parks to Balance Renewable Energy in San Diego Region (July 2007).70 This  
assessment evaluates the potential for developing a large number of 5 to 10 MW renewable 
energy power generation facilities in the more rural areas of San Diego County on commercially-
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available land. Concentrating solar technologies, such as concentrating PV, are emphasized. 
Energy parks would be limited to 5 to 10 MW per site, equivalent to approximately 25 to 50 
acres, primarily because of the difficult topography. The study includes an initial assessment of 
the quantity of commercial land potentially available for this purpose. A programmatic 
environmental siting process for suitable commercial land is recommended to reduce siting 
uncertainty and facilitate financing of these projects. 
 
Creating a Sustainable Economy – San Diego/Tijuana Case Study (March 2007).71 The energy 
portion of this report projects: 1) the amount of land area necessary to meet regional energy 
needs using rooftop PV, and 2) the economic benefits that would result from converting to PV-
based power generation from current fossil fuel-based power generation. The report concludes 
that all the region’s electricity needs could be met by solar energy by fully utilizing the PV 
potential of existing residential, commercial, and parking areas. The report also projects 
substantial economic benefits by meeting local power needs with PV in the region instead of 
sending dollars out of the local economy to purchase fossil fuel-based electric power.   

 
Green Energy Options to Replace the South Bay Power Plant (February 2007).72 This study 
analyzes options for replacing the capacity of the South Bay Power Plant in the context of a 
Chula Vista CCA. Three different levels of renewable energy generation are assessed, 50 
percent, 70 percent, and 90 percent. The estimated wholesale price of power generation is 
estimated between $0.08/kWh and $0.11/kWh for these three scenarios. Current SDG&E energy 
charges average in the range of $0.13/kWh and $0.17/kWh depending on level of consumption. 
The study underscores a key advantage of non-profit, public CCA structure – access to low-cost 
municipal bond financing. The study also highlights that access to this low-cost financing makes 
renewable energy projects more cost-competitive under public financing than when financed by 
IOUs or private developers.   

 
Potential for Renewable Energy in the San Diego Region (August 2005).73 This analysis looked 
at the renewable energy potential in the region, including San Diego County, Imperial County, 
and wind power just over the border in Baja California. The estimated peak output technical 
potential of residential and commercial PV in 2010 is 4,400 MW, 1,800 MW commercial PV and 
2,600 residential PV, with an associated annual energy production of approximately 7,000 GWh. 
This estimate does not include the technical PV potential of parking areas and parking structures. 
The technical potential of concentrating solar technology in more rural areas of San Diego 
County is estimated at 2,900 MW and 5,000 GWh. 
 

7.3.2 Photovoltaic Potential of Parking Lots and Parking Structures 
 
As noted, Potential for Renewable Energy in the San Diego Region does not include an estimate 
of the PV potential of open ground-level parking lots or parking structures. It is necessary to 
have a rudimentary idea of the PV potential of parking areas and parking structures in the San 
Diego region, since these are often ideal candidates for commercial-scale PV arrays. The 250 kW 
PV array on the Qualcomm campus parking structure in Sorrento Valley, and the 235 kV 
Kyocera “solar grove” PV array in Kearny Mesa, are two examples of the potential of parking 
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structures and ground-level parking lots. Descriptions of these two installations are provided in 
Section 12 of this report. 
 
Envision Solar is a San Diego-based company that evolved out of the development of the 235 kV 
“solar grove” PV array in the parking lot of the Kyocera facility on Kearny Mesa. Envision Solar 
specializes in the development of PV arrays for ground-level parking lots. Powers Engineering 
requested an estimate of the parking lot square footage in San Diego County from Envision 
Solar. The rough estimate of the actual PV potential of open parking lots and parking structures 
is 3,000 MW.74 This estimate assumes that only 25 percent of total estimated parking surface in 
the county is sufficiently open, meaning not shaded to a significant degree, that its full solar 
potential can be realized. The assumptions used to develop the 3,000 MW estimate of PV 
potential for open parking lots and parking structures are provided in Table 7-2. 
 
Table 7-2. Assumptions Used to Estimate PV Potential of Parking Lots - San Diego County 
 

Assumption 
 

Source 

771 vehicles per 1,000 citizens 
 

Dr. Donald Shoup, urban planning, UCLA 

At least 4 parking spaces per vehicle, 
one of which is residential space 

Dr. Donald Shoup, urban planning, UCLA 

3,000,000 people Approximate San Diego County population, 2006 U.S. 
Census update 

162 square feet Square footage of typical 9-foot by 18-foot parking 
space, Envision Solar 

6,939,000 non-residential parking 
spaces in San Diego County 

calculated value: 3,000,000 × (771/1,000) × 3 spaces 
[4 total spaces per car – 1 residential space per car] 

11 watts per square foot PV capacity per square foot of parking area, in 
alternating current (AC) output, Envision Solar 

12,365 MW parking lot PV technical potential, calculated value: 
6,939,000 spaces × 162 square feet per space × 11 watts 
per square feet × 1 MW per million watts 

3,000 MW  Rough estimate of actual PV potential - assumes 25 
percent of non-residential parking spaces are unshaded 
throughout the day and full PV potential can be realized 
at these sites, Powers Engineering75 

 

8. Energy Efficiency - First in the Loading Order 

8.1 Forecast Energy Efficiency Reductions vs. Real Reductions 
 
Energy Action Plan II (2005) lists specific steps to be taken to reduce energy demand in 
California. For example, it specifically calls for the implementation of actions outlined in the 
governor’s 2004 Green Buildings Action Plan to improve building performance and reduce grid-
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based electrical energy purchases in all state and commercial buildings by 20 percent by 2015, 
per Executive Order S-20-04.  Executive Order S-20-04 states that:76   
 

“Commercial buildings use 36 percent of the state's electricity and account for a large 
percentage of greenhouse gas emissions, raw materials use and waste.  
 
It is ordered that state agencies, departments, and other entities under the direct 
executive authority of the Governor cooperate in taking measures to reduce grid-based 
energy purchases for state-owned buildings by 20 percent by 2015, through cost-effective 
efficiency measures and distributed generation technologies.  
 
The California Public Utilities Commission (CPUC) is urged to apply its energy 
efficiency authority to support a campaign to inform building owners and operators 
about the compelling economic benefits of energy efficiency measures; improve 
commercial building efficiency programs to help achieve the 20 percent goal; and submit 
a biennial report to the Governor commencing in September 2005, on progress toward 
meeting these goals. 
 
The CEC will undertake all actions within its authority to increase efficiency by 20 
percent by 2015, compared to Titles 20 and 24 non-residential standards adopted in 
2003; collaborate with the building and construction industry state licensing boards to 
ensure building and contractor compliance; and promptly submit its report as per 
Assembly Bill 549 (Statutes of 2001) on strategies for greater energy and peak demand 
savings in existing buildings.” 

 
The objective described in Energy Action Plan II is unambiguous for government and 
commercial buildings – a 20 percent reduction in grid-based energy purchases by 2015 compared 
to a concrete 2003 baseline. Executive Order S-20-04 states that government and commercial 
buildings consume 36 percent of the state’s energy. It is of value to calculate what the impact of 
a 20 percent reduction in energy purchases by government and commercial buildings in SDG&E 
service territory on the electricity demand projected by SDG&E for 2015. 
 
Total electric power consumption in SDG&E service territory in 2003 was approximately 20,000 
GWh.77 A 20 percent reduction below the 2003 total is a reduction of 4,000 GWh. The resulting 
total annual electric power consumption would be 16,000 GWh. 
 
The City of San Diego has been very active in conducting energy efficiency upgrades to city 
buildings. The city has carried-out approximately 70 energy efficiency upgrade projects to date 
under a CEC low-interest-rate loan energy efficiency incentive program. The primary 
requirement of this loan program is that each qualifying project has a simple payback of no more 
than 10 years. The average energy efficiency improvement for these City of San Diego projects 
is approximately 20 percent based on the most recent energy consumption measurements.78 
 
SDG&E promotes the energy efficiency potential of new and remodeled commercial buildings 
through its Sustainable Communities Program.79 A Sorrento Valley business, TKG Consulting 
Engineers, Inc., was recognized by SDG&E for achieving a 30 percent reduction in energy usage 
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beyond the California new building energy efficiency standard. In regard to this remodeling 
project, SDG&E notes, “TKG’s new office building is a model for other San Diego County 
projects. It demonstrates that energy efficiency, occupant comfort, and environmentally friendly 
design is cost-effective, and be achieved even with a tight construction schedule.”80 
 
The energy efficiency of the TKG building was improved by: 1) adding insulation to the interior 
of the existing concrete walls, 2) adding a film to the existing single glazed windows, 3) use of a 
variety of high efficiency lighting strategies, 4) occupancy sensors for private offices, 5) and use 
of a high efficiency air conditioning system. SDG&E also sited a 40 kW PV array on the roof of 
the TKG building to provide renewable power to the utility’s distribution grid. This is a potential 
model for the local siting of utility-owned PV generation. 
 
Energy Action Plan II also describes ambitious energy efficiency goals for the utilities, stating: 

 
“For the past 30 years, while per capita electricity consumption in the US has increased 
by nearly 50 percent, California electricity use per capita has been approximately flat.” 
and “Most recently, in September 2004, the CPUC adopted the nation’s most aggressive 
energy savings goals for both electricity and natural gas. In achieving these targets, the 
IOUs (investor-owned utilities) will save an additional 5,000 MW and 23,000 GWh per 
year of electricity, and 450 million therms per year of natural gas by 2013.” 

 
The goals described by the CPUC represent a 10 percent reduction over business-as-usual. The 
utilities would be well on the road to achieving an overall absolute 20 percent reduction in 
electric power consumption by 2015 if the goals described in this excerpt from the Energy Action 
Plan were referenced to a 2003 baseline.  
 
 These goals are not referenced to a 2003 baseline. The goals are referenced to utility projections 
of future demand. The flaw in energy efficiency requirements imposed by the CPUC on utilities 
is that the energy efficiency and demand response savings are calculated relative to forecast 
energy usage and peak demand, not a fixed baseline year. As a result, the utility can assume high 
per capita growth in electricity consumption, combined with robust population growth, to 
forecast very high energy usage rates prior to the application of energy efficiency measures. The 
utility then applies energy efficiency measures to this high projected usage to eliminate 10 
percent of this consumption by 2013. This is a “paper” reduction in demand. The on-the-ground 
reality of these high forecasts and paper reductions is an ever-increasing demand for electricity. 
That is why energy efficiency gains should be measured relative to a baseline year, as in 
Executive Order S-20-04, to be meaningful. 
 
SDG&E is projecting that both per capita energy consumption and per capita peak electricity 
demand will increase in SDG&E service territory between 2007 and 2016.81 This forecast 
increase runs counter to California’s 30-year history of “no change” in per capita energy 
consumption. It is the reliance on forecast paper reductions instead of absolute reductions 
relative to a fixed baseline year that allows SDG&E to state in the 2007-2016 Long-Term 
Procurement Plan that “SDG&E does not believe that significantly more energy efficiency 
savings could be realistically achieved from a technical standpoint.”82 
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8.2 Maximizing Energy Efficiency Reductions  
 
SDG&E could save an additional 4,800 GWh through expanded, cost-effective energy efficiency 
programs. This is nearly 25 percent of the San Diego region’s current annual energy 
consumption of approximately 20,000 GWh. Major efficiency opportunities include greatly 
expanded upgrades/replacement of cooling systems, lighting, refrigeration, and greatly expanded 
weatherization programs. A 2020 target date to achieve a 20 percent reduction in energy 
consumption and peak demand would allow time to re-design the current energy efficiency 
program so that all economically justifiable energy efficiency retrofits are carried-out. This target 
date would also allow convenient phase-in of long-life high efficiency devices as the original 
devices, specifically central air conditioning units and refrigerators, reach the end of their useful 
lives.  
 
All energy efficiency upgrades with a reasonable energy savings payback period reduce energy 
costs in SDG&E’s service territory. Energy efficiency measures also drop greenhouse gas 
emissions and air pollution. It is for these reasons that energy efficiency is first in the loading 
order. However, realizing full energy efficiency benefits will only occur if the utility or a 
delegated third party funds the efficiency upgrades as a standard, across-the-board practice for all 
customers. Customers are unlikely to decline an efficiency upgrade if they incur no additional 
out-of-pocket expenses and the utility or a designated third party manages the transaction to 
minimize customer inconvenience.   

8.2.1 Cost-Effective Energy Efficiency Potential 
 
California’s three IOUs achieved a combined total of 6,200 GWh of energy efficiency savings 
through 2006. However, the CPUC wants utilities to develop far bolder energy-saving strategies 
to improve grid reliability and cut customer costs. The Utility Ratepayers Network (San 
Francisco) has indicated that the difference between economically achievable energy efficiency 
reductions and what has actually occurred to date is so stark that a different utility energy 
efficiency program design and longer-term market strategies must be considered.83 
 
A May 2006 energy efficiency potential study prepared by Itron, Inc. for California’s three IOUs 
estimates that as much as 48,000 GWh of reduction is attainable in existing buildings statewide 
with economical technologies.84 The study identifies that 58,000 GWh is technically possible in 
existing structures, though not all 58,000 GWh would be considered cost-effective using the cost 
comparison methodology currently applied.  
 
SDG&E represents about 10 percent of the California IOU load. Ten (10) percent of the 48,000 
GWh of cost-effective statewide energy efficiency reduction potential is 4,800 GWh, about one-
quarter of the estimated 20,000 GWh in total annual power sales in SDG&E service territory. 
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 8.2.2. High Value Energy Efficiency Opportunities in San Diego County 
 
Figure 8-1 provides a breakdown of the demand by device type on hot summer days. Air 
conditioning load is the dominant contributor to peak power demand on the hottest days of 
summer, comprising approximately one-third of total demand. In SDG&E service territory, this 
means a 1,500 MW air conditioning load out of  a peak load of up to 4,600 MW. The statewide  
relationship between air conditioning load and peak load for 2005 is provided in Attachment G. 
Despite the predominance of air conditioning load during peak demand periods, relatively little 
forward progress has been made in reducing this load.  
 

Figure 8-1. Largest Contributors to California Peak Demand85 

 
 
SDG&E relies on the May 2006 Itron study in measuring its energy efficiency performance.86 
SDG&E uses the Itron study as the yardstick in assessing energy efficiency savings projected by 
SDG&E compared to the universe of technically achievable energy efficiency savings identified 
by Itron. Itron is also a contractor to SDG&E tasked with developing smart meter software.87 
 
Itron largely avoids the issue of increasing the efficiency of central air conditioning units by 
stating that the 2006 federal standard for new units is Seasonal Energy Efficiency Ratio (SEER) 
13 and the highest SEER rating of “economical” central air conditioning units is 14.88 Itron goes 
on to state there is little difference between SEER 13 and SEER 14 in terms of efficiency and 
therefore no economic justification for upgrading from SEER 13 to SEER 14.  
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However, the average SEER rating for in-use central air conditioning units in California is 
approximately SEER 10, not the 2006 federal minimum standard of SEER 13 for new units.89 
Competitively- priced central air conditioning units with ratings as high as SEER 21 are 
commercially available. As noted below, there is about a 20 percent installed price difference 
between a SEER 13 or 14 unit and a SEER 21 unit. An incremental energy efficiency 
improvement of nearly 30 percent is realized by selecting a SEER 21 unit over SEER 13 when 
compared to the SEER 10 basecase.90 Itron does acknowledge that major energy efficiency 
reductions can be achieved in residential and commercial heating and air conditioning systems, 
though in the context of emerging technology instead of off-the-shelf technology.91  
 
Itron also does not address new thermal storage air conditioning systems now on the market 
which could nearly eliminate cooling-related peak demand if installed in new and existing 
buildings throughout the region. Graphs of the peak cooling demand reduction achieved by these 
commercially available thermal storage air conditioning systems are presented in Attachment H. 
 
Cost-effective and largely untapped energy efficiency savings can readily be employed on 
existing commercial and institutional cooling systems as well. Many commercial buildings use 
electric motor-driven centrifugal chillers to provide cooling. Centrifugal chillers typically 
consume more electricity than any other single energy-consuming device in a commercial 
building.92 The Center for Sustainable Energy has been a leader in conducting energy efficiency 
evaluations of these cooling systems, conducting hundreds of energy efficiency evaluations on 
these systems locally. Over 90 percent of these systems operate with relative low efficiency, in 
the range of 1.0 to 1.2 kW per ton of cooling, using oversized pumps, constant speed equipment, 
and controls that do not work well.93,94  
 
A new trend in these commercial and industrial “chiller plant” cooling systems is converting all 
devices to variable speed operation and simplified control of the whole system. The initial 
conversions to this ultra-efficient operating format resulted in an average energy-use reduction of 
54 percent over a three-year period.95 The results indicate that ultra-efficient all-variable-speed 
systems are reliable and can be installed for the same cost as “standard” central plant systems.  
 
An example of effective application of all-variable-speed operation to an existing chiller plant is 
the County of San Diego’s North County Regional Center, with 610,000 square feet of air-
conditioned space (courthouse, offices, and jail). The retrofit was completed and commissioned 
in December 2003 at a cost of $423,700. Two years later, the entire plant was averaging less than 
0.5 kW per ton, saving the county more than $175,000 a year. The simple payback for this 
upgrade was less than two-and-a-half years. The North County Regional Center also received a 
$205,447 incentive payment from SDG&E, reducing the payback period to 1.3 years.96 
 

8.2.2  Achieving an Absolute 20 Percent Reduction in Electricity Usage by 
 2020 
 
Table 8-1 lists a number of the major energy efficiency opportunities that could significantly 
reduce peak demand and energy consumption in the region. These include upgrades to cooling 
systems, lighting (phase-out of incandescent bulbs), weatherization, and refrigeration. 
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A 2020 target date to achieve a 20 percent reduction in energy consumption and peak demand 
would allow time to re-design the current energy efficiency program so that all economically 
justifiable energy efficiency retrofits are in fact carried-out. This target date would also allow 
convenient phase-in of long-life high efficiency devices as the original devices reach the end of 
their useful lives. This is typically in the range of 10 to 15 years for central air conditioning units 
and 7 to10 years for refrigerators. 
 
Some important actions that would significantly reduce energy consumption in the San Diego 
area require no action in San Diego other than voicing support. For example, legislation currently 
in the California Assembly (AB 722, Levine) would ban incandescent bulbs in the residential 
size range, 25 watts to 150 watts, by 2012. Incandescent bulbs would be replaced principally by 
compact fluorescent lighting (CFL). CFLs reduce electricity demand 75 percent compared to an 
incandescent bulb of comparable intensity. Currently only 10 to 20 percent of the light bulbs in 
California residences are CFLs.107 
 
All energy efficiency upgrades with a reasonable energy savings payback period reduce energy 
costs in SDG&E’s service territory. However, it is unlikely that large numbers of individual 
consumers will be willing to spend significant additional sums of up-front money to maximize 
the energy efficiency of their residences and businesses. Yet it is in the interest of the community 
and the region that these residences and businesses are as energy efficient as feasible from a cost 
perspective.   
 
The utility must fund the difference between the lowest cost, higher energy consuming device 
and a cost-effective state-of-the-art upgrade if the objective is to realize much of the potential 
efficiency gains in the region. This is also true of weatherization. The current SDG&E energy 
efficiency incentives are provided in Attachment I. These rebate and incentive payments are 
modest. No incentive payments are currently offered for central air conditioning system 
upgrades. The program is far too modest to achieve the energy efficiency targets contemplated 
for San Diego Smart Energy 2020. 
 
Carrier Corporation is a leading provider of central air conditioning systems. The energy demand 
of a 3-ton Carrier Corporation SEER 10 central air conditioning unit is approximately 4.0 kWh 
under hot summertime conditions.108 The company advertises a 56 percent reduction in 
electricity demand for its Infinity® 21 (SEER 21) model compared to a SEER 10 unit.109 In an 
area of the county where air conditioning may be necessary much of the summer, in the range of 
800 to 1,000 hours per year, more than 2,000 kWh of energy demand would be eliminated over 
the course of the summer peak period by selecting the Infinity® 21for the upgrade.110  
 
As noted, the 2006 federal standard for new central air conditioning units is SEER 13. Is it cost-
effective to purchase a SEER 21 unit over a SEER 13 unit solely on the basis of energy savings? 
Yes. The difference in the installed  cost prior to rebates of a reference case Carrier Corporation  
3-ton SEER 13 residential central air and heating unit, which costs approximately $9,000, and a 
state-of-the-art Infinity® 21 unit (SEER 21) is around $2,000.111 Carrier offers a rebate on high 
efficiency units that reduces the cost difference between the SEER 13 and SEER 21 alternatives. 
The SEER 21 unit would save approximately 1,200 kWh relative to the SEER 13 unit over 1,000 
hours.112,113 Summer peak savings would be $300 per year, assuming a peak demand rate of 
$0.25/kWh and smart meters to measure real-time consumption. By way of comparison 
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regarding peak rates, SDG&E is already proposing a critical peak pricing rate of $1.20/kWh for 
non-residential customers in an effort to reduce peak demand.114 The simple payback for the 
$2,000 additional cost of the Infinity® 21 would be 6 to 7 years.  
 
Implementing a cost-effective state-of-the-art requirement for residential central cooling system 
upgrades would be quite simple in concept. For example, SDG&E would advise local heating 
and cooling system contractors that the utility will pay the difference between the base price for a 
central air conditioning system that meets the 2006 federal SEER 13 standard and a state-of-the-
art unit (SEER 21 in 2007). SDG&E, or a third party provider such as the Center for Sustainable 
Energy, would identify each municipality and area in the county where the upgrade is automatic, 
such as Ramona, Lakeside, Santee, Poway, and El Cajon. The incentive payment in cooler areas 
of the county where air conditioning systems are run on only the very hottest days, such as La 
Jolla or Pacific Beach, would be pro-rated to cover the additional cost of the highest SEER rating 
that is cost-effective based on air conditioning usage patterns in that area. 
 
That conversion to smart meters offers another relatively painless method for dramatically 
reducing peak load on hot days.115 There are an estimated 500,000 to 600,000 central air 
conditioning units in residences in the San Diego region.116,117 Most or all of these units are in 
operation on the hottest days of summer. Smart meters with home thermostat control are capable 
of increasing the set-point room temperature automatically to reduce air conditioning load.  
 
Cycling the set-point of one-half of the central air conditioner population from 72 oF to 78 oF for 
10 or 15 minutes, and repeating this cycling with the other half of the population for 10 to 15 
minutes, would reduce instantaneous MW load during critical peak demand periods by hundreds 
of MW with almost no impact on the comfort of end users. Residences with sensitive 
populations, such as the elderly or chronically sick, would be kept out of this type of program. 
Other customers could opt-out if a compelling reason was provided after the customer had been 
included in the program for a time and had experienced the impact (or lack of impact) of air 
conditioning cycling on the comfort level within the residence. 
 
Effective building weatherization is a necessary component of any program intended to minimize 
the cooling demand. SDG&E has a low-income weatherization program that reached 
approximately 10,000 homes in 2005.118 SDG&E reports that the weatherization program 
elements are cost-effective but does not report the actual reduction in peak electricity demand 
realized as a result of the program.  
 
However, the City of Houston has published case study data on a 2006 weatherization program 
conducted in an older neighborhood that resulted in a 14 percent reduction in peak energy 
demand.119 Six hundred homes, with an average age of 40 to 60 years in the range of 1,000 to 
1,300 square feet, were weatherized. The program was basic. Homes were weatherized with 
caulking, weatherstripping, and attic insulation of nine inches. The program cost an average of 
$1,000 per home. Average savings were $160 in the 2006 summer season. 
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9. Demand Response: Current Utility Program, Pricing and 
 Smart Meters120 
9.1 Why California is falling short on reducing peak demand  
 
California will fall short of achieving its goal of reducing system peak demand for the three 
investor owned utilities by 5 percent in the summer of 2007. This goal specifically applies to 
price response programs that can be called on a day in advance and are designed to address 
forecasted peaks or supply constraints. Price response programs are likely to reduce peak 
demand by 2.2 percent, or less than half of the target percentage. 
 
To identify why the state's demand response goals will not be achieved this year, the Brattle 
Group, which provides consulting services and expert testimony in economics, finance and 
regulation interviewed two dozen stakeholders within and outside of California. Several reasons 
for not meeting the demand response goals emerged. 
 
First, the goals focused solely on price response programs, which require advanced interval 
meters. When the goals were set, only customers with greater than 200 kW demand, representing 
about one-fourth of the system peak load, had these meters. Achieving the 5 percent goal from 
large customers alone requires that they reduce their peak demand by about 20 percent. 
 
Second, even by 2011, when advanced metering infrastructure will be installed for customers 
under 200 kW, a large portion of the electricity consumption in the commercial customer class 
with demand under 200 kW will continue to be protected from rate changes by AB 1X. This 
protection may last through the year 2021. 
 
Large customers already face time-of-use (TOU) rates that charge higher prices for demand 
during peak periods. Many of the largest customers have been on TOU for years. Over 23,000 
advanced interval meters were installed for customers with greater than 200 kW of demand as a 
result of AB 29X. The legislation required that all meter recipients shift to TOU rates. Much of 
the potential for peak load reduction from the largest commercial customers has already been 
realized as they have adapted their operations to higher peak prices.  
 
The utilities have proposed voluntary critical peak pricing rates and peak time rebates to 
accommodate the AB 1X provisions. However, the true potential for demand response from 
commercial customers is unlikely to be achieved due to a combination of complications. For 
example, there is currently a built-in disincentive to customers with average demand under 200 
kW and with a high peak demand to leave a program, AB 1X, that protects these customers from 
rate spikes. 
 
The current approach appears to be too centered on the utility and may need to be replaced with 
an approach focused on customer needs and infrastructure constraints. California lags behind 
states with restructured power markets where all large customers above 1 MW face default 
hourly real-time pricing tariffs. Most regions with active demand response programs have both 
“day ahead” and “day of” programs using a combination of pricing and rebate payments to 
encourage customers to lower peak loads and/or shift load to off-peak periods. 
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9.2 Steps necessary to get more from demand response 
 
Rate and program designs must be developed that better reflect the value of demand response to 
the electricity system and the value of consumption to customers. California has pursued its 
energy efficiency goals through a combination of programs and standards. At least half of the 
efficiency gains that have been realized since 1975 have been due to standards. Now may be the 
time to examine the potential for using standards to achieve the state's demand response goals. 
 
Cost-benefit methodologies for evaluating demand-side programs need to be improved. 
Protocols must be developed for measuring demand response impacts. Innovative rate designs 
are needed that incorporate the risks of outages and high peak generation costs. 
 
Dynamic rate designs and effective protocols for measuring demand response impacts are steps 
toward solving these problems. There is a need to better educate customers about the costs 
embodied in current rates, the benefits that could come from broad adoption of dynamic rates, 
the true impacts on their electricity costs that would result from such a change, and the options 
they have for responding.  
 
Many customers assume such rates would amount to rate increases when in fact utility revenue 
would not change. Customers whose consumption patterns reflect below average peak 
consumption would see bill reductions. Those with above average peak consumption would see 
increases that reflect the degree to which their peak consumption is currently receiving a hidden 
subsidy from other customers. 
 

9.3 Smart meters are a part of the solution 
 
The demand for electricity is highly concentrated in the top 1 percent of hours of the year. In 
most parts of the United States, these 80 to 100 hours account for roughly 8 to 12 percent of the 
maximum or peak demand. In California, they account for approximately 11 percent.  
 
If a way can be found to reduce some of this peak demand, it would eliminate the need to install 
generation capacity that would be used less than 100 hours a year. This generating capacity is 
primarily gas-fired peaking combustion turbines. This is expensive power generation given these 
turbines are idle for almost all of the year. 
 
How much will be saved by demand response will depend on two things: 1) how much peak load 
can be reduced by customers and 2) how much generation (and related power delivery) 
investment and fuel can be offset by this load reduction. The first item depends on two things: 
how rapidly utilities and regulators move to install new pricing designs that provide the correct 
price signals to customers, and how well customers respond to the price signals. 
 
A prerequisite to the provision of dynamic pricing is the installation of Advanced Metering 
Infrastructure (AMI). Depending on features and geography, AMI investment costs can range 
from $100 to $200 per meter. Much of that cost can be recovered through operational benefits  
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such as avoided meter reading costs, faster outage detection, improved customer service, better 
management of customer connects and disconnects, and improved distribution management. 
 
Many utilities have already installed AMI because they were able to recover their entire 
investment through operational benefits. According to a recent Federal Energy Regulatory 
Commission report, AMI currently reaches 6 percent of electric meters in the United States. 
Certain states, such as Pennsylvania and Wisconsin, have AMI penetration rates in excess of 40 
percent. AMI penetration rates are in the double digits in eight states.121 
 
California’s three investor-owned utilities tested a variety of dynamic pricing designs in a $20 
million pilot project that involved approximately 2,500 residential and small commercial and 
industrial customers over a three-year period. The experimental process involved a working 
group that was facilitated by the CPUC and CEC and many interested parties, some opposed to 
dynamic pricing and some supporting it. 
 
The California experiment provided time-varying prices and smart meters to all participants. In 
addition, some of the participants also received enabling technologies such as smart thermostats 
and always-on gateway systems. Smart thermostats automatically raise the temperature setting 
on the thermostat by 2 or 4 degrees when the price becomes critical. Always-on gateway systems 
adjust the usage of multiple appliances in a similar fashion and represent the state-of-the art. 
 
The experiment showed that the average Californian customer reduced demand during the top 60 
summer hours by 13 percent in response to dynamic pricing signals that were 5 times higher than 
their standard tariff. Customers who had a smart thermostat reduced their load about twice as 
much, by 27 percent. And those who had the gateway system reduced their load by 43 percent. 
The AMI meters that SDG&E will install will be capable of supporting smart thermostat controls 
and gateway systems. 
 
The gateway “smart meter” system represents the maximum technical potential for demand 
reduction in the residential customer class. The smart meter system has the potential for lowering 
peak demand by 43 percent. In the commercial and industrial classes, automatic demand 
response programs that control multiple end-use loads while working with the energy 
management system that is installed in most facilities are projected to reduce demand by 13 
percent. The weighted average technical demand response potential for all classes is estimated at 
approximately 23 percent. 
 
The peak demand in SDG&E service territory in 2007 was 4,636 MW. A 23 percent reduction in 
2007 peak demand through use of smart meters represents a demand reduction of approximately 
1,070 MW.  SDG&E estimates that the use of smart meters in SDG&E territory will result in a 5 
percent reduction of peak demand 2016, a forecast demand reduction of 249 MW.122 
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10. San Diego Solar Initiative: Cost-Effective Regional 
 Photovoltaics   
 

10.1 Design of California Solar Initiative 
 
The SB1 “million solar roofs” legislation has established the objective of adding 3,000 MW of 
commercial and residential PV installations in California by 2017. SDG&E serves approximately 
10 percent of the IOU customer base in California, and for that reason it is assumed that 300 
MW of this PV capacity will be added in SDG&E service territory.123  $3.35 billion in incentives 
will be paid-out over the course of the 10-year program. The objective of these incentive 
payments, in combination with federal and state tax incentives, is to make PV cost-competitive 
with purchased utility power.  
 
The 12 kW system example shown in Table 10-1 demonstrates the financial impact of the 
incentive payment and tax credits on the net cost of the PV system. The 12 kW system used in 
the example is presumed to be a system installed on a residence under a commercial third party 
power purchase agreement structure.  
 

Table 10-1. Net Cost of 12 kW PV System under SB1 California Solar Initiative124 
Cost or (Credit), $ Cost Element 

100,000 gross cost of 12 kW PV system @ approximately $8 per installed watt 
(15,000) net CSI incentive payment, gross incentive of $25,000 less income tax paid of 

$10,000 
(30,000) 30 percent federal tax credit on gross cost 
(28,000) depreciation on gross cost less tax credit ($70,000 × tax rate) 
27,000 net cost of PV system 

 
The annual loan payment would be $2,500 per year, assuming the net capital cost of $27,000 is 
amortized at 7 percent interest over 20 years. This system would be expected to generate 
approximately 1,550 kWh per year kW installed, or 1,550 kW × 12 kW = 18,600 kWh per year. 
Dividing the annual cost of $2,500 by the annual power production of 18,600 kWh gives a unit 
electricity generation cost of $0.135/kWh. This compares to a typical current SDG&E electric 
energy charge of $0.15 to $0.25/kWh for residential customers.125 
 
Commercial PV systems rely on the incentives, tax credits, and depreciation shown in Table 10-1 
to produce electricity that is competitive with utility electricity rates. The major program under 
SB1 is the California Solar Initiative (CSI). CSI has a $2.165 billion incentives budget and a goal 
of 1,940 MW of new PV capacity by 2017. The CSI program provides performance-based 
incentive payments for each kWh produced from commercial PV systems instead of a flat initial 
payment for smaller systems that is based on the size of the PV system.  
 
The fundamental concept behind the CSI program is that a large increase in demand for PV 
systems will steadily reduce the cost of PV to the point where PV technology will be cost-
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competitive with purchased utility electricity rates by 2017 without incentive payments (though 
assuming federal and state tax credits remain). Expectations of large growth in PV capacity are 
predicated on the cost of PV steadily dropping over the next decade to half the current cost due 
in part to the large demand increase created by the CSI incentives. 
 
Favorable utility tariffs will play an important role in driving the expanded use of PV in 
commercial systems as well. Most of the initial CSI incentives for commercial PV systems went 
to applicants in PG&E service territory, in part because of favorable rate structure for PV 
systems. This rate structure, known as the A-6 tariff, pays nearly triple the proposed SDG&E rate 
for commercial solar power.126  The PG&E and SDG&E rate structures for commercial solar 
installations are compared in Table 10-2. A SDG&E commercial solar tariff structure that is 
comparable to the PG&E tariff would allow commercial PV in SDG&E service territory is to 
compete on a level playing field for statewide incentive payments under CSI. 
 

Table 10-2. Comparison of PG&E and SDG&E Commercial PV Rate Structures 
 PG&E 

A-6 tariff 
SDG&E 

AL-TOU tariff (proposed)127 
Energy Charges ($/kWh) 
Summer   
Peak 0.319 0.109 
Part-peak 0.157 0.092 
Off-peak 0.093 0.073 
Winter   
Peak  0.108 
Part-peak 0.138 0.100 
Off-peak 0.102 0.079 
Demand Charges ($/kW) 
Facility  charges none 10.70 
Summer peak none 4.72 
Winter none 3.59 
 

10.2 Proposed San Diego Solar Initiative 
 

10.2.1 Achieving 50 Percent Greenhouse Gas Reduction with Photovoltaics 
 
A primary goal of San Diego Smart Energy 2020 is to reduce greenhouse gas emissions from 
power generation serving San Diego County customers as rapidly as cost-effectively feasible. 
Accelerated use energy efficiency measures and renewable energy will be necessary to achieve this 
goal. The Regional Energy Strategy 2030 establishes a goal of 50 percent of the renewable energy 
used in the region coming from local renewable energy resources. The large majority of the 
renewable resources that SDG&E is proposing to utilize to meet the SB 107 “20 percent by 2010” 
renewable energy mandate, primarily biomass, wind, geothermal, and solar power, will be 
imported from other regions.  
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The most abundant renewable resource in San Diego County is the sun. San Diego County 
currently has approximately 38 MW of installed commercial and residential PV capacity. San 
Diego County also has thousands of MW of PV potential on existing commercial buildings, 
parking lots and parking structures, and residences. Rooftop PV has the advantage of being 
relatively non-controversial from a siting standpoint. The City of San Diego and San Diego 
Schools pay less per kWh for PV power purchased from third party providers than the energy 
charge they would otherwise pay SDG&E for the same power generated by conventional power 
plants. This is possible under the current matrix of PV incentives, tax credits, and depreciation that 
apply to these PV systems.  
 
For these reasons, the renewable energy component of San Diego Smart Energy 2020 is focused 
on local rooftop PV, primarily commercial installations, to expand the renewable energy 
component of the power used by San Diego County businesses and residences from 20 percent in 
2010 to 50 percent in 2020. PV is arguably the best renewable energy “fit” for San Diego County, 
due primarily to the fact that PV is generated at the point of use and is generally operating at or 
near capacity when electric power is most needed and most valuable. This is especially true if the 
PV systems are equipped with adequate battery storage to operate as reliable peaking power units 
during summertime afternoon peak demand periods. 
 
The renewable energy component of San Diego Smart Energy 2020 would require the addition 
of just over 2,000 MW of PV by 2020 to achieve a 50 percent GHG reduction from electric 
power generation. A leading developer of commercial solar PV was contacted by Powers 
Engineering to provide an estimate of the incentives budget necessary to cost-effectively meet 
this PV target by 2020. “Cost-effective” in this case means a payback in approximately 10 years 
for a commercial PV system in a market where the benchmark utility electric rate is 
$0.12/kWh.The estimated life-of-project PV incentives budget to achieve this goal is estimated at 
$1.5 billion (in 2007 dollars).128 All of this $1.5 billion incentive budget would be utilized to 
build renewable PV distributed generation in the San Diego region. The San Diego Solar 
Initiative is an appropriate name for this PV program. 
 
The San Diego Solar Initiative would be far less expensive than the proposed SPL transmission 
project over time. The capital cost estimated by SDG&E for its portion of the transmission 
project  is $1.265 billion. The estimated total cost over the 40-year project lifetime, including 
SDG&E profit, is approximately $7 billion in 2010 dollars.129 A recent proposal by SDG&E to 
underground the transmission line between Lake Hodges and Santa Ysabel could add up to 
another $300 million to the capital cost, increasing the estimate to $1.565 billion.130 This would 
in turn increase the levelized cost of the project over 40 years from $7 billion to $8.3 billion.  
 
The cost to build transmission lines is also rising rapidly in general. A recent report prepared by 
the Brattle Group for the Edison Foundation states that price increases in the past several years 
have affected all utility sector investments from coal and wind power projects to transmission 
and distribution projects. Between January 2004 and January 2007, the costs of steam-generation 
plants, transmission projects, and distribution equipment rose by 25 to 35 percent (compared 
with an 8 percent rise in the overall price level). The coauthor of the report noted that if these 
cost increases persist, they will confront utilities and regulators with even tougher choices on 
capital investment plans in the future, and motivate stepped-up conservation and 
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demand-side programs.131 
 
The levelized annual cost of the proposed SPL transmission project, in 2006 dollars, is $174 
million per year for 40 years. This expenditure would provide 1,000 MW of additional import 
capacity to the San Diego region. However, there is no assurance that there will be power to 
import over the line during periods of peak regional demand. For example, the California 
Independent System Operator (CAISO) declared a statewide Stage 1 electrical emergency on 
August 29, 2007 from 3:20 pm to 8:00 pm. A Stage 1 emergency designation is a call for 
voluntary conservation. The Stage 1 press release issued by CAISO stated a primary reason for 
the Stage 1 emergency was, “temperatures throughout the Southwest continue to climb, 
decreasing the availability of imported power.”132 The existence of transmission capacity does 
not assure that the transmission capacity can be utilized during periods of peak demand if 
electricity demand is peaking throughout the region at the same time. 
 
The $1.5 billion incentives budget under the San Diego Solar Initiative would total $1.5 billion 
over 20 years in current dollars. The average annual cost of the San Diego Solar Initiative, in 
2007 dollars, would be $76 million per year over the 20-year life of the incentive payment 
program, less than one-half the cost of the SPL over the same time period. The distribution of the 
$1.5 billion in PV incentives is shown in the PV incentive program financing plan summary 
tables included in Attachment J. 
 
The $1.5 billion budget would incentivize the installation of 2,040 MW of commercial PV 
(primarily) in the San Diego region by 2020. This PV capacity will be equipped with sufficient 
battery storage so that it can reliably serve the afternoon peak load at rated output. This capacity 
is in addition to the 300 MW of PV that will be installed in SDG&E service territory by 2017 as 
a result of SB1.  
 
The assumptions behind this addition of 2,040 MW by 2020 are that current federal tax credits 
and accelerated depreciation remain in place, and customers pay a third party provider 
$0.12/kWh for the PV energy. Additional assumptions are that the majority of the installed 
capacity, approximately 75 percent, will be commercial installations over 100 kW, and that a 
high level of standardization will be utilized by a limited number of large contractors to 
minimize costs through bulk purchasing of PV system hardware. 
 
Achieving the goal of 2,040 MW installed by 2020 under the San Diego Solar Initiative is also 
based on the installed cost of PV systems dropping by approximately 40 percent between 2008 
and 2017. The San Diego Solar Initiative would be a major PV incentive program in addition to 
SB1, accelerating the decline in PV cost relative to conventional power generation. The current 
installed cost of residential rooftop PV systems is approximately $8 per watt prior to incentive 
payments and tax credits (see Table 10-1). The cost is 10 to 15 percent lower for large wholesale 
buyers of PV panels and associated hardware.133  
 
This projected decline in the cost of PV systems is conservation relative to U.S. Department of 
Energy (DOE) projections and current industry trends. Figure 10-1 is a DOE projection of the 
decline in PV costs through 2020. DOE estimates PV will reach cost parity with high cost 
conventional baseload power generation by 2020 under a “business as usual” scenario. The 
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CPUC now limits utility baseload long-term power contracts to sources with a GHG footprint of 
a natural gas-fired combined cycle power plant. This is high-cost baseload power generation in a 
time when natural gas averages $7 per million Btu or more. According to DOE, cost parity will 
be reached by 2015 if PV is incentivized to ensure a large and growing market over the next 
decade. See the lower curve in Figure 10-1.  
 

Figure 10-1. DOE Projection of Decline in PV Cost Through 2020134 
 

 
 
 
There are currently limits on the availability of PV panels. However, a very rapid expansion of 
PV manufacturing capacity is underway. Worldwide PV manufacturing capacity expanded 41 
percent in 2006. Production is currently constrained by a shortage of manufacturing capacity. 
However, more than a dozen companies in Europe, China, Japan, and the U.S. will bring 
unprecedented levels of production capacity online in the next two years, reversing 
manufacturing constraints. The cost of PV is expected to decline 40 percent by 2010 as a result 
of this tremendous expansion in PV production capacity.135 
 
The 2,040 MW of PV to be added under the San Diego Solar Initiative would be equipped with 
sufficient battery storage, equivalent to 2 to 3 hours of rated capacity, to enable this PV capacity 
to be dispatchable during the late afternoon peak. 2,040 MW of PV capacity would meet more 
than half of San Diego County’s project peak demand (under San Diego Smart Energy 2020) of 
3,500 MW in 2020.    
 
PV systems provide peak power output in the middle of the day, yet peak demand is generally 
later in the afternoon, typically 3 pm to 6 pm. The CEC is funding a demonstration in Southern 
California Edison territory of sophisticated energy management/battery systems integrated with 
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residential PV to serve as peaking units to meet the late afternoon summertime peak.136  The 
energy management/battery systems are fully controllable by the utility as peaking units. The 
addition of energy management and battery storage allows the PV system to supply the utility 
grid with its peak output through the late afternoon summertime demand peak. The energy 
management/battery system adds approximately 10 percent to the cost of the PV system.137 
 
The San Diego region is projected to have approximately 4,600 MW of PV technical potential on 
commercial, buildings, parking structures, and parking lots in 2010, as well as 2,800 MW of 
technical potential on residential structures.138 The 2,040 MW PV target will be developed from 
this 7,400 MW of PV technical resource base. 
 
The annual energy production of this PV capacity developed under the San Diego Solar Initiative 
will be approximately 25 percent of the region’s annual energy demand in 2020. SDG&E is 
obligated by SB 107 to obtain 20 percent of its power sales from renewable energy sources by 
2010. An assumption in San Diego Smart Energy 2020 is that the energy generated by these 
renewable energy contracts, 3,500 GWh-year, continues to be produced at the 3,500 GWh per 
year level for the foreseeable future. 3,500 GWh will be approximately 22 percent of total energy 
demand in 2020. The 300 MW of regional PV added under SB1 will supply 3 percent of total 
energy demand. Combined, these renewable energy sources will provide 50 percent of the 
region’s annual energy demand in 2020. 
 
The San Diego Solar Initiative would follow a development curve, in terms of rate of growth in 
installed PV power, similar to the rate-of-growth demonstrated in the German PV program. The 
German PV program reached a growth rate of 837 MW per year in 2005. See Figure 10-2. The 
San Diego Solar Initiative would start gradually and finish fast. Approximately 40 MW would be 
installed in 2008-2010, the first three years of the Initiative. 2,040 MW would be in operation by 
2020.  
 

Figure 10-2. Total Installed Solar PV Capacity in Germany, 1990 - 2005139 
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10.2.2 Greenhouse Gas Reduction Achievable with $700 Million 
 Photovoltaics Incentive Budget 

 
California utilities have historically been responsible for recovering 100 percent of the cost of 
their transmission investments from their own ratepayers. However in 2000 the Federal Energy 
Regulatory Commission instituted a new cost allocation procedure for transmission projects.140 
Transmission costs for such projects are now borne proportionately by the state’s three regulated 
utilities, SCE, PG&E, and SDG&E, regardless of the utility territory where the project is actually 
located. The SDG&E customer base represents approximately 10 percent of the customer base of 
the three utilities combined. As a result, even though the cost of SPL will be $7 billion to $8.3 
billion (2010 dollars) over the financial life of the project, SDG&E customers will pay only 10 
percent of this cost, $700 to $830 million, over the 40-year financial life of SPL. SDG&E 
customers also pay 10 percent of SCE and PG&E transmission projects.  
 
Under the current rules of transmission line cost allocation, SDG&E customers will pay $700 to 
$830 million of the total cost. It is therefore of value to determine how much PV could be 
installed in the San Diego County area with an incentive budget of $700 to $830 million, given 
that is the amount that these SDG&E ratepayers will be charged for the SPL.  
 
A $700 million budget would incentivize the installation of 1,030 MW of PV without battery 
storage in the San Diego region by 2020. Assuming 10 percent of the $700 million incentive 
budget is used for energy management/battery systems and the remaining 90 percent for PV 
capacity, approximately 920 MW of PV capacity would be installed that is capable of operating 
at rated output throughout the afternoon 3 pm to 6 pm peak summertime demand period. An 
$830 million budget would incentivize the installation of 1,220 MW of PV without battery 
storage, and 1,100 MW with battery storage to maintain rated output through the afternoon peak. 
The distribution of the $700 million in PV incentives is shown in the PV incentive program 
financing plan summary tables included in Attachment K. 
 
How does this projection compare to the projection for the CSI program? The objective of the 
CSI $2.165 billion incentive budget is to increase installed PV capacity in California to 1,940 
MW by 2017. A $700 million incentive budget is one-third the CSI incentive budget of $2.165 
billion. The approximate installed PV capacity that could be expected from a $700 million 
incentive budget under CSI would be in the range of 650 MW (without battery storage), one-
third the CSI target of 1,940 MW.  

10.2.3. Displacement of PV with Concentrating Solar and Wind 
 
The overall cost of the renewable energy portfolio to achieve 50 percent greenhouse reduction by 
2020 will decline to the degree that renewable energy parks develop in the more rural areas of 
San Diego County, using concentrating PV or a concentrating solar technology of similar 
efficiency, and these parks displace a portion of the 2,040 MW of fixed PV capacity that would 
result from the San Diego Solar Initiative. These renewable energy parks are discussed in more 
detail in Section 13. To the degree that wind power substitutes for this fixed PV capacity, 
assuming no new transmission must be built to accommodate that wind power, the cost to 
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achieve the 50 percent greenhouse gas reduction by 2020 will drop further. Regional wind power 
is discussed in more detail in Section 14. 
 

10.3 Coordinating PV Installations with Roof Replacements 
 
Commercial and residential PV installations can be coordinated with roof replacements to 
maximize efficiencies. The typical service life of roofing material is 20 to 25 years. The typical 
guarantee period for solar panels is 25 years. Timing the PV installation with a new roof means 
the entire roof and PV system will have a coordinated minimum service life in the range of 25 
years.  
 
San Diego City Schools contracted the integrated re-roofing and installation of a total of 5,110 
kW of PV power on fourteen schools to Solar Integrated, Inc. (Los Angeles). The contractual 
arrangement is a long-term power purchase agreement, where Solar Integrated owns the roofs 
and the PV panels. Solar Integrated manufactures the high efficiency “cool roof” 
(http://www.solarintegrated.com/non_pv.htm) and adds PV as a component of the roof 
installation.  
 
City Schools is charged a fixed $/kWh rate for all PV power generated. This rate is significantly 
below the rate City Schools would otherwise pay SDG&E for utility power.141 This is one 
example of a relatively painless financing and ownership model that could be employed at 
hundreds of commercial sites in the San Diego region if an adequate incentive budget is 
available. Figure 10-3 shows the San Diego Education Center equipped with a cool roof and 100 
kW of rooftop PV. 
 

Figure 10-3. San Diego Education Center with High Efficiency Roof and PV 

 
 

11.  Renewable Energy Tariffs: The Key is Rates that Reflect 
 Actual Value 
 
A fundamental assumption of SB1 and the proposed San Diego Solar Initiative programs is that 
PV costs will decline steadily over the next decade, to the point that PV will compete without 
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incentives against natural gas-fired generation. However, there are other proven financing 
mechanisms, available to achieve rapid renewable energy development. One of these 
mechanisms is a “standard offer” for this renewable power offered by the utilities that is 
sufficiently generous that the renewable energy power producer receives a fair return on the 
renewable power investment.  
 
The use of standard offer prices for renewable energy projects is a proven model for assuring the 
financing of innovative renewable energy projects. Thousands of MW of renewable wind, solar, 
and geothermal projects were built in California in the 1980s as a direct result of the standard 
offer contract structure. This is the format that used in the San Diego region with “qualifying 
facilities,” larger cogeneration plants that produce steam from industrial or commercial use and 
power primarily (though not exclusively) for export to SDG&E. 
 
Last year 10,000 MW of wind power were installed in Europe, primarily in countries with feed-
in tariffs. “Feed-in tariff” means the renewable energy producer is paid a fixed rate for the 
renewable power sold to the grid. 
 
Renewable energy development in the U.S. is contingent on the federal production tax credit at 
present. This program has been essential in the U.S. for promoting wind power. However, it has 
also suffered from three principal drawbacks. First, it has been an “on again, off again” tax 
credit, subjecting the industry to boom and bust cycles. Second, the credit originally only applied 
to wind, though it was extended to other types of renewable energy in the 2005 Energy Policy 
Act. The two-year cycle of expiration of this tax credit creates a challenging timeframe for 
renewable projects other than wind. Third, it only supports projects for the first 10 years, making 
it less helpful than the German solar tariff which pays projects for 20 years. Twenty years is 
much closer to a realistic financial lifecycle for solar projects. Fourth, it only applies to 
commercial (private) developers who can take tax credits. Government agencies, municipal 
utilities like Los Angeles Department of Water and Power and Imperial Irrigation District and 
other non-profit entities, are ineligible. 
 
In Europe, feed-in tariffs are set either at a fixed price, or a fixed premium above spot market 
prices. Price levels and premiums vary by technology, reflecting variation in technology costs. 
Incentives vary by country. Incentives for some technologies are scheduled to decline over time. 
California is currently implementing two programs with incentives similar to feed-in tariffs. As 
part of the California Solar Initiative, the CPUC has developed performance-based incentives 
with set payments per kWh for qualifying solar photovoltaic systems. The CPUC is also 
implementing a process to determine a tariff rate that will be offered to public water or 
wastewater agencies for renewable generation and whether this or a similar tariff should be used 
to spur additional renewable resource development. 
 
The renewable energy payments need to be fully justifiable based upon a real mix of value 
factors, so it is not in fact or perception a subsidy or special handout. This is the foundation for 
the German feed-in tariff for solar energy. The German government calculated how much solar 
peak energy was worth, adding up the electric value, the social value, the environmental value, 
and the future risk hedge value. The feed-in tariff is not a charity payment, but a payment for real 
value delivered. European countries that do not set tariffs high enough have not been nearly as 
successful as those with fixed, long-term rates that are reasonably generous.  
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12.  Approaching Carbon Neutral Now: Local Examples of 
 Cutting-Edge Facilities  
 
San Diego City Schools, 5,110 kW of PV: Photo at right is 
the roof of the Juarez Elementary school. The PV output 
from this installation is 67 kW. City Schools has a long-
term power purchase agreement with Solar Integrated (Los 
Angeles). A total of 14 schools have been re-roofed using 
high efficiency “cool roofs” that serve as a platform for the 
PV arrays. Solar Integrated owns and maintains the roofs 
and the PV systems. City Schools pays a flat $/kWh rate for 
the power generated by the PV systems. This rate is 
significantly below the rate City Schools would otherwise 
pay SDG&E for electricity. 

 

City of San Diego, Alvarado Water Treatment Plant: This 
945 kW PV system was built via a long-term power 
purchase agreement with SunEdison. The city pays 
SunEdison $0.12/kWh, offsetting a current utility rate of 
approximately $0.17/kWh. 

 
Qualcomm Building W Campus, Sorrento Valley: The 250 
kW PV array is installed on the roof of the building and the 
shade structure of the parking garage. The PV output is 
sufficient to support all lighting requirements for the 
building, parking structure and onsite cogeneration plant. 
Efficiency improvements, including high efficiency lighting 
fixtures, gas absorption chillers, boilers, and water heaters,  
have combined to reduce electricity consumption by 30 
percent. 

 
Solara housing complex, Poway: This housing complex is 
the first of its kind in the state: a green-built, government-
financed, affordable-housing complex that is nearly climate 
neutral, constructed with minimum pollution and maximum 
energy efficiency. The California Energy Commission 
subsidized the $18.5 million Solara complex to help create a 
working example for developers in the public and private 
sectors on how to buildgreen and at low cost.  

Kyocera parking lot, Kearny Mesa: The 235 kW “solar 
grove” arrangement provides PV electricity to the adjacent 
manufacturing plant as well as shade and cover for autos in 
the parking lot. EnvisionSolar, a San Diego company, is 
now marketing solar PV systems for parking areas. 
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13. Concentrating Solar and Renewable Energy Parks 
 
San Diego County is rich in solar resources. Use of concentrating solar technologies, as opposed 
to fixed rooftop PV, can maximize the amount of solar energy extracted from this solar resource. 
There are four types of concentrating solar technologies in operation or under development at 
this time: 1) solar trough, 2) concentrating PV, 3) dish Stirling, and 4) concentrating towers. 
Although not a concentrating solar technology, tracking PV has been deployed on a large scale 
and is fully commercial. “Tracking” means the panel or dish is slowing pivots to follow the path 
of the sun over the course of the day. A tracking PV system generates significantly more power 
than a fixed PV system as a result.  
 
Solar trough is the only technology that can be considered fully commercial at this time, with 
354 MW of capacity in operation in California. The minimum size considered commercially 
viable for this technology is approximately 50 MW. A 50 MW solar trough power plant would 
require approximately 300 acres of flat land. As a result, solar trough technology is not a good 
match for the terrain or land availability realities of San Diego County.  
 
Dish Stirling and concentrating tower technologies are still at a pre-commercial stage.142 The San 
Diego Regional Renewable Energy Study Group addressed dish Stirling in its August 2005 
report Potential for Renewable Energy in the San Diego Region.143

  Dish/Stirling is identified as 
pre-commercial in this study, based on analyses conducted by the National Renewable Energy 
Laboratory and Black & Veatch consulting engineering firm. In contrast, concentrating PV has 
performed well at the 1 MW pilot stage and appears ready for commercial scale-up to a 5 to 10 
MW size.144 PG&E has announced a contract for a 2 MW concentrating PV peaking power plant 
on 8 acres in Tracy, California.145 Tracking PV systems are also commercial and have been built 
as large as 11 MW. Photos of an 11 MW tracking PV array in Portugal, and of a concentrating 
PV unit operating in Arizona, are provided in Figure 13-1. PG&E has also announced an 
agreement for 5 MW of PV on 40 acres near PG&E’s Mendota substation in Fresno County.146 
 

Figure 13-1. Tracking PV Array and Concentrating PV Unit 
 

11 MW tracking PV installation, Portugal 
 

35 kW concentrating PV unit, Arizona 

  
 
 
San Diego County has few areas that are amenable to the land requirements necessary for a 
commercial-scale solar trough power plant. To address this reality, the concept of “renewable 
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energy parks” has been developed to best match the topography and land use of more rural areas 
of San Diego County with appropriate solar options.147  This concept entails the deployment of 
many smaller concentrating PV or tracking PV arrays in the 1 to 10 MW size on commercially-
available land near existing SDG&E transmission lines and substations. SDG&E owns a network 
of 69 kV transmission lines that serve the rural areas of the county. Power from these renewable 
energy parks would be delivered over the 69 kV grid to developed areas of the county. 
 
A credible and inclusive stakeholder process will be necessary to establish ground rules for 
identifying acceptable renewable energy park parcels. Many of the residents and landowners in 
the backcountry of San Diego County are there because it is rural and relatively undeveloped and 
would prefer that it remain that way. These are the people that will be most directly impacted by 
the renewable energy parks. However, many of these same residents are aware of the need to 
move quickly to address climate change and greatly increase renewable energy production. The 
inclusive stakeholder process used to develop the RES 2030 is an example of the type of 
stakeholder process that could be used to cooperatively identify the most suitable sites for 
renewable energy parks. Without such a stakeholder process, the development of renewable 
energy parks in the backcountry will almost certainly experience delays and unnecessary 
controversy. 
 
The power generation profile of concentrating PV and tracking PV closely match the daily power 
demand profile. See Figure 13-2. As a result, both of these technologies are good candidates to 
serve as peaking power supplies on hot summer days. The CEC recently compared the lifecycle 
cost of a host of power generation technologies and determined the lifecycle cost of power 
generation from concentrating PV is considerably lower than the cost of generation from a 
peaking gas turbine.148 This further reinforces the advisability of the development of a renewable 
energy park using concentrating PV or tracking PV to demonstrate that such installations can 
serve as reliable peaking units on the hottest summer days (when the sun is always shining).  
 

Figure 13-2. Daily Power Generation Profiles of Concentrating PV and Tracking PV 
 

Tracking PV, still near rated capacity at 6 pm 
 

Concentrating PV, still at 80% of capacity at 6 pm 

 
 

 
The existing 69 kV system should be capable of handling hundreds of MW of power generation 
from individual 1 to 10 MW solar installations in rural areas of the county. Should these 
renewable parks develop rapidly; the capacity of the 69 kV system can be approximately doubled 
by reconductoring the existing lines with commercially available high temperature, low sag 
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conductor technology. The location of these 69 kV lines is shown in Figure 13-3a. The capacity 
of the 69 kV system in East County, which consists of four separate existing 69 kV lines, could 
be increased to the range of up to 1,000 MW total via reconductoring and transformer substation 
upgrades.149 Increasing the voltage of the 69 kV grid would also be a consideration if growth of 
the renewable parks began to approach the capacity of an upgraded 69 kV system. 
Reconductoring with high temperature, low sag conductors is also an option for transmission 
lines with voltages up to 230 kV. 
 
One type of high temperature, low sag conductor is manufactured by 3M Company. SDG&E has 
a test section of the 3M high temperature, low sag conductor on a section of a 69 kV line.150 
According to data provided by 3M, it is significantly less expensive to replace the wire on an 
existing 69 kV line with this type of high temperature, low sag conductor than to build a new 69 
kV line. The relative cost of reconductoring an existing 69 kV line compared to a new 69 kV line 
is shown in Figure 13-3b. 
 

Figure 13-3. Existing SDG&E 69 kV Grid and Relative Cost of a New Stand-Alone 
Transmission Line Versus Reconductoring with Composite Line to Double Capacity151,152 

 

a. Existing SDG&E transmission lines: 69 kV 
(blue), 230 kV (green), and 500 kV (red) 

 

b. Reconductoring versus new conventional 
transmission line to achieve same capacity 

increase: 42 percent cost savings 
 

ACSR: aluminum conductor steel reinforced (conventional); ACCR: aluminum conductor composite reinforced 
 
 
14. Utilizing the Wind Resource – What Are the Tradeoffs? 
 
The regional wind resource is excellent, with a combined potential of 1,650 to 1,830 MW in 
eastern San Diego County and across the border in Baja California.153 The high wind resource 
locations are shown in Figure 14-1. SDG&E has a power purchase agreement with a 50 MW 
wind farm located 60 miles east of San Diego. Fenosa, a Spanish firm, recently announced plans 
to develop a 500 MW wind farm just across the border in an area of Baja California called La 
Rumorosa. The power will be exported to California. Sempra Energy has announced the  
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company has purchased co-development rights for 250 MW of wind power in La Rumorosa as 
well, and that this power will be imported along SDG&E’s existing 500 kV Southwest Powerlink 
(Southwest Powerlink is the red line along the border in Figure 13-3a).154  
 
Wind power is a fully commercial technology and is cost-effective, in the range of $0.05 to 
$0.07/kWh.155 However, the regional wind resource is strongest is at night and in non-summer 
months when electricity demand is relatively low. The wind resource tends to be weakest on 
summer days, when demand is highest. The high value wind resource sites also tend to be 
located in areas of spectacular natural beauty that are among the last large regional undisturbed 
habitats of a number of threatened and endangered species. This means that locating large wind 
farms in San Diego County will be controversial unless there is a credible preliminary process, 
similar to the process described above for renewable energy parks, which identifies selected 
areas that are suitable and other areas that should be off-limits to wind projects.  
 

Figure 14-1: Composite Wind Intensity Map for San Diego County and Border Region 

 
 
Wind power is considerably less capital intensive than PV on a MW basis. The inclusion of a 
significant amount of wind power to reach the 50 percent GHG reduction target by 2020 would 
result in lower cost to reach the goal than a strategy based exclusively on PV. In addition to the 
500 MW Fenosa project just over the border, wind developers have requested transmission 
access for over 800 MW of wind projects in eastern San Diego County.  This is a total of 
approximately 1,300 MW of wind capacity. If half this wind capacity gets built to serve the San 
Diego area, approximately 600 MW, this new wind energy will provide about 10 percent of the 
San Diego region’s energy needs in 2020 and about 20 percent of the targeted GHG reduction. 
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This quantity of wind power would equal the annual energy output of approximately 1,000 MW 
of PV capacity.156   
 
However, no peak power demand contribution can be assigned to the regional wind resource. As 
noted, the wind trends to be strongest in evening hours and non-summer months. Effective 
energy storage would be necessary for wind power to reliably contribute to meeting peak power 
demand. Practical solutions to this challenge are: 1) pumped storage between reservoirs of 
different elevations in the county, 2) utility-scale battery storage with sodium-sulfur batteries, or 
3) the advent of large numbers of plug-in hybrid vehicles that would allow wind energy feeding 
into the grid at night to charge vehicles. These vehicles would be plugged into the grid during the 
day when the owner is at work and would be available to feed back into the grid to meet rising 
demand during the day. These energy storage options are discussed in more detail in Section 15. 
 

15. Energy Storage – Maximizing Renewable Energy Benefits 
 
Energy storage systems allow intermittent renewable energy to be stored and used during periods 
of peak demand and highest electricity rates. Energy storage also allows work to be done during 
periods of low demand and low electricity prices. Examples include the production of chilled 
water or ice for air conditioning systems in the evening for use during the peak demand period 
the following day, to reduce peak energy demand and avoid paying peak electricity prices. These 
systems are briefly described in the following paragraphs.  

15.1 Battery storage for fixed rooftop PV 
 
The electricity production from fixed rooftop PV systems typically declines by 3 pm. Yet the 
peak demand generally occurs in the 3 pm to 6 pm period. Therefore, only a portion of the PV 
system’s capacity is available during the period of greatest demand. However, by adding a 
modest amount of battery storage to the system, 2 to 3 hours, the PV system can consistently 
supply power at or near its rated capacity during the afternoon peak. SCE is currently conducting 
a demonstration test of rooftop PV systems equipped with Gaia Power Tower energy 
management/battery storage systems operating as peaking power systems.157 Adequate battery 
storage makes PV a much more valuable contributor to meeting peak demand than a fixed 
system with no battery storage.   
 
Battery storage systems built with PV systems are eligible for the same tax credits as the PV 
systems.158 These battery systems represent dependable power that can be dispatched by the 
utility during periods of peak demand and recharged at night when demand and prices are low. 
Adding limited battery storage to PV systems is today’s off-the-shelf equivalent to what the 
plug-in hybrid automobile may be one day in the future. SDG&E is currently proposing a critical 
peak rate of $1.20/kWh. Battery storage will rapidly pay back in a dynamic pricing environment 
where battery power receives a critical peak price premium. 
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15.2 Large-scale utility battery storage 
 
The Japanese are investing heavily in high-temperature, sodium-sulfur batteries for utility load-
leveling applications. Approximately 150 MW of utility peak-shaving batteries are in service in 
Japan. American Electric Power, whose subsidiaries include electric utilities in the Indiana, 
Ohio, West Virginia area, is planning to install 35 MW of peak shaving sodium-sulfur batteries 
by 2017. Large-scale battery storage options are discussed in detail in Attachment L. 
 

15.3 Thermal energy storage for air conditioning systems 
 
Air conditioning systems that include thermal energy storage dramatically reduce the peak 
electrical demand of these systems. As noted above, thermal energy storage, in the form of cold 
water or ice, also allows work to be done during periods of low demand. This reduces peak 
energy demand and minimizes peak electricity prices paid by the owner. Attachment H includes 
a pair of thermal energy storage diagrams that explain how chilled water and ice thermal energy 
storage systems work.  
 

15.4 Pumped hydroelectric storage for wind power 
 
San Diego has one major pumped storage project, the Lake Olivenhain-Lake Hodges 40 MW 
pumped storage project. Lake Olivehain is located at a significantly higher elevation than Lake 
Hodges. Water will be pumped from Lake Hodges to Lake Olivenhain during periods of low 
electricity demand, generally at nighttime, and sent from Lake Olivenhain to Lake Hodges by 
gravity to drive a hydroelectric turbine during periods of high electricity demand. A description 
of this project is provided in Attachment M.  
 

15.5 Plug-in hybrid cars as peaking power plants 
 
Plug-in hybrids could also fill the role of peaking power plants during periods of high demand. 
Battery-powered cars would serve as storage for energy generated in the evening, a period of 
relatively low demand and low electricity prices, and would discharge the power at peak demand 
times from a two-way electrical connection in the parking garage.   
 
Google and PG&E will test six Toyota Prius and Ford Escape hybrid vehicles modified to run 
partly on electricity from the power grid.159 One vehicle has been modified to send electricity 
back to PG&E. This test takes the hybrid a step further by using extra batteries to hold spare 
energy. PG&E will send wireless signals to the car while it is parked and plugged-in to 
determine its state of charge. PG&E can then recharge the batteries or draw out power. If there 
were thousands of such vehicles connected to the grid, the utility could store power produced in 
slack hours until it was needed at peak times. 
 
The South Coast Air Quality Management District, which covers the entire greater Los Angeles-
Long Beach-Riverside areas, is recommending the deployment of 100,000 plug-in hybrids by 
2014 and up to 1,000,000 by 2020 in its 2007 Air Quality Management Plan.160 
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16. Geothermal Power – Is It Sustainable? 
 
The geothermal resource in Imperial County is also significant, with a near-term potential of 800 
MW.161 Approximately 400 MW of geothermal power is already in production in Imperial 
County. The primary geothermal resource is located at the south end of the Salton Sea. See 
Figure 16-1. A major advantage of geothermal power is that it is available 24 hours a day, 7 days 
a week, in contrast to intermittent solar and wind resources. The cost of power production is also 
relatively low, in the range of $0.05 to $0.07/kwh.162 However, the geothermal fluid in Imperial 
County is very high in solid content, approximately 20 percent, and these solids contain a high 
concentration of metals. The principal geothermal developer in Imperial County, CalEnergy, 
briefly experimented with refining zinc from the geothermal solids several years ago. Low zinc 
commodity prices made the zinc refining operation unprofitable and it was discontinued. 
 

Figure 16-1. Salton Sea Geothermal Resource Area 

 
 
Geothermal plants in the Imperial Valley are also large consumers of water. This water is 
primarily consumed in the evaporative cooling towers that are used to condense the geothermal 
steam after it passes through the power turbine. Much of the water used in the cooling tower is 
condensed geothermal reservoir fluid. This is geothermal fluid that does not get recycled back 
into the geothermal reservoir to maintain reservoir pressure. A concern with this approach is that 
as more and more geothermal plants are built in Imperial County, the pressure in the geothermal 
reservoir(s) may go into permanent decline and a potentially sustainable resource may become 
unsustainable.  
 
This issue can be addressed by using a combination wet-dry cooling system that would reduce 
cooling tower water consumption by 80 to 90 percent. However, geothermal plants are very  
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expensive to build. These plants will not be built to minimize the consumption of geothermal 
fluid in the cooling towers without state regulations that require minimum water use in 
geothermal plant cooling systems. It is unclear whether geothermal power development in 
Imperial County can be considered sustainable given the unknowns surrounding the impact of 
increasing consumptive use of geothermal fluid for evaporative cooling as more geothermal 
plants are built. 
 

17. Rapid Expansion of Combined Heat and Power 
 
Distributed generation systems are any power generators that generate power at the point of use. 
These systems can be renewable energy, such as rooftop PV, or highly efficient natural gas-fired 
“combined heat and power - CHP” systems. CHP have the lowest GHG footprint of any fossil 
fuel power generation system (639 lb CO2 per MWh, compared to 819 lb CO2 per MWh for 
combined cycle power plants and 1,170 lb CO2 per MWh for peaking gas turbine power 
plants).163  
 
Another benefit of CHP and other forms of distributed generation when compared to bulk 
transmission or central station power plant additions is reducing the consequences of single-point 
failures related to the outage of large transmission lines and power plants. Reducing exposure to 
system failures increases the overall security of local energy supply.   
 
CHP facilities typically produce in the range of 1 to 20 MW of electric power. The hot exhaust 
gases from the combustion process, a small gas turbine or stationary reciprocating engine, are 
used to make steam or hot water for onsite use. The steam can be used for both heating and 
cooling. For example, steam can be used to drive a highly efficient centrifugal chiller to provide 
cooling in summer. That same steam can be used as a source of heat in winter, or by onsite 
processes that require steam.  
 
Rapid expansion of CHP power generation is a priority goal in the Energy Action Plan. Energy 
Action Plan II states (p. 9): “Develop tariffs and remove barriers to encourage the development 
of environmentally-sound combined heat and power resources and distributed generation 
projects.” The Energy Action Plan prioritizes CHP over large central power plants. 
 
RES 2030 calls for 1,100 MW of CHP by 2020. There are currently less than 400 MW of CHP 
capacity in the San Diego region. Achieving the RES 2030 target of 1,100 MW CHP capacity by 
2020 means 700 MW of CHP must be added in the region. This is the equivalent of a “virtual” 
South Bay Power Plant replacement in terms of MW capacity, and would negate the need to 
construct another baseload power plant in the region. 
 
The CEC “road map” for CHP development calls for CHP to provide 25 percent of peak load by 
2020. SDG&E is projecting a peak load in 2016 of 5,060 MW. Twenty-five percent of 5,060 
MW is 1,265 MW. Yet SDG&E projects almost no increase in CHP capacity over the next 
decade.164 SDG&E estimates total large and small CHP at approximately 390 MW in 2015 as 
shown in Figure 17-1 (SDG&E projections are the green and purple bars labeled “Plan”).165 This 
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is in contrast to the RES 2030 goals of 590 MW of CHP by 2010 and 1,100 MW of CHP by 
2020. 
 

Figure 17-1. SDG&E Projected CHP Generation Compared to CHP Goals in RES 2030 

 
 
The CEC indicates that significant energy policy changes will be necessary to accelerate the 
development of CHP in California. The March 2007 Distributed Generation and Cogeneration 
Policy Roadmap for California report prepared by CEC staff calls for ten more years of subsidies 
for distributed generation technologies.166 These include incentive payments for CHP under the 
CEC’s self-generation program. Making such policy changes, according to the report, could turn 
distributed generation from a nascent technology that makes 2.5 percent of peak power to a 
significant provider that meets 25 percent of the state’s peak power needs by 2020.  
Among the changes envisioned by the CEC to generate a quarter of the state’s power from off-
grid distributed generation are transparent dynamic rates for electricity. The report also 
recommends removing institutional barriers. For instance, distributed generation has been 
hampered by a lack of uniform rules and standards that could speed installation of equipment. 
 
There are approximately 240 candidate sites for conventional combined heat and power facilities 
in San Diego County.167 These include large private employers, large city and county 
government centers, military bases, large hospitals, large hotel complexes, large shopping 
complexes, and large universities and colleges. Some of these sites already operate CHP plants, 
such as the University of California San Diego, San Diego State University, Children’s Hospital, 
and Qualcomm.  
 
A number of relatively large cogeneration (power and steam) plants are also located on military 
bases in the San Diego area and sell power to SDG&E. These plants are known as “qualifying 
facilities” and date from the 1980s. These plants “qualified” for a financially attractive electric 
rate, known as the Standard Offer 4 (SO-4) contract, which was developed in California to 
promote the construction of high efficiency cogeneration plants and renewable energy resources. 
The utilities were required to purchase all power generated by these facilities under the terms of 
the SO-4 contract.168 
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Utility tariffs more favorable to distributed generation are needed according to the March 2007 
CEC policy roadmap. A favorable rate structure that accurately reflects the benefits of CHP is 
essential to expand the development of CHP in the San Diego area. SDG&E’s proposed critical 
peak pricing tariff of $1.20/kWh is an example of a tariff that would greatly improve the 
economics of CHP.169 This rate would apply for up to 126 hours per year. A CHP plant selling 
2,000 kW to SDG&E for 126 hours at $1.20/kWh would receive $302,400 in revenue in return. 
The cost of fuel to provide this power would be in the range of $15,000 to $20,000.170  
 
Applying a favorable tariff, like the PG&E A-6 tariff, to CHP in the San Diego region would 
also dramatically improve the financial attractiveness of CHP. The summer peak A-6 tariff is 
$0.319/kWh (see Table 10-2). The summer peak in SDG&E service territory is May 1 through 
September 30, from 11 am to 6 pm, a total of 1,071 hours per year. The total revenue from 
generating 2,000 kW at the A-6 rate for 1,071 hours is $683,000. The fuel cost to produce this 
power would be in the range of $150,000, leaving over $500,000 in net revenue. The revenue 
generated from power sales at the peak rate alone would nearly cover the financing of the CHP 
plant.171 
 
SDG&E must also take all the excess power generated by CHP facilities to maximize the benefit 
of these plants to the region and to ensure the plants are operating at maximum efficiency. As 
noted, SDG&E recently established a precedent for taking excess power from CHP facilities 
when the company signed a contract in October 2006 to take excess power from the Children’s 
Hospital CHP plant.  
 
The SDG&E prohibition on CHP plants supplying power to adjacent buildings under different 
ownership creates an artificial barrier to CHP development in San Diego County as well. Similar 
facilities that individually are too small to support a dedicated conventional CHP plant, such as 
medium-sized hotels or commercial office buildings, are often clustered together. CHP would be 
significantly more cost-effective and fuel efficient if these “clusters” could be served by the same 
conventional CHP plant. This impediment must be addressed if the goal of adding 700 MW of 
CHP by 2020 is to be realized.  
 
Smaller scale CHP options are now also available. The Sheraton Hotel and Marina on Harbor 
Island has a long-term agreement with Alliance Power for 1.5 MW stationary fuel cell power 
plant that supplies 70 percent of the hotel’s electric power demand. The waste heat from the units 
is used to heat swimming pools and for domestic water heating. The plant consists of two fuel 
cells, a 1 MW unit and a second 0.5 MW unit. The 1 MW unit went online in December 2005, 
the 0.5 MW unit in mid-2006. A description of this project is provided in Attachment N. 
  
Microturbines combined with absorption chillers are another example. United Technologies 
markets microturbine-absorption chiller packages under the trade name “PureComfort®.” 
Systems are offered at 240 kW, 300 kW, and 360 kW. The hot exhaust gas is utilized in an 
absorption chiller/heater. The efficiency of this system can reach 90 percent. PureComfort® 
systems are installed at the Reagan Library in Simi Valley, California and the Ritz-Carlton Hotel 
in San Francisco.172 The availability of such small CHP packages greatly expands the potential 
number of candidate CHP facilities in San Diego County. 
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18. Natural Gas-Fired Gas Turbine Generation – Where Does 
It Fit? 

 
Natural gas-fired combined-cycle and peaking gas turbine capacity will be necessary to provide 
power at night and during periods of cloudy or inclement weather in 2020. These conventional 
generation assets will also be needed to provide reliability support as experience is gained in San 
Diego with greater and greater levels of intermittent renewable energy power. There will not be a 
need for new utility-scale base load generation, beyond the 542 MW Palomar Energy and 561 
MW Otay Mesa combined-cycle projects, if the deployment of CHP and PV systems meet the 
capacity targets in San Diego Smart Energy 2020. 
 
The CEC has determined that California’s combined-cycle population operates with an average 
capacity factor between 53 and 61 percent on average.173 SDG&E’s two combined-cycle plants 
will be needed to provide power in the evenings in 2020. It is possible that the capacity factor of 
these two plants in 2020, as a result of operating in this “load following” pattern,174 will be 
comparable to the average capacity factor of California combined-cycle plants today.  
 
By 2020 the San Diego region will be exporting considerable amounts of power during the day 
when the PV systems and CHP plants are operating at or near capacity. The average daytime 
load is likely to fluctuate between 2,000 and 2,500 MW in 2020 under San Diego Smart Energy 
2020, yet the combined capacity of the PV systems and CHP will be approximately 3,400 
MW.175 This means daytime power generation in the San Diego area from PV and CHP will 
exceed demand. This power will be exported to neighboring utility districts during these times on 
the existing transmission system. At night only the CHP plants will be operating, and output 
from these plants will 1,000 MW or less. Yet the average nighttime load is likely to be in the 
range of 1,500 to 2,000 MW. This will require that combined-cycle plants make up the 
difference.  
 
The net effect of this diurnal cycling between PV and combined-cycle in 2020 will be that 
slightly more combined-cycle power is used in the San Diego region, approximately 500 GWh 
per year, than PV power is exported to neighboring utility territories.  
  

19. Getting Maximum Benefit from the Existing Transmission 
Grid  

19.1  Start from the Bottom Up: Modernize the Distribution Grid 
 
The electricity distribution system is the relatively low voltage system, 12 kV and less, that 
directly serves neighborhoods and commercial areas. SDG&E’S electricity distribution system 
includes 264 distribution substations, 977 distribution circuits, 231,112 poles, 9,351 miles of 
underground system, 6,712 miles of overhead systems, and various other pieces of distribution 
equipment. SDG&E has an aging infrastructure problem across broad categories of transmission 
and distribution equipment.176 
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The single largest quantity of SDG&E transformers was installed in the 1950’s. Many of these 
transformers are either approaching obsolescence or are obsolete due to excessive maintenance 
requirements, operational limitations, lack of spare parts, and deteriorating condition. Aging 
infrastructure affects not only substation transformer banks but also wood poles and underground 
cable. Approximately 30 percent of SDG&E’s wood poles have been in service for at least 50 
years, and approximately 48 percent have been in service for 40 years. Polymeric cables remain 
a large contributor to SDG&E’s aging infrastructure problem, in particular cables installed prior 
to 1983. The pre-1983 vintage cables were manufactured with poorer manufacturing processes 
and much less quality controls and typically did not have a jacket. SDG&E continues to invest 
significant capital and resources to maintain these groups of cables.177 
 
Aging SDG&E distribution infrastructure continues to demand more and more maintenance and 
repair resources. As the age of equipment increases the amount of maintenance necessary also 
increases. So does the probability of failure in-service. Aging equipment becomes obsolete due 
to wear, technology advancements, and lack of availability of replacement parts. A large amount 
of SDG&E’S distribution equipment is reaching the end of its useful life. 
 
SDG&E has correctly identified that the weakness in the transmission system is at the 
distribution level, the interface with homes and businesses. The immediate need is a complete 
overhaul of the 12 kV distribution system. This is the appropriate time to invest in a 
revitalization of the SDG&E distribution system using “smart grid” technological innovations.  
 
The smart grid concept was developed by the U.S. Department of Energy’s Modern Grid 
Initiative. To address aging transmission and distribution infrastructure, the Modern Grid 
Initiative seeks to create a modern – or “smart” – grid that uses advanced sensing, 
communication, and control technologies to generate and distribute electricity more effectively, 
economically and securely. Smart grid integrates new innovative tools and technologies from 
generation, transmission and distribution to consumer appliances and equipment.  
 
San Diego-based SAIC evaluated the benefits of implementing a smart grid in the San Diego 
area in 2006.178 The benefits identified by SAIC include: 
 

• Reduction in congestion cost. 
• Reduced blackout probability. 
• Reduction in forced outages/interruptions. 
• Reduction in restoration time and reduced operations and maintenance. 
• Reduction in peak demand. 
• Other benefits due to self diagnosing and self healing. 
• Increased integration of distributed generation resources and higher capacity utilization. 
• Increased security and tolerance to attacks/natural disasters. 
• Power quality, reliability, and system availability and capacity improvement due to 

improved power flow. 
• Job creation and increased gross regional product. 
• Increased capital investment efficiency due to tighter design limits and optimized use of 
• grid assets. 
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• Tax savings for the utility from a depreciation increase. 
• Environmental benefits gained by increased asset utilization. 

 
If all thirteen smart grid improvement initiatives identified by SAIC for the San Diego region are 
implemented, the initiatives would generate $1.4 billion in utility system benefits and nearly $1.4 
billion in customer benefits over 20 years. 
 

19.2 Existing 230 kV and 500 kV Corridors: Low Cost Upgrades Buy 
Big Benefits  

 
SDG&E has two major existing transmission import corridors. Each of these corridors can be 
upgraded economically to provide more reliability support to the SDG&E transmission system. 
 
Five 230 kV lines, collectively known as “Path 44,” provide north-south transmission from the 
San Onofre Nuclear Generating Station substation, on the property of Camp Pendleton Marine 
Corps Base, into the San Diego urban area. The emergency transmission capacity of Path 44 is 
2,500 MW. Emergency capacity in this case means the capacity when the largest import 
transmission line into the San Diego area, the 500 kV Southwest Powerlink (SWPL) with a rated 
capacity of 1,900 MW, is temporarily out-of-service.  
 
Path 44 rating plays a key role in determining SDG&E power reliability needs. The Utility 
Consumer’s Action Network (UCAN) has proposed that SDG&E take the actions necessary to 
upgrade Path 44 to allow emergency import limit for Path 44 from 2,500 MW to 2,850 MW. 
This upgrade would reduce SDG&E’s local power reliability needs by 350 MW. UCAN 
estimates $111 million would be necessary to upgrade the Path 44 import capability by 350 
MW.179 
 
SDG&E’s east-west SWPL transmission line is rated at 1,900 MW, but is currently limited to 
1,450 to 1,750 MW due to transformer emergency overload concerns at the Miguel substation. 
The Miguel substation is the western terminus of SWPL. It is located several miles to the 
southeast of San Diego. There are two 230 kV/500 kV transformers at the Miguel substation. 
SDG&E’s concern is that the outage of one 230 kV/500 kV transformer at Miguel would cause 
the adjacent transformer to exceed its emergency rating. One simple method to avoid this risk is 
to plan in advance that, if imports are above the current import limit, which varies hourly 
between 1,450 MW and 1,750 MW, and one transformer fails, then the other transformer will 
automatically be shut down as well.  
 
SDG&E forecasts that there will be 400 to1,4 00 hours per year in the 2010 to 2020 period when 
power imports along SWPL to Miguel will be constrained if SPL is not built. Modifying Miguel 
substation transformer operations in response could save millions of dollars almost immediately. 
This would more than cover the implementation cost of a more complex transformer operating 
procedure. The cost of increasing the import limit across the Miguel transformers to 1,900 MW 
is essentially zero using this approach. UCAN also estimates that the incremental cost to increase 
Miguel outlet capacity to 2,100 MW would be between $4 and $35 million. This is a situation 
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where significant incremental transmission benefits can be obtained for a low incremental 
cost.180 
 

20. Staying On Track: Loading Order and Distributed 
Generation Policy Initiatives  

 
The SANDAG Energy Working Group is actively promoting legislation that would: 1) direct the 
CPUC to refine its current utility ratebasing policies to better reflect and support the Energy 
Action Plan loading order, and 2) direct the CEC to continue incentives for CHP installations.181 
The September 20, 2007 decision in the CPUC energy efficiency proceeding has initiated the 
process of bringing utility financial incentives into alignment with the loading order.182 Two bills 
currently moving through the Legislature, AB 1064 (Lieber), the Self Generator Incentive 
Program extension legislation and AB 1613 (Blakeslee), Waste Heat and Carbon Emissions 
Reduction Act, could impact the rate of CHP development in California if they are passed into 
law.  
 
The concept of the loading order is not unique to California. This same approach, prioritizing a 
package of energy efficiency, demand response, and distributed renewable and CHP generation 
measures, is currently being advocated in Maryland by a coalition of clean energy developers, 
including Solar Turbines, as a cost-effective alternative to a proposed $1.8 billion transmission 
line. The proposed transmission line would import coal power to meet a projected demand 
growth of 1,800 MW. The Maryland case is addressed in this section. 
 

20.1  Aligning Utility Incentives with Energy Action Plan 
 
The Energy Working Group has recommended the passage of legislation directing the CPUC to 
open a new proceeding to review and refine its existing utility infrastructure ratebasing policies 
to better align its policies with the loading order in Energy Action Plan II. The loading order 
described in Energy Action Plan II is shown in Figure 20-1. The new legislation would direct the 
PUC to develop appropriate new utility shareholder penalties and revenue opportunities for 
failing, meeting, or exceeding Energy Action Plan II loading order goals and targets. 
 

Figure 20-1. Aligning Utility Financial Incentives with Loading Order 
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Current CPUC ratebasing policies provide utility shareholder incentives for the bottom of the 
loading order, utility-scale power plants and new transmission, but offers no shareholder revenue 
earning opportunities for energy efficiency, demand response, renewables, and distributed 
generation at the top of the loading order. This runs counter to state energy priorities and needs 
to be revisited by the CPUC. 
 
The September 20, 2007 CPUC decision in the energy efficiency proceeding (R.06-04-010) has 
restored energy efficiency program performance-based shareholder penalties and rewards that 
were dropped by the CPUC in 2002. However, this proceeding is not considering any changes in 
current ratebasing policies, and would not address the other priorities listed in the loading order. 
The CPUC has not reviewed or refined its current utility ratebasing policies since 2003, the year 
the original Energy Action Plan was adopted.  
 
The legislature and the CPUC must reorient the existing utility incentives if energy efficiency, 
renewable energy, and distributed generation are to be prioritized over the traditional utility 
steel-in-the-ground approach. The financial motivators need to be realigned so that utilities profit 
by supporting the Energy Action Plan loading order, and are penalized if they do not.  
 

20.2 Extend Incentive Program for Clean Distributed Generation 
 
In most parts of the U.S. and the world, CHP is recognized as an efficient and environmentally 
advantageous technology. Clean natural gas CHP: 
 

• Achieves combined electric and thermal efficiencies from 60 to 90 percent. 
• Avoids and or defers the need to build costly electric transmission and distribution 
  infrastructure. 
• Eliminates or reduces transmission and distribution losses, reduces or eliminates grid 

congestion. 
• Significantly decreases GHG emissions relative to any other type of natural gas 

combustion. 
 
Incentives for CHP are important to accelerate projects, to offset the many institutional and 
utility obstacles that are still present, and to help support industry investment in low emission 
technology. A 2005 CEC assessment of CHP concluded that continuation of the Self Generator 
Incentive Program would increase CHP by more than 40 percent over the next 15-year period 
with natural gas engines and turbines accounting for an overwhelming share of the new capacity 
additions. 
 
The current Self Generator Incentive Program expires on December 31, 2007. The proposed 
legislation would direct the CPUC in consultation with the CEC to administer a Self Generation 
Incentive Program for ultra-clean and low-emission fossil-fuel CHP technologies, and waste gas 
fueled generation, that would commence on January 1, 2008, and continue to January 1, 2012. 
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However AB 1064 (Lieber), the Self Generator Incentive Program extension legislation in the 
Assembly, no longer includes a continuation of incentives for CHP. The CHP component was 
deleted in committee.183 Starting January 1, 2008, only fuel cell and wind technology will be 
eligible for incentives in statute. Unless the incentives for CHP are reincorporated in AB 1064, 
this legislation will not assist in accelerating the construction of CHP capacity in San Diego 
County. 
 
AB 1613 (Blakeslee), Waste Heat and Carbon Emissions Reduction Act, would encourage the 
construction of CHP in California if it is passed into law. This legislation would establish that the 
conversion of waste heat to electricity or other useful energy application is an efficiency measure 
for purposes of the loading order. The objective of the legislation is to add 5,000 MW of new 
CHP by 2015 in California.184 This bill is awaiting Governor Schwarzenegger’s signature as of 
October 10, 2007.  
 

20.3  Distributed Generation as Alternative to New Transmission – 
 Maryland Case Study 
 
The Maryland Public Service Commission is currently evaluating a proposed 290-mile 
transmission line that would import power from West Virginia to Maryland. A major 
justification for the line is a concern over transmission congestion as electricity demand 
increases over time. Maryland recently signed into law legislation to add 1,500 MW of solar 
energy over the next 15 years. A coalition of clean energy developers is advocating that the 
Commission undertake a thorough study of specific renewable energy, clean CHP, and demand 
management “smart grid” measures as an alternative to the proposed transmission line.185  
 
The clean energy coalition asserts in its August 17, 2007 letter to the chairman of the Maryland 
Public Service Commission that:186 
 
 We believe that this accelerated, continuous development (of peak-coincident solar energy, 
 high efficiency distributed generation, and “smart grid” technologies) could be achieved at 
 a ratepayer cost less than the proposed $1.8 billion with significantly reduced delivery and 
 financial risk as compared to a single massive transmission corridor. Further, these 
 resources would bring low-emissions generation capability into Maryland. The choice is 
 between expending ratepayer funding on low-risk, low-emissions distributed generation, or 
 relying on a single, controversial, high risk project that will only enable the export of our 
 energy dollars to produce air pollution upwind. 
 
The Maryland clean energy industry coalition letter is provided in Attachment O.  
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21. Accommodating Growth – New Construction Must 
 Account for Its Own Energy Needs  
 
New construction in San Diego must “carries its own weight” in terms of electric energy 
demand. This can be achieved by requiring that new construction meet most or all of its 
projected electric energy demand through use of rooftop PV. This does not mean that new 
construction will necessarily be burdened with additional costs. For example, the PV program 
described in this report would result in lower electricity costs than purchasing electricity from 
SDG&E.  
 
Numerous home builders in the Central Valley are incorporating rooftop PV into all new home 
construction as a standard feature.187 This should be a standard feature for new home 
construction in San Diego County as well. The energy demand of new and renovated buildings 
should also be minimized by requiring that cost-effective green building design principles be 
utilized. The affect of incorporating green building principles is dramatic. California’s Attorney 
General Jerry Brown has specifically recommended that San Diego take these actions to more 
effectively address climate change.188 
 
In it ongoing energy efficiency proceeding, the CPUC has issued a September 17, 2007 draft 
decision with three initiatives described as “essential”: 1) all new residential construction in 
California will be zero net energy by 2020, 2) all new commercial construction in California will 
be zero net energy by 2030, and 3) the heating, ventilation, and air conditioning industry must be 
reshaped for maximum efficiency. The stated motivation for moving to zero net energy demand 
in new structures is the revolutionary impact of global warming on the global economy.189 
 

22. Conclusions 
 

1. Climate change is a critical problem and arguably the greatest single issue of our time. 
The California Global Warming Solutions Act of 2006, AB 32, mandates a 25 percent 
reduction in greenhouse gases by 2020 and an 80 percent reduction by 2050. Reaching 
these mandates will require a more rapid transition to renewable energy sources for 
power generation than is currently contemplated.  

 
2. Domestic natural gas currently used in the San Diego region will be displaced by 

imported liquefied natural gas in 2009. Liquefied natural gas carries an additional 25 
percent “lifecycle” greenhouse gas burden relative to domestic natural gas. This 
displacement will nullify the greenhouse gas reductions projected by SDG&E over the 
next decade. Accelerated deployment of energy efficiency measures and renewable 
energy technology would mean considerably less dependence on volatile natural gas 
prices and liquefied natural gas imports. 

 
3. The San Diego region is projected to have approximately 4,600 MW of PV potential on 

commercial, buildings, parking structures, and parking lots in 2010, as well as 2,800 MW 



 

San Diego Smart Energy 2020  70 

of technical potential on residential structures. The 2010 technical potential for PV is in 
the range of 7,400 MW. A major advantage of commercial and residential PV is the 
relative lack of siting controversies. Also, PV equipped with adequate (2- to 3-hour) 
battery storage would be a dependable energy resource during peak demand periods. 
2,040 MW of PV capacity, equipped with sufficient battery support to reliably provide 
power at or near capacity during the 3 to 6 pm peak on hot summer days, would meet 
more than half of the San Diego area’s peak power needs under most conditions in 2020. 

 
4. A $1.5 billion PV incentive program would be sufficient to incentivize the construction 

of 2,040 MW of distributed PV in the San Diego area by 2020. The incentive program 
would be similar to the structure of SB1 and the California Solar Initiative, where an 
incentive pool of $3.35 billion is expected to add 3,000 MW of PV in California by 2017. 
A goal of SB1 and CSI is to reduce the cost of PV to the point where PV is cost-
competitive with conventional natural gas-fired generation without incentives by 2016. 

  
5. The expansion of rooftop commercial and residential PV systems and combined heat and 

power projects is currently limited by: 1) the inability to sell excess power to SDG&E, 
and 2) the relatively low commercial electricity rates during peak demand periods that do 
not reflect the real value of the electricity. 

 
6. The Energy Action Plan calls for a 20 percent reduction in energy consumption to be 

achieved in government and commercial buildings by 2015 compared to a 2003 baseline. 
The San Diego region’s annual energy consumption over the last few years has been 
approximately 20,000 GWh. Setting a real 20 percent reduction in regional energy 
demand compared to the 2003 baseline year as the regional energy efficiency target 
would mean an absolute decline in energy demand of approximately 4,000 GWh, leaving 
a net total energy demand in 2020 of 16,000 GWh.  

 
7. SDG&E peak demand in 2007 was 4,636 MW. Approximately 1,500 MW of this peak 

load was associated with residential and commercial building cooling systems. Yet little 
effort or money is currently being invested in reducing the demand of these cooling 
systems through utility energy efficiency incentive programs.  

 
8. SDG&E will complete the installation of smart meters at all customer locations by 2011. 

SDG&E projects that these smart meters will reduce peak demand by 5 percent. Smart 
meters with thermostat control capability were demonstrated to reduce peak load by over 
40 percent during a three-year California test. The advent of smart meters also offers the 
potential to sequentially cycle a portion of the cooling systems drawing power from the 
grid. The duration of the cycling would be brief enough to avoid discomfort, yet would 
keep hundreds of MW of cooling system load off the power grid during periods of very 
high demand. 

 
9. Central air conditioning units are the predominant residential cooling system. State-of-

the-art central air conditioning units use as little as one-half the power of the “average” 
central air conditioning unit in the San Diego area. There is a similar gap in the energy 
efficiency of the typical commercial building cooling system in the San Diego area and 
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its potential performance with a cost-effective upgrade to variable speed motors and 
associated controls.  

 
10. Lighting is an area where energy efficiency measures can have a dramatic impact. 

Compact fluorescent bulbs reduce energy demand by 75 percent relative to a standard 
incandescent bulb. Currently 10 to 20 percent of bulbs are compact fluorescent bulbs. 
New light emitting diode lighting technologies can also significantly reduce lighting 
related demand even further. 

  
11. Refrigeration has been a modest energy efficiency success story. The average energy 

efficiency of refrigerators in the San Diego area improved by 22 percent between 2000 
and 2005. Federal “energy star” efficiency standards for refrigerators have been a factor. 
Consumer interest in energy efficiency has also been a factor in refrigerator purchasing 
decisions, supported by limited rebates offered by SDG&E.  

 
12. Upgrading existing buildings to current Title 24 structural weatherization standards or 

beyond is cost-effective. The Energy Action Plan calls for all existing state buildings to 
be upgraded to meet rigorous “LEED” green building standards by 2015, and establishes 
the same goal for commercial buildings. SDG&E currently offers free home 
weatherization and energy efficient appliance replacement services to low-income 
customers via its “direct assistance” program. Expanding this program to include all cost-
effective energy efficiency upgrades regardless of consumer income level is necessary to 
fully realize regional energy efficiency opportunities. 

 
13. Rapid expansion of combined heat and power is a priority goal in the Energy Action Plan 

and RES 2030. The Energy Action Plan prioritizes combined heat and power over large 
central power plants. There is currently less than 400 MW of combined heat and power 
capacity in the San Diego area. 700 MW of combined heat and power must be added to 
meet the RES 2030 target of 1,100 MW of combined heat and power capacity by 2020. 

 
14. There will not be a need for additional utility-scale base load generation, beyond the 542 

MW Palomar Energy and 561 MW Otay Mesa combined-cycle projects, if the 
deployment of combined heat and power meets San Diego Smart Energy 2020 targets. If 
San Diego Smart Energy 2020 milestones and targets are met, there will be no need to 
add additional peaking gas turbine capacity.  
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23. Recommendations 
 

23.1 Greenhouse Gas Reduction 
 

1. San Diego should reduce its greenhouse gas emissions from power generation at the 
maximum rate that is cost-effectively achievable. Implement a strategic energy program 
targeting a 50 percent reduction in greenhouse gas emissions by 2020. This target will put 
San Diego on par with California’s two largest cities, San Francisco and Los Angeles, 
which have committed to 51 percent renewable energy by 2017 and 35 percent renewable 
energy by 2020, respectively. The 50 percent reduction in greenhouse gases will be 
achieved at a cost that maintains electricity rates at or below current utility rates. 

 
2. Decouple SDG&E profit from traditional power plant and transmission line ratebase 

revenue streams. Couple profit to achieving: a) greenhouse gas reduction benchmarks, 
and b) Energy Action Plan loading order.  

 

23.2 Energy Efficiency 
 

1. Achieve an absolute 20 percent reduction in energy consumption relative to a 2003 
baseline, from 20,000 GWh to 16,000 GWh. 

 
2. Greatly expand the number and pace of energy efficiency retrofits of all non-Title 24 

residential buildings and all commercial buildings in the San Diego area. Retrofits in 
warm and hot areas of SDG&E service territory are first priority, including Borrego 
Springs, El Cajon, La Mesa, Lemon Grove, Santee, Lakeside, Ramona, Poway, and 
Escondido. 

 
3. The Center for Sustainable Energy, or an equivalent third party entity, should conduct the 

energy efficiency audit program. Expand staff as necessary to audit 10 percent of non-
Title 24 residential buildings and 10 percent of commercial buildings without LEED 
certification per year during the 2008 through 2017 period.  

 
4. Weatherize 10 percent of non-Title 24 residential buildings to the Title 24 standard and 

10 percent of commercial buildings without LEED certification to the LEED-EB standard 
per year in the San Diego area beginning in 2008. Include all residential and commercial 
structures with a weatherization energy savings payback of ten years or less in the 
program. Weatherization cost should be borne by the utility or the CCA (whichever 
structure is in place).  
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23.3 Peak Demand Reduction 
 

1. Achieve an absolute 25 percent reduction in peak demand relative to a 2006 baseline, 
from 4,636 MW to 3,500 MW. Twenty percent of this demand reduction would result 
from energy efficiency upgrades. Five percent of this demand reduction would result 
from use of smart meter technology and real-time dynamic pricing. 

 
2. Maximize the demand response potential of smart meters combined with automatic 

thermostat controls to the degree technically feasible.  
 

3. Establish a minimum target of 85 MW per year absolute reduction in peak demand, for a 
total of 1,100 MW peak demand reduction by 2020, with an emphasis on cost-effective 
central air conditioner and central plant upgrades. Combine cooling system upgrades, 
lighting retrofits, and weatherization projects to the degree possible to achieve maximum 
demand reduction.  

 

24.4 Renewable Energy 
 

1. Establish $1.5 billion capital incentive budget to add 2,040 MW of PV by 2020. Equip 
the PV systems with adequate battery storage to allow operation as peaking power units 
during summertime peak demand periods. Prioritize installation of commercial and 
residential PV over other forms of renewable energy for the following reasons: 
acceptable cost-effectiveness, minimal environmental impact, lowest potential to generate 
siting controversies, and production of energy when it is most needed. 

 
2. SDG&E should establish a distributed generation rate structure that accurately reflects 

the peak demand benefits of renewable and combined heat and power distributed 
generation. The rate structure should be modeled on PG&E’s A-6 tariff. This tariff has 
resulted in a high number of applications for commercial PV installations in PG&E 
service territory. 

 
3. SDG&E should expand the policy of accepting all excess electricity generated from 

renewable energy and combined heat and power distributed generation provider. SDG&E 
established the precedent for this policy with the October 2006 contract signed with 
Children’s Hospital of San Diego to accept excess electricity from Children’s 3.5 MW 
combined heat and power plant. 

 
4. Construct one 5 MW concentrating PV renewable energy park in San Diego County by 

2010 to demonstrate such a unit can reliability serve as peaking capacity on hottest days.  
 

5. Consider incorporating lower-cost renewable energy, specifically East County wind 
power, if candidate sites can be identified with acceptably low environmental and social 
impacts. 
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23.5 Combined Heat and Power 
 

1. Add 700 MW of combined heat and power capacity by 2020. CHP has the lowest GHG 
emissions of any natural gas-fired generation option. This objective is consistent with AB 
1613 target of adding 5,000 MW of CHP in California by 2015. An additional 700 MW 
of combined heat and power capacity in San Diego County would displace the need for a 
new baseload power plant in the region (beyond the 561 MW Otay Mesa project that is 
currently under construction). 

 

23.6 Transmission and Distribution 
 

1.  Renovate the SDG&E12 kV distribution system. Utilize smart grid technological 
innovations to improve the performance of the distribution system, to reduce congestion 
costs and enhance the integration of PV and combined heat and power distributed 
generation sources. 

 
2.  Reinforce the existing north-south high voltage transmission corridor capacity (Path 44) 

to cost-effectively increase emergency import-export capacity from 2,500 MW to 2,850 
MW. Increase the capacity of the east-west corridor (Southwest Powerlink) by upgrading 
transformers to increase rating from 1,900 MW to 2,100 MW of flow on a continuous 
basis. 

 

23.7 New Construction 
 
1. Require all new residential and commercial construction to be net zero energy demand. 

This means these structures incorporate state-of-the-art energy efficiency measures and 
are equipped with sufficient PV capacity to address the estimated annual energy demand 
of the structure. 

 



 

San Diego Smart Energy 2020  75 

24. Glossary 
 

Term 
 

Symbol Definition 

Advanced Metering 
Infrastructure 

AMI SDG&E $572 million project to install electronic electric 
and natural gas meters at all customer locations by 2011. 

Baseload  -- The minimum amount of power required at most/all times 
in the utility service territory. In SDG&E territory the 
baseload power requirement is in the range of 1,500 to 
2,000 megawatts. 

Baseload power plant -- A power plant that operates on a continuous basis at or 
near its output capacity. 

California Energy 
Commission 

CEC California Energy Commission 

California Independent 
System Operator 

CAISO California Independent System Operator 

California Public 
Utilities Commission 

CPUC California Public Utilities Commission 

Combined heat and 
power 

CHP Small natural gas-fired power plants less than 20 MW 
capacity that use hot exhaust gas from the combustion 
process to make steam for use in heating or cooling 
systems.  

Community Choice 
Aggregation 

CCA Legal option available to California cities and counties to 
become electric power purchasers and generators 
independent of an investor-owned utility. 

Demand response DR Actions that reduce electric power consumption during 
periods of peak demand. 

Distributed generation DG Electric power that is generated at the point of use. This 
can be renewable power, such as rooftop solar panels, or 
small natural gas-fired combined heat and power plants 
serving businesses, universities, hospitals, and government 
facilities. 

Fossil fuel -- Natural gas, oil, and coal. 
Gigawatt GW One million kilowatts, or one thousand megawatts. One 

gigawatt equals the electricity demand of ten million 100-
watt incandescent light bulbs.  

Gigawatt-hour GWh An electricity demand of one million kilowatts for one 
hour or one thousand megawatts for one hour. 

Greenhouse gases GHG Gases that trap heat in the atmosphere and lead to an 
increase in ambient temperature. Carbon dioxide (CO2), 
methane (CH4), and nitrous oxide (N2O) are prominent 
greenhouse gases. 

Kilowatt kW Unit of measure of electrical output. One kilowatt equals 
the electricity demand of ten 100 watt incandescent light 
bulbs. 
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Kilowatt-hour kWh One kilowatt of usage for one hour. This is the 
approximate average continuous electricity demand of a 
typical single family home. 

Imperial Irrigation 
District 

IID Public utility that serves Imperial County. 

Investor-owned utility IOU Investor-owned utilities are private power monopolies that 
are regulated by the California Public Utilities 
Commission. There are three investor-owned utilities in 
California: Pacific Gas & Electric, Southern California 
Edison, and San Diego Gas & Electric. 

Lifecycle cost -- Estimated levelized cost of a power generation technology 
over a 30-year period. 

Long-Term 
Procurement Plan 

LTPP SDG&E’s 2007-2016 strategic resource planning 
document submitted to the CPUC for approval in 
December 2006. 

Los Angeles 
Department of Water 
& Power 

LADWP Public utility that serves the City of Los Angeles.  

Megawatt MW One thousand kilowatts. One megawatt equals the 
electricity demand of ten thousand 100-watt light bulbs. 

Pacific Gas &  
Electric 

PG&E Investor-owned utility that serves northern and central 
California. 

Peak load  Peak load is the maximum electricity demand experienced 
during the year. Peak load occurs during hot summer 
afternoons when air conditioners are running at maximum 
rates.  

Peaking power plant  A power plant that is used only during periods of peak 
electricity demand. 

Photovoltaic PV Process of converting light energy into electric power. 
Public utility --- A non-profit electric utility that is a component of the 

public services provided by a municipal, county, or 
regional government. 

San Diego Regional 
Energy Strategy 2030 

RES 2030 Strategic regional energy plan adopted by SANDAG Board 
of Directors in July 2003. 

San Diego Association 
of  Governments 

SANDAG Regional planning agency representing all incorporated 
cities in San Diego as well as county government. 

San Diego Gas & 
Electric 

SDG&E Investor-owned utility that serves San Diego County and 
the extreme southwestern tip of Orange County. 

Southern California 
Edision 

SCE Investor-owned utility that serves part of central California 
and all of southern California with the exception of San 
Diego and Imperial Counties. 

Sunrise Powerlink SPL SDG&E’s proposed 500 kV, 1,000 MW transmission line. 
The Utility Ratepayers 
Network 

TURN Utility consumer’s non-profit advocacy group based in San 
Francisco. 

Utility Consumer’s 
Action Network 

UCAN Utility consumer non-profit advocacy group in San Diego. 
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Attachment A: Proposed Route of Sunrise Powerlink through Anza Borrego State Park 

 
 
SDG&E’s preferred route for the proposed 500 kV Sunrise Powerlink transmission line 
will pass through the center of Anza Borrego State Park. The proposed route will follow 
the pathway of an existing 40-foot high, 69 kV transmission line that has been in 
operation since the 1920s. Anza Borrego State Park is home to the largest population in 
the United States of the federally-listed endangered Peninsular Bighorn Sheep. The 500 
kV transmission towers will be much larger than the existing 69 kV transmission poles in 
the park and will potentially change the character of the wilderness landscape. 
 
Figure A1. The numbered transmission route in 
the center of the map below is the preferred route 
proposed by SDG&E. It will pass through the 
park on a route that takes it along the Vallecitos 
Mountain Wilderness, Pinyon Ridge Wilderness, 
and Grapevine Mountain Wilderness. 
[http://www.cpuc.ca.gov/environment/info/aspen/sunrise/sunrise.htm] 

Figure A2. Anza-Borrego State Park is a World 
Heritage site and the largest state park in 
California. Two 40-foot high, 69 kV creosote 
pole transmission lines have been in operation 
in the area since the 1920s, predating the 
founding of the park in the 1930s.  
[photo by Scot Martin] 

  
Figure A3. Anza Borrego State Park is home to 
the largest U.S. population of endangered 
Peninsular Bighorn Sheep. 
 
 
[photo by Scot Martin] 

Figure A4. The 500 kV transmission towers 
proposed by SDG&E will be much larger than 
the existing 69 kV transmission poles in the 
park and will potentially change the character of 
the wilderness landscape. 
[graphic by Scot Martin] 
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Attachment B:  Regional Sempra Energy Infrastructure and Projected Sunrise Powerlink 
 Route to Los Angeles 
 
 
Figure B1. This concept map showing the 
Sunrise Powerlink ultimately interconnecting 
with the Los Angeles area transmission grid 
was submitted by SDG&E in its March 6, 
2006 letter to the U.S. DOE requesting 
“national interest electric transmission 
corridor” status for the transmission line. 

Figure B2. The transmission line will pass through 
the heart of Anza Borrego State Park. The 500 kV 
towers proposed by SDG&E will be considerably 
larger than the existing 69 kV transmission poles 
in the park. The park is home to the largest U.S. 
population of federally endangered peninsular 
bighorn sheep. 

  
 
 
 
Figure B3. This map shows the interrelationship between the Sempra LNG terminal, Sempra 
natural gas pipelines, and the Sempra export power plant, all in Baja California, and the Sunrise 
Powerlink on the California side of the border. [source of base map: March 8, 2007 Sempra LNG 
presentation to the California Energy Commission; yellow tags and lines showing Sunrise Powerlink: B. Powers]  
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Attachment C: SDG&E Switch to LNG Will Negate Forecast GHG Reductions 
 
SDG&E forecasts a 20 percent reduction in greenhouse gas (GHG) emissions between 2007 and 
2016 in its Dec. 11, 2006 Long-Term Procurement Plan.1 However, the SDG&E forecast does not 
account for reversal of flow on the SDG&E natural gas pipeline system in 2009 to move imported 
liquefied natural gas (LNG) from Sempra’s LNG import terminal in Baja California to San Diego. 
Imported LNG carried a GHG burden that is approximately 25 percent greater than domestic natural 
gas.2 The additional GHG burden is related to the high CO2 content (10 percent) of the Indonesian 
raw gas that will be removed during gas processing3 and the energy necessary to: 1) cryogenically 
liquefy natural gas into LNG, 2) transport the LNG across the Pacific in a specially-designed 
tankers, and 3) regasify the LNG back to gaseous form at Sempra’s receiving terminal in Baja 
California.  
 
All of the power sold by SDG&E in 2016 that produces CO2 emissions will be generated by power 
plants burning natural gas.4 See Figure 1. Approximately 50 percent of the natural gas sold by 
SDG&E is used in electric generation plants.5 The remaining 50 percent is used primarily by 
commercial and residential customers for space heating, water heating, and cooking and related uses. 
All of this consumption will convert to natural gas derived from imported LNG when flow is 
permanently reversed on the SDG&E pipeline system in 2009. SDG&E’s parent company Sempra 
Energy will begin operation of its 1,000 million cubic feet per day (mmcfd) Costa Azul LNG import 
terminal in 2008.6 Sempra has preliminary approval from the CPUC to reverse flow on the SDG&E 
natural gas pipeline system to move this LNG from the Costa Azul LNG terminal directly into the 
San Diego market.7 The CEC forecasts that this flow reversal will occur in 2009.8,9 
 
The lifecycle GHG emissions from natural gas fired power plants in SDG&E service territory, and 
those served by the Baja California natural gas pipeline system which is interconnected with the 
Costa Azul LNG terminal, will increase by approximately 25 percent in 2009. As noted, all GHG-
emitting power generation sources identified in the 2016 SDG&E forecast are natural gas-fired. 
Therefore, all CO2 emissions forecast for 2016 shown in Figure 2 are from natural gas-fired sources. 
The result of the additional GHG associated with the lifecycle GHG burden of imported LNG will be 
to increase the SDG&E basecase CO2 emission estimates for power generation shown in Figure 2 by 
25 percent from 2009 forward. See the adjusted CO2 estimate (red line) in Figure 2. This will nullify 
the decline in GHG emissions from 2007 to 2016 currently projected by SDG&E.  
 
Lifecycle GHG emissions associated with imported LNG will eliminate the GHG reduction benefits 
of reaching 20 percent renewable energy generation by 2010 as mandated by AB 107. AB 32 
requires a return to the 1990 GHG emission level by 2020. This is an estimated GHG reduction of 25 
percent by 2020. The post-2020 phase of AB 32 is even more ambitious, targeting an 80 percent 
reduction in GHG by 2050. It is unlikely that SDG&E can achieve the 2020 AB 32 target if there is 
no net lifecycle reduction in GHG emissions from natural gas-fired combustion sources in SDG&E 
service territory in the 2007-2016 timeframe.  
 
Sempra proposes to import LNG from British Petroleum’s Tangguh, Indonesia LNG liquefaction 
plant. Figure 3 shows a graphic of the route from the liquefaction plant to Sempra’s LNG import 
terminal near Ensenada.. Figure 3 also shows a breakdown of the 25 percent  increase in lifecycle 
GHG emissions from each stage in the LNG process, from production of raw gas near Tangguh, 
processing and liquefaction of this gas, transport 7,500 miles to the LNG receiving terminal in Baja 
California, and regasification of the LNG for pipeline delivery to SDG&E service territory.  
 
The current sources of natural gas supply to California are shown in Figure 4. The U.S. DOE 
domestic natural gas production forecast through 2025 is provided in Table 1. DOE is projecting a 
14 percent increase in domestic natural gas production over the 2005-2025 period. 
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Figure 1. SDG&E Projection of Power Generation Sources to be Used to Meet Electricity Demand, 
 2007-201610 

 
 
 
 
 
Figure 2. SDG&E Projection of Greenhouse Gas Emissions Trend, 2007-2016, and Powers 
 Engineering Adjustment that Reflects the Lifecycle CO2 Increase (from electric power 
 generation only) Resulting from SDG&E Switch from Domestic Natural Gas to Imported 
 LNG in 200911 
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Figure 3. LNG versus Domestic Natural Gas: +25% Increase in Lifecycle Greenhouse Gas Emissions 
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Figure 4. Sources of California Natural Gas Supplies – 2006 
 

 
 
 
 

Table 1. U.S. DOE Domestic Natural Gas Production Forecast, 2005 – 2025a 
 

Year Domestic natural gas productionb 
(trillion cubic feet) 

2005 
 

2010 
 

2015 
 

2020 
 

2025 

18.23 
 

19.35 
 

19.60 
 

20.79 
 

20.59 
a)  U.S. DOE Energy Information Administration, Annual Energy Outlook with Projections to 2030, 
 Report DOE/EIA-0383, February 2007, p. 93. Tabular reference case natural gas production figures 
 online at: http://www.eia.doe.gov/oiaf/aeo/pdf/aeotab_13.pdf  
b) Reference case forecast is a 14% increase in U.S. domestic natural gas production from 2005 to 
 2020, from 18.23 trillion cubic feet per year to 20.79 trillion cubic feet per year. 
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1 SDG&E 2007-2016 Long-Term Procurement Plan, December 11, 2006, p. 207. 
2 P. Jaramillo, Carnegie-Mellon University, Comparative Life Cycle Air Emissions of Coal, Domestic Natural Gas, LNG, 
and SNG for Electricity Generation, Environmental Science & Technology, published online July 25, 2007, and 
“Supporting Information” document. All CO2 emission factors listed in this footnote are from the “Supporting 
Information” document. Assume the LNG is shipped from BP liquefaction plant in Tangguh, Indonesia, 7,500-mile 
tanker roundtrip to Sempra LNG regasification terminal in Baja California. The raw gas feeding the Tangguh 
liquefaction plant contains 10 percent CO2 which will be vented to atmosphere at the plant (source: BP Indonesia 
webpage http://www.bp.com/sectiongenericarticle.do?categoryId=9004748&contentId=7008786). This is equivalent to a 
CO2 emission rate of 12 lbs CO2 per MMBtu, per the Carnegie-Mellon estimate of 120 lbs CO2 per MMBtu of natural 
gas combusted. Assume average CO2 generation from liquefaction (14 lb CO2 per MMBtu without considering CO2 
content in raw gas). 7,500 miles is the same distance as Oman to the Everett, Massachusetts LNG terminal route cited in 
report, which generates 8 lb CO2 per MMBtu in transport CO2 emissions. Assume CO2 generation from LNG 
regasification and storage is low due to use of seawater heating to regasify the LNG (1 lb CO2 per MMBtu). Domestic 
natural gas emits a maximum of 140 lb CO2 per MMBtu. Total additional CO2 associated with LNG from Tangguh, 
Indonesia is 35 lb CO2 per MMBtu. Incremental lifecycle CO2 emissions associated with LNG imported from Tangguh 
are 35 lb CO2 ÷ 140 lb CO2 = 0.25, or a 25 percent increase in lifecycle CO2 emissions. 
3 BP Indonesia webpage (www.bp.com) - “Greenhouse gas emissions - The natural gas in the Tangguh fields contains 
approximately 10% CO2 - relatively high by industry standards.” This CO2 must be removed from the raw gas before the 
gas is liquefied. BP has made no commitment to sequester this CO2 following removal during gas processing. 
4 Natural gas fired sources included in the 2016 SDG&E plan are “natural gas”, “QF” – these are cogeneration plants 
firing natural gas, “market purchase”, and a portion of “distributed generation”. SDG&E identifies “market purchase” as 
having a CO2 emission rate (915 lb CO2 per MWh) similar to natural gas fired combined cycle generation (819 lb CO2 

per MWh). For this reason “market purchase is assumed to be natural gas-fired. All fossil fuel-fired cogeneration in 
SDG&E service territory is natural gas-fired. 
5 2006 California Natural Gas Report, SDG&E Tabular Data, pp. 98-100. In 2010, electric generation consumes 175 
mmcfd of 333 mmcfd total natural gas demand. In 2015, electric generation consumes 175 mmcfd of 348 mmcfd total 
demand. All other non-electric power generation combustion sources will consume 173 mmcfd in 2015. 
6 Sempra LNG website, Energia Costa Azul – Project Overview. www.sempralng.com.  
7 CPUC Decision 04-09-022, Rulemaking 04-01-025 to Establish Policies and Rules to Ensure Reliable, Long-Term 
Supplies of Natural Gas to California, Phase I, Sept. 2, 2004. Findings of Fact (p. 89): 38. There is potential California 
customer access to LNG supplies through Otay Mesa, Ehrenberg/Blythe, Oxnard and Long Beach. 39. Designating Otay 
Mesa as a common receipt point for both the SoCalGas and SDG&E systems will send a signal to potential LNG 
suppliers that the gas they provide will have access to the utilities’ systems. 
8 California Energy Commission, Natural Gas Market Assessment – Preliminary Results, staff draft report, in support of 
CEC 2007 Integrated Energy Policy Report, CEC-200-2007-009-SD, May 2007, p. 23. “Major findings regarding 
natural gas supply are: Importation of LNG is expected from Mexico into San Diego through the Transportadora De 
Gas Natural De Baja California (TGN) pipeline beginning in 2009. Gas imported from Costa Azul is projected to grow 
from zero to more than 1,500 MMcf per day by 2017.” 
9 J. Fore - CEC Natural Gas Unit, 2007 IEPR Natural Gas Forecast – Revised Reference Case, PowerPoint presentation, 
August 16, 2007. Graphic on p. 26 shows natural gas from Costa Azul LNG terminal coming northward through Otay 
Mesa receipt point to San Diego at rate of 350 million cubic feet per day (mmcfd) in beginning in mid-2009. This 
flowrate is greater than the average daily natural gas demand forecast by SDG&E for 2010 of 333 mmcfd (see footnote 
3). The revised August 16, 2007 LNG flow forecast shows LNG imports rising to 400 mmcfd through Otay Mesa in 
2016, significantly less than the initial June 2007 reference case forecasting 1,000 mmcfd of LNG imports by 2016 (this 
case is also shown in the graphic on p. 26 of the PowerPoint). 
10 SDG&E summary of 2007-2016 LTPP to SANDAG Energy Working Group, January 25, 2007. 
11 The lifecycle CO2 increase associated with the switch to LNG imports in 2009 is shown for electric power generation 
only. However, all stationary combustion sources using natural gas in SDG&E service territory will be using natural gas 
originating at the Costa Azul LNG terminal from mid-2009 onward. As a result, these sources will also see a 25 percent 
increase in lifecycle CO2 emissions. Non-electric power generation natural gas consumption in SDG&E service territory 
will average 173 mmcfd in 2015. The CO2 emission factor for natural gas consumption is 117 lb CO2 per million Btu of 
natural gas combustion (source: SDG&E Dec. 11, 2006 Long-Term Procurement Plan , Vol. I, p. 207). The heating value 
of natural gas is approximately 1,000 Btu’s per cubic foot. Therefore, the forecast CO2 emissions from non-electric 
power generation natural gas combustion in SDG&E service territory in 2015 is [173 mmcfd × (1,000 × 106 Btu/mmcfd) 
× 117 lb CO2/106 Btu]/2,000 lb/ton = 10,120 tons per day, or 3,694,000 tons per year of CO2. An increase of 25 percent 
in these non-electric power generation CO2 emissions, representing the lifecycle CO2 emissions increase resulting from 
the switch from domestic natural gas to LNG, is an increase of 920,000 tons per year of CO2. 
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Attachment E: SANDAG Comment Letter to SDG&E on 10-Year Plan 
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Focus on California’s preferred loading order 
Evaluate technologies’ costs and benefits  
Support renewable energy technologies  
Support distributed generation technologies 
Support in-region generation 

Focus on California’s Preferred Loading Order 

One of the RES Guiding Principles states that, “Energy efficiency and demand management 
programs will be preferred over the development of new fossil fuel generation resources.” In its 
procurement activities, SDG&E must follow the state-approved loading order, which gives highest 
priority to energy efficiency and demand response when planning for the state’s energy future. 
These energy-saving measures are followed in priority order by renewable energy and distributed 
generation, conventional large-scale generation and transmission respectively.  

The state’s top priorities must also be SDG&E’s. The LTPP submittal should clearly demonstrate how 
the utility is meeting or exceeding the state-mandated energy-saving targets for energy efficiency 
and demand response followed by renewables and distributed generation. Information imparted to 
the public should be as accurate, complete, and understandable as possible.  

Evaluation of Technologies’ Costs and Benefits  

Other RES Guiding Principles emphasize an energy supply portfolio that is diversified, cost efficient, 
environmentally sound, self sustaining, secure, and reliable. A planned approach for procurement 
should involve developing metrics for evaluation of prospective conventional and renewable 
technologies. Scoring criteria for each technology should include, but not be confined to, the 
following:

Cost-effectiveness to ratepayers-All technologies that are selected by SDG&E for their long-
term plans need to ensure the costs incurred by ratepayers on a project do not increase their 
bills unduly or unreasonably, if at all. 

Cost-effectiveness to systems-Projects that are selected by SDG&E should not propose higher 
than reasonable costs to be expended to develop needed technologies. 

Role in global warming-Projects should advance the state toward baseline GHG emission 
standards, e.g. the Governor’s Executive Order S-3-05, which states specific reduction goals for 
California and Assembly Bill 32, which passed the legislature in August 2006.

Community economic impact-A broader set of guidelines reviewing costs related to pollution 
mitigation, health risks, aesthetic impacts, jobs, etc.  

Sensitivity to gas supply risk-When determining the cost of a project, SDG&E should take the 
cost and projected price volatility of natural gas into consideration as a component of the 
total cost for the project.  

In project evaluation, SDG&E has noted that it already favors those projects that have the least 
environmental impact, that have the ability to meet specific reliability timelines, and that are the 
most cost-effective. SANDAG’s goal is to recommend enhancements to this procurement procedure 
to ensure a more open and transparent process. The utility’s request for proposals (RFP) should 
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provide prospective developers with the information they need to submit relevant projects to meet 
San Diego’s resource needs. After completion of each bid process, SDG&E could alert all bidders as 
to why their proposals were accepted or rejected. This could continually improve the solicitation 
process and quality of bids.  

Support for Renewable Energy Technologies 

The RES goal #3 states, “Increase the total electricity supply from renewable resources with an 
emphasis on in-region installations,”1 and includes a target of 50 percent of those renewables 
from in-region. Therefore, it is imperative that SDG&E supports all economically and 
technically feasible renewable energy technologies. This is especially true for rooftop 
photovoltaic systems and central plant solar, wind, and geothermal systems as mentioned in 
the 2005 study: Potential for Renewable Energy in the San Diego Region.

In order to achieve the state’s Renewable Portfolio Standard (RPS) goals, SANDAG supports the 
establishment of in-region “renewable energy parks” and the streamlining of the permitting 
and transmission process for access to these parks. This measure could effectively intensify 
interest in renewables in the region. In addition to large-scale projects, this could promote 
research, development and demonstration (RD&D) projects by greatly expanding the amount 
of renewable technologies available to study within the San Diego region. RD&D could include 
next generation renewable technologies as well as studies on the maturity of existing 
technologies, like fuel cells and combined heat and power (CHP) systems utilizing renewable 
fuel. These measures will produce vital information for SDG&E and other decision-making 
bodies that shape energy policy, and will reflect an accurate picture of the energy sources 
available and their associated costs.  

In addition to this goal, locally placed renewables within and outside of renewable energy 
parks should be incentivized prior to providing incentives for out-of-region renewables. As 
part of any RFP bid evaluation, SDG&E should include significant weighting for renewable 
projects.

Another issue gaining importance for renewable energy development is ownership of credits 
that contribute to the state’s RPS goals. The CPUC is currently addressing this complex issue for 
the entire state. Once the CPUC establishes which resources can be counted toward the 
utilities’ RPS goals with Renewable Energy Credits (RECs) and which cannot, SANDAG can 
revisit how this may or may not impact our regional renewable goals.  

Support for Distributed Generation Technologies 

RES goal #4 addresses the desire to increase the amount of distributed generation in the San Diego 
region. This is an area where there has not been significant progress toward the RES goal. SANDAG 
supports efforts to more aggressively reach the distributed generation target of 12 percent of peak 
demand by 2010, and recommends that SDG&E also take additional steps to reach this goal. 
Measures can include supporting the continuation of the Self Generation Incentive Program (SGIP), 
which provides incentives for distributed generation (DG) projects. (This program is currently 
scheduled to sunset December 31, 2007.)  

Another measure can be an assessment of any barriers in the utility’s rate and tariff structures 
available for end-users who are interested in taking advantage of distributed generation. For 
                                                     
1 Energy 2030: The San Diego Regional Energy Strategy, May 2003, www.sdenergy.org
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instance, the noncoincident peak demand tariff may be cost prohibitive for clean onsite DG use. 
Although these measures may not directly correlate to the long-term procurement plan filing, 
SANDAG would appreciate added attention to be given to enhancing the role of distributed 
generation in the San Diego region. SANDAG, through its Energy Planning program and the EWG, is 
poised to work with SDG&E and regional stakeholders in this area, both on technology 
development and on regulatory efforts. 

Support In-Region Generation 

With regard to renewable and nonrenewable electric generation in the region, SANDAG requests 
that all cost-effective and viable large-scale in-region generation projects be considered in SDG&E’s 
procurement plans. RES goal #2 calls for achieving and maintaining capacity to generate 65 percent 
of summer peak demand with in-county generation by 2010.  

Sunrise Transmission Project to be Addressed Separate from these Recommendations 

RES goal #5 calls for an increase in the transmission system capacity as necessary to maintain 
required reliability and to promote better access to renewable resources and competitively priced 
supply. The transmission grid provides for a number of functions, including providing access to out 
of region power, improving fuel diversity (in particular, renewables), providing access to broader 
supplies in the market that can help lower and stabilize electric prices, and improving system 
stability and reliability. These benefits need to be balanced with the fact that siting issues for new 
transmission lines are often contentious and difficult to achieve due to the large number of parties 
that are affected by such projects (e.g. visual impacts, potential impacts on property values, 
concerns for the impacts of electric and magnetic fields). Subsequent to this letter, SANDAG will 
review the Sunrise Powerlink as it correlates to all aspects of the RES, including the impact on 
in-region renewable and nonrenewable generation.  

We look forward to reviewing your draft submittal of the LTPP prior to your filing with the Public 
Utilities Commission. We also would like to thank you for the occasion to participate in the LTPP 
process as a planning partner, and look forward to an ongoing collaborative relationship in this 
realm.

Sincerely,  

MICKEY CAFAGNA 
Chair, SANDAG Board of Directors 

MC:RR:dd

cc: Commissioner Michael Peevey, CPUC 
 Administrative Law Judge Carol Brown, CPUC 
 Senator Christine Kehoe, Chair, Senate Energy, Utilities and Communications Committee 

35
San Diego Smart Energy 2020 E4



Attachment F: Summary of Strategic Energy Assessments for San Diego Region 
 
 
1. Energy Parks to Balance Renewable Energy in San Diego Region  
(R. Caputo, B. Butler, July 2007) 
 
Current regional energy goal in San Diego is 40 percent renewable electricity by 2030, and 
having 50 percent come from within San Diego County.  In-county land availability is fractured 
with sizes less than 200 acres at a site. To use this in-country resource, from 50 to 150 smaller 
solar plants would be required to match the power of one large desert plant. The concept of 
“energy parks” was suggested to overcome this barrier to in-county renewables and would allow 
multiple plant sites to be readied for construction and placed in a renewable energy land bank.  
 
A new 64 MW parabolic trough plant by Solargenix is under construction in the Eldorado Valley 
Solar Energy Park created by Boulder City, Nevada. This is the first solar energy park created in 
the southwest. We have used this as a model for the Renewable Energy Parks proposed for San 
Diego County.  
 
Concentrating photovoltaic systems (CPV) are making significant strides. A prototype 1 MW 
plant was built by Amonix for Arizona Public Service has been operating for several years, and a 
second 1 MW plant is being built by Sharp for Nevada Power. Concentrations of 400 to 1000 
suns are used and cell efficiencies of 28 to 40 percent are achieved, with solar to AC electric 
efficiencies of 18 to 25 percent. 
 
Flat plate photovoltaics (PV) are used on or near buildings. This is the only distributed solar 
technology considered and it holds great promise especially because of the recently enacted 
California Solar Initiative (CSI) program. The California Energy Commission goal for all of 
California is that 3,000 MW on-site PV be in place in 10 years. For the San Diego region, about 
10 percent of this is expected. At the present time, about 30 MW of on-building PV exist in San 
Diego.  
 
The more remote eastern half of San Diego County is the suggested region for the smaller 
concentrating solar plants that would not require transmission lines to bring the power to the 
urban center. First of all, what are the characteristics of the available land?  
 
The best match between the smaller (<200 acres) parcels of rolling land in the rural eastern part 
of San Diego County and the four CSP technologies, is the dish-Stirling and the CPV systems. If 
10 percent of the total available land is used as the technical potential of this resource, then 
20,740 acres are available. This translates to a technical potential close to 4,000 MW. This is 
significant since the current peak power demand of the San Diego region is 4500 MW and the 
peak load (air conditioning) occurs when the sun is most intense.  
 
The major assumption that this analysis rests on is the creation and vigorous implementation of 
renewable energy parks with-in San Diego County. It is unlikely that solar energy plant 
contractors would willingly attempt to site over 1,100 MW capacity sprinkled over 50 to 150 
sites. They would rather pick one or two desert sites to accomplish this and let others worry 
about constructing transmission lines to the city. The difficulty of about 100 sets of siting would 
deter all but the very strong hearted. 
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The energy park idea is to remove most of the initial barriers to small power plant siting. This 
would involve the plant site to be chosen, the land to be purchased or leased, the zoning changes 
arranged, the local, county, state and federal (if needed) approval process to be started along with 
“generic” environment impact assessment. The local grid connection and other utilities would be 
arranged and the site readied for start of plant construction. This site would be put in the energy 
land bank and thus made available for rapid plant startup when the date was established for the 
needed power and the local utility sought to sign a power purchase agreement with a power plant 
builder.  
 
Since this 50/50 goal was generated by SANDAG which has as it members, all 19 local political 
entities in San Diego County. The proactive support of these separate political entities that make 
up the SANDAG board in streamlining their internal procedures, would make a major 
contribution to bringing this concept to life.  
 
This two step approach is recommended. The first step would be taken by the local political 
entities (some of the 19 local jurisdictions in San Diego County) to streamline their evaluation 
and approval process to expedite the processing of the 100 or so small power plants. The second 
step to for San Diego County to contribute the up-front costs for studies and the land acquisition 
or lease. This second step could also be taken by SANDAG to petition the CPUC to support the 
renewable energy park concept and establish the procedures to authorize and allow funding of all 
the activities needed to create the energy park.  
 
 
2. Creating a Sustainable Economy – San Diego/Tijuana Case Study  
(Jim Bell, 2nd edition, March 2007)  
 
Jim Bell is a sustainable resource planner who has been heavily involved in energy planning in 
the San Diego area for many years. The second edition of his book “Creating a Sustainable 
Economy and Future on Our Planet - San Diego/Tijuana Region Case Study” was published in 
March 2007. Mr. Bell’s analysis emphasizes the development of a sustainable local energy 
economy through maximum use of commercial and residential PV systems. The main elements 
of his analysis are for achieving energy self-sufficiency are described in the following 
paragraphs.  
 

“Our region is so rich in renewable energy resources that we could easily become energy 
self-sufficient even without energy-use efficiency improvements. For example, even with 
zero efficiency improvements, San Diego County could self-sufficient for electricity through 
2050 if 34 percent (48 square miles) of the 140 square miles of county land projected to be 
covered by roofs and parking lots in 2050 if they were covered by photovoltaic (PV) systems.  
For comparison in 2005, an estimated 110 square miles of county land was already covered 
by roofs and parking lots.  
 
With a 40 percent increase in efficiency only 20 percent (29 square miles) of the county’s 
roofs and parking lots would need to be covered for the county to be self-sufficient for 
electricity through 2050. Without efficiency improvements, covering 86 percent (121 square 
miles) of our county’s projected 140 square miles of roofs and parking lots in 2050 with PV 
systems would produce enough electricity to replace all the imported energy projected to be 
used in San Diego County in that year.  With a 40 percent increase in energy use efficiency, 
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only 52 percent (73 square miles) of the county's  roofs and parking lots, would need to be 
covered with PV systems for San Diego County to self-sufficient for all energy sources 
through 2050. Coupling a 40 percent improvement in efficient energy use with covering 100 
square miles of roofs and parking lots with PV systems, the county would become a large 
energy exporter. An additional 37 square miles of PV production at $0.10 per kWh would 
bring in $1.8 billion per year of revenue.  
 
At $0.10 per kWh, regional energy self-sufficiency in 2002 would have kept about $7 billion 
in San Diego/Tijuana region, $5.2 billion in San Diego County alone. According to economic 
multiplier theory, adding $7 billion to our local economy each year would increase local 
yearly economic activity by $14 billion.”  

 
 
3. Green Energy Options to Replace the South Bay Power Plant  
(Local Power, February 2007, prepared for Environmental Health Coalition) 
 
The Green Energy Options (GEOs) are three electric energy portfolios designed to meet three 
different levels of capacity replacement for the South Bay Power Plant. They address a range of 
possible regional needs and provide a range of investment options. The current power plant 
supplies electricity in the period of high demand during the day and early evenings, and the GEO 
portfolios are designed to meet that same requirement. Each GEO portfolio includes diverse 
technologies in order to avoid “putting all eggs in one basket”. 
 
The GEOs provide three levels of capacity replacement relative to the current 700 megawatt 
power plants. The nominal capacity of the GEO options range between 660 megawatts and 1150 
megawatts, but this translates into a smaller equivalent capacity for the purposes of replacing the 
existing plant. This is because some renewable technologies, mainly wind power, only produce 
electricity part of the time. But the wind resource is given a boost relative to its otherwise 
intermittent nature, since one portion of the wind power is delivered to pump water uphill into a 
reservoir during the evening so it is available the next day to power generators when demand for 
electricity is high. Nearly all the rest of the portfolio’s generation capacity is considered to be 
able to carry its weight in electrical system support, without any greater degree of help than other 
types of electrical generation routinely receive. This rating, called the Effective Load Carrying 
Capacity, is a product of the full capacity of the power generation equipment and the availability 
of the energy resource. In the case of wind, studies have shown that the lowest “carrying 
capacity” for actual major California wind farms is about 25 percent. We have been even more 
conservative, and assumed that only 20 percent would “count”. 
 
The targets are established as meeting 50 percent, 70 percent and 90 percent of the current South 
Bay Power Plant’s capacity for supplying power during the hours of peak demand. Thus the 
portfolio is designed to meet the same needs and have similar functionality to the existing plant, 
though with a number of extended capabilities that the current plant does not have. For instance, 
the pumped storage plant can respond nearly instantly to changes in demand for electricity, a 
factor that can be critical during a power emergency. A summary of the energy replacement 
options for South Bay are provided in the following table: 
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Summary of Energy Portfolio Replacement Options for South Bay 
50 percent 70 percent 90 percent  

Facility MW GWh MW GWh MW GWh 
Wind farm 150 460 325 990 400 1,200 
Pumped water storage 60 250 90 250 150 420 
Concentrating solar 160 450 160 450 160 450 
Natural gas peaker 90 250 190 530 240 670 
PV 20 30 20 30 20 30 
Peak demand reduction 20 35 20 35 20 35 
Transmission -- -- -- -- -- -- 
Replacement target (MW) 350 490 630 
Electricity generation (GWh) 1,270 1,960 2,270 
Ave. peak power cost (¢/kWh) 8.7-10.4 8.4-10.8 8.5-10.3 
 
Community Choice Aggregation (CCA) is the best approach to eliminating the need for power 
generation on the South Bay.  CCA would enable a full range of options, including transmission 
of power.  If Chula Vista forms a CCA or builds a power generation facility, it may elect to 
obtain transmission services within or outside Chula Vista, by acquiring access to existing 
transmission capacity, arranging with SDG&E to provide transmission access, pursuant to 
Federal Energy Regulatory Commission (FERC) Order 888, or arranging to purchase 
transmission services from another party such as a tribal government. No option would require 
adding transmission lines leading outside the county, and all would make use of existing 
transmission pathways. 
 
In addition, Chula Vista and a number of potential public partners may issue municipal revenue 
bonds (“H Bonds”) to finance renewable energy and conservation facilities. 
 
A critical facet of the GEO options is to include local power resources that require little or no 
transmission facilities to deliver the power to customers.  Chula Vista and the San Diego County 
region offer opportunities to develop a variety of green energy resources. These opportunities 
include solar energy, energy conservation, and cogeneration, in coordination with parties 
interested in participating in the development of the facilities and/or the purchase of power from 
such facilities. Where transmission of electricity is required, the GEO options have sought to 
insure that existing transmission corridors can be used, to avoid most of the expense and 
environmental impact of any new facilities. The GEO options are also designed to reduce the 
need for importing renewable power, and natural gas, from outside the county. 
 
Photovoltaics (PV) on Chula Vista rooftops, energy efficiency, demand response may be 
fundable with existing ratepayer revenue if a CCA is formed and would be facilitated by 
submitting a request to administer the funds to the California Public Utilities Commission. 
 
Other distributed generation may be undertaken within the City under a CCA or a revenue bond 
funded (“H Bond”) program, and Chula Vista may invest General Funds in renewable energy 
projects for non-CCA customers if the City wishes to operate the plant as a public enterprise.  
 
Renewable and conservation facility assets will retain their market value and generate revenue 
after the revenue bonds or other financing are repaid, in some cases for decades, offering both 
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returns on public investment and very low cost energy for local government, residents and 
businesses. 
 
4. Potential for Renewable Energy in the San Diego Region  
(San Diego Regional Renewable Energy Study Group, August 2005, 
www.renewablesg.org) 
 
The purpose of this study was to estimate the size of the regional renewable energy resource base 
and the approximate cost of renewable energy power generation. The projected regional 
renewable energy technical potential is summarized in the following table: 
 

Region’s Renewable Energy Technical Potential in 20201  

 
 
 The SDG&E system peak demand for 2004 was 4,065 MW. Total energy requirement in the 
region, include customers served by SDG&E as well as other energy providers, was 20,578 
GWh.  
 
The estimated peak demand technical potential of residential and commercial PV in 2010 is 
4,400 MW, with an annual energy production of approximately 6,600 GWh. The estimated peak 
demand technical potential of residential and commercial PV in 2020 is 4,700 MW, with an 
annual energy production of approximately 7,000 GWh.  This PV estimate does not include the 
technical PV potential of parking areas and parking structures. The technology potential of CSP 
technology in more rural areas of San Diego County was estimated at 2,900 MW and 5,000 
GWh. 
 
Solar trough was the only concentrating solar power (CSP) technology evaluated. There are 354 
MW of solar trough CSP plants in operation in California. Dish Stirling, the CSP technology that 
SDG&E has contracted for in Imperial Valley, was identified as a pre-commercial technology in 
the report and was not evaluated for that reason. 
  

                                                           
1 San Diego Regional Renewable Energy Study Group, Potential for Renewable Energy in the San Diego Region, 
August 2005, Executive Summary, p. 5. 
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Attachment G: California Statewide 2005 Electricity Usage During Peak Periods 
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Attachment H: Thermal Energy Storage Description 
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When shopping for a new appliance or considering a home improvement, think energy efficiency. It
helps you save energy for many years to come, and could contribute to lower energy bills at your
home. Helping you be more energy-efficient is one of the ways SDG&E® strives to provide exceptional
customer service.  Here are the rebates SDG&E offers for single family homes. 

ENERGY-EFFICIENT MEASURE YOUR REBATE

Appliances 
Dishwasher ENERGY STAR®-qualified (Energy Factor of 0.65 or greater) $30/unit

Refrigerator ENERGY STAR®-qualified $50/unit

Refrigerator (or freezer) recycling, with free pickup $35/unit
Recycling program run by a 3rd party, not SDG&E. For more on the  recycling program call them at 1-800-599-5792.

Cooling/Heating
Room Air Conditioner ENERGY STAR®-qualified $50/unit

Whole House Fan (Must have existing central air conditioning to qualify) $50/unit 

Central Natural Gas Furnace (≥ 92% AFUE) $200/unit

Insulation 
Attic or Wall Insulation $0.15/sq. ft.

Swimming Pool  
Pool pump and motor – single speed $30/unit

Pool pump and motor with automatic controller- multi speed $100/unit

Time Clock Reset $25/pool
(Must reduce filtering time by two hours or more and filter during off-peak hours - before noon or after 6PM - daily.)

Water Heaters (minimum storage of 30 gallons)

Efficient Natural Gas (Energy Factor of 0.62 or greater) $30/unit

Electric Water Heater (Energy Factor of 0.93 or greater) $30/unit

Before you buy:

Please review the application for specific requirements and rebate qualifications. Applications for rebates are accepted on
a first-come, first-served basis until program funds are no longer available. The amount and availability of rebates may
change during the year. Rebates apply only to specific makes and models. 

SDG&E and participating retailers are now making it easy for customers to receive rebates instantly. There is no need to fill
out an application and wait for a check; instead, the rebate amount is taken off the purchase price at the point of sale. Only
one rebate per item - items rebated at the point of sale do not qualify for a mail-in rebate. 

Mail-in rebate applications and the list of participating instant rebate retailers are available at www.sdge.com. For more
information, call the Energy Information Center at 1-800-644-6133 or e-mail info@sdge.com. The Energy Information
Center is open Monday through Friday, 8am to 5pm. 

The Energy Efficiency Rebate Program may be modified or terminated without prior notice.  SDG&E is not responsible for any particular contractor selected or equipment/materials installed, or for
purchases not meeting applicable qualifications. SDG&E is not responsible for any goods and services obtained by the customer from third parties. This program is funded by California utility customers
and administrated by SDG&E, under the auspices of the California Public Utilities Commission.

2007 Energy-Efficiency
Rebates for Your Home

© 2007 San Diego Gas & Electric Company. All copyright and trademark rights reserved. 0770016  0207  0M

Attachment I: 2007 SDG&E Residential Energy Efficiency Rebates
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Attachment J:  San Diego Solar Initiative $1.5 Billion Financing Plan to Achieve 50% 
GHG Reduction 

 
 
Overview 
 
The San Diego Solar Initiative financial plan described in this attachment, with a $1.5 
billion photovoltaic (PV) incentives budget, results in the installation of 3,004 MW of 
direct current PV without battery storage. However, as shown on p. J9 titled “PV 
Installations by Month,” there is some degradation in PV performance over time. This 
results in a net installed direct current PV capacity of 2,941 MW in 2018. 
 
The PV panels generate direct current (DC) electricity. All buildings or residences that 
receive electricity from the transmission grid use alternating current (AC) electricity. The 
DC electricity from the PV panels must be converted to alternating current (AC) via an 
inverter to be compatible with the AC electricity moving over the transmission grid. 
About a quarter of the potential power is lost in this conversion process. 
 
There are significant losses in converting the DC power from the panels into AC power 
ready for transmission over the grid. The assumption used in estimating the AC capacity 
that will be installed under the San Diego Solar Initiative is that only 77 percent of the 
maximum DC power potential of the panels is converted to AC power. The AC output 
from 2,941 MW of direct current PV is 0.77 x 2,941 MW = 2,265 MW. The total amount 
of grid-compatible AC capacity that would be installed under the San Diego Solar 
Initiative, if no battery storage is included, is 2,265 MW. 
 
PV systems that are equipped with sufficient battery storage can continue to operate at 
rated capacity during the afternoon peak demand period. This is when electric power is 
most needed and most valuable. Southern California Edison began a demonstration 
project using rooftop PV systems as peaking plants in the summer of 2007. These 
demonstration units use Gaia Power Towers for storage and energy management. Use 
of Gaia Power Towers adds somewhat less than 10 percent to the gross PV system 
cost. 
 
A basic assumption of the San Diego Solar Initiative is that all PV installed under the 
Initiative would be equipped with battery storage to allow this PV capacity to be 
available to meet afternoon peak demand. Ten (10) percent of the incentives budget is 
allocated to the purchase of battery storage and associated control hardware instead of 
PV panels. Therefore the net PV capacity is reduced 10 percent from the 2,265 MW AC 
figure to allow for all of these PV systems to be equipped with battery storage. The net 
PV capacity with battery storage is 2,265 MW – (2,265 MW × 0.10) = 2,040 MW. 
 
The San Diego Solar Initiative with a $1.5 billion incentives budget would result in 2,040 
MW AC of net rooftop PV with battery storage being added to the generation base in 
San Diego County. 
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PV Installations by Month

year month

Total MW solar 
installed by 
month-end

New solar 
MW DC 
installed 

each month

Monthly 
solar MWh 
eligible for 

PBI

Total solar 
MWh eligible 

for PBI by 
year-end

Year of 
Operation

Solar MWh 
Generated & 
Eligible for 

PBI

Cumulative MW 
of solar electricity 
installations (DC 

adjusted for 
degradation)

2008 6 0.001 1 Adj.(1) --> 99.95% 2007 1,811        4.3
2008 7 0.7 #N/A 86 to reflect assumed 2008 12,587      12.4
2008 8 1.4 0.71 173 monthly degradation in 2009 30,142      27.8
2008 9 2.1 0.71 259 solar output. 2010 63,598      57.2
2008 10 2.8 0.71 345 2011 127,398    113.3
2008 11 3.6 0.71 431 2012 249,090    220.2
2008 12 4.3 0.71 517 1811 2013 481,244    424.3
2009 1 4.9 0.68 599 2014 924,157    813.6
2009 2 5.6 0.68 681 2015 1,769,200 1556.4
2009 3 6.3 0.68 763 2016 3,381,507 2973.7
2009 4 7.0 0.68 845 2017 4,312,292 2957.2
2009 5 7.6 0.68 927 2018 4,288,355 2940.8
2009 6 8.3 0.67 1008
2009 7 9.0 0.67 1090
2009 8 9.7 0.67 1172
2009 9 10.3 0.67 1253
2009 10 11.0 0.67 1335
2009 11 11.7 0.67 1417
2009 12 12.4 0.67 1498 12587
2010 1 13.6 1.29 1654
2010 2 14.9 1.29 1811
2010 3 16.2 1.29 1967
2010 4 17.5 1.29 2123
2010 5 18.8 1.29 2279
2010 6 20.1 1.29 2434
2010 7 21.4 1.28 2590
2010 8 22.7 1.28 2746
2010 9 23.9 1.28 2901
2010 10 25.2 1.28 3057
2010 11 26.5 1.28 3212
2010 12 27.8 1.28 3368 30142
2011 1 30.2 2.46 3665
2011 2 32.7 2.46 3963
2011 3 35.2 2.45 4261
2011 4 37.6 2.45 4558
2011 5 40.1 2.45 4855
2011 6 42.5 2.45 5152
2011 7 45.0 2.45 5449
2011 8 47.4 2.45 5746
2011 9 49.9 2.45 6043
2011 10 52.3 2.45 6339
2011 11 54.7 2.44 6635
2011 12 57.2 2.44 6932 63598
2012 1 61.9 4.69 7499
2012 2 66.6 4.68 8067
2012 3 71.2 4.68 8635
2012 4 75.9 4.68 9202
2012 5 80.6 4.68 9768
2012 6 85.3 4.67 10335
2012 7 89.9 4.67 10901
2012 8 94.6 4.67 11467
2012 9 99.3 4.67 12033
2012 10 103.9 4.66 12598
2012 11 108.6 4.66 13163
2012 12 113.3 4.66 13728 127398
2013 1 122.2 8.94 14812
2013 2 131.1 8.93 15895
2013 3 140.1 8.93 16977
2013 4 149.0 8.92 18059
2013 5 157.9 8.92 19140
2013 6 166.8 8.92 20221
2013 7 175.7 8.91 21301
2013 8 184.6 8.91 22380
2013 9 193.5 8.90 23459
2013 10 202.4 8.90 24538
2013 11 211.3 8.89 25616
2013 12 220.2 8.89 26693 249090
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2014 1 237.3 17.05 28760
2014 2 254.3 17.04 30826
2014 3 271.4 17.03 32891
2014 4 288.4 17.03 34955
2014 5 305.4 17.02 37018
2014 6 322.4 17.01 39079
2014 7 339.4 17.00 41140
2014 8 356.4 16.99 43200
2014 9 373.4 16.98 45258
2014 10 390.4 16.98 47316
2014 11 407.3 16.97 49373
2014 12 424.3 16.96 51428 481244
2015 1 456.8 32.53 55371
2015 2 489.3 32.52 59313
2015 3 521.8 32.50 63252
2015 4 554.3 32.48 67190
2015 5 586.8 32.47 71125
2015 6 619.2 32.45 75059
2015 7 651.7 32.44 78990
2015 8 684.1 32.42 82920
2015 9 716.5 32.40 86848
2015 10 748.9 32.39 90773
2015 11 781.3 32.37 94697
2015 12 813.6 32.35 98619 924157
2016 1 875.7 62.07 106142
2016 2 937.7 62.04 113662
2016 3 999.7 62.01 121179
2016 4 1,061.7 61.98 128691
2016 5 1,123.7 61.95 136200
2016 6 1,185.6 61.92 143705
2016 7 1,247.5 61.89 151206
2016 8 1,309.3 61.85 158703
2016 9 1,371.1 61.82 166197
2016 10 1,432.9 61.79 173687
2016 11 1,494.7 61.76 181173
2016 12 1,556.4 61.73 188655 1769200
2017 1 1,674.9 118.43 203010
2017 2 1,793.2 118.37 217358
2017 3 1,911.5 118.31 231699
2017 4 2,029.8 118.25 246032
2017 5 2,148.0 118.19 260359
2017 6 2,266.1 118.13 274678
2017 7 2,384.2 118.08 288990
2017 8 2,502.2 118.02 303295
2017 9 2,620.2 117.96 317593
2017 10 2,738.1 117.90 331883
2017 11 2,855.9 117.84 346166
2017 12 2,973.7 117.78 360443 3381507
2018 1 2,972.3 -1.38 360275
2018 2 2,970.9 -1.38 360108
2018 3 2,969.5 -1.38 359941
2018 4 2,968.2 -1.38 359774
2018 5 2,966.8 -1.38 359607
2018 6 2,965.4 -1.38 359441
2018 7 2,964.0 -1.38 359274
2018 8 2,962.7 -1.37 359107
2018 9 2,961.3 -1.37 358941
2018 10 2,959.9 -1.37 358774
2018 11 2,958.5 -1.37 358608
2018 12 2,957.2 -1.37 358441 4312292
2019 1 2,955.8 -1.37 358275
2019 2 2,954.4 -1.37 358109
2019 3 2,953.1 -1.37 357943
2019 4 2,951.7 -1.37 357777
2019 5 2,950.3 -1.37 357611
2019 6 2,949.0 -1.37 357445
2019 7 2,947.6 -1.37 357280
2019 8 2,946.2 -1.37 357114
2019 9 2,944.9 -1.37 356948
2019 10 2,943.5 -1.37 356783
2019 11 2,942.1 -1.36 356617
2019 12 2,940.8 -1.36 356452 4288355
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Attachment K:  San Diego Solar Initiative Financing Plan Limited to $700 Million Solar 
Incentives Budget 

 
 
Overview 
 
The limited San Diego Solar Initiative financial plan described in this attachment, with a 
$700 million photovoltaic (PV) incentives budget, results in the installation of 1,346 MW 
of direct current PV without battery storage. However, as shown on p. K9 titled “PV 
Installations by Month,” there is some degradation in PV performance over time. This 
results in a net installed direct current PV of 1,332 MW in 2018. 
 
The PV panels generate direct current (DC) electricity. All buildings or residences that 
receive electricity from the transmission grid use alternating current (AC) electricity. The 
DC electricity from the PV panels must be converted to alternating current (AC) via an 
inverter to be compatible with the AC electricity moving over the transmission grid. 
About a quarter of the potential power is lost in this conversion process. 
 
There are significant losses in converting the DC power from the panels into AC power 
ready for transmission over the grid. The assumption used in estimating the AC capacity 
that will be installed under the San Diego Solar Initiative is that only 77 percent of the 
maximum DC power potential of the panels is converted to AC power. The AC output 
from 1,332 MW of direct current PV is 0.77 x 1,332 MW = 1,026 MW. The total amount 
of grid-compatible AC capacity that would be installed under the San Diego Solar 
Initiative, if no battery storage is included, is 1,026 MW. 
 
PV systems that are equipped with sufficient battery storage can continue to operate at 
rated capacity during the afternoon peak demand period. This is when electric power is 
most needed and most valuable. Southern California Edison began a demonstration 
project using rooftop PV systems as peaking plants in the summer of 2007. These 
demonstration units use Gaia Power Towers for storage and energy management. Use 
of Gaia Power Towers adds somewhat less than 10 percent to the gross PV system 
cost. 
 
A basic assumption of the San Diego Solar Initiative is that all PV installed under the 
Initiative would be equipped with battery storage to allow this PV capacity to be 
available to meet afternoon peak demand. Ten (10) percent of the incentives budget is 
allocated to the purchase of battery storage and associated control hardware instead of 
PV panels. Therefore the net PV capacity is reduced 10 percent from the 1,026 MW AC 
figure to allow for all of these PV systems to be equipped battery storage. The net PV 
capacity with battery storage is 1,026 MW – (1,026 MW × 0.10) = 923 MW. 
 
The limited version of the San Diego Solar Initiative with a $700 million incentives 
budget would result in 923 MW AC of net rooftop PV with battery storage being added 
to the generation base in San Diego County. 
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PV Installations by Month

year month

Total MW solar 
installed by 
month-end

New solar 
MW DC 
installed 

each month

Monthly 
solar MWh 
eligible for 

PBI

Total solar 
MWh eligible 

for PBI by 
year-end

Year of 
Operation

Solar MWh 
Generated & 
Eligible for 

PBI

Cumulative MW 
of solar electricity 
installations (DC 

adjusted for 
degradation)

2008 6 0.001 1 Adj.(1) --> 99.95% 2007 1,092        2.6
2008 7 0.4 #N/A 52 to reflect assumed 2008 7,446        7.3
2008 8 0.9 0.43 104 monthly degradation in 2009 17,390      15.9
2008 9 1.3 0.43 156 solar output. 2010 35,665      31.8
2008 10 1.7 0.43 208 2011 69,269      61.0
2008 11 2.1 0.43 260 2012 131,079    114.7
2008 12 2.6 0.43 311 1092 2013 244,788    213.5
2009 1 3.0 0.39 359 2014 453,991    395.4
2009 2 3.4 0.39 407 2015 838,903    729.9
2009 3 3.7 0.39 454 2016 1,547,119 1345.5
2009 4 4.1 0.39 502 2017 1,951,706 1338.7
2009 5 4.5 0.39 549 2018 1,941,893 1332.0
2009 6 4.9 0.39 597
2009 7 5.3 0.39 644
2009 8 5.7 0.39 692
2009 9 6.1 0.39 739
2009 10 6.5 0.39 787
2009 11 6.9 0.39 834
2009 12 7.3 0.39 881 7446
2010 1 8.0 0.72 969
2010 2 8.7 0.72 1056
2010 3 9.4 0.72 1144
2010 4 10.2 0.72 1231
2010 5 10.9 0.72 1319
2010 6 11.6 0.72 1406
2010 7 12.3 0.72 1493
2010 8 13.0 0.72 1580
2010 9 13.8 0.72 1667
2010 10 14.5 0.72 1754
2010 11 15.2 0.72 1842
2010 12 15.9 0.72 1929 17390
2011 1 17.2 1.33 2089
2011 2 18.6 1.33 2250
2011 3 19.9 1.33 2411
2011 4 21.2 1.32 2571
2011 5 22.5 1.32 2732
2011 6 23.9 1.32 2892
2011 7 25.2 1.32 3053
2011 8 26.5 1.32 3213
2011 9 27.8 1.32 3373
2011 10 29.2 1.32 3533
2011 11 30.5 1.32 3693
2011 12 31.8 1.32 3853 35665
2012 1 34.2 2.44 4149
2012 2 36.7 2.44 4445
2012 3 39.1 2.44 4740
2012 4 41.5 2.44 5036
2012 5 44.0 2.44 5331
2012 6 46.4 2.43 5626
2012 7 48.8 2.43 5921
2012 8 51.3 2.43 6216
2012 9 53.7 2.43 6510
2012 10 56.1 2.43 6805
2012 11 58.6 2.43 7099
2012 12 61.0 2.43 7393 69269
2013 1 65.5 4.49 7937
2013 2 70.0 4.49 8481
2013 3 74.5 4.48 9025
2013 4 78.9 4.48 9568
2013 5 83.4 4.48 10111
2013 6 87.9 4.48 10654
2013 7 92.4 4.48 11196
2013 8 96.8 4.47 11738
2013 9 101.3 4.47 12280
2013 10 105.8 4.47 12822
2013 11 110.2 4.47 13363
2013 12 114.7 4.46 13904 131079
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2014 1 123.0 8.26 14905
2014 2 131.2 8.25 15906
2014 3 139.5 8.25 16906
2014 4 147.7 8.25 17905
2014 5 156.0 8.24 18904
2014 6 164.2 8.24 19903
2014 7 172.4 8.23 20901
2014 8 180.7 8.23 21898
2014 9 188.9 8.23 22895
2014 10 197.1 8.22 23892
2014 11 205.3 8.22 24888
2014 12 213.5 8.21 25883 244788
2015 1 228.7 15.19 27725
2015 2 243.9 15.19 29566
2015 3 259.1 15.18 31406
2015 4 274.3 15.17 33245
2015 5 289.4 15.16 35083
2015 6 304.6 15.16 36920
2015 7 319.7 15.15 38756
2015 8 334.9 15.14 40591
2015 9 350.0 15.13 42426
2015 10 365.1 15.13 44259
2015 11 380.3 15.12 46092
2015 12 395.4 15.11 47923 453991
2016 1 423.3 27.96 51312
2016 2 451.3 27.94 54699
2016 3 479.2 27.93 58084
2016 4 507.1 27.91 61467
2016 5 535.0 27.90 64849
2016 6 562.9 27.89 68229
2016 7 590.8 27.87 71608
2016 8 618.6 27.86 74984
2016 9 646.5 27.84 78359
2016 10 674.3 27.83 81733
2016 11 702.1 27.82 85104
2016 12 729.9 27.80 88474 838903
2017 1 781.4 51.44 94709
2017 2 832.8 51.41 100941
2017 3 884.2 51.39 107170
2017 4 935.5 51.36 113395
2017 5 986.9 51.34 119617
2017 6 1,038.2 51.31 125837
2017 7 1,089.4 51.28 132053
2017 8 1,140.7 51.26 138266
2017 9 1,191.9 51.23 144476
2017 10 1,243.1 51.21 150683
2017 11 1,294.3 51.18 156886
2017 12 1,345.5 51.16 163087 1547119
2018 1 1,344.9 -0.57 163018
2018 2 1,344.4 -0.57 162950
2018 3 1,343.8 -0.57 162881
2018 4 1,343.2 -0.56 162813
2018 5 1,342.7 -0.56 162745
2018 6 1,342.1 -0.56 162676
2018 7 1,341.5 -0.56 162608
2018 8 1,341.0 -0.56 162539
2018 9 1,340.4 -0.56 162471
2018 10 1,339.8 -0.56 162403
2018 11 1,339.3 -0.56 162335
2018 12 1,338.7 -0.56 162267 1951706
2019 1 1,338.2 -0.56 162198
2019 2 1,337.6 -0.56 162130
2019 3 1,337.0 -0.56 162062
2019 4 1,336.5 -0.56 161994
2019 5 1,335.9 -0.56 161926
2019 6 1,335.3 -0.56 161858
2019 7 1,334.8 -0.56 161790
2019 8 1,334.2 -0.56 161722
2019 9 1,333.7 -0.56 161654
2019 10 1,333.1 -0.56 161587
2019 11 1,332.5 -0.56 161519
2019 12 1,332.0 -0.56 161451 1941893
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Attachment L: Large-Scale Battery Storage Options for Renewable Energy 
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the cost of power-quality losses, which is estimated in excess of $1.5 B/year in the United States alone.  
Industry is also installing energy-storage systems to purchase relatively cheap off-peak power for use 
during on-peak times. This use dovetails very nicely with the utilities’ interest in minimizing the load on 
highly loaded sections of the electric grid. Many energy-storage systems offer multiple benefits. (An 
example is shown in the photo.) This 5-MVA, 3.5-MWh valve-regulated lead-acid battery system is 
installed at a lead recycling plant in the Los Angeles, California, area. The system provides power-quality 
protection for the plant’s pollution-control equipment, preventing an environmental release in the event of a 
loss of power. The system carries the critical plant loads while an orderly shutdown occurs. The battery 
system also in discharged daily during the afternoon peak (and recharged nightly), reducing the plant’s 
energy costs. 

Representative Technologies 
For utilities, the most mature storage technology is pumped hydro; however, it requires topography with 
significant differences in elevation, so it’s only practical in certain locations. Compressed-air energy storage 
uses off-peak electricity to force air into underground caverns or dedicated tanks, and releases the air to drive 
turbines to generate on-peak electricity; this, too, is location specific. Batteries, both conventional and 
advanced, are commonly used for energy-storage systems. Advanced flowing electrolyte batteries offer the 
promise of longer lifetimes and easier scalability to large, multi-MW systems.  Superconducting magnetic 
energy storage (SMES) is largely focused on high-power, short-duration applications such as power quality and 
transmission system stability. Ultracapacitors have very high power density but currently have relatively low 
total energy capacity and are also applicable for high-power, short-duration applications. Flywheels are now 
commercially viable in power quality and UPS applications, and emerging for high power, high-energy 
applications.  

Technology Status - Utilities 
  Technology Efficiency  Energy density Power density Sizes Comments 
                                                             [%]                      [W-h/kg]                  [kW/kg]                   [MW-h]                                               m    
 Pumped hydro 75 0.27/100 m low 5,000-20,000    37 existing in U.S. 
 Compressed gas 70 0 low 250-2,200 1 U.S., 1 German 
 SMES 90+ 0 high 20 MW     high-power applications 
 Batteries 70–84 30-50 0.2-0.4 17-40     Most common device 
 Flywheels 90+ 15-30 1-3 0.1-20 kWh    US & foreign development 
 Ultracapacitors 90+ 2-10 high 0.1-0.5 kWh      High-power density 
 
System Components 
Each energy-storage system consists of four major components: the storage device (battery, flywheel, etc.); a 
power-conversion system; a control system for the storage system, possibly tied in with a utility SCADA 
(Supervisory Control And Data Acquisition) system or industrial facility control system; and interconnection 
hardware connecting the storage system to the grid. All common energy-storage devices are DC devices 
(battery) or produce a varying output (flywheels) requiring a power conversion system to connect it to the AC 
grid. The control system must manage the charging and discharging of the system, monitor the state of health 
of the various components and interface with the local environment at a minimum to receive on/off signals. 
Interconnection hardware allows for the safe connection between the storage system and the local grid. 

Current Research, Development, and Demonstration 
RD&D Goals 
• Research program goals in this area focus on energy-storage technologies with high reliability and 

affordable costs. For capital cost this is interpreted to mean less than or equal to those of some of lower 
cost new power generation options ($400–$600/kW). Battery storage systems range from $300-$2000/kW. 
For operating cost, this figure would range from compressed gas energy storage, which can cost as little as 
$1 to $5/kWh, to pumped hydro storage, which can range between $10 and $45/kWh.    

RD&D Challenges 
• The major hurdles for all storage technologies are cost reduction and developing methods of accurately 

identifying all the potential value streams from a given installation. Advanced batteries need field 
experience and manufacturing increases to bring down costs. Flywheels need further development of fail-

U.S. Climate Change Technology Program – Technology Options for the Near and Long Term 
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safe designs and/or lightweight containment. Magnetic bearings could reduce parasitic loads and make 
flywheels attractive for small uninterruptible power supplies and possibly larger systems using multiple 
individual units. Ultracapacitor development requires improved large modules to deliver the required larger 
energies. Advanced higher-power batteries with greater energy storage and longer cycle life are necessary 
for economic large-scale utility and industrial applications. 

RD&D Activities 
• The Japanese are investing heavily in high-temperature, sodium-sulfur batteries for utility load-leveling 

applications. They also are pursuing large-scale vanadium reduction-oxidation battery chemistries. The 
British are developing a utility-scale flow battery system based on sodium bromine/sodium bromide 
chemistry. DOE’s Energy Storage Systems Program works on improved and advanced electrical energy 
storage for stationary (utility, customer-side, and renewables) applications. It focuses on three areas: 
system integration using near-term components including field evaluations, advanced component 
development, and systems analysis. This work is being done in collaboration with a number of universities 
and industrial partners. 

Commercialization and Deployment Activities 
• For utilities, only pumped hydro has made a significant penetration with approximately 37 GW. 
• Approximately 150 MW of utility peak-shaving batteries are in service in Japan. 
• Two 10-MW flow battery systems are under construction – one in the United Kingdom and the other in the 

United States. 
• Megawatt-scale power quality systems are cost effective and entering the marketplace today. 
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The Olivenhain-Hodges Pumped Storage 
Project is an integral component of the Lake Hodges
projects, providing electrical generating capacity
while enhancing Emergency Storage Project require-
ments to ensure regional water reliability. 

Background
In 2005, the Water Authority is scheduled 

to begin construction of the Lake Hodges 
projects, which include the Lake Hodges to
Olivenhain Pipeline and the Lake Hodges Pump
Station/Inlet-Outlet structure. 

• The Lake Hodges to
Olivenhain Pipeline
is a 1¼-mile-long
water transmission
tunnel between 
the Lake Hodges
Pump Station 
and Olivenhain
Reservoir. 

• The Lake Hodges
Pump Station/Inlet-
Outlet structure,
located at Lake
Hodges, will pump
water from the lake to the Olivenhain Reservoir.
It will also control the flow of water from
Olivenhain Reservoir to Lake Hodges.

By providing a means to convey water between
Lake Hodges and the Olivenhain Reservoir, these
projects will increase operational flexibility and
water storage capacity for San Diego County. 
The water will also be available for emergency use
in case of a natural disaster such as earthquake or
drought. Water pumped from Lake Hodges to
Olivenhain Reservoir can readily be conveyed to 
the Water Authority's Second Aqueduct for further
distribution throughout the county. 

Conserving Energy
During the planning phase of the Lake Hodges

projects' design, the Water Authority recognized the

hydroelectric generating potential of the 770-foot
elevation difference between Olivenhain Reservoir
and Lake Hodges. The Lake Hodges Pump Station,
as originally planned, contained three vertical pumps
and two pressure-control valves. By replacing the
pressure-control valves, pumps and motors with
reversible motor-generator/pump turbines and
appropriately sizing the tunnel pipeline, all of the
elements of a pumped-storage capability became
available. Energy created during the transfer of
water from the Olivenhain Reservoir to Lake Hodges

would now be cap-
tured and utilized in
the region. This cap-
tured energy will pro-
vide revenue to pay
back the cost of the
pumped-storage equip-
ment and facilities and
support other Water
Authority activities. 

The Lake Hodges
Pump Station's pump-
turbines will produce 
a maximum output of 
40 megawatts during

water transfers from Olivenhain Reservoir to Lake
Hodges. The electricity generated will be transmitted
to an outdoor switchyard located adjacent to the
pump station, then to a 1,400-foot-long transmission
line that will connect to the existing local transmis-
sion system.  

The original above-ground pump station 
structure was modified to be mostly below ground 
to accommodate the pumped storage equipment,
providing the added benefit of reduced visual impact
to the area.  

When considering both revenue generated and
energy saved, the pumped-storage facility 
will be a major enhancement to the Lake Hodges
projects. Construction of the Lake Hodges projects is
scheduled to be complete by 2008.  
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Olivenhain-Hodges
Pumped Storage Project

The Water Authority
is a public agency 
serving the San
Diego region as a
wholesale supplier 
of water.  The Water
Authority works
through its 
23 member agencies 
to provide a safe,
reliable water sup-
ply to support the
region’s $130 billion
economy and the
quality of life of 
3 million residents.
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4677 Overland Ave.
San Diego, CA 
92123-1233

(858) 522-6700

www.sdcwa.org

Lake 
Hodges

The Lake Hodges Pump
Station/Inlet-Outlet Structure

Lake Hodges to Olivenhain Pipeline

San

Diego

County

Water

Authority

Attachment M: Lake Olivenhain-Lake Hodges 40 MW Pumped Storage Project
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Sheraton San Diego 

About DFC Power Plants

FuelCell Energy’s DFC systems are self-contained

commercial-grade power plants providing high-quality, baseload

electric power using biofuels – gases from wastewater treatment,

food processing, and landfills – in addition to natural gas.

problem:

solution:

result:

FuelCell Energy® provided the answer,

installing a one-megawatt (1 MW) stationary

fuel cell power plant made up of four 

250-kilowatt Direct FuelCell® 300A

(DFC300A®) power plants from FuelCell

Energy that are classified as an “Ultra-Clean”

technology under California law, thus 

qualifying the new system for considerable

financial subsidies. Benefits such as high-

reliability, ultra-low emissions, and quiet 

operation made the fuel cell system a perfect

fit for the hotel's needs. As an added benefit,

heat produced within the fuel cell is used to

support the hotel’s hot water needs and to

heat three of the facility’s large pools.

The fuel cell plant supplies 60 - 80% of 

the hotel’s baseload power requirements.

Inconspicuously located adjacent to the

Starwood Hotels, managers of the Sheraton San Diego Hotel & Marina

in San Diego, California, sought to find an affordable and efficient

means of producing environmentally-friendly baseload electrical

power for this popular hotel and resort.

Sheraton’s tennis courts, the fuel cell system

generates so little noise pollution, it is virtually

unnoticeable. The system has proven very 

reliable, attaining a reliability rating of more

than 98% since operation began.

The power plant has also 

generated substantial 

interest from hotel guests,

who are curious about the

new power system and

how it operates. In fact, the

Sheraton estimates they

have booked more than 1,000

rooms in the last year due to interest

in the fuel cell system, and their reputation 

for environmentally-friendly practices.

Attachment N: Sheraton 1.5 MW Fuel Cell
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Starwood owns, operates, and franchises such

internationally renowned brands as St. Regis®,

The Luxury Collection®, Sheraton®, Westin®,

Four Points® by Sheraton, W® Hotels and

Resorts, and Starwood Vacation Ownership,

Inc. For more information, please visit

www.starwoodhotels.com.

About FuelCell Energy

FuelCell Energy develops and markets Ultra-

Clean power plants that generate electricity

with higher efficiency than distributed 

generation plants of similar size and with 

virtually no air pollution. For more information

on the company, its products, and its world-

wide commercial distribution alliances, please

visit www.fuelcellenergy.com.

FuelCell Energy, Inc.

3 Great Pasture Road 

Danbury, CT 06813-1305 

203 825-6000

www.fuelcellenergy.com

As a result of the resounding success attained

after one year of operating the initial 1 MW

fuel cell plant, Starwood added a second fuel

cell installation to the property in July 2006.

Two 250-kilowatt DFC300MA™ fuel cells 

were installed at the West Tower portion of 

the property, bringing the total power output

to 1.5 MW, making it the single largest 

commercial fuel cell installation in the world.

The West Tower fuel cell plant provides 100%

of the power requirement and 100% of the

domestic hot water heat source for the 

West Tower.

About Starwood Hotels 

Starwood Hotels & Resorts Worldwide, Inc.

is one of the leading hotel and leisure 

companies in the world with approximately

870 properties in more than 100 countries.

Mechanical Balance
of Plant

Fuel Cell Stack

Electrical Balance 
of Plant

Direct FuelCells power
plants are comprised of three

major functional elements; the fuel
cell stack, Mechanical Balance of Plant 

and Electrical Balance of Plant.

Attachment N: Sheraton 1.5 MW Fuel Cell
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Commission 
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Further, these resources would bring low-emissions generation capability into Maryland.  
The choice is between expending ratepayer funding on low-risk, low-emissions 
distributed generation, or relying on a single, controversial, high-risk project that will only 
enable the export of our energy dollars to produce air pollution upwind.    
 
It is time that the PJM and the Commission begin to consider alternatives to the 
expensive solutions provided by 20th century technologies.  
 
Collectively the undersigned are convinced we can provide at least 1800 MW of 
distributed generation and resources in the specified time frame.  Based on the 
information available, we feel that this should be sufficient to offset the relevant 
congestion concerns.  
 
However, we cannot provide a more accurate or thorough analysis of this alternative 
without access to PJM’s modeling capabilities. We urge you to have the probabilistic 
consumption models used by PJM adapted to the scenario we present, and we stand 
ready to provide the appropriate inputs and generator profiles. 
 
With almost two billion dollars on the table, and facing profound and controversial 
changes to the landscape, we feel that the Commission and PJM have the responsibility 
to consider all practicable alternatives.   We would sincerely appreciate the opportunity 
to discuss our alternative in greater depth and contribute to the development of a more 
thorough and comprehensive analysis for Maryland.  
 
Sincerely, 

]|ztÜ f{t{  /s/ 
Jigar Shah, Chief Strategy Officer 
SunEdison, LLC 
443-909-7200 
 

V{tÜÄ|x Ztç /s/ 
Charlie Gay, Vice President and 
General Manager 
Solar Business Unit, Applied Materials 
 

gÉww YÉÄxç  /s/ 
Todd Foley, Director of External Affairs 
BP Solar 
 

_|át ^ÜâxzxÜ  /s/ 
Lisa Krueger, Vice President, 
Sustainable Development 
First Solar 
 

cxàxÜ VÉÜáxÄÄ  /s/ 
Peter Corsell, President and CEO 
GridPoint 

 

eÉzxÜ Xy|Üw  /s/ 
Roger Efird, CEO 
SunTech America 
 

e|v{tÜw YxÄwà     /s/ 
Richard Feldt, CEO 
Evergreen Solar 
 

YÜtÇ~ etÅ|Üxé  /s/ 
Frank Ramirez, CEO 
Ice Energy 
 

g|Å [xtÄxç  /s/ 
Tim Healey, CEO 
EnerNOC 
 

e|v{tÜw UÜxÇà /s/ 
Richard S. Brent  
Director, Government Affairs  
Solar Turbines, Incorporated 

 

cc: People’s Counsel, Paula Carmody, 
Maryland Office of the People’s Counsel 
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Executive Summary:                                                                                                                                      
Clean Energy from Big Buildings and Other Local Spaces

In California’s effort to combat climate change, few other sectors present as many 
opportunities as renewable energy.  Transitioning from fossil-fuel based energy to 
renewable sources will result in significant greenhouse gas reductions and more 
jobs and economic growth.1  And with its abundant wind, solar, and geothermal 
resources, California is well-situated to capitalize on this effort.  While the state has 
developed programs to promote small-scale renewable energy options, such as 
solar photovoltaic panels on individual homes and small businesses, much of the 
political and legislative effort for increasing renewables has focused on large-scale, 
centralized wind and solar developments, usually located far from the majority of 
energy consumers.  Many of these proposed developments require new, expensive 
transmission lines and face significant land-use and related hurdles.  Siting and 
construction will take years.

But climate change and the state’s aggressive renewable energy requirements 
(mandating that renewable energy sources constitute 20 percent of electrical 
power for the state by 2010 and 33 percent by 2020) require immediate action.  As 
a result, there is considerable interest in installing renewable energy technology on 
the rooftops of large commercial and government buildings, and in other spaces 
such as wastewater treatment plants, the aqueduct, and highway rights-of-way.  
Many of these systems could be considerably larger than the small-scale solar 
panels on individual homes while still allowing the power to be generated close to 
the customers using it.  This type of decentralized electricity production is a critical 
alternative and complement to large-scale renewable developments.  It represents 
the single most immediate and feasible means to produce renewable energy on 
a broad scale without reliance on long-distance transmission lines, some of which 
have yet to be built.

Unfortunately, decentralized energy generation also faces financing and regulatory 
barriers.  State incentive programs need improvement, such as net metering, which 
allows renewable energy generators to offset their electricity bills with credits from 
the energy they provide to the grid; and the feed-in tariff, which provides cash 
payments for renewable energy.  

To address these barriers and formulate solutions, a group of leading renewable 
energy suppliers, policy advocates, public agency leaders, and large private 
company representatives met at the UC Berkeley School of Law in June 2009.  The 
group identified and prioritized the most critical barriers to promoting widespread 
decentralized generation on large buildings and other local spaces that are 
sometimes in our own backyard.  Based on that discussion, this paper identifies the 
immediate and longer-term actions that government leaders, private industry, and 
public agencies must take to address the barriers.  The key finding is that policy 
makers must expand and improve the net metering and feed-in tariff incentive 
programs.

Decentralized renewable 
energy generation represents 
the single most immediate and 
feasible means to produce 
renewable energy at a broad 
scale without reliance on long-
distance transmission lines, 
some of which have yet to be 
built.  
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Top Four Barriers to Decentralized Renewable Energy  
Production on Big Buildings and Other Local Spaces

Lack of Predictable and Adequate Financing  1) 
 
Current state and federal policies provide inadequate financing for the high upfront costs of 
installing large renewable arrays like solar panels and wind turbines.

 

 Uncertain Government Permitting and Regulatory Programs 2)  
 
Uncertainty about existing and potential energy and climate change programs, as well as an 
unpredictable and complicated permitting process, discourages building owners and operators 
from investing in renewable energy.

 

Lack of Education and Outreach  3) 
 
Many businesses and public agencies are unaware of the opportunities to place renewable 
energy systems on their buildings and are sometimes reluctant to invest under the assumption 
that prices will continue to decline.

 

Landlord/Tenant Split Incentives4)  
 
Commercial and multifamily residential property owners have little incentive to install renewable 
energy arrays that will lower energy costs for their tenants but not for them, while tenants lack 
incentive to invest in renewable energy technology for a rental property that they may vacate 
before they see a return on the investment.
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Short and Long-Term Solutions

Federal Government
Ensure that renewable energy tax incentives can be applied efficiently to public 
properties, such as schools and government buildings.  

Consider creating a “Green Bank” that would extend federal loan guarantees to 
renewable energy projects.

Strengthen state net metering programs, which allow property owners to offset 
their electricity bill with renewable energy generated on-site, by requiring states to 
allow utilities to meet a greater percentage of their peak load through the energy 
generated under the program and to increase the size limits of eligible renewable 
energy sources.

Amend the federal Public Utility Regulatory Policies Act (PURPA) to require states 
to enact policies that will result in expanded decentralized energy generation.  

Amend PURPA to clarify that states are not preempted by federal law from 
establishing feed-in tariffs, which provide payments to owners of renewable energy 
generators for the electricity they feed into the grid.

Require the Federal Energy Regulatory Commission (FERC) to consider 
decentralized renewable energy generation as an alternative or as a complement 
to siting new transmission lines for renewable energy projects.  

Require federal agencies to utilize, when possible, public buildings, including 
structures along rights-of-way, large offices, and other sizeable facilities with roof 
space and/or wind energy potential, for renewable energy generation.

Modify applicable procurement rules to encourage federal agencies to invest in 
renewable energy.

State Government
Strengthen and improve California’s existing feed-in tariff program by expanding 
it to cover larger sources at a rate that will increase production without over-
stimulating the market.

Allow owners of renewable energy systems to sell surplus electricity to more than 
two adjacent properties without facing regulation by the California Public Utilities 
Commission (CPUC) as a utility.  

Modify the California Solar Initiative (CSI), a rebate program for purchasers of solar 
panels, to provide rebates for customers who sell excess energy to the utility.

The federal government should 
require the Federal Energy 
Regulatory Commission (FERC) 
to consider decentralized 
generation as an alternative or 
as a complement to siting new 
transmission lines for renewable 
energy projects.
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Expand California’s Renewable Energy Transmission Initiative (RETI) process to 
include decentralized renewable energy generation as a preferred alternative to new 
and large transmission-dependent renewable energy projects.

Improve the net metering program by raising the cap on the percentage of a utility’s 
load that can be met through the renewable energy generated under the program and 
by increasing the size limit on eligible renewable energy sources.

Instruct state agencies to utilize, when possible, public spaces and buildings, including 
schools, structures along rights-of-way, highways, aqueducts, and other large facilities, 
for renewable energy generation.

Modify procurement processes and rules to encourage state agencies to invest in 
renewable energy.

Require utilities that lease commercial rooftop space for renewable energy installations 
to offer the property owners an option to share some of the costs and benefits. 

Expand “virtual net metering” to allow multiple tenants in any type of building to receive 
proportional credit on their electricity bills for the renewable energy generated on-site.  

Local Governments & Municipal Utilities
Develop a robust municipal utility feed-in tariff program that includes a payment plan 
that will increase production without over-stimulating the market.

Allow businesses and local public agencies to have access to municipal bond money 
to finance renewable energy investment. 

Ensure that the permitting processes for renewable energy technology, including wind 
and solar, are simple and predictable and share best practices for permitting with other 
local governments.

Direct planners to consider renewable energy potential when they devise local land use 
codes, which could include encouraging greater sun exposure for the rooftops of new 
buildings in order to increase their ability to generate solar electricity.

Designate areas suitable for renewable energy development as part of the general plan 
update process.

Install decentralized renewable energy technology on public facilities that are owned 
and managed by local government.

Industry Leaders
Educate company salespeople, large building owners, and policy makers about the 
potential for siting large renewable energy generators on public and private roofs and 
other local spaces near energy consumers.

Educate businesses about the time-limited nature of existing federal and state tax 
credits to encourage immediate investment in renewable technology.  

Simplify the process for financing and installing renewable energy technology for clients 
and educate them about the benefits of not waiting for future price reductions.

State government should 
strengthen and improve 
California’s existing feed-in 
tariff program by expanding 
it to cover larger sources 
at a rate that will increase 
production without over-
stimulating the market.
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California Energy Commission (CEC): The state’s primary energy policy and planning agency.

California Public Utilities Commission (CPUC): State agency that regulates investor-owned electric companies.

California Solar Initiative (CSI): The “Million Solar Roofs” rebate program that set a goal of securing 3,000 megawatts (MW) 
of solar-produced electricity by 2017.  

Distributed Generation (DG): Electricity production that is on-site or close to the load center and is interconnected to the utility 
distribution system (also described as “decentralized generation”).

Federal Energy Regulatory Commission (FERC): Agency with regulatory authority over transmission siting.

Feed-in Tariff (FiT) Requires the utility to pay a set amount for electricity generated from sources such as a rooftop solar 
system.

Investor-Owned Utilities (IOU): A privately-owned electric company that is regulated by the CPUC.

Municipal Utility: A political entity, such as city or county governments, that provides utility-related services such as electricity, 
water, and sewage.

Net Metering: State program allowing customers who have installed renewable energy technologies to use the energy generated 
to reduce their electricity bills, averaging the usage over the year.  

Power Purchase Agreements (PPA): A third party owner/service provider receives tax benefits from installing a renewable 
technology array on a host’s property and then passes those benefits on to the end-user/host in the form of lower energy costs 
over a contractually-arranged term. 

Public Utility Regulatory Policies Act (PURPA): Federal legislation from 1978 designed to increase energy efficiency and 
alternative forms of energy production.

Qualifying Facilities: Small-scale or incidental producers of commercial energy who generate energy for their own needs but 
also produce a surplus of saleable electric energy pursuant to PURPA.  Utilities have been required to purchase energy from 
these facilities at highly-favorable rates for the producer in order to encourage energy production from these facilities and to 
reduce dependence on other sources of energy. 

Renewable Energy Transmission Initiative (RETI): Statewide interagency process to identify renewable energy zones that 
can be developed cost effectively and with the least environmental impacts.  RETI also develops conceptual transmission plans 
for identified energy zones and the permitting processes for projects identified in RETI transmission plans.

Renewable Energy Credit (REC): A certificate of proof, issued through a state accounting system, that one unit of electricity was 
generated and delivered by an eligible renewable energy resource.  A REC can be sold either “bundled” with the underlying energy 
or “unbundled” into a separate REC trading market, and utilities in California can use RECs to meet their RPS obligations.

Renewable Portfolio Standards (RPS): Legal requirements that a specific percentage of retail electrical power for the state 
come from renewable energy sources.

GLOSSARY OF TERMS

Conclusion
Heightened support for renewable energy at all levels of government indicates that the renewable power industry faces 
new opportunities and a potentially paradigm-shifting moment.  But rather than wait for large renewable energy plants to 
become available, policy makers should strengthen existing laws and provide financing for decentralized renewable energy 
generation.  Ultimately, this type of generation represents the best immediate hope to produce renewable energy at a 
broad scale, particularly given the likely delays facing the construction of new long-distance transmission lines.  But it will 
take a combined effort of all levels of government and industry for decentralized renewable energy generation to reach its 
potential. 
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The impacts of climate change threaten California’s economy, natural resources 
and quality of life.2  As a result, the state, through legislation, regulation and 
executive orders, has acted to reduce the greenhouse gas emissions (GHG) that 
cause climate change.  For example, the California Global Warming Solutions 
Act of 2006 (AB 32) mandates that the state roll back its GHG emissions to 
1990 levels by the year 2020, equivalent to a 30 percent cutback from the 
business-as-usual scenario projected for 2020.3  And California Governor Arnold 
Schwarzenegger’s Executive Order S-3-05 calls for an 80 percent reduction 
from 1990 levels by 2050.4

The electricity and commercial/residential energy sector is 
collectively the second largest source of GHG emissions in 
California, contributing over 30 percent of the statewide GHGs 
(See Figure 1).5 California’s efforts to reduce aggregate GHG 
emissions will therefore require the state to reform this sector.  
Emissions reductions from energy use can result from two actions: 
first, reducing demand for energy through energy efficiency and/
or conservation measures and second, switching from fossil 
fuel-based energy to renewable sources that do not contribute 
to GHGs emissions.  This paper focuses on the second action 
and specifically on the opportunities for decentralized renewable 
energy generation on large buildings and other local spaces.

California has taken two major steps to encourage renewable 
energy generation.  First, the state developed “renewable portfolio 
standards” (RPS) that require retail electricity sellers, with the 
exception of municipal utilities, to procure 20 percent of their 
electricity from eligible renewable energy resources by 2010.6  
The Governor issued Executive Order S-14-08 in November 2008 
to increase the percentage to 33 percent by 2020 for all utilities.7  
In support of this goal, California Air Resources Board (CARB), 
charged with implementing AB 32, stated in its AB 32 scoping plan 
that achieving a statewide renewable energy mix of 33 percent 
by 2020 “is a key part of CARB’s strategy for meeting the AB 32 
targets.”8  The Governor also issued Executive Order S-21-09 
on September 15, 2009, directing CARB to issue regulations to 
achieve the new standard.9  

The second major step California has taken is the California Solar Initiative (CSI).  
In 2006, California enacted SB 1, called the “Million Solar Roofs” program, with 
the goal of securing 3,000 megawatts (MW) of solar-produced electricity by 
2017.  The legislation offers $3.35 billion in solar power incentives for existing 
residential homes and new commercial, industrial, and agricultural properties.10  

Why Decentralized Renewable Energy Matters

Figure 1.  California’s Greenhouse Gas Emissions

  



 
California is the fifteenth largest emitter of greenhouse gases on the planet, representing 
about two percent of the worldwide emissions.  Although carbon dioxide is the largest 
contributor to climate change, AB 32 also references five other greenhouse gases:  methane 
(CH4), nitrous oxide (N2O), sulfur hexafluoride (SF6), hydrofluorocarbons (HFCs), and 
perfluorocarbons (PFCs).  Many other gases contribute to climate change and would also be 
addressed by measures in this Proposed Scoping Plan. 

Figure 1 and Table 1 show 2002 to 2004 average emissions and estimates for projected 
emissions in 2020 without any greenhouse gas reduction measures (business-as-usual case).  
The 2020 business-as-usual forecast does not take any credit for reductions from measures 
included in this Proposed Plan, including the Pavley greenhouse gas emissions standards for 
vehicles, full implementation of the Renewables Portfolio Standard beyond current levels of 
renewable energy, or the solar measures.  Additional information about the assumptions in 
the 2020 forecast is provided in Appendix F. 




Transportation, 38%

Electricity, 23%

Industry, 20%

Recycling and Waste, 1%

High GWP, 3%

Agriculture, 6%

Commercial and 
Residential, 9%



As seen in Figure 1, the Transportation sector – largely the cars and trucks that move goods 
and people – is the largest contributor with 38 percent of the state’s total greenhouse gas 
emissions.  Table 1 shows that if we take no action, greenhouse gas emissions in the 

                                                
14 Air Resources Board.  Greenhouse Gas Inventory.  http://www.arb.ca.gov/cc/inventory/inventory.htm  
(accessed October 12, 2008) 

Source: California Air Resources Board
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Electric utility customers pay for this 
program through their electricity 
rates.  Its objective is to achieve a self-
sustaining solar market by 2016.  On 
average, CSI incentives are projected 
to decline at a rate of seven percent 
each year following its implementation 
in 2007.11  The legislation therefore 
contains an incremental phase-out 
in the incentive payments over the 
duration of the CSI program.

California Utilities Will Likely 
Fail to Meet the RPS Goals on 
Time through Reliance on Large  
and Remote Central-Station 
Renewable  Energy Sources
California’s investor-owned utilities 
(IOUs) are not on pace to meet the 
RPS goals on time.  From 2003 to 
2008, the percentage of electricity 
sold by these utilities that came from 
eligible renewable sources actually 

declined from 14 percent to 13 percent (See Figure 2).12  Even with new sources 
of renewable energy added to the system, increased growth in demand has 
outstripped this progress.13 

IOUs have focused much of their efforts to meet the RPS goals on contracts with 
large, central-station renewable energy generators, such as massive concentrating 
solar plants in the Mojave Desert.  Providing some of this power to the grid, 
however, requires building new, expensive transmission lines that face significant, 
multi-year permitting and siting challenges, considerable public opposition, and 
losses associated with transmitting electricity.14  New transmission lines can take 
many years to build from conception to operation due to the regulatory and public 
review processes (See Figure 3).15  The California Public Utilities Commission 
(CPUC) predicts that “to meet the current 20 percent RPS by 2010 target, four 
major new transmission lines are needed at a cost of four billion dollars,” while 
meeting the 33 percent by 2020 RPS goals would require “seven additional lines 
at a cost of $12 billion.”16

To help address transmission siting and permitting issues for renewable resources, 
the California Energy Commission (CEC), CPUC, California Independent System 
Operators (ISO), and municipal and investor-owned utilities have created the 
California Renewable Energy Transmission Initiative (RETI).  Through this 
statewide interagency process, the agencies identify the areas with renewable 
energy potential that can be developed cost-effectively and with the least 
environmental impacts.  RETI develops the conceptual transmission plans for 
identified energy zones and the permitting processes for projects identified in 
RETI transmission plans.17  RETI also coordinates with the federal government, 
including large federal landowners such as the Bureau of Land Management, 
United States Forest Service, and the Department of Defense, as well as entities 
such as the Federal Energy Regulatory Commission (FERC), which has limited 
federal regulatory authority with respect to transmission siting.  Because these 
projects carry big price tags and often engender fierce opposition, they are likely 
to face significant delays.

Figure 2.  California’s RPS Progress: Percentage of renewable energy from  
California’s three largest investor-owned utilities (2010 and 2020 targets in red).
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California's RPS Progress

“SMUD [Sacramento Municipal 
Utility District] has been trying 
to get new transmission lines 
approved, but people are 
coming out in droves against it.  
We’ll get two to three hundred 
people coming out from towns 
of that population size.”

-- Obadiah Bartholomy
Sacramento Municipal Utility 

District
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Decentralized Generation Represents the Fastest and Most Reliable 
Option for Increasing Renewable Energy Supplies
Decentralized renewable energy generation, often called “distributed generation,” 
represents a promising alternative and supplement to reliance on large central-
station solar and wind plants and the attendant transmission challenges.  The 
CEC defines distributed generation as “electricity production that is on-site or 
close to the load center and is interconnected to the utility distribution system.”18  
Distributed generation is not limited to one type of technology or size category.  
Ironically, distributed generation was Thomas Edison’s original vision for 
electricity production in the United States.  But technical advancements made 
this system obsolete by enabling a substantial amount of power to be generated 
at large off-site plants and transmitted at high voltage to homes, where 
transformers reduced the voltage for consumer use.19  

California utilities could likely exceed the amount of renewable power they need 
to meet the RPS requirements through expanded use of distributed generation.  
In a Public Interest Energy Research Program report to the California Energy 
Commission, the report’s authors estimate that rooftop solar could provide 
60,929 MW of electricity, equivalent to 128 to 213 percent of the amount of 
energy California will need from off-site renewable sources to meet the RPS 
requirements.20  And the opportunities for locating distributed generation on 
rooftops are likely to expand in the future.  In another study, Navigant found 
that the total roof space available for solar power in 2025 will be an estimated 
84.5 billion square feet nationwide, compared to 62.4 billion square feet in 
2003.  The residential share is 53%.21  These statistics do not include additional 
opportunities, such as along highways, aqueducts, and other large public and 
private buildings near electricity consumers, as well as commercial parking lots 
and ground-mounted solar systems.  

Decentralized Renewable Energy Generation is Becoming More Cost-
Effective as Technology Prices Decline
Critics note that decentralized renewable energy generation may involve 
relatively high costs compared to central-station solar.  The CPUC, for example, 
estimates that by 2020, if the state relied heavily on decentralized generation 
for renewable power to meet the RPS targets (the “high distributed generation” 
case), the cost would be $58 billion, compared to $54.2 billion for exclusively 
large central-station solar.  This differential represents a seven percent cost 

 Figure 3.  Source: Energy and Environmental Economics, Inc. report to the CPUC, January 15, 2009
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premium for decentralized generation over central-station solar (although the 
agency acknowledges that large central station solar may entail unforeseeable 
costs from public opposition and legal challenges, risks from relying on the new 
technologies involved in central-station solar, and financing difficulties).22

The CPUC cost projections for solar photovoltaic (PV) distributed generation 
panels, however, appear to be outdated and unduly pessimistic.  In its study, 
the CPUC based its cost data on polycrystalline silicon solar PV technology and 
not thin-film solar panels, a distinct and less-expensive technology.  Published 
data on the cost of thin-film panels by manufacturer First Solar indicates that the 
current production cost is $3.50 per watt,23 exactly half of the CPUC’s installed 
cost estimate of seven dollars per watt.24  And based on a 2008 renewable 
energy deal between PG&E and Sempra Generation for 10 MW of thin-film PV,25 
distributed PV generation at this scale may already be cost-competitive with, or 
possibly cheaper than, large central-station solar.  Even for polycrystalline silicon, 
the CPUC’s seven dollar per watt figure (based on a 2007 price) is significantly 
higher than the CEC’s identified 2009 installed cost of polycrystalline silicon PV 
as $4.55 per watt for installations up to 25 MW in size.26  Moreover, the CPUC 
assumes that two-thirds of the distributed PV will be remotely located and will 
require new transmission at a cost equivalent to a remote central-station wind or 
solar project.27  This assumption contradicts the generally-understood definition 
of distributed PV and adds an extra one billion dollars per year in transmission 
costs to the “high distributed generation” case.

California Must Improve its Decentralized Renewable Energy 
Generation Policies
California’s attempts to capitalize on decentralized generation opportunities 
have shown promise but are limited by institutional barriers.  The two primary 
programs promoted by the state have had limited success to date: net metering 
and feed-in tariffs.  Net metering allows participating customers with renewable 
energy systems on their properties to receive a credit on their electricity bill for 
the electricity that they generate and feed back to the utility.  The billing cycle 
covers a calendar year, so a customer can bank the benefit of excess power 
generated during periods of low usage and apply it later in the year when the 
customer generates less than he or she consumes. In this system, the utility 
does not pay the customer for any electricity produced beyond the customer’s 
own needs (AB 920 [Huffman], signed into law on October 11, 2009, will require 
utilities to purchase a limited amount of surplus electricity under net metering 
in order to encourage on-site energy efficiency).  Electric service providers 
must make net metering available to customers until the amount of electricity 
generated in the provider’s area under the program meets the “net metering 
cap,” which is a percentage of each utility’s peak demand.28  SB 1, the legislation 
creating the California Solar Initiative in 2006, raised the net metering cap to 2.5 
percent.29  

Net metering suffers from some critical legal limitations.  First, most renewable 
energy advocates agree that the cap is too low (some investor-owned utilities 
may reach the cap in 2010).30  Of the 44 states that offer net metering, 18 
have entirely eliminated the cap on total net energy metered capacity.  AB 560 
(Skinner), debated in 2009 in Sacramento and now tabled until 2010, proposed 
to raise this limit to five percent.  Second, the program currently limits the size of 
eligible renewable generation systems to one MW, which prevents some large-
scale customers from participating in the program.31  

Net metering also faces inherent limitations on its ability to promote widespread 
decentralized generation.  Because customers only see financial benefits 

California’s attempts to 
capitalize on decentralized 
generation opportunities 
have shown promise but 
are limited by institutional 
barriers. The two primary 
programs promoted by 
the state have had limited 
success to date: net 
metering and feed-in tariffs.
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under the program from reductions in their on-site electricity bill, the on-site 
usage becomes a de facto cap on how much a customer is willing to invest in 
renewable energy technology.  For example, the owner of a large building with 
ample roof space but low on-site energy consumption is unlikely to invest in 
significant rooftop renewables.  The owner’s electricity bill in these situations is 
simply not high enough to generate savings to offset the upfront cost.  The same 
limitation is true for any owner of an energy efficient building (although AB 920, 
referenced above, may ameliorate this problem).  And the renewable energy 
generated under net metering does not count toward meeting each utility’s RPS 
obligation.32  Therefore, any increase in renewable energy generated under net 
metering will not help the state meet its RPS goals.

California’s feed-in tariff represents the state’s second effort to stimulate 
decentralized renewable energy generation.  At its simplest, a feed-in tariff 
requires the utility to pay a set amount for electricity generated, such as from 
rooftop solar systems.  Feed-in tariffs can provide eligible generators with a 
predictable revenue stream over a specific term.  In Germany, the feed-in tariff 
payment rate declines over time to provide an initial market stimulation that 
then decreases as the cost of solar panels declines.  The interconnecting utility 
usually offers the feed-in tariff and sets the price.  The tariffs may vary depending 
on the type of renewable technology, resource quality, or project size, and they 
may decline on a set schedule over time.33  Unlike net metering, the feed-in tariff 
provides “wholesale distributed generation,” in which the electricity generated 
feeds directly into the grid, as opposed to “retail distributed generation,” in which 
the electricity generated stays “behind the meter” and offsets a consumer’s retail 
electricity bill.

The current California feed-in tariff applies to facilities up to 1.5 MW in size 
(equivalent to one large wind turbine), and the state caps the overall amount 
of electricity that utilities can purchase under this program at 500 MW.34  SB 
32, signed into law on October 11, 2009, raises the size limit to three MW and 
the statewide cap to 750 MW.35  Critics complain, however, that the program 
provides inadequate incentives to stimulate market activity because the prices 
paid to generators would not reflect the cost of generation.  They also contend 
that the 1.5 MW maximum should be raised to 20 MW to allow more projects 
to qualify for the payments.36  In August 2009, the CPUC introduced a feed-in 
tariff proposal that would require utilities to purchase one GW of electricity from 
renewable sources up to ten MW in size.  The utilities would auction the rights 
to provide the power to bidders who could offer the lowest contract payment 
rates.37

Meanwhile, federal agencies like FERC are oriented more toward facilitating 
transmission for large, central-station renewable plants rather than supporting 
and strengthening state programs to encourage decentralized generation.  As 
a result, both the state and federal governments presently have a significant 
opportunity to reorient the focus of renewable energy programs to encourage 
the production of decentralized generation on large public and private buildings 
and other spaces that are sometimes literally in our backyard.

Participants at the June 2009 workshop at UC Berkeley identified and prioritized 
the most significant barriers to decentralized renewable energy generation on 
large public and private buildings and other spaces near electricity consumers.  
This report presents a guide for industry leaders and policy makers at all levels 
of government to remove the barriers to, and facilitate, decentralized generation 
on these sites.

At its simplest, a feed-in tariff 
requires the utility to pay 
a set amount for electricity 
generated, such as from 
rooftop solar systems.  The 
tariffs may vary depending 
on the type of renewable 
technology, resource quality, 
or project size, and they may 
decline on a set schedule over 
time.
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Solar panels and other renewable arrays require high upfront costs.  But the 
current economic downturn has depleted many available sources of capital, and 
the public sector currently fails to provide enough investments in the payments, 
loans and tax credits necessary to establish a cost-competitive renewable 
energy industry.  When businesses do have access to capital, they are unlikely 
to use it to invest in low-yield renewable technology when they may have core 
business needs to invest in that could yield higher returns.

SOLUTION: Improve and Expand Existing Financial Incentive Programs
Part of the solution depends on how quickly the economy can rebound to 
provide more capital for businesses to invest in renewable technology.  But 
in the meantime, potential renewable energy investors, from public agencies 
to private businesses, need loan and tax credit programs that have certainty 
and applicability over the life of the project and that will make the investment 
reasonably certain to yield a profit.  These programs should be more robust in 
the near term, with declining long-term incentives, in order to build the scale and 
innovation necessary to make renewable energy cost-competitive with fossil-
fuel based energy.  A comprehensive feed-in tariff would also stimulate greater 
demand for renewable energy, which would provide more revenue to suppliers.  
As one workshop participant stated, we need to get to the point with renewable 
energy technology where “you’d be stupid not to buy.” 

Federal Government
Ensure that renewable energy tax incentives can be applied efficiently to public 
properties.  Public entities like schools cannot benefit directly from federal 
tax incentives for renewables because they are tax-exempt entities and are 
therefore disqualified under existing law. As a result, the best financing option 
for these public institutions is to enter into a power purchase agreement (PPA) 
with an investor/owner and typically a third party operator. The investor/owner 
receives the available tax benefits for the installed renewable technology and 
utilizes those federal incentives to provide the end-user (in this case, the public 
institution) with lower overall energy costs under the PPA. Currently, however, 
many large financial institutions are reluctant to invest in PPA deals due to 
uncertainty about the federal tax treatment of these transactions.  To encourage 
widespread investment in PPA arrangements, the Internal Revenue Service 
could issue a “Revenue Procedure” that defines the acceptable structure and 
terms for solar financing under a PPA, similar to Revenue Procedure 2007-
65, which defined a “safe harbor” structure for wind partnership transactions in 
2007.  The result would likely be increased investment in PPA arrangements 
that would boost decentralized generation across California and the nation.

Barrier # 1: 
Lack of Predictable & Adequate Financing

“Right now we’re constrained 
to fit the technology to the 
financing opportunities.  I prefer 
that we clean up the tax code 
to make it more efficient, so 
we’re fitting the financing to the 
commercial reality.”

-- Eric Lundquist
Banc of America Leasing
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Consider creating a federal “Green Bank” that would extend federal loan 
guarantees to renewable energy projects.  Existing federal loan guarantees and 
tax incentives may not be sufficient to provide adequate financing given the 
scale of the renewable energy needs in the country.  

State Government
Strengthen and improve the feed-in tariff program by expanding it to cover 
larger sources at a rate that will increase production without over-stimulating 
the market.  Sources from 3.0 to 20 MW currently are not covered by the feed-
in tariff program.  A new feed-in tariff should allow these sources to receive 
payments from the utilities for their energy contributions to the grid.  With an 
adequate price offering, the certainty of the payment structure under a feed-in 
tariff, coupled with the fact that a feed-in tariff provides actual cash payments as 
opposed to electric bill credits, would encourage more property owners to invest 
in renewable technology.  California should ensure, however, that an expanded 
feed-in tariff does not replicate the problems suffered by Spain.  That country 
devised a very generous feed-in tariff regime that over-stimulated production 
well beyond the target established by the Spanish government.  In response, 
the government had to drastically decrease the tariff rate and target, resulting in 
a significant drop-off in solar panel purchases.  By contrast, the German feed-
in tariff program has been more successful, in part due to payment options 
that more closely track market conditions.38  A California feed-in tariff program 
should therefore set strict capacity minimums and limits to avoid creating a PV 
installation “boom and bust” cycle that would destabilize the market.

Allow owners of renewable energy systems to sell surplus electricity to more 
than two adjacent properties without facing regulation by the CPUC as a utility.  
Currently, the CPUC regulates as a utility any owner of a renewable energy 
system who sells that energy to more than two users on adjacent properties.  
The owner can sell the energy to a maximum of two neighbors who are located 
“over the fence” from the owner’s property but not across the street or separated 
by another property.39  The legislature should increase this number to increase 
the profit potential for renewable investors and therefore stimulate more private 
financing for decentralized generation.

Local Government & Municipal Utilities 
Allow businesses and local public agencies to have access to municipal bond 
money to finance renewable energy investments.  This local bond money would 
provide yet another source of financing for renewable energy projects.

Develop a municipal utility feed-in tariff program that covers large sources at a 
rate that will increase production without over-stimulating the market.  Municipal 
utilities, such as the Los Angeles Department of Water and Power, have the 
authority to develop their own feed-in tariff programs in the absence of state 
and federal legislation to the contrary.  These local government entities should 
implement an effective feed-in tariff program to stimulate more renewable 
energy production locally. 
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Businesses and large agencies crave certainty in both costs and processing time.  
But they face uncertainty over the permitting process and how state renewable 
portfolio standards will be affected by the potential state or federal cap-and-trade 
program and AB 32 regulations.  They also are unsure how they can benefit from 
proposed state and federal renewable energy programs.  For example, under the 
proposed state and federal cap-and-trade programs, businesses that fall under the 
government “cap” on GHG emissions may be able to purchase credits for GHG 
reductions that occur elsewhere.  These “offsets” might take the form of investment 
in renewable energy installations on large buildings owned by other companies.  
Therefore, potential private owners of decentralized generation technologies 
may want to delay investment with the hope that they might become eligible for 
funding (essentially free money) from a business looking to purchase offset credits.  
Meanwhile, complicated and burdensome permitting procedures have discouraged 
building-owners and operators from installing renewable energy arrays. 

SOLUTION: Improve Existing Incentives for Decentralized Generation
In order to stimulate businesses to invest in renewable energy despite the 
uncertainties and regulatory burdens, the state and federal government must act 
to stimulate decentralized generation by strengthening and expanding existing 
incentive programs.  The federal government can encourage and improve state 
programs, such as the feed-in tariff and net metering.  In California, state incentive 
programs should more effectively promote large-scale decentralized generation.  
Local governments, meanwhile, should streamline the permitting process.

Federal Government
Amend the federal Public Utility Regulatory Policies Act (PURPA) to require states to 
enact policies that will expand the use of decentralized renewable generation.  Such 
policies include improvements to state net metering programs and introduction of 
feed-in tariffs.  Enacted in 1978, PURPA encourages increased energy efficiency and 
alternative forms of energy production; states are responsible for implementation.

Strengthen net metering programs in the states by requiring utilities to meet a greater 
percentage of their peak load from renewable distributed generation.  Some net 
metering programs, like California, contain caps on the total amount of renewable 
energy generation that the program will cover and on the size of the sources 
providing the renewable energy.  The federal government should require states to 
remove these limits in order to expand decentralized generation opportunities.

Clarify that states are not preempted from establishing feed-in tariffs.  The Federal 
Power Act  grants FERC exclusive jurisdiction to regulate the sale of wholesale power 
in interstate commerce.  PURPA allows states a limited role in wholesale power 
markets by giving them authority to set utility “avoided cost rates” for wholesale 
power that utilities purchase from special FERC-approved qualifying facilities.40  
The extent of states’ authority to set feed-in tariffs is not entirely clear under the 

“A farmer who is looking at 
renewables should be able 
to go to the county and get 
a straightforward path to the 
permitting requirements.  It 
needs to be time-predictable, 
transparent, fair, and with 
straightforward costs.”

-- Case van Dam
U.C. Davis & California Wind 

Energy Collaborative

“One of the reasons the private 
sector hasn’t jumped in with 
both feet is the uncertainty about 
how a solar project is going to 
be value-certified under AB 32 
implementation.”

-- Fran Inman
Majestic Realty Co.

Barrier # 2: 
Uncertain Government Permitting & Regulatory Programs



      In Our Backyard:  How to Increase Renewable Energy Production on Big Buildings and Other Local Spaces

Berkeley Law \ UCLA Law       14  

law, however, and some have claimed that feed-in tariffs, especially those not based on 
avoided costs, are preempted by federal law.  Congress should remove the legal uncertainty 
by clarifying that states are free to develop a feed-in tariff without fear of preemption.  The 
House of Representatives has passed House Resolution 2454 (the Waxman-Markey Bill), 
with Section 102 of the bill clarifying that states have the authority to set rates for the purchase 
of renewable energy pursuant to a state-approved incentive program.  Congressional leaders 
must now ensure that this provision becomes law.

Require FERC to consider decentralized renewable energy generation as an alternative or 
as a complement to siting new transmission lines for renewable energy projects.  FERC 
should make the expansion of decentralized generation a policy goal that is identified as a 
preferred alternative to siting new transmission lines for large central-station projects when 
decentralized generation is demonstrated to be the more cost-effective alternative.

State Government
Strengthen and expand the feed-in tariff program (see above).

Improve the net metering program by increasing the size limits on eligible sources and the 
utility load percentage that can be met through decentralized generation.  As discussed, net 
metering in California caps the size of eligible sources of renewable energy generation and 
the total amount of generation allowed as a percentage of each utility’s load.  These limitations 
must be increased or eliminated.  AB 560, which would have increased the cap to five percent, 
was tabled in September 2009.  The legislature will have to address this issue again in 2010.  
But even a five percent cap will likely be insufficient in the near future to accommodate the 
rising demand for renewable energy generation technology.

Expand the Renewable Energy Transmission Initiative (RETI) process to include decentralized 
generation as a preferred alternative to new transmission-dependent large renewable energy 
projects whenever decentralized generation is more cost-effective.  RETI has focused 
exclusively on facilitating large central-station projects.  The state should ensure that 
decentralized generation alternatives are accorded preferred weight in the RETI process.41

  
Modify the California Solar Initiative to provide rebates for PPAs when the electricity generated 
is used off-site.  Currently, the CSI only offers rebates to PPAs where the energy is consumed 
on-site.42  Allowing rebates for PPAs with off-site consumption would provide greater incentives 
for these financing arrangements and therefore greater deployment of renewables.  

Require utilities that lease commercial rooftop space for renewable energy installations to 
offer the property owners an option to share some of the costs and benefits. More commercial 
property owners may be willing to lease their roof space to utilities for renewable energy 
production if they could use some of the electricity for their on-site needs or could earn 
renewable energy credits (REC) from the renewable energy produced.  The CPUC should 
consider requiring utilities to present these options to potential lessees.

Local Government
Simplify the permitting process for renewable energy technology, including wind and solar, to 
create a “one-stop shopping” permit.  Many business and agencies have limited resources 
to navigate the complex permitting requirements.  A simplified process with easy-to-use 
brochures and checklists would solve this problem.  The Sierra Club Loma Prieta chapter 
recently issued a comprehensive survey of local government permitting practices, which 
highlights model procedures for other cities and counties to follow.  The report noted that cities 
need to have a “progressive attitude” about promoting renewable energy, should streamline 
permit processes with flat fees, and train staff to inspect renewable energy systems.43

Share best practices for permitting and siting with other local governments.  Local governments 
that have been at the forefront of siting renewable energy technology should help other local 
governments learn from their experiences.  The Sierra Club report, referenced above, lists 
standout cities in the San Francisco Bay Area, including Mill Valley, Palo Alto, Novato, San 
Jose, Saratoga and Walnut Creek.44
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Despite the opportunities to save money over the long term, many businesses 
may be too busy or lack the resources to research the process and the potential 
financial benefits of installing renewables.  They also may believe that they 
would benefit by waiting to purchase the technologies in anticipation of continued 
price declines.  Public agencies, meanwhile, often do not view capitalizing 
on their physical assets, such as highway land or aqueducts, as part of their 
organizational mission.

SOLUTION: Educate Business Owners and Policy Makers about the Benefits 
and Opportunities for Decentralized Renewable Energy Generation
The renewable energy industry should utilize existing advocacy groups or 
combine its marketing power to conduct an education and outreach campaign.  
Such a group should lobby the local, state, and federal governments to make 
renewable energy opportunities part of their agencies’ mission.  In addition, the 
group could make local governments aware of how proper planning can facilitate 
renewable energy production.  Finally, the campaign could contact businesses 
to make them aware of the renewable opportunities on their facilities and to 
provide them with resources to expedite the transaction.

State & Federal Governments
Instruct state and federal agencies to utilize, when possible, public spaces 
and buildings, including structures along rights-of-way, large offices, and other 
sizeable facilities for renewable energy generation.  Without a clear directive in 
their organizational mission, an agency is unlikely to capitalize on the renewable 
energy potential of its assets.

Modify procurement processes and rules to encourage agencies to invest 
in renewable energy.  For example, the United States General Services 
Administration requirement that agencies search for the “lowest-cost” service or 
technology may impede renewable energy purchases that may not appear to be 
“lowest cost” when considering only the upfront cost alone.  Agencies should be 
allowed and encouraged to capitalize on these technologies due to their long-
term cost-effectiveness and overall utility to the environment.

Local Government
Direct planners to consider renewable energy potential when they devise local 
codes and ordinances.  This process could include zoning and building height 
rules that maximize sun exposure to increase the solar potential for buildings, 
as well as zoning and building codes designed to harness the potential of wind 
energy as it travels through municipalities.

Barrier # 3: 
Lack of Education & Outreach

“We have CalTrans, water 
resources, and other huge 
assets in the state for 
renewables.  But unless 
agency performance is based 
on delivering a product, they 
stay parochial in their focus.”

-- R. Gregg Albright
California Business, 

Transportation & Housing 
Agency

“Our company has thousands 
of sales people with 
relationships, and we need to 
get those people educated to 
press the issue.  The majority 
of landlords don’t have time to 
do it on their own.  How can we 
partner with installers to get the 
word out and educate people 
faster?”

-- Mike Kimball
CB Richard Ellis
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Designate preferred areas for renewable energy development as part of the 
general plan update process.  General plans represent the blueprint for how a 
city or county will develop, and the zoning and other building and infrastructure 
requirements must conform to this document.  By highlighting areas where local 
renewable energy generation facilities, such as rooftop or ground-mounted solar 
panels or wind turbines, could be effectively located, general plans can facilitate 
the construction of these facilities.

Industry Leaders
Educate company salespeople, large building owners, and policy makers 
about the potential for siting large renewable energy arrays on their properties.  
Renewable energy suppliers will need an organized marketing campaign 
to inform companies and agencies about their decentralized generation 
opportunities. 

Educate businesses about the time-limited nature of existing federal and 
state tax credits to encourage immediate investment in renewable technology.  
Ironically, as the cost of renewable energy technology, particularly solar panels, 
has decreased, many businesses are reluctant to lock in long-term contracts 
when they expect the prices to continue dropping.  When a business sees the 
price of solar technology drop 30 percent in one year, that business is unlikely 
to want to invest now when more cost-savings may occur in another 12 months.  
Industry leaders can address this problem by educating potential customers 
about the benefits of purchasing now.  For example, the incentives under the 
CSI program decline by seven percent each year until an eventual phase-out, 
and feed-in tariff programs contain diminishing payment structures over time.  
Customers may want to capitalize on these incentive programs while they 
still exist, even with the likelihood of future price decreases.  Ultimately, the 
sales and marketing departments at renewable energy companies will have to 
address the perception among customers that they will benefit financially by 
waiting to purchase.

“We’re seeing dramatic 
changes now with price drops 
of 30 percent, which is likely to 
continue on an accelerated basis 
this year relative to previous 
years.”

-- Julie Blunden
Sunpower

“If you have a ten-year-old roof, 
you don’t want to put a 20-
year asset on top of it without 
revisiting the decision to re-roof.  
So there are physical limitations 
and timing issues.”

-- Fran Inman
Majestic Realty Co.
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Some commercial property owners are reluctant to install renewable energy 
arrays that will lower energy costs for their tenants but not provide the landlords 
with financial returns.  The tenant, meanwhile, is reluctant to pay for renewable 
energy systems that may improve the value of the property but provide only 
short-term benefits for the tenant, who may move to a different building soon.  
Complicating matters, under the net metering program, the renewable energy 
produced on-site can only offset the electric bill from one meter.  Therefore, 
renewable energy produced on a building cannot benefit the multiple tenants if 
they pay their electricity bills separately.

SOLUTION: Improve the Energy Payment and Rebate Policies for Landlords 
and Tenants
Policy makers should ensure that the party that invests in the renewable 
technology will receive the financial benefit.  A comprehensive feed-in tariff 
would address this problem from the landlord’s perspective.  A feed-in tariff 
would ensure that the payments from the renewable energy generated on the 
building would flow directly to the owner/investor.  The tenant’s on-site energy 
use would be irrelevant in this scheme because the energy produced on the roof 
bypasses the meters on the building and goes directly into the grid.  Another 
solution involves allowing multiple tenants with separate meters to receive a 
share of the net metering retail benefits from a single renewable array.

State Government
Devise a feed-in tariff program that will allow the renewable energy investor/
property owner to receive payments directly for the energy generated on the 
property.  Under this program, the landlord/investor receives payments directly 
from the utility for the electricity generated on the property and fed into the grid, 
rather than having that energy reduce the tenant’s electricity bill (as with net 
metering) with no savings or financial benefits for the owner.

Expand virtual net metering to allow multiple tenants in a single building to receive 
proportional credit on their electricity bills for the renewable energy generated 
on-site.  The net metering program can typically provide retail benefits for only 
one meter from the energy produced on-site.  As a result, a landlord is likely to 
install a renewable array just large enough to supply power for common areas 
paid for by the landlord, but not large enough to benefit multiple tenants on-
site.  However, the PUC recently created an exception that requires IOUs to 
credit all the meters in certain buildings with a share from the on-site renewable 
generation (called “virtual net metering”).  Under this program, a landlord 
can install a renewable system on a building and use the electricity credits 
to offset the energy use from the building’s common areas (such as hallways 

Barrier # 4: 
Landlord/Tenant Split Incentives

“We have existing buildings with 
multiple tenants and meters.  It’s 
too much work to feasibly make 
renewables happen.  It should be 
much easier.”

 -- Robyn Uptegraff
 The Irvine Company
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and community facilities), with the remaining credits offsetting each tenant’s 
electricity bill according to a pre-determined proportion.  However, the program, 
called the Multifamily Affordable Solar Housing (MASH), only applies to certain 
multifamily affordable housing projects.  The PUC should expand MASH and 
virtual net metering to cover all types of buildings and customers.44  An expanded 
rule would allow all building owners who finance a renewable energy installation 
on their property to receive savings on the common area electricity bills.  In 
addition, the owner could negotiate fixed payments or higher rent from tenants 
who experience substantial savings on their electricity bills.  

Municipal Utilities
Devise a feed-in tariff program to stimulate landlord investment in renewable 
energy generation (see above).  

Heightened support for renewable energy at all levels of government is providing 
the renewable power industry with new opportunities and a potentially paradigm-
shifting moment.  While the current economic downturn threatens the short-term 
viability of many renewable projects and companies, in the long term, climate 
change laws and the increasing cost of fossil fuel-based energy assure greatly 
expanded use of renewable energy in the long term.

But rather than wait for large renewable energy plants to become available, 
policy makers should strengthen existing laws and provide additional financing 
for decentralized renewable energy generation technology.  Ultimately, 
decentralized generation represents the most immediate means for California to 
expand renewable energy production in the state and to combat climate change.  
But it will take a combined effort at all levels of government, and a substantial 
exercise of political will by businesses and the public, for decentralized renewable 
energy generation to reach its potential.

Conclusion:  Big Opportunities



19Berkeley Law \ UCLA Law       

 In Our Backyard:  How to Increase Renewable Energy Production on Big Buildings and Other Local Spaces

R. Gregg Albright
California Business, Transportation & Housing Agency

R. Gregg Albright has over 31 years of experience in State government service within planning, project delivery, project 
management, local programs, community involvement and administration. Beginning in 1976 as a Landscape Architect, 
Gregg worked through a variety of headquarters and district settings. In 2000, he was promoted to District 5’s Deputy Dis-
trict Director for Planning and Local Assistance and two years later he was appointed as the District 5 Director. As District 
Director, Gregg continued his emphasis on stakeholder collaboration in the planning and development of transportation 
solutions. With his appointment as Deputy Director, Gregg has expanded opportunities to promote effective stakeholder 
involvement and to advance proactive and strategic behavior within the Department. This emphasis on enhancing staff 
skill sets and organization competency has also engaged him at the national level, particularly in the area of promoting 
the principles of Context-Sensitive Solutions.

Ken Baker
Wal-Mart

Ken is a native of Hot Springs, Arkansas and currently resides in Bentonville, Arkansas where he is a Sr. Manager of 
Sustainable Regulation for Wal-Mart Stores, Inc. Ken worked in Wal-Mart’s Real Estate Department for 6 years before 
transferring to the Energy department in 2007. Before his tenure at Wal-Mart, Ken practiced law in Little Rock, Arkansas. 
Ken holds a Bachelor of Science degree from College of St. Frances, located in Joliet, Illinois and a Juris Doctor degree 
from the University of Arkansas at Little Rock School of Law.

Obadiah Bartholomy
Sacramento Municipal Utility District

Obadiah Bartholomy is a Project Manager in the Advanced Renewable & Distributed Generation Technologies group at 
SMUD. He has worked on PV performance monitoring for SMUD’s fleet of 1,400+ PV systems for 6 years, and currently 
works on solar R&D, commercial and residential solar mapping tools, and utility scale solar assessment for meeting 
SMUD’s Renewable Portfolio Standards. He also leads many of SMUD’s climate change activities related to AB 32 imple-
mentation, strategic planning, physical impact assessment, mitigation and carbon offsets. He earned a BS in mechanical 
engineering from Cal Poly, San Luis Obispo and an MS in Transportation Technology & Policy from UC Davis.

Julie Blunden
SunPower

Since April of 2005, Julie has served as VP of public policy and corporate communications at SunPower, leading public re-
lations, financial relations, public policy, and market development. Prior to SunPower, Blunden was a consultant at KEMA-
XENERGY on energy markets, renewable resources and policy to industry, utilities and state and federal governments. In 
that role, Blunden supported the Schwarzenegger administration in developing the Million Solar Homes Initiative. In 1997, 
she co-founded Green Mountain Energy Company, a national retail electric supplier of renewable power. Blunden began 
her career doing development and acquisitions in the independent power generation business at the AES Corporation. 
She received her MBA from the Stanford Graduate School of Business and an AB from Dartmouth College majoring in 
engineering, modified with environmental studies. She serves on the board of directors at the Center for Resource Solu-
tions and the Real Goods Solar Living Institute, as well as on the board of advisors for Vote Solar.

Dave Brennan
Solar Sonoma County

Dave Brennan was recently appointed to the position of Regional Climate Protection Coordination Plan (RCPCP) Manag-
er with the Sonoma County Transportation Agency (SCTA). The development and implementation of a coordination plan 
is being supported by Sonoma County, all nine cities in Sonoma County, Sonoma County Water Agency and SCTA. Prior 
to Mr. Brennan’s appointment, he served as the City Manager in Sebastopol for nine years working with local leaders on 
several energy conservation programs resulting in 215 KW of solar power installed on city facilities and housing projects. 
Prior to Sebastopol, Mr. Brennan served in city, county and regional government in public administration and program 
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management including financial management, redevelopment, capital project financing, personnel administration, solid 
waste management, regional housing and economic development programs.

Joe Desmond

Joseph Desmond served as Chairman of the California Energy Commission and was appointed Under Secretary for En-
ergy Affairs in the California Resources Agency. As Chairman, Mr. Desmond represented the Governor on the Western 
Interstate Energy Board (WIEB). Mr. Desmond, of Pleasanton, served as Deputy Secretary for Energy at the Resources 
Agency in 2004. Prior to that, he was President and Chief Executive Officer of Infotility, Inc., an energy consulting and 
software development firm for four years. From 1997 to 2000, Mr. Desmond was President and Chief Executive Officer 
of Electronic Lighting, Inc., a manufacturer of controllable lighting systems, and from 1991 to 1997 he was with Parke 
Industries, where he served as vice president. Mr. Desmond was marketing and demand planning administrator for 
Taunton Municipal Lighting Plant, a publicly owned utility, from 1987 to 1991. He also served as co-chair of the Silicon 
Valley Manufacturing Group’s Energy Committee from 2001 to 2004 and as a board member of the National Association 
of Energy Service Companies.

Mark Freyman
Chevron Energy Solutions

Mark Freyman has fifteen years of finance, strategy, partnership development, and operations experience. At Chevron 
Energy Solutions, he works on strategy and finance issues. Previously, Mr. Freyman has been a distributed generation 
solar project developer (VP, Finance at Verde Energy) and a utility-scale wind developer (VP, Finance and Project De-
velopment at Katabatic Power). Katabatic Power develops wind farms in British Columbia marrying a world-class wind 
resource with the firming capabilities of BC Hydro’s hydro-electric assets. Mr. Freyman also spent five years as a strategy 
consultant helping high tech clients position their products and marketing messages and bringing new products to market. 
Mr. Freyman began his career at American Airlines negotiating joint ventures with Latin American air carriers covering 
sales, marketing and operations. Mr. Freyman holds an MBA from Harvard Business School and a BBA in Finance from 
the University of Michigan.

Richard Gruber
First Solar

Richard Gruber leads First Solar’s project development efforts, focused on developing utility scale solar PV power plants 
in the southwestern U.S. First Solar, headquartered in Tempe, AZ is the world’s largest and lowest cost manufacturer of 
thin film photovoltaic solar modules and trades on the NASDAQ under the ticker FSLR. Prior to joining First Solar, Gruber 
was with The Electric Reliability Council of Texas (ERCOT), the independent system operator responsible for running the 
Texas electric grid. Richard led the development and operation of ERCOT’s wholesale and retail Market Services sup-
porting Texas’ electric market deregulation evolution. Prior to ERCOT, Gruber was Vice President, Marketing and Sales 
at NUI Corporation (NYSE) a natural gas utility with operations in NJ and FL, and President of NUI Energy Solutions, an 
energy services company. Prior to NUI, Gruber was Co-Founder and C.O.O. of Exchange Development Corporation, an 
incubator company created to establish more efficient and transparent energy markets. Earlier in his career, Gruber was 
a consultant engaged in business development for Energy Management Associates.

Fran Inman
Majestic Realty Co.

As Senior Vice President, Corporate Development, Fran Inman directs all marketing, public relations, government rela-
tions and community affairs activities for Majestic Realty Co., the privately held development firm based in Los Angeles 
County. With a real estate portfolio of more than 50 million square feet, Majestic Realty has offices in Los Angeles, Atlanta, 
Denver and Las Vegas. In recent months, Fran’s responsibilities have included coordination and administration of the 
company’s anti-secession efforts in the City of Los Angeles. In 2002, she also was named the founding director of the 
Majestic Foundation, the firm’s newly established corporate-giving program. From January, 1998 to June, 2001, Fran was 
Executive Vice President of the Silverton Hotel & Casino in Las Vegas, Nevada, a property owned by Edward P. Roski, 
Jr. Prior to joining Majestic, Fran owned her own consulting business in the leisure and entertainment industry, providing 
business planning and marketing strategies for clients worldwide. She received both a BA and an MBA in Finance from 
California State University, Fullerton.
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Mike Kimball
CB Richard Ellis

As National Director of CBRE’s Solar Group, Mike Kimball is responsible for the leadership of CB Richard Ellis’ solar 
services across the Americas. Additionally, Mike oversees the company’s global solar strategy and implementation with 
Charlotte Eddington.  CBRE’s solar services are part of the broader services offered by CBRE’s Energy & Sustainability 
Group. CBRE’s Energy & Sustainability Group interacts with all divisions of CBRE.  CBRE’s Solar Group focuses 100% 
of their time on the solar industry and provides solar services to any landlord or tenant (“client”) who wants to know if 
installing a solar system anywhere on their property makes economic sense.  CBRE educates the client on the feasibility 
of solar and (if solar makes sense for the client) CBRE helps the client select the right solar installation company to install 
the solar system through a professional managed bid process.  Prior to heading up CBRE’s Solar Group in 2008, Mike 
spent 5 years working in CBRE’s Brokerage division in Los Angeles, California.  Mike’s brokerage experience included 
lease and investment sale transactions for industrial, office, retail, and entitled/unentitled land properties.

Jay Knoll
Unisolar

Jay Knoll is Senior Vice President, General Counsel and Chief Administrative Officer of Energy Conversion Devices, 
Inc., the leading global manufacturer of thin-film flexible solar laminate products for the building integrated and com-
mercial rooftop markets. Before joining ECD, Mr. Knoll held leadership positions at Collins & Aikman Corporation, Lear 
Corporation, Covisint LLC, Visteon Corporation and Detroit Diesel Corporation. Mr. Knoll received a B.A. degree from 
the University of Michigan and a J.D. degree from the Wayne State University School of Law. He is active in community 
activities and has held leadership positions with the American Jewish Committee (Detroit Chapter) and the Karmanos 
Cancer Institute.

Craig Lewis
RightCycle Enterprises

Craig Lewis, Principal of RightCycle Enterprises, is a Government Relations Advisor to clean technology clients with a 
focus on achieving desirable outcomes via legislation, regulation, and public funding (grants, siting incentives, etc) in Cali-
fornia, at the Federal level, and in other states. Until early-2009, Mr. Lewis was VP of Government Relations for Green-
Volts, where he served for two years securing successful policy outcomes in legislation, regulation, and public funding. 
In 2005, he spearheaded energy policy development for Steve Westly’s 2006 gubernatorial campaign in California. Mr. 
Lewis is a leading renewable energy strategist and advocate. Among other efforts, Mr. Lewis leads the effort to introduce 
a comprehensive Feed-In Tariff (FIT) in California and to unleash the tremendous potential of the Wholesale Distributed 
Generation (WDG) market segment, which is the 20MW-and-under, distribution-interconnected market segment that 
avoids transmission dependencies and the long delays that are associated with transmission build-outs. Mr. Lewis has 
held senior government relations, corporate development, and marketing positions at wireless and semiconductor lead-
ers, including Qualcomm, Ericsson, LinCom Wireless, Comarco Wireless, and Altera. He was active in the strategic plan-
ning and lobbying efforts to obtain the long-sought approval for CDMA technology in China; and has led the establishment 
of several successful business operations in Asia. Mr. Lewis received his MBA and MSEE from the University of Southern 
California, and his BSEE from UC Berkeley. Mr. Lewis was also a formative member of the Clean Tech for Obama (CT4O) 
organization, which was highly successful in raising funds for the Obama campaign.

Eric Lundquist
Banc of America Leasing

Eric Lundquist is a Managing Director in the Pricing & Portfolio Analysis group for Banc of America of Leasing. He and his 
team are responsible for the financial modeling and economic analysis work on most complex transactions in both Banc 
of America Public Capital Corp and Banc of America Leasing. In recent years, Eric has had a senior role on all of Banc of 
America Public Capital Corp’s high-profile green transactions, including wind and solar deals closed under various struc-
tures. In addition, he is an internal resource for developing and structuring new products, and acts as a general advisor on 
tax and legislative related issues. Prior to joining Banc of America Leasing (via Fleet Capital Leasing) in 2000, Eric was a 
technical support and product development associate in the New York office of Warren & Selbert, the industries leading 
provider of lease pricing software. Eric also spent two years as a financial analyst at McManus & Miles, working on project 
finance and energy leasing transactions. Eric is an active member of the Equipment Leasing & Finance Association’s 
Federal Tax Committee.  He holds a Bachelor of Arts degree (cum laude) from Harvard University.
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Wally McOuat
HMH Resources

Wally McOuat was one of the founders of HMH. He has twenty-five years experience in the energy industry as a financial 
advisor and negotiator both in the United States and abroad. He has played a major role in the development of several 
high-profile projects and has assisted many clients in the successful implementation of cutting-edge as well as ‘typical’ 
energy projects. Wally spent the first six years of his career with Price Waterhouse, serving as a Tax Manager during the 
last two years. He subsequently worked in the risk management industry where he helped form Risk Sciences Group, 
Inc. (RSGI) - a company that is still an industry leader in the analysis and quantifying of insurable risks. Wally earned an 
A.B. in mathematics and an MBA from Indiana University where he was elected to several honoraries including Phi Beta 
Kappa. Wally has also been active in community affairs including a term as chairman of the Marin County Planning Com-
mission.

Neal Skiver
Bank of America

Neal Skiver is a Senior Vice President, Energy & Power Finance, for Banc of America Public Capital Corp located in Santa 
Fe, New Mexico. He focuses on the origination and structure of energy-related financings including: equipment lease/
purchase agreements, energy services agreements, renewable energy power purchase agreements, Clean Renewable 
Energy Bonds, limited tax and revenue obligations, tax credits and 501(c)(3) obligations. Prior to joining Banc of America 
Public Capital Corp in June 2006, Neal was at National City Energy Capital, which is a subsidiary of National City Bank. 
For the 12 years prior to joining National City, Neal was at several divisions within ABN AMRO and LaSalle National Bank, 
including investment banking and the leasing corporation. Neal was responsible for the origination of various municipal 
and energy-related financing products for its portfolio and for syndication or securitization to other funding sources. Neal 
has been in the municipal financing business for the past 23 years, dedicated to the energy marketplace for the past 13 
years. Neal is an active member of the National Association of Energy Service Companies and the Association of Govern-
mental Leasing and Finance. Neal attended Northwestern University and graduated from the University of Denver with a 
BSBA (Cum Laude) in Marketing and Finance.

Robyn Uptegraff
Irvine Co.

Robyn Uptegraff serves as Senior Vice President, Community & Environmental Affairs for the Irvine Company, a century-
old, privately-held company known for the master planned, sustainable communities it has developed on The Irvine Ranch 
in Orange County. Ms. Uptegraff is responsible for key entitlement and environmental issues for development throughout 
the Ranch, including local, State and National policy related to environmental issues such as endangered species, water 
quality and air quality. In addition, Ms. Uptegraff leads company efforts to ensure that appropriate environmental assess-
ment is completed as required by CEQA prior to any project consideration, for environmental permitting from resource 
agencies and for environmental compliance during construction and operation. Before joining the Irvine Company, Ms. 
Uptegraff was the Executive Director of the Planning & Building Agency in Santa Ana for eleven years. In this capacity, 
Ms. Uptegraff was responsible for all current and advance planning, plan check, inspection and code enforcement ef-
forts. Prior to this, Ms. Uptegraff served in the economic development and redevelopment programs in Santa Ana. Ms. 
Uptegraff graduated from the University of California, Irvine with a degree in Social Ecology.

Case van Dam
California Wind Energy Collaborative

C.P. “Case” van Dam is a professor of mechanical and aeronautical engineering at the University of California at Davis 
and heads the California Wind Energy Collaborative; a partnership between the University of California and the California 
Energy Commission. He previously was employed as a National Research Council (NRC) post-doctoral researcher at the 
NASA Langley Research Center and as a research engineer at Vigyan Research Associates in Hampton, Virginia and 
joined UC Davis in 1985. Van Dam’s current research includes wind energy engineering, aerodynamic drag prediction and 
reduction, high-lift aerodynamics, and active control of aerodynamic loads. He has extensive experience in computational 
aerodynamics, wind-tunnel experimentation and flight testing; teaches industry short courses on aircraft aerodynamic 
performance and wind energy; has consulted for aircraft, wind energy, and sailing yacht manufacturers; and has served 
on review committees for various government agencies and research organizations.
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I 
CONVERSION FACTORS DIGITAL-MODEL EVALUATION OF THE GROUND-WATER RESOURCES IN THE 

OCOTILLO-coraTE WELLS BASIN, IMPERIAL COUNTY, CALIFORNIA 
For those readers who prefer met.ric units rather than English units, the
 

conversion factors for the terms used in this report are listed below:
 

To obtain metric ur.itMultiply. English unit By 

By Jame5 A. Sl:.rivan 
4.047 x 10- 1 hectaresacres 

cubic hectometersacre-ft (acre-feet) 1.233 x 10- 3 

cubic hectometersacre-ft/yr (acre-feet I. 233 x 10- 3	 ABSTRACT 

per yearper year) 
A digital model using finite-element techniques simulates ground-water 

3.048 x 10- 1 meters 

transmissivities range from less than 20 feet squared per day to more than 
ft 2 (5quare feet) 9.290 x 10- 2 square meters 10. 000 feet squared per day. The calibrated storage coefficients range from 

. ft (feet)	 flow in an alluvial aquifer in the Ocotillo-Coyote Wells ba5in. Calibrated 

0.04 to 0.08.
 
ft 2 /d (feet 5quared per
 9.290 x 10- 2 met ers squared per


i,
 
Natural recharge through infiltration of prec.ipitation is estimated to be 

I	 dayday)	 2,600 acre-feet per year. and estimated ground water in storage is 
640,000 acre-feet. Pumpage totaled 880 acre-feet in 1975 and' was predominantly

cubic met ers per 

I 
ft 3 /5 (cubic feet per 2.832 X 10- 2 for industrial use. with lesser amounts for water exported to ~exica1i. Baja 

California, and domestic supply. About 90 percent of the annual pumpage is 
secondsecond)	 centered in Ocotillo.

! '
2.S40 x 10 mi 11 imete'rs 

, January 1925 to December 1975 was IS feet in Ocotillo. Decline ha5 accelerated 
in (inche5)	 The computed water-level decline from-steady-state conditions- inI! 

i
! 2.S40,x 10 mi 11 imeters per yearin/yr (inch'es' per year)	 in the la5t 10-12 years becaU5e of increa5ed pumpage. 

ki lometersmi (mile5) 1.609	 The projected "ater-Ievel decline from 1976 to 1995 with anilUal pumpage 

i	 of 1;000 acre ... feet is 6 feet in Ocotillo. In this projection, flow is still 
square kilometersmi 2 (5quare mile5)' 2. S90	 eastward across the Elsinore fault which separates potable ground water in and 

around Ocotillo from saline water several miles east. When a maximum of 
2.000 acre-feet of pumpage is u5ed for the projection. the 20-year decline, i5 

Degrees Fahrenheit are converted to degrees Celsius by using the formula: 17 feet in Ocotillo. and water levels on either side of the fault are about the r 

°c = 5/9 (OF_32). same. Continued pumping of this magnitude after 1995 may cause s'aline'water 
to flow toward the potable ground "ater in Ocotillo. 

v 

"-. 



GROUND-WATER RESOURCES, ocar I LLO-COYarE WELLS BAS IN, CALIF. 

Dissolved solids in ground-water samples from Ocotillo wells averaged 
less than SOD milligrams per liter. Dissolved fluoride in ground water in 
many places throughout the basin is more than 2 milligrams per liter. 

The digital model may be used to evaluate water-management plans that 
could maximize ground-water withdrawal. For example, redistribution of pumping 
might minimize" the threat of saline water degrading ground water in Ocotillo 
or reduce evapotranspiration or underflow from the basin. Also the model 
could be used to evaluate the effect of artificial recharge in various areas. 

INTRODUcr I ON'r 

The Ocotillo-Coyote Wells basin, or project area, includes abO'l~' 300 mil 
in western Imperial County. approximately 25 mi west 'of EI Centro (fig. I). 
The arid climate and desert scenery attract visitors from more urbanized areas." 

The western boundary of the proj eet area (fig. 2) is a surface-water 
dra.ina.ge divide in the Jacumba Mountains. The drainage divide in the Coyote 
Mountains forms about half of the northern boundary. with the rest being the 
1ine between T. IS S. and T. 16 S. The eastern boundary is the Westside Main 
Canal of the Imperial Irrigation District, and the southern boundary is the 
United States-Mexico border. 

Total population of .Iess than 1,000 is centered in Ocotillo and in 
several subdivisions east and southeast of Ocotillo. Coyote Wells, 1.S mi 
east of Ocotillo, consists solely. of a service station-grocery store. South 
of Coyote Wells I mi is the Nomirage subdivision of about 100 ·people. 
Southeast of Nomirage 3.5 mi is the Yuha Estates subdivision of about eight 
residences. A slightly larger area, the Painted Gorge subdivision. is 
northeast of Coyote Wells about 3 mi. Plaster City, 7 mi northeast of Coyote 
Wells, consists· of a gypsum processing plant owned by U.S. Gypsum Co. 

Ground water is the only source of industrial and domestic supply in the 
project area. Water levels have been dropping since significant pumping began, 
in the 1920's. Ground water is potable in the Ocotillo area, but it is highly 
saline about 3 mi east of Coyote Wells. In addition. ground-water samples in 
and around Ocotillo have often had higher concentrations of dissolved fluoride 
than those recommended by the U.S. Environmental Protection Agency (1972). 

The U.S. ·Geological Survey. in cooperation with the Imperial County, 
Department of Public Works. made an appraisal of the ground·water resources in 
the project area to determine .. the effects of present and proposed pumping on 
the quantity and quality of the ground water. This report is the result .of 
that study. 

,. 
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FIGURE 2.--Geographic setting and mean annual precipitation, 1931-60. 
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I 6, GROUND-WATER RESOURCES. OCOTILLO-COYOTE WELLS BASIN, CALIF. 

Purpose and Scope 

The purpcses of this study were to (I) define the hydrology of the area. 
(2) determine the historical pumpage, (3) define the areal variation in
 
ground-water quality, (4) calibrate a digital model of the Ocotillo-Coyote
 
Wells basin aquifer. (5) estimate the future effects of current and propcsed
 
pumping on water levels and ground-water quality, and (6) prepare a repcrt
 
describing this effort. 

The scope of the project involved collecting and collating geologic and 
hydrologic data for the project area. About ISO ,,"'ells were field checked. and 
water levels were 'taken Where possible. An additional 15 wells were drilled to 
a maximum depth of ISO ft in places where geohydrologic data were s.parse or 
1acking. 

inChemical ana lyses were made to determine di 5501 ved coiuti tuent 5 
to help' 

determine the shape of the basin floor and the relative thickness of vall ey 
fill throughout the project area. ' 

ground .. water samples throughout the area. A grav.ity survey was made 

A finite-element digital model of ground-water flow was constructed and 
calibrated for the basin aquifer. The calib~ation ·process required simulation 
of water-level declines from 1925 to 1975. Projections of water levels in 1995 
were then calculated for several hypothetical pumping distributions. Additional 
runs to show the effects of artific.ial recharge in specific areas were beyond 
the scope of this proj ect. 

The author thanks those agencies, businesses, and individuals who 
contributed to the completion of this profect. The assistance of S. H. Orfanos 
and D. E. Pierson of the Imperial County Department of Public Works is· greatly 
appreciated, as is the help from the U.S. Gypsum Co. which supplied pumpage 
data and water levels. Both the Ocotillo Mutual Water Co. and the Coyote 
Valley Mutual Water Co. gave data on their respective wells. Finally, the 
residents of the Ocotillo-Coyote Wells basin added to the study through their 
interest and assistance. . " 

GROUND WATER 

Well-Numbering System 

Wells in the project area are numbered according to their location in the 
rectangular system for the subdivision of public land. In the well number 
16S/9E-36G3, the part preceding the slash is the township (T. 16 S.). the part 
between the slash and the hyphen is the range (R. 9 E.), the number between the 
hyphen and the letter is the section (sec. 36), and the letter is the 40-acre 
subdi\l"ision of the section according to the following diagram. Within the 
40-acre tract I we lIs are numbered seri ally by the final di gi t .. 

0 C B A 

E F G H 

II L K J 

II P Q R 

Springs are numbered similarly except that an S is placed between the 
40-acre subdivision letter and the final digit as shown in the following spring
number; 17S/SE-3RSL

i 
The numbering of half-townships is changed fro .. that above by adding 36

I to the section number and joining that section to the last tovnship. For 
example, well I6!iS/IlE-6Ml "'ill be renumbered 16S/IIE-42ML 

-, 
All wells and springs in the project area lie east of the San Bernardino 

meridian and south of the San Bernardino base line.

i 
GROUND WATER 

The geology of the Ocotillo-Coyote Wells basin was discussed by Dibblee 
(1954), Brooks and Roberts (1954). and Laeltz and others (1975). The reader 
is referred to those pUblica~ions for more detailed description. 

Ground water in the project area is found principally in the saturated 
allUVial valley-fill deposits of Quaternary age. ' Such' a saturated geologic 
formation, capable of yielding significant quantities of water to wells or 
springs, is termed an aqUifer. The consolidated rock that forms the 
Surrounding mountains (fig. 3) and underlies this "alluViUm. contains no 
appreciable quantities of ground water. 
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10 GROUND-WATER RESOURCES, OCOTILLO-COYOTE WELLS B.>.SIN, C.>.LlF. 

The valley-fill materials are fine. sand and gravel derived from the 
surrounding mountains. These materials are interspersed with silt and clay of 
varying thicknesses and areal extent. 

Sedimentary deposits of Tertiary age crop out throughout the project area, 
primarily in the Yuha Desert and the Coyote Mountains (fig. J). These deposits 
consist of marine and nonmarine clay and sandstone deposited during repeated 
inunda'tions from the Gulf of California and the Colorado River, respectively 
(Dibblee, 1954). Oyster-shell reefs are also COmmon. Ground water in these 
deposits typically is saline. 

The Elsinore fault transects the Ocotillo-Coyote Wells basin in a
 
southeastward direction along the south edge of the Coyote Mountains, passing
 
slightly east of Coyote Wells (fig. J). The fault is generally concealed in 
the alluvium-covered areas. l't joins the Laguna Salada fault in Hex.ico 
(Loeltz and others, 1975). Most of the ·other ·faults in the project area 
(fig. 3) have traces that parallel the .EIsinore fault and may be associated with 
its movement. Most of the usable ground water is from the alluvial deposi'ts 
west of the Elsinore fault. 

In the illustrations of this report the geology has been generalized to 
show only the water-bearing unconsolidated deposits and the consolidated rocks 
of the surrounding mountains. 

Figure 4 is a conceptual c'ross section of the Ocotillo-Coyote Wells basin' 
aquifer. The water table is the surface of the saturated material. An aquifer 
possessing a water table is an unconfined or 'water-table aquifer, and ·water 
levels in wells define 'the water table. . 

PUMP AGE.. 
EVAPOTRANSPIRATION .---

~~U.!LrABlE • 

,:::~~> .----.7;T~-~·:~~·~;R-F~~:-. 
.: .....:-, .'-- ~lt::·d~:· ::: ...~.~~.~ , -" --.. . 

FIGURE 4. --Conceptual cross section, not drawn to scale. showing elements of 
ground-water- recharge and discharge. 

GROUND WATER 11 

Ground water moves slowly through sand and gravel from areas of higher 
water levels to areas of lo""er water levels. This movement in Ocotillo. for 
example. is in tens of feet per year under natural or nonpumping conditions. 
The generalized direction of flow is from areas of ground-water recharge to 
areas of ground-water discharge. Recharge is primarily from infiltration of 
runoff at the mountain fronts and from stream channels. Discharge is from. 
pumpage, underflow out of the proj ect area, and evapotx:anspiration. 

Recharge 

The aquifer in the project area is recharged principally from 
precipitation within the basin. About 8 in of precipitation occurs annually ~ 
in the Jacumba Mountains (fig. 2) where the highest altitude is 4·,500 ft. TI,e 
.averag~ rainfall in Ocotillo, based on 30 years of record (1931-60), is 3.5 in 
(Hely and Peck, 1964). 

Precipi tat ion Occurs mainly as rainfall from frontal winter st0t:'ms. 
(October-April) coming from the Pacific Ocean. Summer storms (Hay-September) 
originating in the Gulf of Mex.ico contribute 1.0-1.5 in to the annual 
precipitation (Hely and Peck, 1964). 

Because the relative variation in the annual precipitation is greates't
 
where the mean annual precipitation is least (Hely and Peck, 1964), the
 
Ocotillo-Coyote Wells basin can have periods" of little or nO precipitation,
 
then have several years of relatively heavy rainfall.
 

All streams draining the proj ect area are ephemeral, typically flOWing
 
only during and shortly after storms. The major stre3JD channels originate in
 
the mountains to the west and south and then traverse the alluvial fill of
 
the valley. 

Streamflow percolates to the water table mainly beneath the pemeable .~ 
alluvial fans at the mountain fronts. which may absorb all the runoff. These I 
stream channels include Palm Canyon. Wash, Devils Canyon, Myer Creek, Davies 
Canyon, and Pinto Wash (filL. 2). . 

Intense storms can produce streamflow on the valley floor. Some water 
may percola'te to the water table in the valley, but the depth to water is 
considerably more than the depth on the upper fans. During these periods .of 
increased streamflow, flow also leaves the basin, primarily via Coyote Wash 
to the"northeast (fig. 2). Evaporation losses also increase during periods 
of streamflow on the valley floor. 

The only streamflow measured in the project area is in two small 
tributaries of Myer Creek.• approximately 4 and 7 Ini .southwest of Ocotillo 
(fig. 2). Both stations record peak stage near culverts under the eastbound 
lanes of [nterstate Highway B. The only flow at these sites is during the 
several stoms that miglttoccur annually. The highest recorded .flow from 
1960 to 1973 occur~ed August 12, 1965, at both stations. That flow was 
21 ft 

3
/s at the station nearest Ocotillo and 41 ft 3/s at the other stafion.. 

"
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HeIr and Peck (1964) estimated annual runoff from the mountains in the 
project area to range from 0.02 to 0.50 in. These estimates are based on 
modifications to an empirical method of the U.S. Soil Conservation Service 
[no date] using precipitation data and soil types. 

The quantity of recharge to the Ocotillo-Coyote .Wells basin aquifer north 
of the Mexican border and west of the Elsinore fault was calculated to be 
2,600 acre~ft/yr. This i5- equivalent to approxi~ately 0.02 in on the drainage 
area of 225 mil, 

U.S. Gypsum Co. is currently (1976) recharging ground water near Plaster 
City through infiltration ponds. Approximately 90 acre-ft of wastewater was 
discharged to pends in 1973 (California Dept. of Water Resources. 1975). The 
actual quantity of recharge reaching the water table is unknown, however. 

Discharge 

Pumpage 

The history of pumpage in the Ocotillo-Coyote Wells basin parallels the· 
economic develppment of "the"region. Because ground water has been the sole 
source of water supply in the basin. 1lI0st development has directly affected 
the" ground-~ater resources. Figure 5 shows the estimated total pumpag"e in the 
project area since 1925. 

Prior to 1925, the primary g~ound-water withdrawal w~s generally restricted 
to the Coyote Wells area. Adams (19l5r mentioned two wells drilled by Henry E. 
Walker in Coyote Wells. A. well 30 ft deep reportedly produced more saline water 
than a well 65 ft deep. 

Brown (1923) described the development in Coyote Wells as including a 
combined store and post office, a service station. a railway station, and 
several ranch houses. No estimates are available for total basin pumpage in 
those early days, but the total can be assumed to be much less than in later 
years. 

In 1925 the San Diego and Ariton. Railway drilled a well for locomotive 
supply. That well was in operation until the early 1960·s. Also in 1925. 
the Pacific Portland Cement Co. drilled a well at Plaster City for an 
industrial supply_ The water, however, was saline, and the well was 
abandoned. 

At about this same time a well for the Plaster City works was drilled in 
sec. 36. T. l6cS., R. 9 E. I·It was reported to be a good pI:oducer until its 
failure in 1955 (Imperial ·Irrigation District. 195B). The U.S. Gypsum Co. 
purchased the Plaster City facility about 1946 and has since drilled five 

GROUND WATER 

900iii , 

'" "'"~ 

>
600 

~ '"
"

I
<oJ 

... ~ 

.;, ~50 
<.> '" 
"'" 

~ 

~ 300 
"
% 
=> 
0.. 

150 

o 

750 

:;:::::::;:::::;:::;:;:::;:;:;:;:::::::-, .'_.....~.:. :.:'.'." ....-. -. -. 

1925 1935 19~5 1955 1965 

FIGURE S.--Pumpage in the Ocotillo-Coyote Hells basin from January 1925 
to December 1975. 

production wells in the Ocotillo area. Two of the wells have been abandoned"; 
the three remaining" production wells are in sec. 36", T. 16 S., R. 9 E. Water 
from these wells is transported to Plaster City by pipeline. 

1975 
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The earli domestic supply of water was from wells in Coyote Wells 
together with several wells in Ocotillo. The G. N. Root well, 16S/9E-26HI,
 
supplied some OcotillO residents beginning about 1930.' The Coyote Valley
 
MutuaLWater Co. began supplying the increasing popUlation in the eaily
 
1950's. and that company currently operates two wells, drilled in 1961 and 1970. 
to meet the demand of residents and th:e several businesses in the subdivision 
referred to as Ocotillo Unit No.2. The wells are in sec. 36, T. 16 So, R. 9 E. 

The Ocotillo Mutual Water Co. is the other principal source of public 
supply in Ocotillo and provides water to residents in the Ocotillo Unit No.1 
subdivision. This company has two operating wells that were drilled in about 
1960 and 1970 in sec. 25, T. 165., R. 9 E. 

~fr. T. Clifford operates a well, 16S/9E-2SK2, to supply water for about 
10 residences in Ocotillo Unit No.3 subdivision. The original well ineeting 
this demand was drilled in 1958, and the well currently in use was' drilled 
in 1972. 

Throughout the years various wells in the Ocotillo basin have supplied·
 
water that has been transported by water-tank trucks to Mexicali, Baja
 
California, in Mexico (fig. 1). for sale as bottled water. One of the early
 
wells supplying such water until 1958 was the C. Kelleher well, 165/9E-35N2. 
Since that time. several other individuals have sold water to Mexicali 
bon ling companies. The Clifford well, 16S/9E- 25K2, has been supplying 
water for Mexicali since 1967 and is currently the sale source of such 
exported water in the Ocotillo-Coyote Wells basin. 

The pWilpage shown in figure 5 was calculated from records of the U.S.
 
Gypsum Co .. estimates from the water companies in Ocotillo and other records,
 
and estimates for the remaining users. About 90 percent of the annual pumpage
 
is from wells in Ocotillo. In 1975 the total pumpage in the project area was
 
estimated to be 880 acre-ft. Of this total, U.S. Gypsum Co. pumped about 
600' acre- ft; the Clifford well about 120 acre- ft; and Coyots Valley Mutua I 
Wate.r Co. and Ocotillo Mutual Water Co. ·combined. about 100 acre-ft. 

Underflow 

Ground-water underflow in the saturated materials generally is flow 
. leaving or entering some area of interest. In the Ocotillo-Coyote Wells 
basin, significant underflow occurs across the United States-Mexico border. 
This underflow represents major discharge from the study area and is estimated 
to be 1,500 acre- ft/yr. 

GROUNO WATER IS 

Additional underflow from the aquifer, primarily west of the Elsinore 
fault. is represented by eastward flow across an extension of the queried 
fault (fig. 3) in T. 16 S., R. 10 E., and the Elsinore fault in T. 17 S., 
R. II E. This eastward flow acrosS faults is estimated to be 450 acre-ft/yr. 

'Both of the above estimates are based on calibration of the model
 
(see p. 28-29), together with initial estimates for items in the aquifer's
 
water budget (see table 1).
 

Evapotranspirat ion 

Discharge of ground water by evaporation from the soil and use by plants 
is termed evapotranspiration. Such losses are directly affected by
 
temperature", Jepth to water, and tyPes of vegetation.
 

The project area experiences high temperatures (often more. than 100"F, or 
3SoC) from May to September and more pleasant. moderate temperatures the rest 
of the year. The mean annual temperature in Ocotillo, based on 30 years of 
record, is about 70°F. or 21°C (Hely and Peck. 1964). Evaporation losses from 
surface-water bodies .in similar climates were estimated by Hely and Peck 
(1964) to be 80 in/yr. 

[n general, evapotranspiration becomes significant when the water table
 
is within about 10 ft of land surface. This condi tion occurs in an area
 
slightly southeast of Coyote Wells and in the Yuha Springs area in sec. 42, 
T. 16 S., R. II E. (fig. 2). Plants transpiring water in these areas include
 
saltgrass (Disti.chlis stricta). mesquite (Prosopis j"liflora) , creosotebush
 
(Couillea tride"ltata) , bursage (Fra"lseria dumosa) , and brittlebush (E>lCelia

[ariMBa) . 

Estimates of evaporation rates were obtained through the model
 
calibration process (see p. 28-29). The rate in the Coyote l'iells 'region was
 
estimated to have declined from 400 acre-ft/yr in 1925 to 50 acre-ft/yr in 
1975. This reduction in evapotranspiration losses results from a lowering·of
 
the water table 5-10 ft in this area. Losses "from evapotranspiration in the
 
Yuha Springs area are estimated to be 250 acre-ft/yr. This rate has not
 
changed significantly since 1925 because water levels have dropped only it
 

few feet over that time period.
 

Budget 

Estimates of recharge and discharge for the study area are summarized 
in table 1. Values given are for steady-state. (1925) conditions as well as 
for 1975. 
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TABLE 1.--OcotiHo-Coyote WeHs basin ""tel' budget fol' steady state 11925) 
and 1975 

[Acre-feet per year) 

Item	 Steady state (1925) 1975 

Recharge 
Infiltration of precipitation 

Discharge' 
Pumpage 
Evapotranspi ration 
Underflow to Mexico 
Underflow eastward across 

Total discharge 
Change in storage 

faults 

2,600 2,600 

o 900 
650 300 

1,500 1,450 
450 450 

2,600 3,100 
o ----=sao 

~ 

The development of ground-water resourc'es depends not only on the 
quantity available and the depth to the water table, but also On the quality. 
Ocotillo is fortunate in having ground water with a dissolved-solids 
concentration of less than 500 mg/L (milligrams per liter). Table 2 shows the 
chemical analysis of a ground-water sample from Ocotillo (16S/9E-25X2). The 
water is a so~ium bicarbonate type. 

I
 This sample is representative of ground water found in the alluvium west
 
of the Elsinore fault (fig. 3). East of the fault, however, are extensive :.

outcroppings of sediments of Tertiary age consisting mostly of clay. sandstone, 
and marine' fossils (oyster reefs). Ground water in these sediments is

I cOlIDl1only saline. Table 2. also shows a chemical analysis of a ground-water 
sample (l6S/10E-16Dl) in the Painted Gorge subdivision (fig. 2). This analysis

t	 shows high ·levels of dissolved constituents. This sample is classified as 
sodium-chloride-sulfate type water. 

The Tertiary deposits also crop out west of the Elsinore fault (fig. 3) 
and most likely occur at depth throughout the study ar:ea. Consequently. the 
ground-water quality may deteriorate .with depth west of the fault. Some 
600-ft deep wells in Ocotillo tapping these lower levels of the aquifer, 
however. produce potable water. Exploratory test drilling in the study area 
h"ould help.,t0 determine variations i~ quality of ground. water with depth. 

GROUND WATER j 7 

TAIlLE 2. --Ana~YBes of gl'ound-LXltel' samp~es fr;'" O"ota~o and 
Painted Gorge subdiVision 

[Resul ts in mi lligrams per Ii ter except pH) 

Consti tuents 

Silica 
Calcium 
Magnesium. . 
PotassilUU 
Sodium 
Bicarbona t e 
Sulfate 
Chloride 
Fluoride 
Dissolved solids 307	 15,200
pH 7.1 7.7
Hardness 66	 1,600 

Figure 6 shows an" areal distribution of dissolved solids in ground water 
sampled in the Ocoti llo-Coyote h'e lIs basin. These analyses are for ground
water samples obtained from 1974 to 1976 at existing wellS and at 
approximately 10 t.est holes augered as part of this study. Also included 
are four Samples taXen in 1962 and 1964 "(loeltz and others, 1975). 

Local variations in dissolved solids shown in figure 6 probably reflect 
differences in depth of perfora'ted intervals of wells. Some samples are 
from wells with perforated intervals less than 40 ft below land surface. 
These analyses generally have higher dissolved solids than neighboring wells 
in which the upper intervals are cased off. Evapotranspiration may cause 
the concentration of constituents in the ground water. 

Figure 6 indicates 'that most of the potable ground-water samples are 
from west of the Elsinore fault. Figure 6 also shows that fluoride 
concentrations· in samples from many wells west of the fault are higher than 
the U.S. Environmental Protection Agency (1972) recollllllended maximum fluoride 
concentration of 1.4 mg/l based on the annual average of maximum. daily air 
temperatures. Dissolved fluoride 'in the ground-water samples is highest 
south of Ocotillo, closer to the mountain front. 

Ocotillo Painted Gorge
16S/9E-25K2 16S/IOE-16DI

6-26-75 6-23-75 

36 11 
18 410 

5.1	 ISO 
4.8 IS 

74 4,300
 
130
 llO 

40 8,100 
56 2,200 

.7 .6 
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The source of. the dissolved fluoride in ground water in the study area is 
not fully understood. Hem (1970) stated: "Ground water containing fluoride 
concentrations exceeding 1.0 mg/L is found in many places in the United States 
and is obtain~d from a wide variety of geologic terranes. II Chemical 
analyses of ground water sampled in the proj eet area indicate no appreciable 
change over time in either dissolved fluoride or dissolved solids. 

Potential Problems 

Residents of the OC:otillo~Coyote Wells basin, as well as officials of 
Imperial County and the State of California", are vitally concerned with the 
future supply of ground water in the basin. Potential problems involve both 
the quant i ty of this supply and its qua li ty. 

Future Quantity 

An aquifer is analogous to a surface-water reservoir in that water is in 
storage for possible later use. If discharge exceeds recharge. then the water 
level drops and water is taken from storage. Water levels in the project area 
have been declining since significant pumping began in the 1920's. Water 
levels will continue to decline if aquifer discharge continues to exceed 
recharge. Potential problems from a declining water table include the 
necessity of lowering pumps, pump bowls, or even deepening wells. Pumping 
ground water. from greater depths increases power costs. 

The tota.! amount of ground water in storage in the ,upper 200 ft of 
saturated thickness is about 640,000 acre-ft. This is a conservative estimate 
but serves to indicate that the quantity of water in storage is great compared 
to the 1975 annual pumpage of about 880 acre-ft. More importantly, the quality 
of ground water rather than quantity may pose a greater problem in the future. 

Future Quality 

WellS in Ocotillo typically penetrate the upper 200-600 ft of alluvium, 
producing potable "fater. Ground water mainly in the Tertiary deposits east of 
the Elsinore fault contains concentrations of dissolved solids ranging from 
about 4.,000 mg/L to about 50,000 mg/L (fig: 6). 

At the present time (1976). ground water moves eastward across the
 
Elsinore fault east of Ocotillo. With continued lowering of water levels
 
a'roWld Ocotillo, the possibility exists for a reversal of direction of flo~.
 

If this occurs, saline ground water could flow westward across the fault and
 
. degrade the ground water in the Ocotillo area. 
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Water quality at levels deeper than those tapped by eXisting wells inf the project area is unkno\offl. Some wells in Ocotillo are more than 600 ft
 
deep and produce fresh water; however. Tertiary deposi ts probably o.ccur at


t depth west of the Elsinore fault. These deposits may contain saline water.
 
as do similar dep0.s.its east of the fault. 

THE DIGITAL MODEL 

To understand the aquifer system better. as well as to make predications 
of future water levels:. a' digital mod.el can be used to simulate ground-wate~r 
flow. Such a model uses a digital computer to solve the mathematical equation
that; describes the flow system. 

The model. however. is a simplification of the real system which is 
undoubtedly more complex than can be simulated. A more (jetailed model would> 
require more supportive data on aquifer characteristiCs than is currently
available. 

The digital model requires estimates of aquifer characteristics initially 
based on pertinent hydrologic and geologic. data .. Water levels are calculated 

I 
f 
j,	 and compared to field measurements. If calculated water levels are in error, 

then the par~eters are varied--within reasonable limits--to give a better 
match of computed and measured water levels. A.djustments of aquifer 
parameters constitute the calibration phase of digital modeling, 

The model can be used as a predictive tool to describe what may happen to 
future water levels. The premise of-prediction is that if a past history of 
actuai water-level changes can b-e duplicated in the model, then. future water
leve.l changes can be predicted. Estimates of historical pumpage are used 
in the calibr~'tion phase to help duplicate a SO-year history of water-level 
changes, for example. io'fhen the model is calibrated. anticipated pumpage can 
e'sily be used in the digital mOdel to predict future water levels. 

Mathematical Description 

Flow of ground water can be described mathematically by the following
equation: 

where h 
T 
S 
q 

IJtJ 

t 

hiTah) + ~(Tah)aJ: aJ: ay ay s~at 
~ water level. feet 
: transrnissivi ty, feet squared per day 

storage coefficient. dime~sionless 
:: unit rate of withdrawal. feet per day 
liII space coordinates. feet 
= time. days. 

+ q 
(1) 
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Water levels' are calculated as a function of time and location based on
 
estimates of aquifer parameters. Drawdown or \tater-level-change maps can
 
then be calculated by using these computed water levels and the initial
 
levels. Hydrographs, or plots of water levels 'at a particular point at
 

~ RilE., IIS"4S'various times, can also be calculated. ._E•• /) 

The finite-element method of solution is a particular numerical technique 
T, 16 s.\to solve equation 1. (See Pinder and Frind, 1972, for a complete description.)
 

The computer program used was developed by G. F. Pinder (written COllllllun., 1974). , 
 ~- ~~r.16 5, 
32"5"· 

\ ~ ~32'4S' 

~\
Grid Network I

• j 

! 

I 
kl7IJ(IIA114~' SlA~iCOThe method requires that the model of the aqui fer be overlain w~ th a r 17 S: - ./ . S. 

/ ... ""\j .grid network of four-sided elements (fig. 7). The corner of· each element is a '0 . '31"0
32'40", • <"'<! 0 1 2 3 

node; additional nodes are specified points on the sides to allow for more . "V ~.. """"""'.. •M,.curved shapes. 
~~_P-----1I6' 

The selection of grid size is based on, the location of existing data as 
\tell as on the required detail of the model application. Thus, smaller grid 
site mig~t be used in areas of existing and proposed pumpage. In this \tay a 
better definition of the effect. of such pumping can be obtained. On the other 
hand, grid site can be ·much larger for areas sparse in existing or proposed r 
ground-water development. Narrow elements have been used to simulate faults 
because of the need to calibrate water-level differences over distances as t EXPLANATIONshort as SOO ft. 

The Ocotillo-Coyote Wells model \tas constructed with 136 elements and .-- EDGE OF QUADRILATERAL ELEMENT 
Z46 nodes. The si ze of the el ements ranges from o. as to 7.4 mi 2. The average 
area of an element is 1. S mi 2. • FltHTE-ELEMENT NODE 

Aquifer transmissivity and storage coefficient must be specified for each o CONSTANT -HEAD FINITE-ELEMENT NODE 
element, and recharge or discharge is given at nodes where applicable. Once 
boundary conditions are given (see below) and initial water levels are specified 
for each node, the digital model will then calculate water levels at all nodes 
as a function of time. 

FIGURE 7.--Finite-element grid used in the digital model. 
Boundary Conditions 

'J 
Boundary conditions must also be specified on the edges of the modeled 

area. Figure 7 shows a no-flow boundary around most of the area. plus constant 
head or nonchanging water levels along the east and south edges. The no-flow 
boundary approximates tli.e lateral extent of the alluvium where it pinches out 
at bedrock. 
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best comparative solar cost information I have FW:
California installs 220 MW of PV in 2009, 229 MW of all
other renewables

Desert Harmon <desertharmon@gmail.com>

Bill Powers <bpowers@powersengineering.com> Thu, May 13, 2010 at 6:22 PM
To: Edie Harmon <desertharmon@gmail.com>

The three paragraphs below contain the elements of a good article on the comparative cost
of solar power. Desert solar thermal plants are not the future of solar energy development in
California. Distributed PV is more cost-effective and is unique among solar technology
options in that it can be deployed where the electricity is used (and thereby avoid
environmental impacts and significant line losses).

California’s Renewable Energy Transmission Initiative (RETI) Phase 2B draft report (April 2010) Tables 4-5
and 4-8 give this comparative information:

1) dry-cooled solar thermal (without thermal storage): capacity factor, 20-28%; capital cost, $5,350
– 5,550/kWac; O&M cost, $30/MWh

2) thin-film fixed solar PV (20 MW and up): capacity factor, 20-27%; capital cost, $3,600
– 4,000/kWac; O&M cost, $17-25/MWh

One Block Off Grid installed cost of group-purchase 4 kW poly silicon residential PV
systems, San Diego, 2009 (assuming RETI CF and O&M for fixed PV):

3) wholesale residential poly silicon solar PV (4 kW): capacity factor, 20-27%; capital cost,
$6,000/kWac; O&M cost, $17-25/MWh

Summary: The installed cost ($6,000/Wac) of group-purchase 4 kW residential PV systems in Southern
California is approximately the same, as of 2009, as the estimated installed cost (by RETI) of dry-cooled central
station solar thermal plants ($5,500/Wac). The capacity factor for the fixed residential PV would be about the
same as for dry-cooled solar thermal in the same location. Transmission losses largely negate the higher
capacity factor of Mojave desert locations compared to near-coastal demand center locations (there is on
average about a 10% difference in solar insolation). Note that 1BOG reports an installed cost for 2009 San
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Diego locations of $5.29/Wdc. See: http://solarsandiego.1bog.org/san-diego-solar-panel-cost/. This translates
into an ac cost of approximately $6/Wac.

Bottom line: Even residential PV using conventional polycrystalline silicon panels can compete now on cost-
effectiveness with desert solar thermal plants without considering the additional cost of new transmission
necessary to move desert solar thermal power to demand centers. Commercial rooftop-scale PV, and
wholesale ground-mounted DG PV, already produce lower-cost solar power than desert solar thermal plants at
the projected installed cost for these plants.

The paragraphs below provide some additional related information.

Bill

Attached and below is useful information on current PV pricing and installation trends relative
to central station solar/wind in California. I spoke with a solar integrator contact yesterday
that does a lot of rooftop commercial PV installations yesterday. Pricing for 300 to 500 kW
single commercial PV installs is around $5.00 – 5.25/Wac for polycrystalline silicon and
around $4.50 – 4.75/Wac for thin-film ($0.50/W delta in panel cost).

However, just as in the case of 1BOG, if individual jobs are grouped together the price will
drop significantly. Many commercial real estate owners own many commercial buildings, not
just one. This is especially true of chain stores like Walmart, Costco, food store chains, office
supply chains, etc. Kaiser Permanente just announced a 15 MW PV project in the Bay Area
that will be distributed among multiple separate facilities: http://www.greenbiz.com/news/
2010/03/30/kaiser-permanente-launches-15-mw-solar-initiative

Bill

Here is some good quantitative information on the status of solar PV in California and
comparative cost of PV and solar thermal:
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1) California installed 220 MW of solar PV in 2009, of which 25 MW has RPS contracts (see attached
April 16, 2010 Renewable Energy World article)

2) California installed only 229 MW of non-solar PV renewable energy under the utility RPS program
in 2009 (see attached CPUC 1Q 2010 RPS compliance report). Figure 3 on p. 5 shows that 2/3 of the
solar RPS bids are now solar PV, not solar thermal. In 2007 the situation was reversed as shown in
Figure 3.

3) The price of conventional polycrystalline silicon solar PV panels has dropped almost in half the last
18 months. The price trend for thin-film panels runs about $0.50/W lower (meaning thin-film panels can
be purchased for as little as $1.00/W).

Bottom line – California is already installing distributed solar PV, almost exclusively in array
sizes of 2 MW and less (2 MW = 10-12 acres), at the rate utilities are installing other
renewable energy resources in California. The growth rate for solar PV in California in 2009
was 38%. The growth rate for the RPS program was 0% between 2008 and 2009, with 352
MW constructed in 2008 and 357 MW constructed in 2009 (103 MW of the 357 MW was
constructed out-of-state, 254 MW were constructed in-state. 25 MW of the 254 MW is solar
PV).

The RETI Phase 2B draft report was published in April 2010. It includes a bar chart graphic
showing solar PV in 20 MW increments as more cost effective than solar thermal. I have
attached three relevant pages from the Phase 2B report.

Figure 4-1 gives the following cost-of-energy ranges:

Solar thermal: $195 - $226/MWh; Thin-film solar PV: $138 - $206/MWh (20% less on
average)

Table 4-5 and 4-8 give this comparative information:

4) dry-cooled solar thermal w/o storage: capacity factor, 20-28%; capital cost, $5,350 – 5,550/kW;
O&M cost, $30/MWh

5) thin-film fixed solar photovoltaic (20 MW and up): capacity factor, 20-27%; capital cost, $3,600 –
4,000/kW; O&M cost, $17-25/MWh
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Summary: 20 MW distributed PV increments have the same average capacity factor as dry-cooled solar
thermal, 40% lower capital cost, and 30% less O&M cost. This is the reason why PV is now dominating central
station RPS utility-scale solar proposals in California.

The 500 MW SCE urban warehouse PV project is meeting the price range identified by RETI
Phase 2B for thin-film PV. SCE just signed a contract with Sunpower for Sunpower to
provide 200 MW of panels to SCE to develop a portion of this project. SCE says in the press
release it has entered this deal with Sunpower to fulfill its obligation (under the CPUC
authorization) to install the PV systems for $3.50/Wdc (~$4.00/Wac). See attached March
10, 2010 article.

Bill

4 attachments

16-apr-10_REW_US solar PV grows 38% in 2009.pdf
815K

01-apr-10_Q1 2010 CPUC RPS report_to_Legislature.pdf
556K

07-apr-10_RETI_Phase 2B_draft report_thin-film PV lower cost than solar thermal.pdf
76K

10-mar-10_SNL_SCE orders 200 MW of Sunpower T5 solar tiles_$3.50_watt.pdf
25K
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San Diego Solar Panels Cost Less with 1BOG

The 1BOG discounted price for our last campaign (with HelioPower) was $5.29/DC Watt.

You can use our online solar estimate tool to estimate the cost
of going solar based on the old campaign price. We will update
our solar tool as soon as a new campaign begins and a new
price has been negotiated (more on how 1BOG works).

1BOG’s solar estimation tool not only accounts for roof
orientation, tilt, shading, and other factors, but also the exact price
and products from the campaign. End result? You get the most
accurate estimate of the financial and environmental return on
investment of solar you can find on the web.

1BOG negotiated pricing is set in stone for each campaign. A couple things like tricky roof types or
ground mounted solar systems have added costs but we publish the full list of additional costs. 1BOG is
transparent about pricing, because we think turnkey systems with fixed, upfront pricing make solar easier.
We’ve done the negotiations ahead of time so you don’t have to do them in your living room.
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How much will solar cost for my home?

Your system size will be determined by how much electricity you use, your available roof space, and your
personal motivations. A representative from our chosen solar installer will work with you to design the
best system for your needs. They will perform a home evaluation, provide you with a proposal under the
1BOG pricing terms, and show your electricity savings and return on your investment.

Solar Rebates:

See how much comes off the total price through federal and state solar rebates.

As always, feel free to contact us with any questions.

Find group discounts on solar for your home.

 What Happens when a Solar Installer visits your Home?



 Member talks about Going Solar through 1BOG:





 How Solar Increases the Value of Your Home:
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Solar Group Programs
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1BOG Menu

 Get a Solar Estimate
 Tell a Friend
 Financial Benefits of Solar
 About 1BOG
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Recent Blog Posts

 Solar Energy Could Provide 25% of World Electricity?
 The Ugly Side of Solar: Five Ways Solar Installations Can Go Wrong (and How to Prevent Each)
 1BOG East Coast Press Tour Wraps Up
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 How to Get 80% Off Home Solar Panels: Move to New Orleans
 “I feel like solar is the way of the future.” A 1BOGer’s solar experience
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http://www.renewableenergyworld.com/rea/news/article/2010/04/us-solar-sees-38-growth-in-pv-capacity-in-2009#[4/29/2010 4:59:44 PM]

 

 View image gallery (3)

Article Tools

 Email This Story

 Share This Story

 Add to Bookmarks

 Printer Friendly Version

1 Comment

Article Tool Sponsor:

 Previous Article Next Article 

 

Posted on April 16, 2010 by Graham Jesmer, Staff Writer

US Solar Sees 38% Growth in PV Capacity in 2009

Washington, D.C., United States [RenewableEnergyWorld.com]
The Solar Energy Industries Association (SEIA) this week released the 2009 U.S. Solar Industry Year in
Review, finding another year of strong growth despite the economic recession. Overall U.S. solar electric
capacity increased by 37 percent (photovoltaic and concentrating solar power combined). This was driven
primarily by strong demand in the residential and utility-scale markets, resulting in a 36 percent increase over
2008 in overall revenue.

Grid-tied photovoltaic installations grew by 38
percent. Residential grid-tied PV solar installations
doubled from 78 megawatts (MW) to 156 MW while
non-residential grid-tied PV solar installations grew
2 percent less than in 2008. The utility market
tripled their cumulative grid-tied PV capacity from 22
MW to 66 MW.

Over that same time period, solar water heating
shipments grew by 10 percent over 2008 while solar
pool heating growth was 10 percent less than 2008
growth, reflecting construction and housing declines.

On a call to discuss the results, Freeman Ford,
founder of FAFCO said that while the U.S. solar
thermal is seeing much larger growth than in recent
years, the market lags behind the rest of the world.
He said that while the market was valued at US $30

million last year, he expects the market to grow at 50% per year every year for the foreseeable future, led in
large part by California, which could support a $1 billion market on its own.

Three new concentrating solar power plants came online and cumulative U.S. CSP capacity reached 432 MW
with a development pipeline totaling more than 10,000 MW. 

Marc Ulrich, vice president of Renewable & Alternative Power at Southern California Edison (SCE) said that his
utility alone purchased 13.6 billion kilowatt-hours from renewables in 2009, or close to 17% of its overall mix. Of
that, only 6% was solar, but solar is also the fastest growing segment is growing most quickly. He said that SCE
plans to add more than 1 gigawatt (GW) of solar to its mix in the next five years.

Industry growth resulted in a 36 percent increase in overall revenue, totaling nearly $4 billion. The solar industry
added 17,000 new jobs from coast to coast and today employs 46,000 total U.S. workers and supports another
33,000 jobs in other sectors.

Jonathan Bass, director of communications at SolarCity said the company added 285 new employees in last 12
months, half of which were installer positions, he also said SolarCity expects to add 150 more jobs later this
year to bring the company's payroll to 800 in total. Also on the jobs front, VP of Sharp's solar energy solutions
group Ron Kenedi said that 160 jobs were added in its manufacturing plant in Memphis, Tennessee, which now
boasts 480 union jobs. That plant runs 24 hours a day and has a yearly capacity of 140 MW.
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"The story behind the increase in factory growth is the demand for solar products in the United States," Kenedi
said. "For every new job in our factory many more are being created in the field including designers and
installers."

California (220 MW) led in new solar electric capacity, followed by New Jersey (57 MW), Florida (36 MW),
Arizona (23 MW), Colorado (23 MW), Hawaii (14 MW), New York (12 MW), Massachusetts (10 MW),
Connecticut (9 MW), and North Carolina (8 MW).

Julie Blunden, VP of public policy and corporate communications at SunPower said that the California Public
Utilities Commission has just released figures showing that last month saw more the 50 MW of applications to
the California Solar Initiative, the highest on record. She also said that SunPower has experienced the massive
growth in the solar market first hand, going from $11 million in revenue in 2004 to $1.5 billion in 2009.

SunPower also announced that it has signed a new three-year letter of credit facility. The new facility, which
initially provides for a maximum issuance of $350 million and may be increased to a maximum of $400 million,
will replace the company's existing $250 million letter of credit facility and will be underwritten by a syndicate of
banks that include Deutsche Bank, Bank of
America Merrill Lynch, Citi, Credit Suisse, and
Barclays Capital.

Solar manufacturing showed a 7 percent
increase in PV module production from 2008.
SEIA's president and CEO Rhone Resch said
that while one of the bright spots in 2009 was
manufacturing, only 7% of worldwide
manufacturing is in U.S. and Resch called on
Congress to extend the manufacturing tax
credit that was passed in the stimulus
package in 2009 and to make solar a bigger
part of the U.S. energy mix through the
energy bill that is expected to come to the
floor this summer.

Bryan Ashley, chief marketing officer at Suniva
said that federal support has helped to create jobs and bring in huge amounts of revenue for the Georgia-based
solar cell manufacturer. He said that Suniva expanded from 32-MW of production capacity to 100 MW at end of
2009, which added 80 new jobs, using the Advanced Manufacturing Tax Credit Resch talked about. Ashley also
said that the company is currently expanding by another 70 MW, which will bring its facility to 175 MW of
capacity by mid-year, and will add 25 more jobs.

Resch and everyone else on the call was also excited about the prospects for 2010 as the total utility-scale
pipeline (across all solar technologies) reached 17 gigawatts by the end of 2009. Much of that capacity is
expected to come online this year which would lead to a record year for U.S. solar growth.
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" California (220 MW) led in new solar electric capacity "

Pathetic numbers. 

Belgium, an economy 1/4th the size of California, with only 80% of it's sunshine exposure,
added 220MW on it's own in 2009.

http://www.thesolarfuture.nl/nieuws/tag/future
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SoCalEd orders 200 MW of solar panels, plans
solicitation for 250 MW more
By Jeff Stanfield

Southern California Edison Co. said March 10 that SunPower Corp. won a contract to provide solar panels for up
to 200 MW needed for the utility's solar photovoltaic installation program, which SoCalEd said is a major part of
the largest U.S. PV program ever undertaken.

During the next five years, SoCalEd said it plans to install, own and operate 250 MW of solar generating
capacity, with most of it using SunPower's panels.

Eventually, the Edison International subsidiary wants to have up to 500 MW of solar-powered generating
capacity. To get to that level, SoCalEd said in a news release that it hopes to launch a competitive solicitation
later this month offering long-term contracts to independent solar power providers willing to install, own and
operate an additional 250 MW of photovoltaic generation and supply power to the utility.

Most of the panels of the utility-owned half of the program will be installed on large warehouse rooftops. These 1-
MW to 2-MW solar installations will be connected directly to neighborhood distribution circuits where the leased
rooftops are located. SoCalEd will install the panels on more than 100 rooftops, SoCalEd spokesman Gil
Alexander said in an interview.

The utility is considering installing several ground-mounted stations too and for that SoCalEd is evaluating other
suppliers to determine what products would best meet that need, Alexander said.

The estimated cost of the utility-owned installations is $875 million, excluding future operation and maintenance
expenses Alexander said.

"We told regulators two years ago we believe we can do it for $3.50 per installed watt," Alexander said. "This
project was developed to deliver solar photovoltaic energy in California for half the prevailing cost of that
technology. Today's announcement helps us keep that promise."

The solar stations will be mounted primarily on rooftops in Riverside and San Bernardino counties and mostly in
the Inland Empire region in locations where power is most needed to meet growth, he said.

Primarily, the buildings will be warehouses where energy needs are minimal and where the owners do not have
incentives to participate in the California Solar Initiative, or CSI, which provides incentives for customers to mount
their own rooftop solar systems, Alexander said.

This program will have no relation to the CSI program, as the costs of the utility-owned installations and the
power purchase agreements with independent solar developers will be recovered in customer rates, he added.

"It is not like building owners getting financial incentives and installing solar panels on their roof to offset power
bills," Alexander said. "These will be buildings with low energy demand where the owner would not otherwise
think seriously about adding solar themselves because the gain does not pencil out."

Instead, the building owners will get money from SoCalEd for leasing their rooftops in long-term agreements.

The SunPower T5 Solar Roof Tile integrates into a single unit a solar panel, frame and roof mounting system,
thereby reducing installation time and costs, SoCalEd said. In addition, the SunPower product was selected
because it will produce more power per installation, the utility said.

Alexander said the integrated panel and roof mounting is a primary consideration for reducing rooftop installation
costs, but that for ground-mounted units, the integrated roof system has no bearing so other suppliers are being
considered for the remaining 45 MW of utility-owned systems. SunPower panels had already been selected for
the first 5 MW of utility-owned systems.

For the competitive solicitation, the California Public Utilities Commission on Jan. 21 approved a process to be
used for the second track of SoCalEd's photovoltaic program. The commission directed SoCalEd to conduct a
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competitive solicitation offering long-term power contracts to independent solar power providers willing to install
an additional 250 MW of photovoltaic generation.

Alexander said the cost of the competitive half of the program will not be determined until winning bidders are
chosen. SoCalEd expects this fall to determine the winning bidders and submit contract proposals to the PUC
for approval. A specific dollar amount will be kept confidential, but Alexander said his company will say whether
the costs come in above, below or equivalent to the utility-owned projects.

The request for proposals will follow the same model of any California renewable energy solicitation, he said, and
will be counted toward meeting SoCalEd's renewable portfolio standard obligations.

The utility's grid engineers will study the electrical effects of a high penetration of photovoltaics on distribution
circuits and adapting circuits to accommodate these large installations. The information gained will be shared
with the power industry, SoCalEd said.

SoCalEd has already installed two rooftop solar projects in Fontana, Calif., and Chino, Calif., and is within days
of announcing a third project in the Inland Empire, Alexander said.

With two major seaports, Los Angeles and Long Beach, Calif., are major shipping centers and the region has
many warehouses with expansive flat roofs covering many acres of real estate. ProLogis, the world's largest
owner, manager and developer of distribution facilities, hosted SoCalEd's first rooftop installation at Kaiser
Distribution Park in Fontana, and owns 180 distribution facilities in SoCalEd's territory.
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1Q 2010 CSI PV capital cost numbers

Desert Harmon <desertharmon@gmail.com>

Bill Powers <bpowers@powersengineering.com> Thu, May 13, 2010 at 6:23 PM
To: Edie Harmon <desertharmon@gmail.com>

Attached is a May 3, 2010 PowerPoint that summarizes CSI PV capital cost trends. Page 34 indicates a 1Q
2010 CSI installed cost of ~$5/Wdc for single 100 kW to 300 kW PV systems, and ~$4/Wdc for single systems
greater than 300 kW.

I would translate those installed costs to ~6/Wac for single 100 kW to 300 kW PV systems, and ~$5/Wac for
single systems greater than 300 kW (this assumes a dc-to-ac conversion of around 80%. RETI estimates a dc-
to-ac conversion range of 77 to 85 percent. See RETI Aug 2008 Phase 1A Final Report, Appendix B, p. 5-5).

Group purchase residential 1BOG 4 kW PV arrays in San Diego were installed at ~$6/Wac in 2009
(http://solarsandiego.1bog.org/san-diego-solar-panel-cost/). I would assume that commercial rooftop owners
doing multiple roofs under the same PV installation contract (businesses like Office Depot, Vons, Albertsons,
etcetera) would pay significantly less than ~6/Wac for multiple 100 kW to 300 kW PV systems, and
significantly less than ~$5/Wac for multiple systems greater than 300 kW.

RETI estimates the capital cost of solar thermal, presumably for an installation of at least 100 MW, is
approximately $5.50/Wac ($5,500/kW). See Table 4-5 in the attached excerpt from the April 2010 RETI Phase
2B report. I think it is an important story that single 300 kW urban rooftop PV arrays, in first quarter 2010 under
the CSI program, are being installed at lower cost than what RETI is estimating is the installed cost of a typical
central station solar thermal plant in the desert that is more than 100 times bigger than the urban rooftop PV
array. RETI is funded by the CEC, so it is unlikely the CEC would question the RETI cost projections for PV
and solar thermal. See RETI webpage: http://www.energy.ca.gov/reti/index.html

Bill Powers

2 attachments

01-may-10_SunCentric_CSI_Study_cost trends.pdf
517K

07-apr-10_RETI_Phase 2B_draft report_thin-film PV lower cost than solar thermal.pdf
69K
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The CPUC‟s CSI in Pictures

An update through March 2010

Glenn Harris, CEO

SunCentric Incorporated

www.suncentricinc.com

Published May 3, 2010



Author‟s Comments

This is our ninth year studying the results of California‟s solar programs.  We began “way back when” with 

the CEC‟s Emerging Renewables program, added the CPUC‟s SGIP program and have followed the 

California Solar Initiative since before its inception.

The data collected through these programs is a very valuable resource.  While we are still a relatively 

young industry, the historical cycles we live through are easy to see in the data.  A myriad of questions can 

be asked and, using the data, meaningful answered.

On top of being a very good tool to score keep activity, California‟s information can help form the basis of 

PV programs across the U.S.  It can show what to do, and even more importantly, what not to do when 

designing a distributed generation PV program.

The CSI creates the baseline for credible forecasts in the U.S. and the results are a leading indicator of the 

outlook for the U.S. solar market.  While there is much speculative PV activity on the horizon, the CSI is 

installing MW now and demonstrates “real time” many of the barriers we face in U.S. market.

Some of our old papers are posted on the SunCentric site for download.  We encourage you to read a few 

so this study will have more meaning.  This new set of charts shows, with little commentary, the CSI‟s 

results through March of this year.

In our view the CPUC‟s program continues to underperform versus its stated objective.  This said, the CSI 

remains by far the largest program in the U.S.  We continue to hope that the program will be improved so 

that it reaches its objectives.  A more likely outcome is that California will create new programs, for 

example Feed-in-Tariffs, and give potential customers better, and simpler ways to GO SOLAR.
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The CPUC‟s CSI Objective

• Officially started in January 2007, the 10 year 

general market program is required to install 

1,750MW by year end 2016.
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The CPUC‟s CSI Results

• At the end of March 2010, the 3.25 year mark, the program has 

completed 280MW or 16% of objective.

• The program is not completing MW at a rate that will allow the 

program to reach the 1,750MW objective by year end 2016.

• It takes about 350 days to complete a Non-Residential project and 

about 180 days to complete a Residential project.

• Residential demand has increased since the 30% unlimited federal 

tax credit started in 2009.

• Non-Residential demand may now be building (we hope).  The 

picture will be clearer in a few more quarters.  

• Because of CSI project drop out rates, California, national and 

global factors, increases in demand now do not guarantee a 

sustained increase in completed MW in the future.
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Notes

1. Read the title of the chart first, then the y axis and x axis labels.  Then review the 

data.

2. The data to make these charts comes from PublicExport_3-31-2010.xls and 

californiasolarstatistics.ca.gov.

3. These two data sets do not match exactly so some charts will display different 

absolute numbers.

4. Some totals may be slightly different due to rounding.

5. The PublicExport_3-31-2010.xls file has over 40,600 projects.  There are thousands 

of missing entries and errors.  When appropriate we make corrections or remove 

projects to improve the quality of the answer.
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Definitions

1. Project Status definitions

A. Completed and PBI In Payment means the MWs are complete and an Expected Performance Based 

Buydown (EPBB) incentive check can be sent or a Performance Based Incentive (PBI) payment can be 

made.

B. Cancelled and Withdrawn means that the project and MW were cancelled or withdrawn at any time for 

any reason.

C. PBI In Process, or In Process, means the MWs are still active.  MWs in process may get completed or 

cancelled.

D. Confirmed Reservation means the MWs that are approved into the program.  All MWs that could 

possibly reach Completed come from this category.

E. Reservation Requests Review or Program Requests means that MWs of applications were submitted to 

the utility administrators for review.  The MWs may or may not receive a Confirmed Reservation.

2. MW definitions

A. DC MW are PV manufacturer module nameplate MW. 

B. CEC MW are a quasi estimate of AC MW.  CEC MW are created using the PTC rating of a PV module and 

the CEC rating of the inverters.  The CEC rating of a system is on the order of 85% of the DC rating.
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Q1 '07 Q2 '07 Q3 '07 Q4 '07 Q1 '08 Q2 '08 Q3 '08 Q4 '08 Q1 '09 Q2 '09 Q3 '09 Q4 '09 Q1 '10

Reservation Requests Review 64.2 56.5 43.2 58.8 52.1 35.3 37.8 44.2 54.8 49.7 45.8 77.7 90.3 

Confirmed Reservations 3.0 33.9 47.7 31.7 35.4 36.3 42.3 43.1 23.1 34.0 42.2 39.3 32.3 

Complete and PBI In Payment 0.0 0.6 3.2 9.1 14.2 26.4 22.2 26.3 39.5 50.4 31.9 27.8 28.5 
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Ranked 

by CEC 

MW Installer / Seller Company Name

 Project 

Count 

 Total Cost 

$ Mil 

 Incentive 

$ Mil 

 CEC 

MW 

% of 

CEC 

MW

 Project 

Count 

 Total Cost 

$ Mil 

 Incentive 

$ Mil 

 CEC 

MW 

% of 

CEC 

MW

 Project 

Count 

 Total Cost 

$ Mil 

 Incentive 

$ Mil 

 CEC 

MW 

% of 

CEC 

MW

 Project 

Count 

 Total Cost 

$ Mil 

 Incentive 

$ Mil 

 CEC 

MW 

% of 

CEC 

MW

1 SunPower Corporation Systems 195        555.0$      184.7$      79.9      10.9% 30          86.2$        26.6$      13.1      4.6% 85          280.8$      88.2$      36.3      13.0% 80          187.9$      69.9$      30.5      17.7%
2 Sun Edison / Team-Solar 191        389.7$      152.2$      58.3      7.9% 41          73.0$        27.4$      14.8      5.2% 91          202.1$      79.0$      25.2      9.0% 59          114.6$      45.8$      18.4      10.6%
3 Chevron Energy Solutions 136        415.1$      121.3$      52.3      7.1% 43          153.7$      46.2$      19.9      7.1% 36          106.0$      21.6$      9.6       3.4% 57          155.3$      53.5$      22.7      13.1%
4 None Listed 464        246.0$      96.4$        50.6      6.9% 301        137.6$      50.2$      30.5      10.9% 34          10.7$       2.1$        1.0       0.3% 129        97.7$        44.2$      19.1      11.0%
5 SolarCity 4,121      311.9$      64.7$        39.5      5.4% 1,210      131.6$      29.7$      21.6      7.7% 2,555      145.7$      26.8$      14.1      5.0% 356        34.6$        8.2$        3.9       2.2%
6 SPG Solar 682        284.1$      82.2$        38.1      5.2% 73          108.4$      30.7$      17.2      6.1% 538        115.6$      33.9$      13.1      4.7% 71          60.2$        17.7$      7.7       4.5%
7 REC Solar 2,969      218.9$      58.8$        29.6      4.0% 603        59.1$        17.1$      10.0      3.5% 2,256      146.4$      37.8$      17.7      6.3% 110        13.4$        3.9$        1.9       1.1%
8 Real Goods 2,554      187.8$      44.4$        21.5      2.9% 787        69.9$        14.0$      7.7       2.7% 1,678      85.3$       18.0$      9.2       3.3% 89          32.6$        12.4$      4.5       2.6%
9 Borrego Solar Systems 677        120.2$      36.7$        15.3      2.1% 38          49.9$        17.5$      7.7       2.7% 586        57.4$       14.5$      5.9       2.1% 53          12.9$        4.7$        1.7       1.0%

10 Swinerton Builders 16          73.2$        26.9$        14.4      2.0% 15          66.4$        25.0$      13.4      4.8% -         -$         -$        -       0.0% 1            6.7$          1.9$        1.0       0.6%
11 Akeena Solar 1,953      106.2$      23.7$        13.2      1.8% 497        30.5$        7.0$        4.2       1.5% 1,364      69.6$       14.2$      7.5       2.7% 92          6.1$          2.4$        1.5       0.8%
12 Conergy Projects 66          73.5$        22.4$        11.0      1.5% 15          15.5$        4.4$        3.5       1.2% 45          44.0$       14.9$      5.4       1.9% 6            14.0$        3.1$        2.1       1.2%
13 BP Solar International 26          82.9$        27.1$        10.8      1.5% 12          36.8$        10.0$      4.9       1.8% 12          42.8$       15.8$      5.4       1.9% 2            3.4$          1.3$        0.4       0.2%
14 Suntech America / EI Solutions 31          67.4$        22.4$        10.2      1.4% 3            11.8$        3.6$        1.2       0.4% 10          21.0$       6.3$        2.8       1.0% 18          34.6$        12.6$      6.3       3.6%
15 PermaCity Construction 99          55.1$        17.6$        9.4       1.3% 31          18.8$        7.4$        4.1       1.5% 64          32.5$       9.1$        4.4       1.6% 4            3.9$          1.1$        0.9       0.5%
16 Pacific Power Management 18          56.3$        18.9$        7.9       1.1% 5            3.1$          2.3$        1.2       0.4% 9            27.9$       8.0$        3.6       1.3% 4            25.3$        8.6$        3.0       1.7%
17 Rosendin Electric Inc. 10          25.1$        16.7$        7.8       1.1% 10          25.1$        16.7$      7.8       2.8% -         -$         -$        -       0.0% -         -$          -$        -       0.0%
18 Stellar Energy GP 38          58.0$        11.7$        6.7       0.9% 28          24.2$        6.9$        4.0       1.4% 7            31.3$       4.1$        2.4       0.9% 3            2.5$          0.7$        0.3       0.2%
19 Self-Install 770        34.8$        11.5$        6.0       0.8% 240        9.8$          4.8$        2.5       0.9% 483        19.0$       5.0$        2.6       0.9% 47          5.9$          1.8$        1.0       0.6%
20 Premier Power Renewable Energy 325        44.7$        11.4$        5.7       0.8% 31          5.9$          1.5$        0.6       0.2% 274        34.8$       8.0$        3.9       1.4% 20          4.0$          1.8$        1.1       0.7%
21 Solar Power 84          30.5$        11.0$        5.3       0.7% 6            4.2$          2.0$        1.0       0.4% 61          12.9$       3.9$        1.9       0.7% 17          13.3$        5.1$        2.4       1.4%
22 AMSOLAR Corporation 20          -$          5.8$          4.4       0.6% 20          -$          5.8$        4.4       1.6% -         -$         -$        -       0.0% -         -$          -$        -       0.0%
23 Sunlight Electric 44          19.5$        7.4$          4.2       0.6% 7            0.9$          0.9$        0.6       0.2% 19          14.3$       3.4$        1.6       0.6% 18          4.3$          3.1$        1.9       1.1%
24 Erickson Construction Co. 17          32.3$        7.8$          4.0       0.5% 3            9.6$          1.7$        1.0       0.4% 12          10.2$       3.2$        1.5       0.6% 2            12.6$        2.9$        1.5       0.9%
25 Acro Energy Technologies 495        28.7$        6.6$          3.8       0.5% 116        6.4$          1.0$        0.8       0.3% 251        15.8$       3.3$        1.7       0.6% 128        6.4$          2.3$        1.3       0.7%
26 Chico Electric 47          24.6$        6.3$          3.6       0.5% 19          5.4$          1.3$        1.0       0.3% 26          14.9$       3.9$        2.0       0.7% 2            4.3$          1.2$        0.7       0.4%
27 Sun Light and Power 366        30.3$        6.8$          3.6       0.5% 67          6.5$          1.8$        1.0       0.4% 286        22.7$       4.6$        2.4       0.8% 13          1.1$          0.4$        0.2       0.1%
28 Independent Energy Solutions 38          22.6$        7.9$          3.5       0.5% 17          15.5$        5.5$        2.6       0.9% 17          6.1$         2.0$        0.7       0.2% 4            1.0$          0.4$        0.1       0.1%
29 Unlimited Energy 240        23.9$        8.7$          3.2       0.4% 59          3.0$          0.6$        0.4       0.2% 160        20.2$       7.8$        2.6       0.9% 21          0.8$          0.3$        0.1       0.1%
30 Petersen-Dean 311        23.6$        6.0$          3.2       0.4% 160        14.8$        4.0$        2.1       0.7% 142        5.6$         1.1$        0.7       0.2% 9            3.2$          0.8$        0.4       0.2%
31 HelioPower 454        23.6$        5.7$          3.1       0.4% 173        8.1$          1.9$        1.2       0.4% 258        13.6$       3.3$        1.6       0.6% 23          2.0$          0.5$        0.2       0.1%
32 BAP Power Corporation 11          11.3$        3.3$          2.9       0.4% 8            8.6$          2.8$        2.5       0.9% 3            2.7$         0.5$        0.5       0.2% -         -$          -$        -       0.0%
33 WorldWater & Power Corp. 5            18.1$        9.3$          2.8       0.4% -         0.0$          -$        -       0.0% 3            16.9$       7.4$        2.0       0.7% 2            1.2$          1.9$        0.8       0.5%
34 BASS Electric 8            13.6$        5.6$          2.8       0.4% 3            6.8$          3.8$        2.0       0.7% 5            6.7$         1.7$        0.8       0.3% -         -$          -$        -       0.0%
35 SolarCraft Services 308        23.2$        4.8$          2.8       0.4% 44          3.3$          0.6$        0.4       0.2% 259        15.7$       3.1$        1.8       0.6% 5            4.2$          1.1$        0.6       0.3%
36 Bleyco Inc 9            19.3$        5.6$          2.8       0.4% 1            0.3$          0.1$        0.1       0.0% 7            17.0$       5.1$        2.4       0.9% 1            2.0$          0.4$        0.2       0.1%
37 Renewable Technologies 30          15.1$        5.9$          2.7       0.4% 7            3.6$          2.6$        1.3       0.4% 14          1.6$         0.4$        0.2       0.1% 9            9.9$          2.9$        1.3       0.8%
38 Sullivan Solar Power 338        18.7$        5.7$          2.7       0.4% 120        6.9$          2.6$        1.3       0.5% 213        11.6$       3.1$        1.3       0.5% 5            0.2$          0.1$        0.0       0.0%
39 Regenesis Power LLC 4            18.9$        7.2$          2.7       0.4% -         -$          -$        -       0.0% -         -$         -$        -       0.0% 4            18.9$        7.2$        2.7       1.6%
40 Genesis Renewable Energy 3            15.4$        3.6$          2.7       0.4% 3            15.4$        3.6$        2.7       1.0% -         -$         -$        -       0.0% -         -$          -$        -       0.0%
41 Granite Bay Energy 75          24.9$        5.1$          2.7       0.4% 19          10.5$        1.9$        1.0       0.3% 46          10.5$       2.3$        1.3       0.4% 10          3.9$          0.8$        0.5       0.3%
42 Solar Technologies 326        21.7$        4.8$          2.7       0.4% 77          3.2$          0.5$        0.4       0.2% 238        10.5$       2.0$        1.2       0.4% 11          8.0$          2.3$        1.1       0.6%
43 Advanced Solar Electric, Inc 489        25.3$        5.7$          2.7       0.4% 57          2.7$          0.6$        0.3       0.1% 378        17.8$       4.0$        1.9       0.7% 54          4.8$          1.1$        0.5       0.3%
44 Sequoia Solar 220        16.6$        3.9$          2.6       0.4% 84          9.1$          2.3$        1.7       0.6% 132        6.2$         1.3$        0.7       0.3% 4            1.4$          0.3$        0.2       0.1%
45 Southern California Solar 231        19.2$        5.5$          2.5       0.3% 38          4.4$          1.9$        0.9       0.3% 172        10.4$       2.3$        1.1       0.4% 21          4.4$          1.2$        0.5       0.3%
46 Sierra Pacific Home & Comfort 409        19.3$        3.6$          2.3       0.3% 145        7.3$          1.1$        1.0       0.3% 215        9.0$         1.8$        1.0       0.4% 49          3.0$          0.7$        0.4       0.2%
47 SunWize Technologies 304        19.4$        5.0$          2.3       0.3% 51          2.8$          0.6$        0.3       0.1% 232        15.4$       4.1$        1.8       0.6% 21          1.3$          0.3$        0.1       0.1%
48 The Solar Company 359        19.4$        3.3$          2.2       0.3% 153        8.8$          1.3$        1.1       0.4% 188        9.3$         1.7$        1.0       0.4% 18          1.3$          0.2$        0.1       0.1%
49 MBL and Sons, Inc 11          6.5$          4.8$          2.2       0.3% 11          6.5$          4.8$        2.2       0.8% -         -$         -$        -       0.0% -         -$          -$        -       0.0%
50 Global Resource Options 242        17.0$        3.8$          2.2       0.3% 111        4.8$          1.0$        0.7       0.2% 127        6.8$         1.5$        0.8       0.3% 4            5.3$          1.3$        0.6       0.4%

Total of First 50 20,839    4,008.4$    1,228.1$    579.0    78.8% 5,592      1,296.6$    407.4$     225.9    80.3% 13,591    1,777.3$   486.0$     206.7    73.8% 1,656      934.5$      334.7$     146.4    84.7%

All Others (1,550+ Companies) 19,791    1,220        290           155       21.2% 6,082      368           87           55        19.7% 12,587    668.1$      145.3$     73.5      26.2% 1,122      184.3$      57.5$      26.5      15.3%

Grand Total 40,630    5,228        1,518        734       100.0% 11,674    1,664        495         281       100.0% 26,178    2,445.4$   631.3$     280.2    100.0% 2,778      1,118.7$    392.1$     172.9    100.0%

All Projects Complete and In Payment Cancelled and WithdrawnIn Process

Results by Installer / Seller through March 2010
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Q2 '07 Q3 '07 Q4 '07 Q1 '08 Q2 '08 Q3 '08 Q4 '08 Q1 '09 Q2 '09 Q3 '09 Q4 '09 Q1 '10

All Others 11 27 118 2,733 4,373 2,771 951 4,210 3,534 1,983 1,691 1,438

SolarWorld 39 169 645 656 604 901 583 2,507 8,009 1,397 1,832 322

Schuco USA 23 37 19 51 122 754 82 72 182 355 337

First Solar 44 511 527 808 470

Andalay Solar 4 224 597 1,253 755 431 518 523

Canadian Solar 391 48 322 518 738

Yingli Green Energy 697 392 4 301 114 466 90 1,020

REC Solar/ScanModule 3 304 1,282 334 926 1,134

BP Solar 94 336 1,555 1,620 3,955 2,181 2,279 2,844 2,702 942 2,171 1,469

Sanyo Electric 45 445 899 947 1,298 1,574 2,167 3,947 3,045 1,694 2,288 2,146

Mitsubishi Electric 15 292 569 1,735 1,707 2,549 2,276 6,732 6,128 942 255 2,248

Kyocera Solar 265 213 1,271 1,629 3,456 2,346 3,652 2,817 2,315 3,316 2,398 2,632

Evergreen Solar 21 169 892 1,905 6,616 3,464 2,577 4,257 4,986 4,468 4,360 2,650

Suntech Power 14 3 140 139 284 186 238 3,023 499 3,900 1,184 3,426

Sharp 115 1,072 1,711 2,366 2,720 2,367 5,661 5,852 10,453 3,655 3,486 4,384

SunPower 112 981 2,804 2,842 5,036 6,909 8,982 7,469 14,026 12,205 9,302 8,228
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Completed DC MW by Quarter by PV Manufacturer

Ranked by Q1‟ 10 Results

Largest MW starts at the bottom
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SunPower

78.9, 24%

Sharp

43.9, 13%

Evergreen

36.4, 11%

Kyocera

26.3, 8%

Mitsubishi

25.4, 8%

BP Solar

22.1, 7%

Sanyo

20.5, 6%

SolarWorld 17.7, 5%

SunTech  13.0, 4%

Schott Solar 9.5, 3%

Andalay Solar 4.3, 1%

Conergy  4.1, 1%

REC Solar  4.0, 1%

Yingli  3.1, 1%

First Solar  2.4, 1%

SIT  2.3, 1%

Schuco USA 2.0, 1%

Canadian Solar  2.0, 1%

Solar Power 1.3, 0%

All Others  6.6, 2%

Completed DC MW and % Share by PV Manufacturer

through March 2010
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Sharp

51.5, 16% SunTech

51.0, 16%

SunPower

44.9, 14%

Yingli

38.2, 12%

Kyocera

19.1, 6%
SolarWorld

13.3, 4%

Mitsubishi

11.7, 4%

BP Solar

10.9, 3%

DelSolar

10.0, 3%

First Solar

9.0, 3%

Evergreen  8.9, 3%

Canadian  8.3, 3%

REC  8.2, 2%

Trina  6.6 , 2%

Sanyo Electric  6.4, 2%

ET Solar  6.3, 2%

Schott  4.7, 1%

Andalay  3.0, 1%

Schuco  2.5, 1%

Siliken   2.0, 1%

aleo solar  1.8, 1%

UniSolar  1.6  0%

Solon  1.5, 0%

Solar Power  1.1, 0%

All Others  4.0 , 1%

DC MW Now In Process and % Share by PV Manufacturer

as of March 2010

Note: At the end of March 2010 

the PV manufacturers had these 

MWs assigned to projects that 

were In Process. In the past PV 

modules have been changed 

during the project based on 

availability and other factors.  

Projects may also be cancelled. 

This snapshot represents only a 

potential outcome. 
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DC MW Complete and Now In Process by PV Manufacturer

through March 2010

Complete In Process

Note: At the end of March 2010 

the PV manufacturers had these 

MWs assigned to projects that 

were In Process. In the past PV 

modules have been changed 

during the project based on 

availability and other factors.  

Projects may also be cancelled. 

This snapshot represents only a 

potential outcome. 
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Q1 '07 Q2 '07 Q3 '07 Q4 '07 Q1 '08 Q2 '08 Q3 '08 Q4 '08 Q1 '09 Q2 '09 Q3 '09 Q4 '09 Q1 '10

All Others 0.0 0.0 0.1 0.1 0.2 0.2 0.1 0.1 0.2 0.1 0.2 0.3 0.4

Kaco 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1

Motech Industries 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2

Solectria Renewables 0.0 0.0 0.0 0.0 0.1 0.0 0.2 0.1 2.7 1.4 0.3 0.2 0.4

Advanced Energy Ind 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 1.0 0.0 1.2 2.3 1.1

Enphase Energy 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.4 0.3 0.6 1.2

Xantrex Technology 0.0 0.4 0.8 1.8 1.9 4.4 8.6 11.2 13.5 20.1 11.0 5.4 1.5

PV Powered 0.0 0.0 0.1 0.3 0.4 0.7 0.4 0.8 0.8 1.1 1.2 1.3 2.4

Fronius USA 0.0 0.1 0.7 2.0 2.1 2.4 2.3 2.4 2.6 2.1 2.9 3.4 3.7

SatCon Technology 0.0 0.0 0.3 1.3 5.6 13.8 6.7 7.0 7.7 20.9 5.8 4.9 4.3

SunPower * 0.0 0.1 0.8 2.0 2.1 2.6 2.9 2.9 5.0 3.9 4.0 4.8 5.1

SMA America 0.0 0.1 1.0 3.2 4.2 5.3 4.7 5.7 8.8 7.0 7.8 7.8 10.2
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Completed DC MW by Quarter by Inverter Manufacturer

Ranked by Q1‟ 10 Results

Largest MW starts at the bottom

* SunPower does not make inverters but private labels them from various manufacturers
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Xantrex Technology

80.6, 26%

SatCon Technology

78.4, 25%

SMA America

65.8, 21%

SunPower *

36.1, 11%

Fronius USA

26.6, 8%

PV Powered 9.6, 3%

Advanced Energy Ind

6.0, 2%

Solectria Renewables

5.4, 2%

Enphase Energy 2.9, 1%

All Others 3.2, 1%

Completed DC MW and % Share by Inverter Manufacturer

through March 2010

* SunPower does not 

make inverters but 

private labels them 

from various 

manufacturers



42

SatCon Technology

116.8,  37%

SMA America

54.5,  17%

Advanced Energy Ind  

47.2,  15%

Xantrex 

Technology  

23.5,  7%

PV Powered

22.7,  7%

SunPower *  19.1,  6%

Fronius USA  13.2,  4%

Solectria Renewables

11.0,  4%

Enphase Energy  5.3,  2%

All Others  3.4,  1%

DC MW Now In Process and % Share by Inverter Manufacturer

as of March 2010

* SunPower does not 

make inverters but 

private labels them 

from various 

manufacturers

Note: At the end of March 2010 

the Inverter manufacturers had 

these MWs assigned to projects 

that were In Process. In the past 

Inverters have been changed 

during the project based on 

availability and other factors.  

Projects may also be cancelled. 

This snapshot represents only a 

potential outcome. 



In our view, 

PBI-In Payment 

and Completed 

means the 

project is done.

280.1 MW

CPUC 

administrators 

call the project 

done when it 

reaches Step 3.

320.8 MW

http://www.californiasolarstatistics.ca.gov/reports/3-31-2010/ApplicationsByStatus.html

43

The Step 3 Payment 

process now averages 

over 100 days for  

Non-Residential 

projects and 60 days 

for Residential projects

Current Status of

CSI Applications

thru March 31, 2010

http://www.californiasolarstatistics.ca.gov/reports/3-31-2010/ApplicationsByStatus.html
http://www.californiasolarstatistics.ca.gov/reports/3-31-2010/ApplicationsByStatus.html
http://www.californiasolarstatistics.ca.gov/reports/3-31-2010/ApplicationsByStatus.html
http://www.californiasolarstatistics.ca.gov/reports/3-31-2010/ApplicationsByStatus.html
http://www.californiasolarstatistics.ca.gov/reports/3-31-2010/ApplicationsByStatus.html
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Many old projects get finished
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Completed projects are almost 

all residential projects and small 

commercial projects

Source Data:  CaliforniaSolarStatistics.org
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PBI In Payment
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PBI In Payment projects are mostly 

larger commercial projects with 

some opt in residential projects

Source Data:  CaliforniaSolarStatistics.org
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the program meet its objective?
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Table 4-5.  Solar Thermal Assumptions – No Storage. 

 RETI 1B WREZ RETI 2B 
Performance 
Capacity Factor 
(percent)  22 to 32* 20 to 28 20 to 28 

Economics (2010 $) 
Total Project Cost 
($/kW) 4,700 to 5,300* 5,350 to 5,550 5,350 to 5,550 

Consolidated O&M 
($/MWh) 30 30 30 

Notes: Dry-cooled Parabolic Trough, no storage 
*Ranges include wet cooled projects, which typical have higher CF and lower capital cost
 

Table 4-6.  Solar Thermal Assumptions – 6 hours of storage. 

 RETI 1B WREZ RETI 2B 
Performance 
Capacity Factor 
(percent)  NA 29 to 39 29 to 39 

Economics (2010 $) 
Total Project Cost 
($/kW) NA 7,650 to 7,850 7,650 to 7,850 

Consolidated O&M 
($/MWh) NA 22 22 

Notes: Dry-cooled Parabolic Trough, with 6 hours of storage.  Storage based on 
oversized field with 200 MW steam turbine output 

 

4.6.2  Solar Photovoltaic 
The solar PV lifecycle costs have been adjusted based on new data which 

suggests that PV costs have dropped substantially since the assumptions used in RETI 1B 
were formed.  Thin film solar PV was previously treated as a sensitivity study, but due to 
falling costs and the increased prevalence of thin film, it is now being considered as one 
of the available commercial technologies in addition to tracking crystalline PV.  
Previously, it was treated as a sensitivity study only.  Table 4-7 and Table 4-8 show the 
updated cost and performance characteristics for tracking crystalline and thin film PV, 
respectively. 
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Table 4-7.  Solar Photovoltaic, Single-Axis Tracking Crystalline Assumptions. 

 RETI 1B WREZ RETI 2B 
Performance 
Capacity Factor 
(percent) 23 to 28 26 to 31 23 to 30 

Degradation   0.75%/year 
Economics (2010 $) 
Total Project Cost 
($/kW) 7,040 to 7,150 5,750 to 5,950 4,000 to 5,000 

Consolidated O&M 
($/MWh) 19 to 23 26 20 to 27 

Notes: Large Systems, 20 MW or larger 
 

Table 4-8.  Solar Photovoltaic, Fixed-tilt Thin Film Assumptions. 

 RETI 1B WREZ RETI 2B 
Performance 
Capacity Factor 
(percent) 18 to 27 22 to 27 20 to 27 

Degradation   1%/year 
Economics (2010 $) 
Total Project Cost 
($/kW) 3,700 to 4,000 4,550 to 4,750 3,600 to 4,000 

Consolidated O&M 
($/MWh) 13 24 17 to 25 

Notes: Large Systems, 20 MW or larger.  Thin film was only considered as a sensitivity 
study in Phase 1B of RETI.   

4.7  Cost of Generation Summary 
Figure 4-1 shows the updated ranges of levelized cost of generation for the 

primary technologies included in RETI.  The general estimates for RETI Phase 1B 
(“RETI 1”) and the RETI Phase 2B (“RETI 2”) are compared.  It is important to note that 
the levelized cost of generation is only one component of the resource valuation process.  
The others include transmission cost, energy value, and capacity value (as presented in 
the Results section of this report).  Except for solar thermal, the costs for technologies 
have generally dropped.  The main drivers for the costs changes for each technology are 
summarized in Table 4-9. 
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Figure 4-1.  Typical Cost of Generation Ranges. 
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Exhibit 555           (EH 2010-05-17)

       Westwind Water Sales History & water levels well 16S/9E-36G4    vs       USG  16S/9E-36H1

  Year Gallons/year
16S/9E-36G4 

Acre
Feet
36G4

Depth to
water  ft. 
36G4

Water
level ft. 
AMSL
36G4

TDS well
nearest
16S/9E-
36G1- 500'

Depth to
water 
ft.  
36H1

Water level
ft.  AMSL *
36H1   dist
about 2000'

USG well
production
total 3 wells
AF/Y

1954  68.5 268.92

1958     341

1962    356

1973    428

1975 136.47 245.53    635

1976 126.36 255.64 80.21 257.21   413

1990 3mo   1,883,350     5.8   476

1991   8,837,499   27.1 128.39 253.61 83.45 253.97   428

1992   3,276,416   10.1 127.85 254.15 83.96 253.46   380

1993      930,933     2.9 126.52 255.48 84.32 253.1   363

1994   2,435,050     7.5 125.11 259.89 83.67 253.75   379

1995   1,520,566    4.7 138.36 243.64 82.02 255.4   327

1996   2,383,859    7.3 127.20 254.8 82.11 255.31    367

1997   5,103,444   15.7 125.38 256.62 82.39 255.03    332

1998   2,689,252     8.3 125.60 256.4 83.36 254.06    333

1999   5,691,177   17.5 128.70 253.3 83.04 254.38    372

2000   6,407,400   19.7 84.24 253.18    324

2001 11,275,875   34.6 132.39 249.61 85.54 251.88    434

2002  7,350,932   22.6 86.77 250.65    533

2003  8,253,951   25.3 88.14 249.28

2004 6mo 13,712,535   42.1 90.14 247.28

2005 96.84 240.58

2006 91.06 246.36

2007 91.50 245.92

2008 89.29 248.13

2009 87.14 250.28

2010 132.00  250.00 36G4=380 # 84.15 253.27

From: URS Appendix D Groundwater Evaluation Report appended to Boyer 3.26.2010 letter,  Exhibit 516 table of USGS data, 
http://nwis.waterdata.usgs.gov/ca/nwis/gw;   AMSL = Ft above mean sea level   * land surface elevation for 36H1

according to B-E = 337.42', Using USGS land surface elevation of 342' would make the difference between static water level
elevations in  AMSL in the two wells even greater. Which elevation at well site is correct?  # 2010 Total Dissolved Solids (TDS)
for 36G4 was 380, and for 36H1 in 2009 305 mg/l    1 acre foot = 325,851 gallons.   Well 16S/9E-36G4 is estimated to be less

than 1000 ft from USG #4 or 16S/9E-36G3, and less than 2000 ft from USG #5 or 16S/9E-36H1 

http://nwis.waterdata.usgs.gov/ca/nwis/gw


USGS Home

Contact USGS

Search USGS

Groundwater Watch

Site Number: 324424116012301 - 016S009E34B001S

Groundwater
Watch Help Page

DESCRIPTION:
Latitude 32°44'24", Longitude 116°01'23" NAD27
Imperial County, California, Hydrologic Unit 18100200
Well depth: 410 feet
Hole depth: 410 feet
Land surface altitude: 580 feet above sea level NGVD29.
Well completed in "Basin and Range basin-fill
aquifers" (N100BSNRGB) national aquifer.

AVAILABLE DATA FROM NWISWeb:

OPERATION:
Record for this site is maintained by the USGS California
Water Science Center
Email questions about this site to California Water Science
Center Water-Data Inquiries

Field ground-water-level
measurements
Field/Lab water-quality
samples

Additional Data Sources
Begin
Date

End
Date

Count

Site Statistics
Most recent data value: 326.79 on 10/15/2009

Period of Record Monthly Statistics for 324424116012301
Depth to water level, feet below land surface

All Approved Continuous & Periodic Data Used In Analysis
Note: Bold values in the table indicate closest statistic to the most recent data value.

Month
Lowest
Median

10th
%ile

25th
%ile

50th
%ile

75th
%ile

90th
%ile

Highest
Median

Number
of

Years

Jan 0

Feb 0

Mar 326.60 326.59 326.06 325.19 324.69 324.08 324.02 10

Apr 0

May 0

Jun 0

Jul 0

Aug 0

Sep 0

Oct 326.79 326.78 326.47 325.50 324.99 321.73 321.40 10

Nov 0

Dec 0

Statistics Options

View month/year statistics

Periodic Groundwater Data

Summary for Period of Record Periodic Water Levels

Depth to water level, feet below land surface

Approved Periodic Water Level Values

Begin Date End Date Number of Values

03/24/98 10/15/09 22

Highest
WL

Date of Highest
WL

Lowest
WL

Date of Lowest
WL

321.40 10/23/00 326.79 10/15/09

Groundwater Levels Options

View NWISWeb Groundwater levels page

Page 1 of 2USGS -- Water Resources of the United States

5/13/2010http://groundwaterwatch.usgs.gov/AWLSites.asp?S=324424116012301



Note: The most recent measurement on 03/29/2010 has the following status:
'An obstruction was encountered in the well (no water level was recorded).'

View annual monthly statistics for all data types

Download Groundwater levels in text format

Return to County Page Return to State Page Return to National Page

*References to non-Department of the Interior (DOI) products do not constitute an endorsement by the DOI.

By viewing the Google Maps API on this web site the user agrees to these TERMS.

Accessibility FOIA Privacy Policies and Notices

U.S. Department of the Interior |U.S. Geological Survey
URL: http://groundwaterwatch.usgs.gov/AWLSites.asp
Page Contact Information: OGW Webmaster
Last update: Friday, April 02, 2010 at 10:45

Page 2 of 2USGS -- Water Resources of the United States

5/13/2010http://groundwaterwatch.usgs.gov/AWLSites.asp?S=324424116012301



USGS Groundwater for USA: Water Levels -- 1 sites Page 1 of2 

2x h}bI~~ 557
 
USGS Home 
Contact USGS 
Search USGS 

National Water Information System: Web Interface 

Data Category: ~eogra"hi_c Area: 
USGS Water Resources Groundwater United States 

NeW$ - updated March 17, 2010 

Groundwater levels for the Nation 
Search Results -- 1 sites found 

Search Criteria 

Agency code =usgs 
site_no list = • 324424116012301 

Minimum number of levels =1 

Si::l\!e_fJleQt_$e1ectedsiteS to local disk for future upload 

USGS 324424116012301 016S009E34B001S 
Imperial County, California 
Latitude 32 0 44'24", Longitude 1160 

01'23" NAD27 
Land-surface elevation Output formats 
580 feet above sea level NGVD29 
The depth of the well is 410 feet below 
land surface. 
The depth of the hole is 410 feet below 

land surface. 
This well is completed in the Basin and 

Range basin-fill aqUifers 
(N100BSNRGB) national aquifer. 

ITable of data I 
ITab-separated data I 
IGraPh of data I 
IReselect period 

1 

Water 
level, 
feet !11

Date Time Statusbelow 
land 

surface 

11998-03-2411 324.5711 

I 1999-03-2511 324.7311 

I 1999-10-2511 324.6611 

I 2000-03-2811 324.0211 
I II II 

Water 
level, 
feet .!1JDate Time Statusbelow 
land 

surface 
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I I II II II I 
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I 2010-03-2911 II II 01 

QLJ~stiQns .(;ll::J9LJtsjt~sld at(;l( Top 
E~gdbac:; kOllthiSWgl::JSite f::X pl(;lrl(;ltionotJ~J fl]S 
AlJ.tQJJJqt~d...CE:?tIigyqLS SlJbsc:;rLl::JgfQr ...syst~fl]c:;h(;lngE:?s 

H~Jp ~.~W$ 

Accessibility ForA Privacy Policies and Notices 

1,L.S,.. J2.E;Pi3.[trnE;oJ..QfJhE;.JO.tE;.riQ.[ I .l),S,_.G.i;.QIQ9i~.i3JS!,ITYE;'y 
Title: Groundwater for USA: Water Levels
 
lIRL: http://waterdata.usgs.gov/nwis/gwlevels?
 

Page Contact Information: Wi3JE;r~Pi3ti;j Support Ti;i3rn
 
Page Last Modified: 2010-05-13 04:13:07 EDT
 
1.41 1.41 nadwwOl 

http://nwis.waterdata.usgs.gov/nwis/gwlevels?site_no=3244241160 12301&agency_cd=US... 5113/2010 



Tables 16, 17  Discrepancies in USG groundwater pumping as reported by Bookman Edmonston consultants & DEIR 1

Table 16    Discrepancies in groundwater pumping (AF/Y) by USG wells in Ocotillo-Nomirage area    
    as submitted by Bookman-Edmonston’s Richard Rhone in January and September 2003

Year USG well 4
(S of I-8...W)

USG  well 5 
(S of I-8...E)

USG  well 6 ©
(E of Ocotillo)

      Total    (a)

Rhone  1/14/03

      Total    (b)

Rhone  9/15/03

Difference  AF/Y
Jan - Sept 03 data

1976    207    103    103        413

1977    236    118    118        472

1978    245    123    123        491

1979    248    124    124        496

1980    235    117    117        469

1981    131     65      65        261

1982    228    114    114        456

1983    236    118    118        472

1984    236    118    118        472

1985    245    122    122        489

1986    261    130    130        521

1987    256    128    128        512

1988    259    130    130        519

1989    246    123    123        492

1990    238    119    119        476           476 0

1991    214    107    107        428           428 0

1992    190     95     95        380           379 1

1993    181     91     91        363           362 1

1994    189     95     95        379           378 1

1995    200    100    100        400           327 73

1996    167     83        83        333           367 34

1997    133     66      66        266           332 66

1998    142     71      71        285           333 48

1999    147     74      74        295           372 77

2000    162     81      81        324           324 0

2001    217    109       109        434           433 1

2002            533

(a)  Rhone 1-14-03 Draft Memorandum entitled “Technical Memorandum on Proposal for Revising the
Ocotillo/Coyote Wells Groundwater Basin Model” Figure 8 Historic Groundwater Pumping (Acre-Feet/Year)
(b) Rhone 9/15/03 email communication to Andrew Kopania w multiple ccs, Subject “Re: Vertical flux
(Ocotillo model)”.  Email text at bottom states that Rhone is with Bookman-Edmonston Engineering.
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(C)   Well locations from USG DEIR Fig. 3.3-4 Location of Wells at p. 3.3-15 (or USG 2006 DEIR CD pdf at p.
225.) 

1 acre-foot of water = 325,851 gallons.    77 AF = 25,090,527 gallons.  That is a big difference/reporting error
or a very large flow meter error for a single year of measurements!  What is the explanation?  Who recorded the
data? Is all USG data this accurate?   Did or does B-E staff check the accuracy of data it reported for use in
preparing the USG DEIR/EIS?
 
Another Bookman-Edmonston compilation of USG’s purported groundwater use at Plaster City can be found in
DEIR Table 3.3-4.   Table 3.3-4 of Current and historic groundwater use in Ocotillo/Coyote Wells Basin (USG
DEIR p. 3.3-27, 28) provides data with even greater discrepancies between  water used by USG based on
production and what was reported to USGS from 1970 to 1975.  See also DEIR text at p. 3.3-29 (or USG 2006
DEIR CD pdf at p. 239)  about this discrepancy called the “U.S. Gypsum Variance” and Fig. 3.3-8 (2006 DEIR
at p. 3.3-31 or USG 2006 DEIR CD pdf at p. 241)  which shows the US Gypsum variance in relation to asserted
use from the basin.  The DEIR discussion, table and figure all raise serious questions about the reliability of any
information from USG related to groundwater use, whether directly from USG, its consultants at Bookman-
Edmonston, or as reported by USG to the County.

The following is a portion of DEIR Table 3,3-4 for the years where data is presented for both production use
and what was reported to USGS. (USG 2006 DEIR p. 3.3-27, 28 or CD pdf at p. 237-238.)  The DEIR also notes
that only since 1981 “the groundwater extraction rate has reportedly been measured at each well by USG.” 
(USG 2006 DEIR at p. 3.3-29 or CD pdf at p. 239.)  If the extraction rate was actually measured,  what is the
explanation for the discrepancies in our Table 16 on the previous page?

Table 17      From:  Table 3.3-4 Current and historic groundwater use in Ocotillo/Coyote Wells Basin
 from USG DEIR at p. 3.3-28. (USG 2006 DEIR CD pdf at p. 238.) 

Year USG groundwater use AF/Y
based on Production

USG groundwater use AF/Y
reported to USGS

difference between reported use
and production use AF/Y

1970 393 668 275

1971 338 575 237

1972 451 767 316

1973 375 638 263

1974 406 691 285

1975 361 614 253

“Bookman-Edmonston reports “Estimates of water use provided to USGS are 70 percent greater than estimates
of water use based upon production records during 1970 to 1975 (the only years where these records overlap).  
This difference could not be reconciled.”  (USG DEIR at p. 3.3-29 or USG 2006 DEIR CD pdf at p. 239 .) At no
time since 1925 has groundwater usage based on production ever been as high as the figured that were reported
to USGS for the years from 1970 to 1975!!!  Never!  (See USG DEIR Table 3.3-4 at pp 3.3-27, 28 or USG 2006
DEIR CD pdf at p. 237, 238.) 

The discrepancy of 316 AF/Y is more than the total amount of groundwater used based on production for 33 of
the years reported in USG DEIR Table 3.3-4 at pp. 3.3-27, 28 of USG DEIR CD pdf p. 237, 238.  It also exceeds
the amount reported in the Rhone 1-14-03 Memorandum for the years 1997, 1998, 1999. (See Table 16 and
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Rhone memorandum.  316 AF/Y is the equivalent of approximately 102 ,968,010 gallons of water, not an
insignificant quantity, or a substantial error.

USG has never documented a use of 767 AF/Y groundwater based on production
USG was unable to provide any documentation to the Court to substantiate its purported use of 767 AF/Y which
could not be justified based on production records.  Similarly, for more than six months,  the Planning
Director/LAFCO Executive Officer Jurg Heuberger has failed or refused to make any such documentation
available despite repeated Public Records Act Requests.  Planning staff has repeatedly been unable to locate this
important documentation.  Accordingly, it is believed that USG never pumped as much as 767 AF/Y even
though the inflated figure was reported to USGS.  

If USG had really pumped as much as 767 AF/Y through an 8 inch water pipeline in the past, why would it want
to replace an 8 inch pipeline with a 10 inch pipeline for the considerable additional cost?  Why, perhaps because
a 10 inch pipeline has a capacity 56% greater than an 8 inch pipeline!  Or if an 8 inch pipeline cannot transport
767 AF/Y now, then probably it never could.  Could the request for a larger capacity pipeline be considered as
further documentation supporting doubts of any past pumping of 767 AF/Y?



Table 14

USG Annual Pumping and water levels in 3 USG wells in Ocotillo area

(data for USG wells #4, 5, and 6 from Exhibits 236 and 242 information from USG, 

and USGS data for 36H1 from USGS NWIS water level website.)

 USG well #4 USG well #5     USG well #6

  Well 16S/9E-36G3 Well 16S/9E-36H1    Well 16S/9E-36B1

Elevation 354.49 ft. Elevation 337.72 ft.    Elevation 350 ft.

Year Annual

Pumping

Water level

ft. bgs USG

water elev.

ft. AMSL

Water level

ft. bgs USG

water elev.

ft. AMSL

USGS      

data 36H1

ft. AMSL

Water level 

ft. bgs USG

water elev.

ft. AMSL

1990 476 253.65

1991 428

1992 379

1993 362  102' 1" 252.41 83' 11" 253.80 91' 1" 258.92

1994 378 105' 3" 249.24 86' 6" 251.22 91' 10" 258.17

1995 327 103' 1" 251.41 85' 4" 252.39 255.12 90' 7" 258.60

1996 367 103' 5" 251.07 85' 9" 251.97 90' 10" 258.17

1997 332 104' 0" 250.49 85' 10" 251.89 90' 5" 258.58

1998 333 104' 0" 250.49 85' 8" 252.05 254.36 90.4" 259.67

1999 372 104' 0" 250.49 85' 10" 251.89 out of

service

2000 324 104' 0" 250.49 84' 3" 253.47 252.59 91' 0" 259.00

2001 433  not meas. 85'6" 252.22 252.18 Not meas

2002 533 251.00

2003 249.65

2004 248.97

2004 247.64

2006 247.00

2007 246.67

(Information from Exhibit 242, USG Annual Groundwater Reports for years 1993 through 2001)

Please see Table 10 for additional USGS information about these three USG wells.
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