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ALT-1 

DR-ALT-34 

Information Required: 

In order to facilitate preparation of the PSA/DEIS document and allow further analysis of the project 
site with alternative sites, please provide the exact locations of the three alternative sites 
(Township/Range/Section and/or parcel numbers).  

Response: 

The alternative sites are located in the following sections.  Township and range are abbreviated as T and R 
respectively.  North, South, East and West are abbreviated N, S, E and W respectively.  The California City 
and Boron alternative site descriptions are relative to the San Bernardino Baseline and Meridian.  The 
Alabama Hills alternative site description is relative to the Mt. Diablo Baseline and Meridian.  

California City:  T 11 N, R 9 W, Sections 29, 30 

 Alabama Hills:  T 16 S, R 36 E, Sections 20, 21, 28, 29 

 Boron:   T 1 N, R 9 W, Sections 13, 24 
T 1 N, R 8 W, Section 19  

 

DR-ALT-35 

Information Required: 

Please identify the size (total acreage) and dimensions of each alternative site.  

Response: 

All three of the alternative sites are irregularly shaped.  Approximate total acreages of the sites (rounded to 
the nearest hundred acres) are as follows: 

• Alabama Hills    2,600 acres 
• Boron     1,900 acres  
• South of California City    1,300 acres 

 These sites were determined to not provide sufficient acreage for economically viable development for a 
250MW site.   
 

DR-ALT-36 

Information Required: 

For the Bureau of Land Management (BLM) land alternative (Alabama Hills), please indicate if the 
BLM has received a right-of-way application from a developer for any portion of the alternative site. 

Response: 

According to the BLM, they have not received a ROW application for any portion of the Alabama Hills site.   
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ALT-2 

DR-ALT-37 

Information Required: 

For the private land alternatives (Boron, South of California City), please indicate the number of 
individual landowners comprising ownership of the alternative site, and the acreage of each 
separate parcel and landowner. 

Response: 

The California City alternative site is situated on three separate parcels owned by three landowners.  The 
following table (Table DR-ALT-37-1) identifies the assessor’s parcel number, acreage, and landowner name 
and address of each separate parcel, as provided by the Kern County Assessor.  

Table DR-ALT-37-1 Parcel Information California City Alternative Site 

APN Acres Landowner Name Landowner Address 

233340017 315.25 Noble I Edwards LLC 230 South Temple, Salt Lake City UT 84111 

233340025 311.5 Archer Georgine J TR 509 Andover Dr, Burbank CA 91504 

233340033 634.5 US Borax Inc 4700 Daybreak Parkway South Jordan UT 84095-5120 

The Boron alternative site is situated on eight separate parcels owned by three landowners.  The following 
table (Table DR-ALT-37-2) identifies the assessor’s parcel number, acreage, and landowner name and 
address of each separate parcel, as provided by the Kern County Assessor.   

Table DR-ALT-37-2 Parcel Information Boron Alternative Site 

APN Acres Landowner Name Landowner Address 

232051284 629.8 US Borax Inc 4700 Daybreak Parkway South Jordan UT 84095-5120 

233101013 280 US Borax Inc 4700 Daybreak Parkway South Jordan UT 84095-5120 

233101039 280 US Borax Inc 4700 Daybreak Parkway South Jordan UT 84095-5120 

233101054 40 Lau Trust 2170 St Francis Dr, Palo Alto CA 94303 

233101062 10 Palomares Sophia C TR 21810 Strathern St, Canoga Park CA 91304 

233101070 151 US Borax Inc 4700 Daybreak Parkway South Jordan UT 84095-5120 

233101096 160 US Borax Inc 4700 Daybreak Parkway South Jordan UT 84095-5120 

233101138 320 US Borax Inc 4700 Daybreak Parkway South Jordan UT 84095-5120 
 

The Alabama Hills alternative site is entirely on public lands administered by the BLM.  
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ALT-3 

DR-ALT-38 

Information Required: 

For each alternative site, please provide an aerial or topographic map identifying the site boundary, 
township ranges, property parcels, roads, transmission line to which the site could interconnect, and 
any other pertinent features. 

Response: 

Aerial maps of the alternative sites are provided as Figures DR-ALT-38-1 (Alabama Hills), DR-ALT-38-2 
(Boron), and DR-ALT-38-3 (California City). 

 

DR-ALT-39 

Information Required: 

Please fill in Table 1 on the last page of this Data Request, using available data, to compare the 
alternative sites with the proposed project using the criteria developed by the environmental 
community. 

Response: 

Table DR-ALT-39-1 provides the requested comparison of alternative sites. 
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Table DR-ALT-39-1 

Environmental Criteria Proposed Project Site Alabama Hills Boron South of California City 
Is site mechanically disturbed? A paved road (Brown Road) runs 

through the site and several 
unpaved roads traverse the site.  
Overhead transmission lines are 
located on the western portion of 
the site.  Site is commonly used by 
Off Highway Vehicles (OHVs).     

Unpaved roadways.  Stream 
traverses the southwest corner of 
the site. 

Paved roads, unpaved roads.  
Borax Mine.  Mojave Cogeneration 
Co. listed as electric 
services/steam and air-conditioning 
supply.  US Borax Inc listed on 
environmental databases including 
Corrective Action Site) and listed 
as pesticide producer.  Formerly 
Used Military Sites - Pac Coast 
Borax Plant and Landing Field 
Boron.   

Unpaved roads.  Disturbed area in 
northwest corner of the site.   

Is site located adjacent to 
degraded and impacted private 
lands? 

Disturbed areas are shown 
adjacent to the northwestern 
portion of the site 

None found.  Residences are located to the 
south of the site.   

Residences are located to the east 
of the southeast quadrant of the 
site.   

Is site a Brownfield? No No No No 
Is site located adjacent to 
urbanized areas (indicate 
distance)? 

~ 4 miles southwest of center of 
Ridgecrest, ~3.5 miles south of 
China Lake Acres, and ~ 5 miles 
southeast of center of Inyokern 

~ 5 miles south of Lone Pine  ~ 1 mile north of Boron; ~ 0.5 miles 
east of North Edwards 

Adjacent to unincorporated North 
Edwards; ~8.5 miles southeast of 
center of California City; and ~10 
miles west of Boron.  

Does site require the building of 
new roads (indicate length)? 

No. Three Flags Highway (State 
Highway 395) and Brown Road 
traverse the site.   

Yes.  Highway 395 is ~0.7 miles 
east of site and Horseshoe 
Meadows Road is ~0.4 miles west 
of site.   

No. Highway 58 runs through site.  Yes. Site is surrounded by 
unpaved roads.  Highway 58 is 
located ~0.25 miles south of site.  

Could site be served by existing 
substations (indicate name and 
distance)? 

Yes. The SCE Inyokern Substation 
is situated ~5 miles to the north of 
the site.  However, the Applicant 
proposes to construct a new 
substation/switchyard onsite, 
interconnecting through an existing 
SCE 115kv/230kV transmission 
line (Inyokern/Kramer Junction) 
which runs alongside the site to the 
west. 

No. Site would require construction 
of new transmission line(s) and 
designation of new transmission 
corridor(s), as it is  ~5 miles from a 
230kV transmission line 

No. Site would require construction 
of new transmission line(s) and 
designation of new transmission 
corridor(s), as it is  and a ~16.2 
miles from a SCE 230kV 
transmission line 

No. Site would require construction 
of new transmission line(s) and 
designation of new transmission 
corridor(s), as it is  ~ 12.3 miles 
from a LA DWP 230kV 
transmission line; ~15.9 miles from 
a LA DPW 230kV transmission 
line; and  ~20.1 miles from a SCE 
230kV transmission line  

Is site located proximate to 
sources of municipal wastewater 
(indicate name and distance)?   

~6 miles west of the Ridgecrest 
Wastewater Treatment Plant 

~ 5 miles south of the Lone Pine 
treatment ponds  

~ 3.2 miles north of the Boron 
treatment ponds 

~ 8 miles west of the Boron 
treatment ponds 
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Environmental Criteria Proposed Project Site Alabama Hills Boron South of California City 
Is site located proximate to load 
centers (indicate name and 
distance?) 

Los Angeles ~100 miles south-
southwest of site; Las Vegas ~140 
miles west-northwest of site.  

Los Angeles ~ 160 miles south of 
site; Las Vegas ~ 160 miles west-
southwest of site.  

Los Angeles ~ 70 miles south-
southwest of the site; Las Vegas ~ 
155 miles northwest of site. 

Los Angeles ~ 70 miles south-
southwest of the site; Las Vegas ~ 
160 miles northwest of site. 

Is site located adjacent to 
federally designated corridors 
with existing transmission lines? 

Yes Yes None identified None identified 

Does site support sensitive 
biological resources, including 
federally designated and 
proposed critical habitat; 
significant populations of federal 
or state threatened and 
endangered species, significant 
populations of sensitive, rare and 
special status species and rare or 
unique plant communities? 

The southern portion of the site is 
located in a Mohave ground 
squirrel conservation area. Desert 
tortoises have been observed on 
the site, but the site is not located 
within designated Desert Tortoise 
critical habitat. 

While there are no records of 
sensitive species occurring on the 
site as identified by the CNDDB, 
several special-status species 
have been documented within 5 
miles of the site.   

The site is located within 
designated Desert Tortoise critical 
habitat.  Mohave ground squirrel 
and several sensitive plant species 
have also been identified in the 
vicinity of the site by CNDDB.  

The site is located within 
designated Desert Tortoise critical 
habitat.  Mohave ground squirrel 
and several sensitive plant species 
have also been identified in the 
vicinity of the site by CNDDB.  

Is site within an Area of Critical 
Environmental Concern, Wildlife 
Habitat Management Area, 
proposed HCP and NCCP 
Conservation Reserves? 

None identified None identified None identified None identified 

Does site contain land purchased 
for conservation including those 
conveyed to BLM? 

None identified None identified None identified None identified 

Does site contain landscape-level 
biological linkage areas required 
for the continued functioning of 
biological and ecological 
processes? 

Site contains desert washes that 
facilitate animal movement in the 
desert.  Project has potential to 
impact such wildlife movement 
corridors, but these would not be 
considered by themselves as 
required for the continued 
functioning of biological and 
ecological processes in the 
immediate area. 

Site contains channels descending 
from foothills of the Eastern Sierras 
towards Owens Lake. These 
ephemeral washes may facilitate 
animal movement in this area, 
though there is little to no change 
in vegetation type or density from 
the surrounding upland areas.  
Project has potential to impact 
these washes; however, they 
would not be considered by 
themselves as required for the 
continued functioning of biological 
and ecological processes in the 
immediate area. 

Site contains desert washes that 
facilitate animal movement in the 
desert.  Project has potential to 
impact such wildlife movement 
corridors, but these would not be 
considered by themselves as 
required for the continued 
functioning of biological and 
ecological processes in the 
immediate area. 

None identified 
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Environmental Criteria Proposed Project Site Alabama Hills Boron South of California City 
Is the site within Proposed 
Wilderness Area, proposed 
National Monuments, and 
Citizens’ Wilderness Inventory 
Areas 

None identified None identified None identified None identified 

Does the site contain wetlands 
and riparian areas, including the 
upland habitat and groundwater 
resources required to protect the 
integrity of seeps, springs, 
streams or wetlands? 

Site contains no wetlands or 
riparian areas but ephemeral 
washes on site likely qualify as 
jurisdictional waters of the state. 

Site contains no wetlands or 
riparian areas but ephemeral 
washes on site likely qualify as 
jurisdictional waters of the state. 

Site contains no wetlands or 
riparian areas but ephemeral 
washes on site likely qualify as 
jurisdictional waters of the state. 

Site contains no wetlands or 
riparian areas and few, if any 
ephemeral desert washes. If 
present, such washes would likely 
qualify as jurisdictional waters of 
the state. 

Is the site a National Historic 
Register eligible site and does it 
contain other known cultural 
resources?  

Site contains a number of sites 
requiring evaluation (NHPA Sec 
106) for potential eligibility for 
National Register. 

Records search in progress; 
results will be provided to the CEC 
by February 12, 2010. 

Class I archival survey in progress; 
results will be available by 
February 12, 2010. 

Records search in progress; 
results will be provided to the CEC 
by February 12, 2010. 

Is the site located directly 
adjacent to National or State Park 
units? 

None identified None identified None identified None identified 
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ALT-7 

DR-ALT-40 

Information Required: 

Please provide the results of a CNDDB search for the Boron Alternative site and the Garlock Road 
alternative. 

Response: 

Figure DR-ALT-40-1 shows the results of the CNDDB search for the Boron alternative site.  The data 
provided below are for the site  plus a five-mile radius.  Special-status species identified include the 
following: 

Species Status 
desert cymopterus BLM sensitive; CNPS List 1B 
recurved larkspur BLM sensitive; CNPS List 1B 
desert tortoise Fed – Threatened; State – Threatened 
Mohave ground squirrel State – Threatened 

 
Figure DR-ALT-40-2 shows the results of the CNDDB search for the Garlock alternative site.  The data 
provided below are for the site itself plus a five-mile radius.  Special-status species identified include the 
following: 

Species Status 
Charlotte’s phacelia BLM sensitive; CNPS List 1B 
Red Rock poppy BLM sensitive; CNPS List 1B 
desert tortoise Fed – Threatened; State – Threatened 
Le Conte’s thrasher State – Species of Special Concern; 
 BLM – Sensitive 
Mohave ground squirrel State - Threatened 
San Joaquin kit fox Fed – Endangered; State - Threatened 
western burrowing owl State – Species of Special Concern; 
 BLM - Sensitive 
western snowy plover Fed – Threatened; State – Species of Special Concern 

 

DR-ALT-41 

Information Required: 

Please provide an Information Center search (Class I) for recorded sites identified within the Boron 
Alternative and the Garlock Road alternative. 

Response: 

An Information Center search (Class I) for recorded sites identified within the Boron and Garlock Road 
alternative will be provided to the CEC on February 12, 2010. 
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ALT-8 

DR-ALT-42 

Information Required: 

Please indicate the number of individual landowners comprising ownership of the Garlock Road 
alternative site, the acreage of each separate parcel and landowner, and a parcel map of the 
alternative. 

Response: 

The Garlock Road alternative site is situated on seven separate parcels owned by two landowners.  Table 
DR-ALT-42-1 identifies the assessor’s parcel numbers, acreage, and landowner and address of each 
separate parcel, as provided by the Kern County Assessor’s office.  

Table DR-ALT-42-1  Garlock Road Alternative Site 

APN  Acreage Landowner Landowner Address 
154131080 480 Arciero Ranches 27231 Burbank, Foothill 

Rch, CA 92610-2500 

154131098 160 Arciero Ranches 27231 Burbank, Foothill 
Rch, CA 92610-2500 

154150064 160 Arciero Ranches 27231 Burbank, Foothill 
Rch, CA 92610-2500 

154150213 143.3 Saltdale Farms Inc 27231 Burbank, Foothill 
Rch CA 92610-2500 

182020057 323 Arciero Ranches 27231 Burbank, Foothill 
Rch, CA 92610-2500 

154131064 160 Arciero Ranches 27231 Burbank, Foothill 
Rch, CA 92610-2500 

154131049 320 Arciero Ranches 27231 Burbank, Foothill 
Rch, CA 92610-2500 

 
 

DR-ALT-43 

Information Required: 

Please identify where a transmission interconnection would occur for the Garlock Road alternative 
site; note – the Garlock Road alternative is within 10 miles of the transmission line considered for 
the proposed site. Provide CNDBB data for the potential interconnection route. 

Response: 

Figure DR-ALT-43 depicts where a transmission interconnection would occur for the Garlock Road 
alternative site. The transmission interconnection route shown in the figure represents the shortest path 
from the Garlock Road alternative site to the existing SCE 230-kV transmission line. The depicted route is 
approximately 6 miles long and occurs entirely within BLM administered land. 
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Figure DR-ALT-40-2 shows the results of a CNDDB search for the transmission interconnect route for the 
Garlock alternative site.  Special-status species identified in the vicinity of the transmission route include the 
following: 

Species Status 
desert tortoise Fed – Threatened; State – Threatened 
San Joaquin kit fox Fed – Endangered; State – Threatened 

 

DR-ALT-44 

Information Required: 

To determine the feasibility of obtaining site control, reference the number of different property 
owners (per Data Request 4) and, if less than 20 landowners, please indicate why multiple parcels 
of private land would result in poor probability of obtaining site control, given the Renewable Energy 
Transmission Initiative (RETI) Phase 2A Report statement that: “At the recommendation of solar 
generators and other stakeholders, proxy solar projects in areas having more than 20 different 
owners per two-square mile area were deemed unlikely to be developed.” 

Response: 

The California City alternative site is comprised of 3 separate parcels owned by 3 individual landowners.  
The Boron alternative site is comprised of 8 separate parcels owned by 3 individual landowners.   

As stated in Section 4.2.2, Alternative Site Selection Criteria of the AFC, “site control” is one of the criteria 
used by the Applicant (Ridgecrest Solar I, LLC) during the site selection process.  In the AFC description of 
the site control criterion, it notes “If private land, the site should not be subdivided between more than three 
landowners to avoid lengthy or unsuccessful negotiations.”   

Solar thermal projects of the size of the proposed RSPP represent enormous investments, whoever the 
proponent(s) might be.  The ease and certainty of establishing site control is a critical component of 
determining whether to proceed with a large-scale solar thermal project.  Although different applicants may 
have different views regarding how many landowners is “too many” for site control purposes, the Applicant 
determined, based on CEC guidance, that the appropriate maximum number of landowners is three. 

 

DR-ALT-45 

Information Required: 

To determine the significance of the project’s use of MGS Conservation Area land, please provide a 
list of other projects that fall within the MGS Conservation Area. 

Response: 

Based on preliminary information obtained from the BLM, one project, the California Light-Weight Pumice 
Mine expansion, encroaches on the MGS Conservation Area.  The pumice mine expansion encroaches on 
59 acres of the MGS Conservation Area.  
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The total MGS Conservation Area is 1,726,712 acres, of which 1,280,106 acres are public land 
administered by the BLM.  Under BLM’s West Mojave Plan, BLM may authorize the development of up to 
one percent of the total public land in the Conservation Area, or 12,801 acres.  Accounting for the 59 acres 
taken up by the pumice mine expansion, 12,742 acres are still available before the development limit is 
reached. The revised Project site layout is expected to disturb 809 acres within the MGS Conservation Area, 
or approximately 6.03% of the total remaining acreage available for development. 

The BLM believes that there may be additional projects that fall within the MGS conservation area and is 
currently investigating this possibility.  BLM is expected to share the results of its investigation with the CEC. 

 

DR-ALT-46 

Information Required: 

Please provide cultural and biological impacts for the proposed northern portion of the project only. 
Provide this by giving us both a map illustrating distribution of resources on the land and also a 
tabular list of resources on the land. Please describe and map any other project changes that would 
occur with this alternative. 

Response: 

An alternative that would limit Project development to the northern solar field would have similar biological 
resource impacts as the proposed Project, at least within the area subject to development (impacts caused 
by the Project’s southern solar field obviously would not occur). Under the northern-only solar field 
alternative, although no new impacts would occur, the impacts in the developed area would be roughly the 
same as with the proposed Project (i.e., significant impacts to sensitive vegetation communities [e.g., 
Mojave Desert wash scrub], jurisdictional waters, desert tortoise, Mohave ground squirrel, and other 
sensitive biological resources). Impacts to Mohave ground squirrel could be reduced because no impacts 
would occur to the Mohave ground squirrel conservation area.  Figures depicting sensitive biological 
resources maps for the northern half of the site are included in Attachment DR-ALT-46.  

Table DR-ALT-46-1 Vegetative Communities North of Brown Road  
(see Attachment DR-ALT-46-1 for corresponding map) 

Community Type Acres 
Mojave Creosote Scrub 9506 

Disturbed Habitat 11 

Developed 150 

Mojave Desert Wash Scrub 73 

Unvegetated Ephemeral Dry Wash 44 
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Table DR-ALT-46-2 Western Burrowing Owl Observations North of Brown Road  
(see Attachment DR-ALT-46-2 for corresponding map) 

Western Burrowing Owl 
No. of 

Detections 
No. Owls 
Observed 

Active  Burrow (Main) 3 6 

Active Burrow (Satellite) 2 0 

Burrow with Sign 17 0 

Burrow with Abundant Sign 9 0 
 

Table DR-ALT-46-3 Desert Tortoise Observations North of Brown Road  
(see Attachment DR-ALT-46-3 for corresponding map) 

Desert Tortoise  
No. of 

Detections 
Adult Tortoise 17 
Juvenile Tortoise 2 
Tortoise (Unknown Age) 3 
Tortoise Bone Fragments 6 
Tortoise Burrow 82 
Tortoise Burrow - Active 19 
Tortoise Burrow - Occupied 12 
Tortoise Carcass - Juvenile 2 
Tortoise Carcass - Adult 1 
Tortoise Pallet - Active 4 
Tortoise Pallet 11 
Tortoise Scat 69 
Tortoise Scat - Fresh 12 

 

Table DR-ALT-46-4 Other Special Status Species Observations North of Brown Road  
(see Attachment DR-ALT-46-4 for corresponding map) 

Other SS Species Sign 
No. of 
Signs No. Observed 

Kit Fox Burrow 1 0 
Kit Fox Burrow Complex 32 0 
Active Kit Fox Burrow Complex 2 3 pups 
Loggerhead Shrike 2 2 
Le Conte's Thrasher 1 1 
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Table DR-ALT-46-5 Archaeological Sites North of Brown Road  
(see Attachment DR-ALT-46-6 for corresponding map) 

Site Number Age Type 
CA-KER-6837H Historic Old Highway 395 alignment and associated historic debris 
RC-H-1 Historic   
RC-H-2 Historic   
RS-1 Historic Tin can scatter 
RS-1b Historic Tin can scatter 
RS-1c Historic Tin can scatter 
RS-2 Historic Claim post feature and tin can scatter 
RS-3 Historic Tin can scatter 
RS-5A Historic Tin can scatter 
RS-5B Historic Historic debris scatter (cans, car parts, milled wood) 
RS-6 Historic Rock-lined historic roadbed 
RS-8 Historic Claim post and can scatter 
RS-10 Historic Claim post/rock pile feature 
RS-11 Historic Claim post/rock pile feature 
RS-12 Historic Claim post/rock pile feature 
RS-13 Historic Claim post/rock pile feature 
RS-15 Historic Tin can scatter 
RS-19c Prehistoric Metate milling feature and CCS biface 
RS-32 Historic Tin can scatter 
RS-37 Historic Tin Can and glass scatter 
RS-38 Historic Tin can scatter 
RS-39 Historic Tin can scatter 
RS-40 Historic Tin can scatter 
R-S-42 Historic Tin can scatter 
RS-158 Historic Tin can scatter 
RS-781/865 Historic Tin can scatter 
RS-856 Historic Tin can scatter 
RS-866 Historic Tin can scatter 
RS-869 Historic Historic road alignment 
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Table DR-ALT-46-6 Isolates North of Brown Road (see Attachment DR-ALT-46-7 for corresponding map) 

Isolate Number Age Type 

I-1 Historic Upright pocket tobacco tin 

I-2 Historic Unidagnostic tin can 

I-3 Historic Rebar and possible claim post 

I-4 Historic Clear glass bottle fragments 

I-5 Historic 2 church-key-opened cans 

I-6 Historic Church-key-opened can 

I-7b Historic crimped seam can 

I-9b Historic Cast iron post 

I-10b Historic Milled wood 

I-12 Historic Hole-in-top can 

I-13 Historic crimped seam can 

I-14 Historic 2 undiagnostic tin cans 

I-15b Historic 2 church-key-opened cans 

I-26 Historic Undiagnostic tin can 

I-28 Historic church-key-opened crimped seam can 

I-29 Historic Hole-in-top can 

I-30 Historic Knife cut crimped seam can 

I-31 Historic Knife cut crimped seam can 

I-32 Historic Fallen cast iron post 

I-33 Historic church-key-opened can 

I-34 Historic Hole-in-top can 

I-36 Historic 2 church-key-opened cans 

I-37 Historic 2 church-key-opened cans 

I-38 Historic 2 undiagnostic tin cans 

I-39a Historic Undiagnostic tin can 

I-39b Historic Undiagnostic tin can 

I-40 Historic church-key-opened can 

I-41 Historic church-key-opened can 

I-43a Historic church-key-opened can 

I-43b Historic Hole-in-cap can, church-key-opened can 

I-44 Historic Undiagnostic tin can 
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Table DR-ALT-46-6 Isolates North of Brown Road (see Attachment DR-ALT-46-7 for corresponding map) 

Isolate Number Age Type 

I-46 Historic Cast iron post 

I-47b Historic 2 hole-in-top soldered bottom cans 

I-48a Historic Coffee can? 

I-48b Historic 2 church-key-opened cans 

I-49 Historic Knife cut food can 

I-52 Historic Historic Post 

I-53 Historic Upright pocket tobacco Tin 

I-54 Historic Stand Pipe 

I-55 Historic undiagnostic food can 

I-59 Historic undiagnostic food can 

I-60 Historic Fence Post 

I-61 Historic church-key-opened food can 

I-73 Historic church-key-opened food can 

I-74 Historic church-key-opened food can 

I-75 Historic church-key-opened food can 

I-76 Historic church-key-opened interlocking seam can 

I-77 Historic church-key-opened interlocking seam can 

I-78 Historic Crimped seam motor oil can, embossedd "SAE 30" 

I-79 Historic Can opener opened tuna can and undiagnostic crushed can 

I-80 Historic church-key-opened food can 

I-81 Historic Upright pocket tobacco tin 

I-82 Historic Stand Pipe 

I-84 Historic Stand Pipe 

I-85 Historic Milk can 

I-86 Historic food can 

I-88 Historic church-key-opened food can 

I-90 Historic church-key-opened food can 

I-91 Historic Downed fence post 

I-93 Historic Soldered bottom can 

I-94 Historic Auto exhaust system parts 

I-95 Historic church-key-opened can 
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Table DR-ALT-46-6 Isolates North of Brown Road (see Attachment DR-ALT-46-7 for corresponding map) 

Isolate Number Age Type 

I-97 Historic Milk can 

I-98 Historic Milk can 

I-99 Historic Amethyst glass bottle 

I-101 Historic Large rectangular (fuel?) can 

I-104 Historic 1 punch bottom food can, 1 undiagnostic food can 

I-105 Historic Amethyst glass 

I-106 Historic 2 church-key-opened cans 

I-107 Historic Box spring 

I-108 Historic Motor oil can, embossed "SAE 20" 

I-110 Historic church-key-opened large rectangular can 

I-112 Historic Motor oil can 

I-113 Historic church-key-opened food can 

I-114 Historic Blasting powder can, embossed "BLASTING" 

I-115 Historic Unidagnostic food can 

I-119 Historic Motor oil can, embossed (unreadable) 

I-121 Historic Undiagnosed food can 

I-122 Historic Rock pile 

I-150 Historic Upright pocket tobacco tin 

I-151 Historic 2 interlocking seam church-key-opened cans 

I-152 Historic 1 gallon size bayonet cut can 

I-153 Historic Punch-opened can 

I-154 Historic church-key-opened can 

I-155 Historic church-key-opened can 

I-157a Historic knife cut food can 

I-157b Historic Blasting powder can, embossed "DUPONT" 

I-158 Historic Punch-opened can 

I-159 Historic church-key-opened can 

I-160 Historic Hole-in-top can 

I-161 Historic church-key-opened can 

I-162 Historic Soldered bottom can 

I-163 Historic church-key-opened can 
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Table DR-ALT-46-6 Isolates North of Brown Road (see Attachment DR-ALT-46-7 for corresponding map) 

Isolate Number Age Type 

I-164 Historic church-key-opened can 

I-165 Historic Hole-in-top sanitary can 

I-168 Historic Key wind can 

I-169 Historic Punched can 

I-177 Historic church-key-opened can 

I-178 Historic church-key-opened can 

I-304 Historic Undiagnostic tin can 

I-305 Historic Whiskey bottle with seam 

I-306 Historic church-key-opened can 

I-307 Historic church-key-opened can 

I-308 Historic Crimped, church-key-opened Motor oil can 

I-309 Historic Solder top crimped seam can 

I-311 Historic Knife cut oil can 

I-312 Historic Undiagnostic tin can 

I-679 Historic church-key-opened crimped seam can 

I-778 Historic Star cut crimped seam can 

I-779 Historic Crimped seam church-key-opened can 

I-780 Historic 10" square crimped seam can with circular opening, fuel? 

I-782 Historic church-key-opened can 

I-854 Historic Crimped seam can 

I-861b Historic church-key-opened can 

I-862 Historic Hole-in-cap gallon can 

I-863 Historic 2 church-key-opened cans 

I-867 Historic church-key-opened can and large square can 

I-868 Historic church-key-opened opened motor oil can 

I-7a Prehistoric CCS flake 

I-9a Prehistoric CCS flake and core 

I-10a Prehistoric Patinated obsidian flake 

I-11 Prehistoric Patinated obsidian flake 

I-27 Prehistoric flaked cobble/tested core 

I-35 Prehistoric Possibly worked black aphanitic 



RIDGECREST SOLAR POWER PROJECT (09-AFC-7) 
CEC STAFF DATA REQUESTS 33 – 50 

Technical Area:  Alternatives (AFC Section 4.0) Response Date:  January 25, 2010 
 

ALT-17 

Table DR-ALT-46-6 Isolates North of Brown Road (see Attachment DR-ALT-46-7 for corresponding map) 

Isolate Number Age Type 

I-42 Prehistoric Chert side scraper 

I-45 Prehistoric Chert flake 

I-51 Prehistoric CCS flake 

I-56 Prehistoric Obsidian flake 

I-57 Prehistoric CCS Core 

I-58 Prehistoric Metavolcanic flake 

I-102 Prehistoric Basalt metate 

I-103 Prehistoric CCS flake 

I-109 Prehistoric CCS Core 

I-120 Prehistoric Chert flake 

I-156 Prehistoric Brown CCS flake 

I-167 Prehistoric Edge modified obsidian flake 

I-864 Prehistoric Quartz core 

Iso-2 Historic Church-key-opened can 

Iso-7 Historic Church-key-opened can 

Iso-8 Historic Church-key-opened can 

Iso-9 Historic Church-key-opened can 

Iso-10 Historic Church-key-opened can 

Iso-11 Historic 5-gallon drum 

Iso-12 Historic Can Church-key-opened can 

Iso-14 Historic Church-key-opened can 

Iso-15 Historic Church-key-opened can 

Iso-16 Historic Church-key-opened can 

Iso-17 Historic Church-key-opened can 

Iso-18 Historic Church-key-opened can 

Iso-19 Historic Church-key-opened can 

Iso-20 Historic Church-key-opened can 

Iso-21 Historic 5-gallon drum 

Iso-23 Historic Church-key-opened can 
 
Please refer to the response to DR-ALT-48 for an evaluation of an alternative site located only north of 
Brown Road. 
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DR-ALT-47 

Information Required: 

Please describe in detail the engineering constraints, if any, to the development of revised 
configurations on the northern and southern portions of the site. A revised configuration may result 
in the rows of troughs not being as long and not configured in a solid rectangular area. As an 
example, it may be desirable to allow existing washes to pass through an undeveloped portion of 
the site. 

a. Please define whether there is a specific minimum or maximum length that each 
individual solar collector loop assembly must be, and if it is necessary that the solar 
collector loops be identical in length. Please define both engineering and economic 
constraints to having variable collector loop lengths. 

b. Please describe in detail whether there is flexibility in the lengths of the supply and return 
header piping or if these are specific to the solar collector assemblies, and if so, what is 
the flexibility. 

c. Please describe whether there is a distance between components of the solar field and 
the power block that would result in a loss of heat in the heat transfer fluid such that 
extending it would reduce the economic or engineering feasibility of the project.  

d. Please describe if there is a minimum number of rows of solar collector loops that would 
make up a unit or if there is flexibility in the number of units that could be arranged to 
create a 500 MW power plant.  

e. Please describe if it is possible to have multiple and smaller power blocks (e.g., 50 or 100 
MW) and describe how this would increase the flexibility of the solar field arrangement.  

f. Please explain the difference between the crossover pipe, HTF loops, and Heat 
Collection Elements. If a reconfigured solar array were developed, discuss whether these 
components would traverse undeveloped desert washes to reach the power block. 

Response: 

Solar Field Design Criteria 

The basic building block of a parabolic trough solar field is the so-called “loop.”  Each loop is made up of 4 
solar collector assemblies with a total aperture area of 5,025 square meters.  A loop is carefully engineered 
with the specified collector area and a range of flow rates to raise the temperature of the heat transfer fluid 
(HTF) circulating in the solar field from the “cold “ temperature that exists at the first preheater in the steam 
generation train to the maximum, design point temperature of the system.  In the case of the proposed 
Project (and all other solar trough plants that use Therminol® VP1 or equivalent synthetic oil as the HTF1) 
the cold return HTF temperature is approximately 300 degrees Celsius (°C) and the hot design point 
temperature is approximately 400°C.   

                                                      

1. Steam cycles have improved efficiency with higher peak operating temperature.  So system designers strive to 
achieve peak operating temperatures up to 550°C (1000 degrees Fahrenheit).  However, synthetic oils such as 
Therminol start to break down at temperatures above 400°C.  As this happens, hydrogen evolves from the oil and 
slowly destroys the vacuum in the annulus of the solar receiver tubes that carry the HTF oil in the solar field.  In 
the extreme, lost vacuum across an entire solar field renders it useless. 
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Each Heliotrough loop is made up of 4 collectors 191 meters in length with an aperture width of 6.77 meters.  
To ensure optimal annual energy capture, it is critical that loops be oriented in a precise north-south 
alignment.  The “U” shaped loop illustrated below is optimal from a pressure drop standpoint.  This loop 
system allows the hot and cold headers to be routed in the same header pipe corridors, with the delivery 
and return points of the HTF at roughly the same location.  While it is possible to double each collector 
section back on itself, in a double-U layout, this results in large additional pressure drop and heat loss in 
each loop.  Furthermore, an optimal layout will have opposing loops on the north and south side of an east-
west header.  An optimal solar field will therefore be laid out in 820 meter (approximately ½ mile) north 
south increments. 

Ideal HelioTrough Loop Geometry and Layout 

Multiple studies in the history of solar trough technology development have shown that the north-south 
orientation is optimal.  Comparisons to an east-west orientation have shown extreme deviations between 
summer and winter performance due to the sun angles.  This east-west orientation would require that the 
solar field be much larger or overdesigned to reach the same annual energy as a north-south oriented field.  
Setting the collectors to any angle deviating between perfect north-south reduces annual energy production 
and causes operational and control problems.  Difficulties will be encountered in controlling temperature due 
to complex shading of collectors during mornings and evenings specific to each day of the year (and also 
differing year to year).  This often can lead to an inefficient use of land and additional heat and pressure 
losses, since interconnecting piping will be lengthened to provide necessary clearance for maintenance and 
movement of the collectors themselves. 

While it is possible to mix and match loops of different sizes, a large solar field for utility scale electric 
generating facility is best designed with loops of identical size.  The solar radiation incident on each loop 
varies between approximately 300 watts/meter2 to over 1000 watt/meter2 during plant operations.  To 
maintain a constant temperature increase across each loop of 100°C (300°C up to 400°C), the flow rate is 
varied up or down to accommodate the precise level of solar power incident on the loop2. For this reason it 
is critical that the fluid flow in each loop throughout the entire solar field be identical. 

Loops of shorter or longer length are possible, but would require a unique HTF flow to achieve the design-
point temperature rise.  Each loop would then have limited maximum and minimum power performance with 
respect to one another and also a unique pressure drop.  This would reduce overall performance and lead 
to extreme flow control difficulties. 

In order to achieve identical flow in every one of the approximately 290 loops in a 250-megawatt (MW) solar 
plant, it is critical that the solar field is “balanced”.  Adjusting flow at the entrance of each loop with 
automated flow control valves is not practical.  A balanced solar field requires that the pressure drop from 
the central pumping station to each subfield be the same.  A key criteria to achieve such balance is that that 
the main headers that carry HTF to and from the central pumping station to the outer reaches of the solar 
field be identical (or close to it) in length and include equal number of loops. 
                                                      

2. The central pumping station utilizes variable speed drives for HTF pumping, making a wide range of flow rates 
possible to accommodate a wide range of incident solar radiation. 
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The length of the header pipes and the number of loops determine the volume of HTF necessary for the 
operation of the solar plant.  Any additional length of large header piping needed to accommodate 
suboptimal field layouts, unbalanced solar fields, or odd loop configurations creates a “dead volume” of 
HTF.  This extra mass of HTF needs to be heated up each morning, expands the size of the overflow and 
ullage system, burdens the freeze protection system, and creates additional capacity requirements in the 
pumping system.  Additionally, when loops are set opposing one another, a single cold or hot header can be 
shared between a north and south field reducing the need for additional pipe, as well as for additional pipe 
supports, insulation, foundations and all the labor involved in welding and constructing the headers.  Thus, 
each deviation from the optimal configuration can have compounding negative effects of increasing capital 
cost and decreasing plant performance.   

There is a hierarchy of design features for a solar field ranging from “desirable” features to those that are 
considered “critical”: 

Desirable Solar Field Design Features 
• Loops assembled in “opposing pairs” along east-west headers 
• Solar Field is a perfect rectangle, preferably close to square 
• Power Block is located in the center of the solar field 

Important Solar Field Design Features 
• Pumping station is at the hydraulic center of peripheral loops 
• Loops are laid out in a “U” configuration 

Critical Solar Field Design Features 
• Perfect north-south alignment of collector rows 
• All loops are the same size 

Design and Capital Cost Impacts 

In summary, deviations from optimal collector configurations and solar field layouts cause the following 
negative impacts on cost and performance: 

Additional Capital Cost 
• Longer main headers, with expansion loops, insulation and foundations 
• Additional HTF volume 
• Additional expansion vessel capacity 
• Additional pumps – split pumping station with loss of system redundancy 
• Additional instrumentation and controls 
• Additional grading and storm water management costs 

Performance Impacts 
• Decrease in annual energy capture 
• Pressure loss in additional piping 
• Heat loss in additional piping 
• Delayed Startup each day – while additional HTF volume is brought to operating temperature 
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Overall Impacts: 

Depending on the specific deviation from optimal designs, capital costs can rise by approximately 3 to 5 
percent.  Plant output will decrease by an additional 2 to 6 percent.  The overall impact is an increase in 
electricity cost of approximately 5 to 10 percent. 

a: Collector Loop Length 

Solar collector loops have been carefully designed to maintain the optimal heat transfer flow ranges that can 
heat the transfer fluid by approximately 100°C for the typical range of solar radiation that occurs throughout 
the day.  The loop unit is made up of four collector assemblies.  It is possible to decrease the number of 
solar collector elements within loop assemblies to create loops of slightly different total length.  However, 
this will require a different design HTF flow rate to achieve the design point temperature rise.  For this 
reason, it is critical that all subfields be designed with loops of equal length. 

In plants where each subfield is made up of loops of different lengths, separate pumping stations are 
required to serve each subfield.  While this is physically possible, it creates the following problems: 

• Since the entire solar field is no longer a single, pressurized system, the individual subfields 
have to be operated independently and in parallel from a hydraulic perspective.   

• In order to use a common steam generation system, the hot HTF return pressure has to be 
identical for all subfields.  This would likely require use of additional automated throttle/control 
valves. 

• Alternatively, parallel, independent steam generation trains would be required, increasing cost 
and complexity. 

In summary, subfields made up of distinct loop geometries are technically feasible.  However, such a design 
increases capital cost and decreases operational flexibility. 

An additional flexibility that exists within the Applicant-proposed standard collector loop design is the ability 
to set the loop in a double-U layout, whereby four single collectors are set side-by-side instead of two series 
sets of collectors in a single-U design.  This would result in additional pressure loss and heat loss in the loop 
as well as twice the amount of installed header piping per loop (see header impacts discussion in item “b” 
below). 

b:  Header Piping Flexibility 

The length of supply and return (cold and hot) headers is dictated by the number of loops in the plant.  It is 
very desirable to maintain equal header length from the power block to the farthest most loop.  When a 
single header is increased or decreased in length, with a corresponding change in the number of connected 
loops, the hydraulic system becomes imbalanced.  This requires additional pumping power to overcome the 
additional pressure loss in the longest header.  This comes in conjunction with an increase in total HTF 
volume and associated heat loss.  Auxiliary power consumption increases dramatically as header length 
increases, which can quickly lead to an infeasible performance-to-investment ratio.  Very small changes in 
the header length will have significant impact on project economics.  

c:  Potential for impact on Project feasibility of distance between Project components 

As described in the introduction and in the response to item “b” above, increasing the length of the header 
between components, the loops or solar field, and the power block as systems will lead to a compounded 
negative effect of additional heat loss, auxiliary pumping power and increased investment.  While it is 
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possible to design engineering solutions for this, the increased cost in custom engineering of a unique and 
non-optimal solar field design will increase project cost.  The critical point at which such changes may 
render a project infeasible depends on the specifics of the header layout.   

d:  Possibility of multiple, smaller power blocks and effects on solar field flexibility  

Multiple power blocks for a large solar field can provide operational benefits (which depend on how the 
individual blocks are positioned with the field), but inevitably increase overall project costs.  If individual 
small power blocks are positioned at or near the center of the sub-solar field that is providing the necessary 
solar power, HTF header piping, HTF volume, and HTF pumping requirement can be reduced somewhat.  
These factors will reduce capital cost, reduce daily startup times, and increase annual energy production.  
However, if all of the power blocks are located together in a central location, these benefits are largely 
eliminated. 

Steam turbine generators have well known and significant economies of scale, meaning that the unit 
installed cost of small systems are significantly higher than large systems.  This is clearly illustrated in 
today’s power markets.  Combined cycle plants are typically “2 on 1”, meaning that although there are often 
two gas turbines, they are matched up to only one steam turbine.  The power plants at Diablo Canyon and 
San Onofre have single 1,100-MW steam turbine-generators matched up with each nuclear steam supply 
system.    

Three steam turbines vs. one large turbine requires three sets of feedwater heaters, three sets of boiler feed 
pumps, three turbine pedestals, and three step-up transformers.  If the small turbines are distributed 
throughout the solar field, there is also a need for three individual air-cooled condensers, three water 
treatment systems, three HTF pumping stations, three HTF expansion systems and three ullage systems.  
In short, when the installed cost of all of this additional equipment is considered, the cost increase in the 
power island dwarfs the cost savings in the HTF header system.  

Typically, large steam turbines also have cycle efficiencies that are superior to small ones (this also is a key 
driver in steam turbine size selection with combined cycle, coal and nuclear plants).  The steam cycle 
efficiency is leveraged against the entire solar field.  A decrease in cycle efficiency by one percentage point 
(typical of the difference between a 100-MW and 270-MW turbine), requires that the solar field be 35,000 
square meters (aperture area) larger to produce the same annual energy. 

There are alleged operational benefits with multiple small turbines.  We believe that these benefits are 
small, and potentially negative.  Even on winter days, solar field power ramps up quickly such that all three 
turbines in a three- turbine plant would need to start up in rapid succession.  On summer mornings, the 
turbines would need to be brought up simultaneously.  While a large turbine has a longer startup time than a 
small turbine, the complexities of starting up three small turbines simultaneously are significant.  This is 
illustrated with new combined cycle plants that are designed for daily startup – they employ one large 
turbine, not two. 

In summary, multiple small turbines vs. one large turbine can have small cost and operational benefits for 
the HTF system, but they also have cost and performance penalties for the power island that are much 
more significant than the benefits. 

While Solar Millennium has experience with the Andasol plants which are lower capacity solar plants than 
RSPP, there are many differences to be noted. The Spanish law limits the maximum solar power plant size 
to 50MW to which Andasol units 1 through 3 were designed. Furthermore, the Spanish government 
subsidizes the solar power production through a feed-in tariff, making solar power production in general 
much more viable. The Andasol projects 1 through 3 also have the ability to store up to half the peak energy 
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produce during the day allowing it to run late into the night.  That is, the solar field is twice as large as is 
needed to supply the 50MW in solar only mode. This makes economics with respect to scale of the plant 
much different, i.e. making smaller scale plants economically feasible. 

e:  Difference between the crossover pipe, HTF loops, and Heat Collection Elements? and could these 
components traverse desert washes 

The crossover pipe is simply the pipe that flows partially heated heat transfer fluid from the first leg of the 
collector loop to the second leg (the bottom of the “U” shape).  The Collector Loop is described in detail in 
the introduction.  The Heat Collecting Elements (HCE) are part of the solar collector assemblies.  They are 
mounted in front of the mirrors at the focal line of the parabola.  HCEs are the same length as the collector 
itself.   

A loop that contains both the HCE and is linked together by the crossover pipe is the precisely laid out 
building block of the overall solar collection system.  The precision required for the loop layout and 
construction requires that it be sited on a flat, compacted plain of earth surface.  As such, loops cannot be 
constructed with washes flowing through them. 

It is, however, possible to lay out groupings of loops (subfields) on opposite sides of washes and to connect 
subfields together and back to the central pumping station with header pipes that traverse washes.  
However, there are losses associated with such a configuration. 

 

DR-ALT-48 

Information Required: 

Please identify where a transmission interconnection would occur if only the northern portion of the 
site was developed, including an Inyokern substation interconnection. Provide California National 
Diversity Data Base (CNDDB) data and an Information Center search (Class I) for recorded sites for 
the potential interconnection routes. 

Response: 

A north-of-Brown-Road-only alternative would require relocation of the interconnection switchyard at a 
location abutting and to the east of the SCE ROW immediately north of Brown Road (Figure DR-ALT-48-1).  
The interconnection with the existing 230 kV/115kV SCE transmission lines would be made at this location.  
A variation on this design would be to make the interconnection with SCE at their Inyokern Substation, 
eliminating the need for a separate interconnection switchyard in the Project ROW (Figure DR-ALT-48-2).  
This route, which was identified in the CAISO Phase I Study as the only “competitive” alternative, was 
rejected because it would require the construction of five additional miles of new transmission line. Such a 
new line would have to be constructed either in the existing ROW for the SCE 230 kV line or a new ROW 
would have to be obtained. The existing ROW is occupied by a 115 kV transmission line in addition to the 
SCE 230 kV line. It is uncertain if this ROW could support a new 230 kV transmission line.  Constructing a 
new 230 kV transmission outside of the existing ROW would be extraordinarily difficult if not infeasible since 
it likely would require obtaining the permission of dozens of private landowners.  The route would be much 
longer than the alternative that would directly connect to the existing 230kV/115kV SCCE transmission line, 
which would be selected because it was the shortest route and most suitable location to interconnect to the 
SCE 230 kV line while minimizing environmental impacts and costs. 



RIDGECREST SOLAR POWER PROJECT (09-AFC-7) 
CEC STAFF DATA REQUESTS 33 – 50 

Technical Area:  Alternatives (AFC Section 4.0) Response Date:  January 25, 2010 
 

ALT-24 

There are no CNDDB species located within the potential interconnection route to the existing 230kV/115 kV 
lines.  CNDDB species located within the potential interconnection route to the Inyokern Substation are the 
Mohave ground squirrel and San Joaquin kit fox. 

An information center search (Class I) for the potential interconnection routes will be provided to the CEC on 
February 5, 2010.  

 

DR-ALT-49 

Information Required: 

Staff has identified a potential alternative that avoids the El Paso Wash in both the northern and 
southern fields, and adds additional arrays to offset the eliminated portions of the fields. Staff will 
provide separately a map for consideration. Please provide a detailed description and figure 
showing the layout of such an alternative, including the solar field, power block, main office building 
and parking lot, main warehouse and laydown area, onsite access roads, tie-in switchyard and land 
treatment unit for bioremediation or land farming of HTF-contaminated soils. Please quantify any 
losses in efficiency or economics. In order for the Energy Commission and BLM to evaluate this 
potential alternative that avoids effects on the El Paso Wash without reducing generation output, 
surveys must be completed within the portions of these areas that are outside of the current project 
footprint. 

Please complete biological and cultural resources surveys (as defined in Title 20, Section 
1704, and Division 2, Chapter 5, Appendix B of the CCR for the 12 month process) for the 
areas shown on map. 

Response: 

To address resource management agencies’ comments regarding habitat values, the RSPP site plan has 
been reconfigured to avoid the impacts to natural stormwater flows across the El Paso Wash.  South of 
Brown Road, this avoidance will be accomplished by shifting the south solar field slightly to the north and 
west, placing it entirely out of and to the west of the Wash.  This adjustment results in an approximate 4% 
reduction in the area of disturbance of the southern solar field.   The reconfiguration also includes relocation 
of the power block to the north of Brown Road.  The main site access road and main office are also moved 
to north of Brown Road.  The reduced footprint of the south solar field requires the number of solar collector 
array loops, which individually have dimensions of approximately 1,300 feet long by 140 feet wide, to be 
decreased from 133 to 119.  A new site plan was submitted to the CEC on January 11, 2010 and is 
provided at the end of this section as Figure DR-ALT-49-1 and -2.   

The design of the 230 kV switchyard has been optimized, resulting in a reduction of the footprint to 3.2 acres 
(425 ft x 325 ft) from 5.5 acres (600 ft x 400 ft).  The new location of the switchyard is such that its western 
boundary limit will be contiguous with the eastern boundary line of the proposed SCE permanent easement.  
Modifications to the planned reroute of the existing SCE lines west of the south solar field are consistent 
with the original intent to closely follow the western limits of the field.  The length of the existing lines that will 
need to be relocated (through a shift to the west) is now 8,600 feet ( compared to 8,000 ft in the original site 
configuration.  The length of the proposed realigned segments of the existing SCE 115 kV and 230 kV 
transmission lines will run 9,060 ft around the southwest corner of the south solar field. 
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North of Brown Road, the north solar field is shifted north and east to move the field entirely out of the El 
Paso Wash.  The area of disturbance associated with the north solar field has increased by approximately 
25% to offset the reduction of the south solar field.  The number of solar collector array loops in the north 
solar field has increased from 145 to 167.  In order to contain the entire field between the east side of the El 
Paso Wash and US Highway 395, the east-west dimensions of the two original segments of the north solar 
field are reduced and the field is reconfigured into a total of six segments, with some segments of the field 
shifted east.  The reconfiguration of the RSPP results in a slight increase in the ROW to 3,995 acres.    
Engineered drainages along the perimeters of both the north and south solar fields are being redesigned to 
accommodate the new solar field configuration.  Total disturbed acreage for the project will be increased 
from approximately 1,760 acres to 1,944 acres (a 10% increase).   

Several factors contributed to the increase in disturbance area of the north field.  The greatest factor is more 
unused space within the fence lines of the solar fields due to segmentation of the field to avoid the wash and 
fit into the remaining available area.  The new design is not as efficient as the previous design, in both use 
of land area and conversion of solar radiation into electricity.  Process efficiency is reduced, requiring 
approximately 3% more solar loops due to the heat transfer requirements associated with the solar 
collection and pumping inefficiencies that occur with the staggered field configuration.   

To mitigate the overall losses in process efficiency resulting from the new configuration, the process 
performance of the steam cycle was improved by adding cells to the air-cooled condenser (ACC).  This 
change approximately doubled the area occupied by this piece of equipment, from about 1.66 acres to 3.27 
acres; ACC height remains at 120 feet.  The increase in ACC size will reduce the steam system 
backpressure.  To accommodate the larger ACC, the layout within the power block was rearranged 
somewhat, although the overall impact to the power block footprint is negligible.   

In addition, regarding the less efficient use of land area, the staggered field configuration results in triangular 
spaces at the “offsets” in the field design that may be disturbed in the process of grading the site.  These 
areas are currently being evaluated to minimize any impact.  The segmentation in the north field has also 
increased the number of subfields of solar arrays from 4 to 6, resulting in additional terraces, access roads, 
and on-site drainage channels being required between the subfields.   Also, the new SCE lines have been 
pushed further to the west, which also has resulted in some space inefficiencies and corresponding increase 
in total disturbance area.  The areas of disturbance associated with the relocated SCE transmission lines 
are included within the total disturbance area cited above.  The disturbed areas west of the south field may 
be able to be further reduced at such time as SCE has finalized their design for the re-alignment. 

The movement of the power block to the north of Brown Road will result in a longer gen-tie line alignment 
and a greater number of monopoles between the power block and the switchyard.  The length of the t-line 
alignment will increase from approximately 1,250 ft to 3,900 ft, and the number of poles will increase from 3 
to 4.  The reconfiguration will also result in the need for the gen-tie line to cross over Brown Road.  The 
longer north-south dimensions of the north solar field will result in an overall longer run of in-field HTF 
piping, and the new relative positioning of the two solar fields will result in a longer run of out-of-field HTF 
piping.  The major length of out-of-field piping is a 2,200-foot run from the power block, spanning over El 
Paso Wash via a new pipe bridge, under Brown Road via a pair of culverts, and onward into the south solar 
field. 

Because the offsite portion of the water pipeline is shortened in the new design, total disturbed acreage for 
the offsite water line will be reduced from approximately 18 acres to approximately 16.3 acres.  The 
diameter for the water pipeline has increased from 12” to 16” to accommodate a request from the Indian 
Wells Valley Water District.   
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The majority of the reconfigured Project site has been previously surveyed and biological and cultural 
information has been provided to the CEC.  Project biologists will conduct spring 2010 surveys for all 
sensitive biological resources, including special status species and sensitive habitats, on all portions of the 
reconfigured Project footprint not previously surveyed.  Dates for when specific species surveys will be 
conducted are described in the introduction to the Biological Resources response of this document.  For the 
unsurveyed portions of the reconfigured site, a Class III survey of the Project redesign area is currently 
underway and the survey report will be provided to the CEC in June, 2010. 

 

DR-ALT-50 

Information Required: 

Please provide detailed information regarding any alternative configurations or engineering 
considered but rejected by the applicant. Please include details regarding the engineering 
constraints to each alternative configuration 

Response: 

Initially in 2007, the RSPP was designed for three plants with a ROW of 8,000 acres.  This configuration 
was eliminated and reduced due to two existing washes that run through the northeast portion of the site.  
Additionally, the far north location was determined to be too close to the residential communities to the 
northeast boundary and was eliminated.. 

Another configuration that was considered was the design that was submitted with the AFC on September 
1, 2009.  This option is not rejected; however it is now an alternative to the reconfigured design submitted 
on January 5, 2010.  The September 1, 2009 design is a reduction in the capacity of the site to 250MW with 
one plant.  There are multiple constraints that exist with this design.  These include:  mountains and rapidly 
increasing slopes to the east and south; two existing transmission lines to the west; California Highway 395 
traversing the northern boundary of the site along a southeast-northwest direction; Brown Road bisecting 
the site diagonally in an east-west direction; and a large wash.  The constraints of this property required a 
‘split’ solar field on either side of Brown Road, which required careful design of the HTF system to ensure 
plant balance and efficiency.  This option was able to be engineered and designed to fit within the 
boundaries and surrounding constraints. 

An additional alternative that was considered and rejected was eliminating the southern solar field 
completely and exclusively placing the project North of Brown Road.  This option was eliminated as there 
was insufficient space to accommodate collectors necessary for economic viability, and constraints of: 
Highway 395, rising slopes to the west and east, and proximity to residences.  The solar field for such a 
project would need to cover the entire ROW area we applied for, including the entire area of El Paso Wash.  
Upon examining the construction costs and environmental impacts of completely filling the entire wash with 
cuts from the southern portions of the site, and rerouting the entire wash to the west and east of the solar 
field, this option was abandoned. 

Solar Millennium briefly considered a split solar field, north and south of Highway 395, but found major HTF 
pipe crossings of 395 to be impractical.  Solar Millennium concluded that a large solar field exclusively north 
of Brown Road and south of 395 was not at all practical from an economic or environmental perspective. 

The current reconfigured design submitted January 2010 has similar constraints as the September 1, 2009 
design with a few additional.  The reconfigured design submitted January 2010, shifted the collectors 
entirely out of the El Paso Wash for environmental preservation and at the request of multiple agencies.  
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This design ensures habitat viability and connectivity for biological and plant species in the local area.  The 
additional constraints with this design include rebalancing of the solar field to ensure efficiency, a small 
increase in total acreage and disturbance area, and increased length and width of transmission line 
relocation. 

 

DR-ALT-51 

Information Required: 

In order to determine the feasibility of a natural gas pipeline as an alternative to the propane 
delivery and storage option, please discuss whether the two pipelines could be co-located. 

Response: 

The proposed 30-foot wide construction easement along Brown Road and China Lake Blvd. would provide 
adequate space to install up to a 16-inch diameter water line and a 4-inch natural gas pipeline in a common 
corridor.  The two pipelines could potentially be installed in the same trench, provided adequate separation 
for maintenance is made, and minimum natural gas pipelines code requirements are met. 

The water line route leaves China Lake Blvd. to terminate at the IWVWD facility.  A tie-in point for the gas 
pipeline would require an additional 2.6 miles of gas pipeline continuing north on China Lake Blvd., 
terminating near the intersection with East Bowman Road.  The gas pipeline was determined infeasible due 
to environmental impacts and economic cost of the length of the pipeline.  

 

DR-ALT-52 

Information Required: 

Please indicate the relative costs of the natural gas pipeline alternative and the propane alternative 
over the life of the project. 

Response: 

Ridgecrest Solar I, LLC obtained a conceptual cost estimate from Pacific Gas and Electric to provide natural 
gas service to the site, including pipeline and metering costs.  The natural gas option was compared to 
trucking and storing propane to the site.  The relative cost of the two options is indicated below. 

1.  Natural Gas Option:  total capital cost - $5.01 M (including pipeline), annual fuel cost - $421k. 

2. Trucking and Storing Option:  Propane alternative total capital cost - $2.97 M (infrastructure), 
annual fuel costs - $458k. 
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Figure DR-ALT-38-1
Alabama Hills Alternative 
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Figure DR-ALT-38-2
Boron Alternative 
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Figure DR-ALT-38-3
California City Alternative 
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Figure DR-ALT-40-1
CNDDB Records with 5 miles 

of Boron Alternative
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Figure DR-ALT-40-2
CNDDB Records with 5 miles 

of Garlock Rd Alternative
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Figure DR-ALT-43
Garlock Road Alternative

Transmission Line Interconnection
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Source: ESRI; USFWS; BLM; AECOM
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Figure DR-ALT-46-1
Jurisdictional Waters of the State

and Rerouted Drainages
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Source: ESRI; USFWS; BLM; AECOM

Ridgecrest Solar Power Project
Responses to 12/22/09

Data Request

Figure DR-ALT-46-1
Jurisdictional Waters of the State

and Rerouted Drainages
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Source: ESRI; USFWS; BLM; AECOM

Ridgecrest Solar Power Project
Responses to 12/22/09
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Figure DR-ALT-46-1
Jurisdictional Waters of the State

and Rerouted Drainages
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Source: ESRI; USFWS; BLM; AECOM

Ridgecrest Solar Power Project
Responses to 12/22/09
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Figure DR-ALT-46-1
Jurisdictional Waters of the State
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Source: ESRI; USFWS; BLM; AECOM

Ridgecrest Solar Power Project
Responses to 12/22/09
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Figure DR-ALT-46-1
Jurisdictional Waters of the State
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Source: NAIP 2005; AECOM 2009; EDAW 2009

Ridgecrest Solar Power Project
Responses to 12/22/09

Data Request

Figure DR-ALT-46-2
Burrowing Owl Observations
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Source: NAIP 2005; AECOM 2009

Ridgecrest Solar Power Project
Responses to 12/22/09

Data Request

Figure DR-ALT-46-3
Desert Tortoise Observations
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Source: NAIP 2005; AECOM 2009

Ridgecrest Solar Power Project
Responses to 12/22/09

Data Request

Figure DR-ALT-46-4
Other Resident Special Status 
Wildlife Species Observations
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Source: NAIP 2005; AECOM 2009; EDAW 2009

Ridgecrest Solar Power Project
Responses to 12/22/09

Data Request

Figure DR-ALT-46-5
Habitat Quality

Mohave Ground Squirrel
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Ridgecrest Solar Power Project
DR-ALT-48-1

Transmission Interconnection 
to SCE 230 kv and 150 kv 

Lines
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Ridgecrest Solar Power Project
DR-ALT-48-2

Transmission Line Interconnection
to Inyokern Substation
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	RSPP DR-Alternatives Final 1-25-10 --- rev.pdf
	DR-ALT-34
	Information Required:
	In order to facilitate preparation of the PSA/DEIS document and allow further analysis of the project site with alternative sites, please provide the exact locations of the three alternative sites (Township/Range/Section and/or parcel numbers). 
	Response:
	The alternative sites are located in the following sections.  Township and range are abbreviated as T and R respectively.  North, South, East and West are abbreviated N, S, E and W respectively.  The California City and Boron alternative site descriptions are relative to the San Bernardino Baseline and Meridian.  The Alabama Hills alternative site description is relative to the Mt. Diablo Baseline and Meridian. 
	California City:  T 11 N, R 9 W, Sections 29, 30
	Alabama Hills:  T 16 S, R 36 E, Sections 20, 21, 28, 29
	Boron:   T 1 N, R 9 W, Sections 13, 24
	T 1 N, R 8 W, Section 19 
	DR-ALT-35
	19BDR-ALT-35
	Information Required:
	Please identify the size (total acreage) and dimensions of each alternative site. 
	Response:
	All three of the alternative sites are irregularly shaped.  Approximate total acreages of the sites (rounded to the nearest hundred acres) are as follows:
	 Alabama Hills    2,600 acres
	 Boron     1,900 acres 
	 South of California City    1,300 acres
	 These sites were determined to not provide sufficient acreage for economically viable development for a 250MW site.  
	DR-ALT-36
	Information Required:
	For the Bureau of Land Management (BLM) land alternative (Alabama Hills), please indicate if the BLM has received a right-of-way application from a developer for any portion of the alternative site.
	Response:
	According to the BLM, they have not received a ROW application for any portion of the Alabama Hills site.  
	DR-ALT-37
	Information Required:
	30BInformation Required:
	For the private land alternatives (Boron, South of California City), please indicate the number of individual landowners comprising ownership of the alternative site, and the acreage of each separate parcel and landowner.
	Response:
	The California City alternative site is situated on three separate parcels owned by three landowners.  The following table (Table DR-ALT-37-1) identifies the assessor’s parcel number, acreage, and landowner name and address of each separate parcel, as provided by the Kern County Assessor. 
	Table DR-ALT-37-1 Parcel Information California City Alternative Site
	34BTable DR-ALT-37-1 Parcel Information California City Alternative Site
	Landowner Address
	Landowner Name
	Acres
	APN
	230 South Temple, Salt Lake City UT 84111
	Noble I Edwards LLC
	315.25
	233340017
	509 Andover Dr, Burbank CA 91504
	Archer Georgine J TR
	311.5
	233340025
	4700 Daybreak Parkway South Jordan UT 84095-5120
	US Borax Inc
	634.5
	233340033
	The Boron alternative site is situated on eight separate parcels owned by three landowners.  The following table (Table DR-ALT-37-2) identifies the assessor’s parcel number, acreage, and landowner name and address of each separate parcel, as provided by the Kern County Assessor.  
	39BTable DR-ALT-37-2 Parcel Information Boron Alternative Site
	Table DR-ALT-37-2 Parcel Information Boron Alternative Site
	Landowner Address
	Landowner Name
	Acres
	APN
	4700 Daybreak Parkway South Jordan UT 84095-5120
	US Borax Inc
	629.8
	232051284
	4700 Daybreak Parkway South Jordan UT 84095-5120
	US Borax Inc
	280
	233101013
	4700 Daybreak Parkway South Jordan UT 84095-5120
	US Borax Inc
	280
	233101039
	2170 St Francis Dr, Palo Alto CA 94303
	Lau Trust
	40
	233101054
	21810 Strathern St, Canoga Park CA 91304
	Palomares Sophia C TR
	10
	233101062
	4700 Daybreak Parkway South Jordan UT 84095-5120
	US Borax Inc
	151
	233101070
	4700 Daybreak Parkway South Jordan UT 84095-5120
	US Borax Inc
	160
	233101096
	4700 Daybreak Parkway South Jordan UT 84095-5120
	US Borax Inc
	320
	233101138
	The Alabama Hills alternative site is entirely on public lands administered by the BLM. 
	DR-ALT-38
	Information Required:
	For each alternative site, please provide an aerial or topographic map identifying the site boundary, township ranges, property parcels, roads, transmission line to which the site could interconnect, and any other pertinent features.
	Response:
	53BAerial maps of the alternative sites are provided as Figures DR-ALT-38-1 (Alabama Hills), DR-ALT-38-2 (Boron), and DR-ALT-38-3 (California City).
	Aerial maps of the alternative sites are provided as Figures DR-ALT-38-1 (Alabama Hills), DR-ALT-38-2 (Boron), and DR-ALT-38-3 (California City).
	DR-ALT-39
	Information Required:
	Please fill in Table 1 on the last page of this Data Request, using available data, to compare the alternative sites with the proposed project using the criteria developed by the environmental community.
	Response:
	Table DR-ALT-39-1 provides the requested comparison of alternative sites.
	58BTable DR-ALT-39-1 provides the requested comparison of alternative sites.
	Table DR-ALT-39-1
	Unpaved roads.  Disturbed area in northwest corner of the site.  
	Paved roads, unpaved roads.  Borax Mine.  Mojave Cogeneration Co. listed as electric services/steam and air-conditioning supply.  US Borax Inc listed on environmental databases including Corrective Action Site) and listed as pesticide producer.  Formerly Used Military Sites - Pac Coast Borax Plant and Landing Field Boron.  
	Unpaved roadways.  Stream traverses the southwest corner of the site.
	A paved road (Brown Road) runs through the site and several unpaved roads traverse the site.  Overhead transmission lines are located on the western portion of the site.  Site is commonly used by Off Highway Vehicles (OHVs).    
	Is site mechanically disturbed?
	Residences are located to the east of the southeast quadrant of the site.  
	Residences are located to the south of the site.  
	None found. 
	Disturbed areas are shown adjacent to the northwestern portion of the site
	Is site located adjacent to degraded and impacted private lands?
	No
	No
	No
	No
	Is site a Brownfield?
	Adjacent to unincorporated North Edwards; ~8.5 miles southeast of center of California City; and ~10 miles west of Boron. 
	~ 1 mile north of Boron; ~ 0.5 miles east of North Edwards
	~ 5 miles south of Lone Pine 
	~ 4 miles southwest of center of Ridgecrest, ~3.5 miles south of China Lake Acres, and ~ 5 miles southeast of center of Inyokern
	Is site located adjacent to urbanized areas (indicate distance)?
	Yes. Site is surrounded by unpaved roads.  Highway 58 is located ~0.25 miles south of site. 
	No. Highway 58 runs through site. 
	Yes.  Highway 395 is ~0.7 miles east of site and Horseshoe Meadows Road is ~0.4 miles west of site.  
	No. Three Flags Highway (State Highway 395) and Brown Road traverse the site.  
	Does site require the building of new roads (indicate length)?
	No. Site would require construction of new transmission line(s) and designation of new transmission corridor(s), as it is  ~ 12.3 miles from a LA DWP 230kV transmission line; ~15.9 miles from a LA DPW 230kV transmission line; and  ~20.1 miles from a SCE 230kV transmission line 
	No. Site would require construction of new transmission line(s) and designation of new transmission corridor(s), as it is  and a ~16.2 miles from a SCE 230kV transmission line
	No. Site would require construction of new transmission line(s) and designation of new transmission corridor(s), as it is  ~5 miles from a 230kV transmission line
	Yes. The SCE Inyokern Substation is situated ~5 miles to the north of the site.  However, the Applicant proposes to construct a new substation/switchyard onsite, interconnecting through an existing SCE 115kv/230kV transmission line (Inyokern/Kramer Junction) which runs alongside the site to the west.
	Could site be served by existing substations (indicate name and distance)?
	~ 8 miles west of the Boron treatment ponds
	~ 3.2 miles north of the Boron treatment ponds
	~ 5 miles south of the Lone Pine treatment ponds 
	~6 miles west of the Ridgecrest Wastewater Treatment Plant
	Is site located proximate to sources of municipal wastewater (indicate name and distance)?  
	Los Angeles ~ 70 miles south-southwest of the site; Las Vegas ~ 160 miles northwest of site.
	Los Angeles ~ 70 miles south-southwest of the site; Las Vegas ~ 155 miles northwest of site.
	Los Angeles ~ 160 miles south of site; Las Vegas ~ 160 miles west-southwest of site. 
	Los Angeles ~100 miles south-southwest of site; Las Vegas ~140 miles west-northwest of site. 
	Is site located proximate to load centers (indicate name and distance?)
	None identified
	None identified
	Yes
	Yes
	Is site located adjacent to federally designated corridors with existing transmission lines?
	The site is located within designated Desert Tortoise critical habitat.  Mohave ground squirrel and several sensitive plant species have also been identified in the vicinity of the site by CNDDB. 
	The site is located within designated Desert Tortoise critical habitat.  Mohave ground squirrel and several sensitive plant species have also been identified in the vicinity of the site by CNDDB. 
	While there are no records of sensitive species occurring on the site as identified by the CNDDB, several special-status species have been documented within 5 miles of the site.  
	The southern portion of the site is located in a Mohave ground squirrel conservation area. Desert tortoises have been observed on the site, but the site is not located within designated Desert Tortoise critical habitat.
	Does site support sensitive biological resources, including federally designated and proposed critical habitat; significant populations of federal or state threatened and endangered species, significant populations of sensitive, rare and special status species and rare or unique plant communities?
	None identified
	None identified
	None identified
	None identified
	Is site within an Area of Critical Environmental Concern, Wildlife Habitat Management Area, proposed HCP and NCCP Conservation Reserves?
	None identified
	None identified
	None identified
	None identified
	Does site contain land purchased for conservation including those conveyed to BLM?
	None identified
	Site contains desert washes that facilitate animal movement in the desert.  Project has potential to impact such wildlife movement corridors, but these would not be considered by themselves as required for the continued functioning of biological and ecological processes in the immediate area.
	Site contains channels descending from foothills of the Eastern Sierras towards Owens Lake. These ephemeral washes may facilitate animal movement in this area, though there is little to no change in vegetation type or density from the surrounding upland areas.  Project has potential to impact these washes; however, they would not be considered by themselves as required for the continued functioning of biological and ecological processes in the immediate area.
	Site contains desert washes that facilitate animal movement in the desert.  Project has potential to impact such wildlife movement corridors, but these would not be considered by themselves as required for the continued functioning of biological and ecological processes in the immediate area.
	Does site contain landscape-level biological linkage areas required for the continued functioning of biological and ecological processes?
	South of California City
	Boron
	Alabama Hills
	Proposed Project Site
	Environmental Criteria
	None identified
	None identified
	None identified
	None identified
	Is the site within Proposed Wilderness Area, proposed National Monuments, and Citizens’ Wilderness Inventory Areas
	Site contains no wetlands or riparian areas and few, if any ephemeral desert washes. If present, such washes would likely qualify as jurisdictional waters of the state.
	Site contains no wetlands or riparian areas but ephemeral washes on site likely qualify as jurisdictional waters of the state.
	Site contains no wetlands or riparian areas but ephemeral washes on site likely qualify as jurisdictional waters of the state.
	Site contains no wetlands or riparian areas but ephemeral washes on site likely qualify as jurisdictional waters of the state.
	Does the site contain wetlands and riparian areas, including the upland habitat and groundwater resources required to protect the integrity of seeps, springs, streams or wetlands?
	Records search in progress; results will be provided to the CEC by February 12, 2010.
	Class I archival survey in progress; results will be available by February 12, 2010.
	Records search in progress; results will be provided to the CEC by February 12, 2010.
	Site contains a number of sites requiring evaluation (NHPA Sec 106) for potential eligibility for National Register.
	Is the site a National Historic Register eligible site and does it contain other known cultural resources? 
	None identified
	None identified
	None identified
	None identified
	Is the site located directly adjacent to National or State Park units?
	DR-ALT-40
	Information Required:
	Please provide the results of a CNDDB search for the Boron Alternative site and the Garlock Road alternative.
	Response:
	Figure DR-ALT-40-1 shows the results of the CNDDB search for the Boron alternative site.  The data provided below are for the site  plus a five-mile radius.  Special-status species identified include the following:
	Species Status
	desert cymopterus BLM sensitive; CNPS List 1B
	recurved larkspur BLM sensitive; CNPS List 1B
	desert tortoise Fed – Threatened; State – Threatened
	Mohave ground squirrel State – Threatened
	Figure DR-ALT-40-2 shows the results of the CNDDB search for the Garlock alternative site.  The data provided below are for the site itself plus a five-mile radius.  Special-status species identified include the following:
	Species Status
	Charlotte’s phacelia BLM sensitive; CNPS List 1B
	Red Rock poppy BLM sensitive; CNPS List 1B
	desert tortoise Fed – Threatened; State – Threatened
	Le Conte’s thrasher State – Species of Special Concern;
	BLM – Sensitive
	Mohave ground squirrel State - Threatened
	San Joaquin kit fox Fed – Endangered; State - Threatened
	western burrowing owl State – Species of Special Concern;
	BLM - Sensitive
	western snowy plover Fed – Threatened; State – Species of Special Concern
	DR-ALT-41
	Information Required:
	Please provide an Information Center search (Class I) for recorded sites identified within the Boron Alternative and the Garlock Road alternative.
	Response:
	An Information Center search (Class I) for recorded sites identified within the Boron and Garlock Road alternative will be provided to the CEC on February 12, 2010.
	86BAn Information Center search (Class I) for recorded sites identified within the Boron and Garlock Road alternative will be provided to the CEC on February 12, 2010.
	DR-ALT-42
	Information Required:
	Please indicate the number of individual landowners comprising ownership of the Garlock Road alternative site, the acreage of each separate parcel and landowner, and a parcel map of the alternative.
	Response:
	The Garlock Road alternative site is situated on seven separate parcels owned by two landowners.  Table DR-ALT-42-1 identifies the assessor’s parcel numbers, acreage, and landowner and address of each separate parcel, as provided by the Kern County Assessor’s office. 
	92BTable DR-ALT-42-1  Garlock Road Alternative Site
	Table DR-ALT-42-1  Garlock Road Alternative Site
	Landowner Address
	Landowner
	Acreage
	APN 
	27231 Burbank, Foothill Rch, CA 92610-2500
	Arciero Ranches
	480
	154131080
	27231 Burbank, Foothill Rch, CA 92610-2500
	Arciero Ranches
	160
	154131098
	27231 Burbank, Foothill Rch, CA 92610-2500
	Arciero Ranches
	160
	154150064
	27231 Burbank, Foothill Rch CA 92610-2500
	Saltdale Farms Inc
	143.3
	154150213
	27231 Burbank, Foothill Rch, CA 92610-2500
	Arciero Ranches
	323
	182020057
	27231 Burbank, Foothill Rch, CA 92610-2500
	Arciero Ranches
	160
	154131064
	27231 Burbank, Foothill Rch, CA 92610-2500
	Arciero Ranches
	320
	154131049
	DR-ALT-43
	Information Required:
	Please identify where a transmission interconnection would occur for the Garlock Road alternative site; note – the Garlock Road alternative is within 10 miles of the transmission line considered for the proposed site. Provide CNDBB data for the potential interconnection route.
	Response:
	Figure DR-ALT-43 depicts where a transmission interconnection would occur for the Garlock Road alternative site. The transmission interconnection route shown in the figure represents the shortest path from the Garlock Road alternative site to the existing SCE 230-kV transmission line. The depicted route is approximately 6 miles long and occurs entirely within BLM administered land.
	Figure DR-ALT-40-2 shows the results of a CNDDB search for the transmission interconnect route for the Garlock alternative site.  Special-status species identified in the vicinity of the transmission route include the following:
	Species Status
	desert tortoise Fed – Threatened; State – Threatened
	San Joaquin kit fox Fed – Endangered; State – Threatened
	DR-ALT-44
	Information Required:
	To determine the feasibility of obtaining site control, reference the number of different property owners (per Data Request 4) and, if less than 20 landowners, please indicate why multiple parcels of private land would result in poor probability of obtaining site control, given the Renewable Energy Transmission Initiative (RETI) Phase 2A Report statement that: “At the recommendation of solar generators and other stakeholders, proxy solar projects in areas having more than 20 different owners per two-square mile area were deemed unlikely to be developed.”
	Response:
	The California City alternative site is comprised of 3 separate parcels owned by 3 individual landowners.  The Boron alternative site is comprised of 8 separate parcels owned by 3 individual landowners.  
	As stated in Section 4.2.2, Alternative Site Selection Criteria of the AFC, “site control” is one of the criteria used by the Applicant (Ridgecrest Solar I, LLC) during the site selection process.  In the AFC description of the site control criterion, it notes “If private land, the site should not be subdivided between more than three landowners to avoid lengthy or unsuccessful negotiations.”  
	Solar thermal projects of the size of the proposed RSPP represent enormous investments, whoever the proponent(s) might be.  The ease and certainty of establishing site control is a critical component of determining whether to proceed with a large-scale solar thermal project.  Although different applicants may have different views regarding how many landowners is “too many” for site control purposes, the Applicant determined, based on CEC guidance, that the appropriate maximum number of landowners is three.
	DR-ALT-45
	Information Required:
	To determine the significance of the project’s use of MGS Conservation Area land, please provide a list of other projects that fall within the MGS Conservation Area.
	Response:
	Based on preliminary information obtained from the BLM, one project, the California Light-Weight Pumice Mine expansion, encroaches on the MGS Conservation Area.  The pumice mine expansion encroaches on 59 acres of the MGS Conservation Area. 
	The total MGS Conservation Area is 1,726,712 acres, of which 1,280,106 acres are public land administered by the BLM.  Under BLM’s West Mojave Plan, BLM may authorize the development of up to one percent of the total public land in the Conservation Area, or 12,801 acres.  Accounting for the 59 acres taken up by the pumice mine expansion, 12,742 acres are still available before the development limit is reached. The revised Project site layout is expected to disturb 809 acres within the MGS Conservation Area, or approximately 6.03% of the total remaining acreage available for development.
	The BLM believes that there may be additional projects that fall within the MGS conservation area and is currently investigating this possibility.  BLM is expected to share the results of its investigation with the CEC.
	DR-ALT-46
	Information Required:
	Please provide cultural and biological impacts for the proposed northern portion of the project only. Provide this by giving us both a map illustrating distribution of resources on the land and also a tabular list of resources on the land. Please describe and map any other project changes that would occur with this alternative.
	Response:
	An alternative that would limit Project development to the northern solar field would have similar biological resource impacts as the proposed Project, at least within the area subject to development (impacts caused by the Project’s southern solar field obviously would not occur). Under the northern-only solar field alternative, although no new impacts would occur, the impacts in the developed area would be roughly the same as with the proposed Project (i.e., significant impacts to sensitive vegetation communities [e.g., Mojave Desert wash scrub], jurisdictional waters, desert tortoise, Mohave ground squirrel, and other sensitive biological resources). Impacts to Mohave ground squirrel could be reduced because no impacts would occur to the Mohave ground squirrel conservation area.  Figures depicting sensitive biological resources maps for the northern half of the site are included in Attachment DR-ALT-46. 
	127BAn alternative that would limit Project development to the northern solar field would have similar biological resource impacts as the proposed Project, at least within the area subject to development (impacts caused by the Project’s southern solar...
	Table DR-ALT-46-1 Vegetative Communities North of Brown Road (see Attachment DR-ALT-46-1 for corresponding map)
	128BTable DR-ALT-46-1 Vegetative Communities North of Brown Road  (see Attachment DR-ALT-46-1 for corresponding map)
	Acres
	Community Type
	9506
	Mojave Creosote Scrub
	11
	Disturbed Habitat
	150
	Developed
	73
	Mojave Desert Wash Scrub
	44
	Unvegetated Ephemeral Dry Wash
	Table DR-ALT-46-2 Western Burrowing Owl Observations North of Brown Road (see Attachment DR-ALT-46-2 for corresponding map)
	141BTable DR-ALT-46-2 Western Burrowing Owl Observations North of Brown Road  (see Attachment DR-ALT-46-2 for corresponding map)
	No. Owls Observed
	No. of Detections
	Western Burrowing Owl
	6
	3
	Active  Burrow (Main)
	0
	2
	Active Burrow (Satellite)
	0
	17
	Burrow with Sign
	0
	9
	Burrow with Abundant Sign
	157BTable DR-ALT-46-3 Desert Tortoise Observations North of Brown Road  (see Attachment DR-ALT-46-3 for corresponding map)
	Table DR-ALT-46-3 Desert Tortoise Observations North of Brown Road (see Attachment DR-ALT-46-3 for corresponding map)
	No. of Detections
	Desert Tortoise 
	17
	Adult Tortoise
	2
	Juvenile Tortoise
	3
	Tortoise (Unknown Age)
	6
	Tortoise Bone Fragments
	82
	Tortoise Burrow
	19
	Tortoise Burrow - Active
	12
	Tortoise Burrow - Occupied
	2
	Tortoise Carcass - Juvenile
	1
	Tortoise Carcass - Adult
	4
	Tortoise Pallet - Active
	11
	Tortoise Pallet
	69
	Tortoise Scat
	12
	Tortoise Scat - Fresh
	Table DR-ALT-46-4 Other Special Status Species Observations North of Brown Road (see Attachment DR-ALT-46-4 for corresponding map)
	186BTable DR-ALT-46-4 Other Special Status Species Observations North of Brown Road  (see Attachment DR-ALT-46-4 for corresponding map)
	No. of Signs
	No. Observed
	Other SS Species Sign
	0
	1
	Kit Fox Burrow
	0
	32
	Kit Fox Burrow Complex
	3 pups
	2
	Active Kit Fox Burrow Complex
	2
	2
	Loggerhead Shrike
	1
	1
	Le Conte's Thrasher
	Table DR-ALT-46-5 Archaeological Sites North of Brown Road (see Attachment DR-ALT-46-6 for corresponding map)
	205BTable DR-ALT-46-5 Archaeological Sites North of Brown Road  (see Attachment DR-ALT-46-6 for corresponding map)
	Type
	Age
	Site Number
	Old Highway 395 alignment and associated historic debris
	Historic
	CA-KER-6837H
	 
	Historic
	RC-H-1
	 
	Historic
	RC-H-2
	Tin can scatter
	Historic
	RS-1
	Tin can scatter
	Historic
	RS-1b
	Tin can scatter
	Historic
	RS-1c
	Claim post feature and tin can scatter
	Historic
	RS-2
	Tin can scatter
	Historic
	RS-3
	Tin can scatter
	Historic
	RS-5A
	Historic debris scatter (cans, car parts, milled wood)
	Historic
	RS-5B
	Rock-lined historic roadbed
	Historic
	RS-6
	Claim post and can scatter
	Historic
	RS-8
	Claim post/rock pile feature
	Historic
	RS-10
	Claim post/rock pile feature
	Historic
	RS-11
	Claim post/rock pile feature
	Historic
	RS-12
	Claim post/rock pile feature
	Historic
	RS-13
	Tin can scatter
	Historic
	RS-15
	Metate milling feature and CCS biface
	Prehistoric
	RS-19c
	Tin can scatter
	Historic
	RS-32
	Tin Can and glass scatter
	Historic
	RS-37
	Tin can scatter
	Historic
	RS-38
	Tin can scatter
	Historic
	RS-39
	Tin can scatter
	Historic
	RS-40
	Tin can scatter
	Historic
	R-S-42
	Tin can scatter
	Historic
	RS-158
	Tin can scatter
	Historic
	RS-781/865
	Tin can scatter
	Historic
	RS-856
	Tin can scatter
	Historic
	RS-866
	Historic road alignment
	Historic
	RS-869
	Upright pocket tobacco tin
	Historic
	I-1
	Unidagnostic tin can
	Historic
	I-2
	Rebar and possible claim post
	Historic
	I-3
	Clear glass bottle fragments
	Historic
	I-4
	2 church-key-opened cans
	Historic
	I-5
	Church-key-opened can
	Historic
	I-6
	crimped seam can
	Historic
	I-7b
	Cast iron post
	Historic
	I-9b
	Milled wood
	Historic
	I-10b
	Hole-in-top can
	Historic
	I-12
	crimped seam can
	Historic
	I-13
	2 undiagnostic tin cans
	Historic
	I-14
	2 church-key-opened cans
	Historic
	I-15b
	Undiagnostic tin can
	Historic
	I-26
	church-key-opened crimped seam can
	Historic
	I-28
	Hole-in-top can
	Historic
	I-29
	Knife cut crimped seam can
	Historic
	I-30
	Knife cut crimped seam can
	Historic
	I-31
	Fallen cast iron post
	Historic
	I-32
	church-key-opened can
	Historic
	I-33
	Hole-in-top can
	Historic
	I-34
	2 church-key-opened cans
	Historic
	I-36
	2 church-key-opened cans
	Historic
	I-37
	2 undiagnostic tin cans
	Historic
	I-38
	Undiagnostic tin can
	Historic
	I-39a
	Undiagnostic tin can
	Historic
	I-39b
	church-key-opened can
	Historic
	I-40
	church-key-opened can
	Historic
	I-41
	church-key-opened can
	Historic
	I-43a
	Hole-in-cap can, church-key-opened can
	Historic
	I-43b
	Undiagnostic tin can
	Historic
	I-44
	Cast iron post
	Historic
	I-46
	2 hole-in-top soldered bottom cans
	Historic
	I-47b
	Coffee can?
	Historic
	I-48a
	2 church-key-opened cans
	Historic
	I-48b
	Knife cut food can
	Historic
	I-49
	Historic Post
	Historic
	I-52
	Upright pocket tobacco Tin
	Historic
	I-53
	Stand Pipe
	Historic
	I-54
	undiagnostic food can
	Historic
	I-55
	undiagnostic food can
	Historic
	I-59
	Fence Post
	Historic
	I-60
	church-key-opened food can
	Historic
	I-61
	church-key-opened food can
	Historic
	I-73
	church-key-opened food can
	Historic
	I-74
	church-key-opened food can
	Historic
	I-75
	church-key-opened interlocking seam can
	Historic
	I-76
	church-key-opened interlocking seam can
	Historic
	I-77
	Crimped seam motor oil can, embossedd "SAE 30"
	Historic
	I-78
	Can opener opened tuna can and undiagnostic crushed can
	Historic
	I-79
	church-key-opened food can
	Historic
	I-80
	Upright pocket tobacco tin
	Historic
	I-81
	Stand Pipe
	Historic
	I-82
	Stand Pipe
	Historic
	I-84
	Milk can
	Historic
	I-85
	food can
	Historic
	I-86
	church-key-opened food can
	Historic
	I-88
	church-key-opened food can
	Historic
	I-90
	Downed fence post
	Historic
	I-91
	Soldered bottom can
	Historic
	I-93
	Auto exhaust system parts
	Historic
	I-94
	church-key-opened can
	Historic
	I-95
	Milk can
	Historic
	I-97
	Milk can
	Historic
	I-98
	Amethyst glass bottle
	Historic
	I-99
	Large rectangular (fuel?) can
	Historic
	I-101
	1 punch bottom food can, 1 undiagnostic food can
	Historic
	I-104
	Amethyst glass
	Historic
	I-105
	2 church-key-opened cans
	Historic
	I-106
	Box spring
	Historic
	I-107
	Motor oil can, embossed "SAE 20"
	Historic
	I-108
	church-key-opened large rectangular can
	Historic
	I-110
	Motor oil can
	Historic
	I-112
	church-key-opened food can
	Historic
	I-113
	Blasting powder can, embossed "BLASTING"
	Historic
	I-114
	Unidagnostic food can
	Historic
	I-115
	Motor oil can, embossed (unreadable)
	Historic
	I-119
	Undiagnosed food can
	Historic
	I-121
	Rock pile
	Historic
	I-122
	Upright pocket tobacco tin
	Historic
	I-150
	2 interlocking seam church-key-opened cans
	Historic
	I-151
	1 gallon size bayonet cut can
	Historic
	I-152
	Punch-opened can
	Historic
	I-153
	church-key-opened can
	Historic
	I-154
	church-key-opened can
	Historic
	I-155
	knife cut food can
	Historic
	I-157a
	Blasting powder can, embossed "DUPONT"
	Historic
	I-157b
	Punch-opened can
	Historic
	I-158
	church-key-opened can
	Historic
	I-159
	Hole-in-top can
	Historic
	I-160
	church-key-opened can
	Historic
	I-161
	Soldered bottom can
	Historic
	I-162
	church-key-opened can
	Historic
	I-163
	church-key-opened can
	Historic
	I-164
	Hole-in-top sanitary can
	Historic
	I-165
	Key wind can
	Historic
	I-168
	Punched can
	Historic
	I-169
	church-key-opened can
	Historic
	I-177
	church-key-opened can
	Historic
	I-178
	Undiagnostic tin can
	Historic
	I-304
	Whiskey bottle with seam
	Historic
	I-305
	church-key-opened can
	Historic
	I-306
	church-key-opened can
	Historic
	I-307
	Crimped, church-key-opened Motor oil can
	Historic
	I-308
	Solder top crimped seam can
	Historic
	I-309
	Knife cut oil can
	Historic
	I-311
	Undiagnostic tin can
	Historic
	I-312
	church-key-opened crimped seam can
	Historic
	I-679
	Star cut crimped seam can
	Historic
	I-778
	Crimped seam church-key-opened can
	Historic
	I-779
	10" square crimped seam can with circular opening, fuel?
	Historic
	I-780
	church-key-opened can
	Historic
	I-782
	Crimped seam can
	Historic
	I-854
	church-key-opened can
	Historic
	I-861b
	Hole-in-cap gallon can
	Historic
	I-862
	2 church-key-opened cans
	Historic
	I-863
	church-key-opened can and large square can
	Historic
	I-867
	church-key-opened opened motor oil can
	Historic
	I-868
	CCS flake
	Prehistoric
	I-7a
	CCS flake and core
	Prehistoric
	I-9a
	Patinated obsidian flake
	Prehistoric
	I-10a
	Patinated obsidian flake
	Prehistoric
	I-11
	flaked cobble/tested core
	Prehistoric
	I-27
	Possibly worked black aphanitic
	Prehistoric
	I-35
	Table DR-ALT-46-6 Isolates North of Brown Road (see Attachment DR-ALT-46-7 for corresponding map)
	Type
	Age
	Isolate Number
	Chert side scraper
	Prehistoric
	I-42
	Chert flake
	Prehistoric
	I-45
	CCS flake
	Prehistoric
	I-51
	Obsidian flake
	Prehistoric
	I-56
	CCS Core
	Prehistoric
	I-57
	Metavolcanic flake
	Prehistoric
	I-58
	Basalt metate
	Prehistoric
	I-102
	CCS flake
	Prehistoric
	I-103
	CCS Core
	Prehistoric
	I-109
	Chert flake
	Prehistoric
	I-120
	Brown CCS flake
	Prehistoric
	I-156
	Edge modified obsidian flake
	Prehistoric
	I-167
	Quartz core
	Prehistoric
	I-864
	Church-key-opened can
	Historic
	Iso-2
	Church-key-opened can
	Historic
	Iso-7
	Church-key-opened can
	Historic
	Iso-8
	Church-key-opened can
	Historic
	Iso-9
	Church-key-opened can
	Historic
	Iso-10
	5-gallon drum
	Historic
	Iso-11
	Can Church-key-opened can
	Historic
	Iso-12
	Church-key-opened can
	Historic
	Iso-14
	Church-key-opened can
	Historic
	Iso-15
	Church-key-opened can
	Historic
	Iso-16
	Church-key-opened can
	Historic
	Iso-17
	Church-key-opened can
	Historic
	Iso-18
	Church-key-opened can
	Historic
	Iso-19
	Church-key-opened can
	Historic
	Iso-20
	5-gallon drum
	Historic
	Iso-21
	Church-key-opened can
	Historic
	Iso-23
	759BPlease refer to the response to DR-ALT-48 for an evaluation of an alternative site located only north of Brown Road.
	Please refer to the response to DR-ALT-48 for an evaluation of an alternative site located only north of Brown Road.
	DR-ALT-47
	Information Required:
	Please describe in detail the engineering constraints, if any, to the development of revised configurations on the northern and southern portions of the site. A revised configuration may result in the rows of troughs not being as long and not configured in a solid rectangular area. As an example, it may be desirable to allow existing washes to pass through an undeveloped portion of the site.
	a. Please define whether there is a specific minimum or maximum length that each individual solar collector loop assembly must be, and if it is necessary that the solar collector loops be identical in length. Please define both engineering and economic constraints to having variable collector loop lengths.
	b. Please describe in detail whether there is flexibility in the lengths of the supply and return header piping or if these are specific to the solar collector assemblies, and if so, what is the flexibility.
	c. Please describe whether there is a distance between components of the solar field and the power block that would result in a loss of heat in the heat transfer fluid such that extending it would reduce the economic or engineering feasibility of the project. 
	d. Please describe if there is a minimum number of rows of solar collector loops that would make up a unit or if there is flexibility in the number of units that could be arranged to create a 500 MW power plant. 
	e. Please describe if it is possible to have multiple and smaller power blocks (e.g., 50 or 100 MW) and describe how this would increase the flexibility of the solar field arrangement. 
	f. Please explain the difference between the crossover pipe, HTF loops, and Heat Collection Elements. If a reconfigured solar array were developed, discuss whether these components would traverse undeveloped desert washes to reach the power block.
	Response:
	764BSolar Field Design Criteria
	Solar Field Design Criteria
	The basic building block of a parabolic trough solar field is the so-called “loop.”  Each loop is made up of 4 solar collector assemblies with a total aperture area of 5,025 square meters.  A loop is carefully engineered with the specified collector area and a range of flow rates to raise the temperature of the heat transfer fluid (HTF) circulating in the solar field from the “cold “ temperature that exists at the first preheater in the steam generation train to the maximum, design point temperature of the system.  In the case of the proposed Project (and all other solar trough plants that use Therminol® VP1 or equivalent synthetic oil as the HTF) the cold return HTF temperature is approximately 300 degrees Celsius (°C) and the hot design point temperature is approximately 400°C.  
	Each Heliotrough loop is made up of 4 collectors 191 meters in length with an aperture width of 6.77 meters.  To ensure optimal annual energy capture, it is critical that loops be oriented in a precise north-south alignment.  The “U” shaped loop illustrated below is optimal from a pressure drop standpoint.  This loop system allows the hot and cold headers to be routed in the same header pipe corridors, with the delivery and return points of the HTF at roughly the same location.  While it is possible to double each collector section back on itself, in a double-U layout, this results in large additional pressure drop and heat loss in each loop.  Furthermore, an optimal layout will have opposing loops on the north and south side of an east-west header.  An optimal solar field will therefore be laid out in 820 meter (approximately ½ mile) north south increments.
	Ideal HelioTrough Loop Geometry and Layout
	767BIdeal HelioTrough Loop Geometry and Layout
	Multiple studies in the history of solar trough technology development have shown that the north-south orientation is optimal.  Comparisons to an east-west orientation have shown extreme deviations between summer and winter performance due to the sun angles.  This east-west orientation would require that the solar field be much larger or overdesigned to reach the same annual energy as a north-south oriented field.  Setting the collectors to any angle deviating between perfect north-south reduces annual energy production and causes operational and control problems.  Difficulties will be encountered in controlling temperature due to complex shading of collectors during mornings and evenings specific to each day of the year (and also differing year to year).  This often can lead to an inefficient use of land and additional heat and pressure losses, since interconnecting piping will be lengthened to provide necessary clearance for maintenance and movement of the collectors themselves.
	While it is possible to mix and match loops of different sizes, a large solar field for utility scale electric generating facility is best designed with loops of identical size.  The solar radiation incident on each loop varies between approximately 300 watts/meter2 to over 1000 watt/meter2 during plant operations.  To maintain a constant temperature increase across each loop of 100°C (300°C up to 400°C), the flow rate is varied up or down to accommodate the precise level of solar power incident on the loop. For this reason it is critical that the fluid flow in each loop throughout the entire solar field be identical.
	Loops of shorter or longer length are possible, but would require a unique HTF flow to achieve the design-point temperature rise.  Each loop would then have limited maximum and minimum power performance with respect to one another and also a unique pressure drop.  This would reduce overall performance and lead to extreme flow control difficulties.
	In order to achieve identical flow in every one of the approximately 290 loops in a 250-megawatt (MW) solar plant, it is critical that the solar field is “balanced”.  Adjusting flow at the entrance of each loop with automated flow control valves is not practical.  A balanced solar field requires that the pressure drop from the central pumping station to each subfield be the same.  A key criteria to achieve such balance is that that the main headers that carry HTF to and from the central pumping station to the outer reaches of the solar field be identical (or close to it) in length and include equal number of loops.
	The length of the header pipes and the number of loops determine the volume of HTF necessary for the operation of the solar plant.  Any additional length of large header piping needed to accommodate suboptimal field layouts, unbalanced solar fields, or odd loop configurations creates a “dead volume” of HTF.  This extra mass of HTF needs to be heated up each morning, expands the size of the overflow and ullage system, burdens the freeze protection system, and creates additional capacity requirements in the pumping system.  Additionally, when loops are set opposing one another, a single cold or hot header can be shared between a north and south field reducing the need for additional pipe, as well as for additional pipe supports, insulation, foundations and all the labor involved in welding and constructing the headers.  Thus, each deviation from the optimal configuration can have compounding negative effects of increasing capital cost and decreasing plant performance.  
	There is a hierarchy of design features for a solar field ranging from “desirable” features to those that are considered “critical”:
	774BDesirable Solar Field Design Features
	Desirable Solar Field Design Features
	 Loops assembled in “opposing pairs” along east-west headers
	 Solar Field is a perfect rectangle, preferably close to square
	 Power Block is located in the center of the solar field
	778BImportant Solar Field Design Features
	Important Solar Field Design Features
	 Pumping station is at the hydraulic center of peripheral loops
	 Loops are laid out in a “U” configuration
	781BCritical Solar Field Design Features
	Critical Solar Field Design Features
	 Perfect north-south alignment of collector rows
	 All loops are the same size
	784BDesign and Capital Cost Impacts
	Design and Capital Cost Impacts
	In summary, deviations from optimal collector configurations and solar field layouts cause the following negative impacts on cost and performance:
	786BAdditional Capital Cost
	Additional Capital Cost
	 Longer main headers, with expansion loops, insulation and foundations
	 Additional HTF volume
	 Additional expansion vessel capacity
	 Additional pumps – split pumping station with loss of system redundancy
	 Additional instrumentation and controls
	 Additional grading and storm water management costs
	793BPerformance Impacts
	Performance Impacts
	 Decrease in annual energy capture
	 Pressure loss in additional piping
	 Heat loss in additional piping
	 Delayed Startup each day – while additional HTF volume is brought to operating temperature
	798BOverall Impacts:
	Overall Impacts:
	Depending on the specific deviation from optimal designs, capital costs can rise by approximately 3 to 5 percent.  Plant output will decrease by an additional 2 to 6 percent.  The overall impact is an increase in electricity cost of approximately 5 to 10 percent.
	a: Collector Loop Length
	Solar collector loops have been carefully designed to maintain the optimal heat transfer flow ranges that can heat the transfer fluid by approximately 100°C for the typical range of solar radiation that occurs throughout the day.  The loop unit is made up of four collector assemblies.  It is possible to decrease the number of solar collector elements within loop assemblies to create loops of slightly different total length.  However, this will require a different design HTF flow rate to achieve the design point temperature rise.  For this reason, it is critical that all subfields be designed with loops of equal length.
	In plants where each subfield is made up of loops of different lengths, separate pumping stations are required to serve each subfield.  While this is physically possible, it creates the following problems:
	 Since the entire solar field is no longer a single, pressurized system, the individual subfields have to be operated independently and in parallel from a hydraulic perspective.  
	 In order to use a common steam generation system, the hot HTF return pressure has to be identical for all subfields.  This would likely require use of additional automated throttle/control valves.
	 Alternatively, parallel, independent steam generation trains would be required, increasing cost and complexity.
	In summary, subfields made up of distinct loop geometries are technically feasible.  However, such a design increases capital cost and decreases operational flexibility.
	An additional flexibility that exists within the Applicant-proposed standard collector loop design is the ability to set the loop in a double-U layout, whereby four single collectors are set side-by-side instead of two series sets of collectors in a single-U design.  This would result in additional pressure loss and heat loss in the loop as well as twice the amount of installed header piping per loop (see header impacts discussion in item “b” below).
	b:  Header Piping Flexibility
	The length of supply and return (cold and hot) headers is dictated by the number of loops in the plant.  It is very desirable to maintain equal header length from the power block to the farthest most loop.  When a single header is increased or decreased in length, with a corresponding change in the number of connected loops, the hydraulic system becomes imbalanced.  This requires additional pumping power to overcome the additional pressure loss in the longest header.  This comes in conjunction with an increase in total HTF volume and associated heat loss.  Auxiliary power consumption increases dramatically as header length increases, which can quickly lead to an infeasible performance-to-investment ratio.  Very small changes in the header length will have significant impact on project economics. 
	c:  Potential for impact on Project feasibility of distance between Project components
	As described in the introduction and in the response to item “b” above, increasing the length of the header between components, the loops or solar field, and the power block as systems will lead to a compounded negative effect of additional heat loss, auxiliary pumping power and increased investment.  While it is possible to design engineering solutions for this, the increased cost in custom engineering of a unique and non-optimal solar field design will increase project cost.  The critical point at which such changes may render a project infeasible depends on the specifics of the header layout.  
	d:  Possibility of multiple, smaller power blocks and effects on solar field flexibility 
	Multiple power blocks for a large solar field can provide operational benefits (which depend on how the individual blocks are positioned with the field), but inevitably increase overall project costs.  If individual small power blocks are positioned at or near the center of the sub-solar field that is providing the necessary solar power, HTF header piping, HTF volume, and HTF pumping requirement can be reduced somewhat.  These factors will reduce capital cost, reduce daily startup times, and increase annual energy production.  However, if all of the power blocks are located together in a central location, these benefits are largely eliminated.
	Steam turbine generators have well known and significant economies of scale, meaning that the unit installed cost of small systems are significantly higher than large systems.  This is clearly illustrated in today’s power markets.  Combined cycle plants are typically “2 on 1”, meaning that although there are often two gas turbines, they are matched up to only one steam turbine.  The power plants at Diablo Canyon and San Onofre have single 1,100-MW steam turbine-generators matched up with each nuclear steam supply system.   
	Three steam turbines vs. one large turbine requires three sets of feedwater heaters, three sets of boiler feed pumps, three turbine pedestals, and three step-up transformers.  If the small turbines are distributed throughout the solar field, there is also a need for three individual air-cooled condensers, three water treatment systems, three HTF pumping stations, three HTF expansion systems and three ullage systems.  In short, when the installed cost of all of this additional equipment is considered, the cost increase in the power island dwarfs the cost savings in the HTF header system. 
	Typically, large steam turbines also have cycle efficiencies that are superior to small ones (this also is a key driver in steam turbine size selection with combined cycle, coal and nuclear plants).  The steam cycle efficiency is leveraged against the entire solar field.  A decrease in cycle efficiency by one percentage point (typical of the difference between a 100-MW and 270-MW turbine), requires that the solar field be 35,000 square meters (aperture area) larger to produce the same annual energy.
	There are alleged operational benefits with multiple small turbines.  We believe that these benefits are small, and potentially negative.  Even on winter days, solar field power ramps up quickly such that all three turbines in a three- turbine plant would need to start up in rapid succession.  On summer mornings, the turbines would need to be brought up simultaneously.  While a large turbine has a longer startup time than a small turbine, the complexities of starting up three small turbines simultaneously are significant.  This is illustrated with new combined cycle plants that are designed for daily startup – they employ one large turbine, not two.
	In summary, multiple small turbines vs. one large turbine can have small cost and operational benefits for the HTF system, but they also have cost and performance penalties for the power island that are much more significant than the benefits.
	While Solar Millennium has experience with the Andasol plants which are lower capacity solar plants than RSPP, there are many differences to be noted. The Spanish law limits the maximum solar power plant size to 50MW to which Andasol units 1 through 3 were designed. Furthermore, the Spanish government subsidizes the solar power production through a feed-in tariff, making solar power production in general much more viable. The Andasol projects 1 through 3 also have the ability to store up to half the peak energy produce during the day allowing it to run late into the night.  That is, the solar field is twice as large as is needed to supply the 50MW in solar only mode. This makes economics with respect to scale of the plant much different, i.e. making smaller scale plants economically feasible.
	e:  Difference between the crossover pipe, HTF loops, and Heat Collection Elements? and could these components traverse desert washes
	The crossover pipe is simply the pipe that flows partially heated heat transfer fluid from the first leg of the collector loop to the second leg (the bottom of the “U” shape).  The Collector Loop is described in detail in the introduction.  The Heat Collecting Elements (HCE) are part of the solar collector assemblies.  They are mounted in front of the mirrors at the focal line of the parabola.  HCEs are the same length as the collector itself.  
	A loop that contains both the HCE and is linked together by the crossover pipe is the precisely laid out building block of the overall solar collection system.  The precision required for the loop layout and construction requires that it be sited on a flat, compacted plain of earth surface.  As such, loops cannot be constructed with washes flowing through them.
	It is, however, possible to lay out groupings of loops (subfields) on opposite sides of washes and to connect subfields together and back to the central pumping station with header pipes that traverse washes.  However, there are losses associated with such a configuration.
	DR-ALT-48
	Information Required:
	Please identify where a transmission interconnection would occur if only the northern portion of the site was developed, including an Inyokern substation interconnection. Provide California National Diversity Data Base (CNDDB) data and an Information Center search (Class I) for recorded sites for the potential interconnection routes.
	Response:
	A north-of-Brown-Road-only alternative would require relocation of the interconnection switchyard at a location abutting and to the east of the SCE ROW immediately north of Brown Road (Figure DR-ALT-48-1).  The interconnection with the existing 230 kV/115kV SCE transmission lines would be made at this location.  A variation on this design would be to make the interconnection with SCE at their Inyokern Substation, eliminating the need for a separate interconnection switchyard in the Project ROW (Figure DR-ALT-48-2).  This route, which was identified in the CAISO Phase I Study as the only “competitive” alternative, was rejected because it would require the construction of five additional miles of new transmission line. Such a new line would have to be constructed either in the existing ROW for the SCE 230 kV line or a new ROW would have to be obtained. The existing ROW is occupied by a 115 kV transmission line in addition to the SCE 230 kV line. It is uncertain if this ROW could support a new 230 kV transmission line.  Constructing a new 230 kV transmission outside of the existing ROW would be extraordinarily difficult if not infeasible since it likely would require obtaining the permission of dozens of private landowners.  The route would be much longer than the alternative that would directly connect to the existing 230kV/115kV SCCE transmission line, which would be selected because it was the shortest route and most suitable location to interconnect to the SCE 230 kV line while minimizing environmental impacts and costs.
	829BThere are no CNDDB species located within the potential interconnection route to the existing 230kV/115 kV lines.  CNDDB species located within the potential interconnection route to the Inyokern Substation are the Mohave ground squirrel and San J...
	There are no CNDDB species located within the potential interconnection route to the existing 230kV/115 kV lines.  CNDDB species located within the potential interconnection route to the Inyokern Substation are the Mohave ground squirrel and San Joaquin kit fox.
	An information center search (Class I) for the potential interconnection routes will be provided to the CEC on February 5, 2010. 
	DR-ALT-49
	Information Required:
	Staff has identified a potential alternative that avoids the El Paso Wash in both the northern and southern fields, and adds additional arrays to offset the eliminated portions of the fields. Staff will provide separately a map for consideration. Please provide a detailed description and figure showing the layout of such an alternative, including the solar field, power block, main office building and parking lot, main warehouse and laydown area, onsite access roads, tie-in switchyard and land treatment unit for bioremediation or land farming of HTF-contaminated soils. Please quantify any losses in efficiency or economics. In order for the Energy Commission and BLM to evaluate this potential alternative that avoids effects on the El Paso Wash without reducing generation output, surveys must be completed within the portions of these areas that are outside of the current project footprint.
	Please complete biological and cultural resources surveys (as defined in Title 20, Section 1704, and Division 2, Chapter 5, Appendix B of the CCR for the 12 month process) for the areas shown on map.
	Response:
	To address resource management agencies’ comments regarding habitat values, the RSPP site plan has been reconfigured to avoid the impacts to natural stormwater flows across the El Paso Wash.  South of Brown Road, this avoidance will be accomplished by shifting the south solar field slightly to the north and west, placing it entirely out of and to the west of the Wash.  This adjustment results in an approximate 4% reduction in the area of disturbance of the southern solar field.   The reconfiguration also includes relocation of the power block to the north of Brown Road.  The main site access road and main office are also moved to north of Brown Road.  The reduced footprint of the south solar field requires the number of solar collector array loops, which individually have dimensions of approximately 1,300 feet long by 140 feet wide, to be decreased from 133 to 119.  A new site plan was submitted to the CEC on January 11, 2010 and is provided at the end of this section as Figure DR-ALT-49-1 and -2.  
	The design of the 230 kV switchyard has been optimized, resulting in a reduction of the footprint to 3.2 acres (425 ft x 325 ft) from 5.5 acres (600 ft x 400 ft).  The new location of the switchyard is such that its western boundary limit will be contiguous with the eastern boundary line of the proposed SCE permanent easement.  Modifications to the planned reroute of the existing SCE lines west of the south solar field are consistent with the original intent to closely follow the western limits of the field.  The length of the existing lines that will need to be relocated (through a shift to the west) is now 8,600 feet ( compared to 8,000 ft in the original site configuration.  The length of the proposed realigned segments of the existing SCE 115 kV and 230 kV transmission lines will run 9,060 ft around the southwest corner of the south solar field.
	North of Brown Road, the north solar field is shifted north and east to move the field entirely out of the El Paso Wash.  The area of disturbance associated with the north solar field has increased by approximately 25% to offset the reduction of the south solar field.  The number of solar collector array loops in the north solar field has increased from 145 to 167.  In order to contain the entire field between the east side of the El Paso Wash and US Highway 395, the east-west dimensions of the two original segments of the north solar field are reduced and the field is reconfigured into a total of six segments, with some segments of the field shifted east.  The reconfiguration of the RSPP results in a slight increase in the ROW to 3,995 acres.    Engineered drainages along the perimeters of both the north and south solar fields are being redesigned to accommodate the new solar field configuration.  Total disturbed acreage for the project will be increased from approximately 1,760 acres to 1,944 acres (a 10% increase).  
	Several factors contributed to the increase in disturbance area of the north field.  The greatest factor is more unused space within the fence lines of the solar fields due to segmentation of the field to avoid the wash and fit into the remaining available area.  The new design is not as efficient as the previous design, in both use of land area and conversion of solar radiation into electricity.  Process efficiency is reduced, requiring approximately 3% more solar loops due to the heat transfer requirements associated with the solar collection and pumping inefficiencies that occur with the staggered field configuration.  
	To mitigate the overall losses in process efficiency resulting from the new configuration, the process performance of the steam cycle was improved by adding cells to the air-cooled condenser (ACC).  This change approximately doubled the area occupied by this piece of equipment, from about 1.66 acres to 3.27 acres; ACC height remains at 120 feet.  The increase in ACC size will reduce the steam system backpressure.  To accommodate the larger ACC, the layout within the power block was rearranged somewhat, although the overall impact to the power block footprint is negligible.  
	In addition, regarding the less efficient use of land area, the staggered field configuration results in triangular spaces at the “offsets” in the field design that may be disturbed in the process of grading the site.  These areas are currently being evaluated to minimize any impact.  The segmentation in the north field has also increased the number of subfields of solar arrays from 4 to 6, resulting in additional terraces, access roads, and on-site drainage channels being required between the subfields.   Also, the new SCE lines have been pushed further to the west, which also has resulted in some space inefficiencies and corresponding increase in total disturbance area.  The areas of disturbance associated with the relocated SCE transmission lines are included within the total disturbance area cited above.  The disturbed areas west of the south field may be able to be further reduced at such time as SCE has finalized their design for the re-alignment.
	The movement of the power block to the north of Brown Road will result in a longer gen-tie line alignment and a greater number of monopoles between the power block and the switchyard.  The length of the t-line alignment will increase from approximately 1,250 ft to 3,900 ft, and the number of poles will increase from 3 to 4.  The reconfiguration will also result in the need for the gen-tie line to cross over Brown Road.  The longer north-south dimensions of the north solar field will result in an overall longer run of in-field HTF piping, and the new relative positioning of the two solar fields will result in a longer run of out-of-field HTF piping.  The major length of out-of-field piping is a 2,200-foot run from the power block, spanning over El Paso Wash via a new pipe bridge, under Brown Road via a pair of culverts, and onward into the south solar field.
	Because the offsite portion of the water pipeline is shortened in the new design, total disturbed acreage for the offsite water line will be reduced from approximately 18 acres to approximately 16.3 acres.  The diameter for the water pipeline has increased from 12” to 16” to accommodate a request from the Indian Wells Valley Water District.  
	844BThe majority of the reconfigured Project site has been previously surveyed and biological and cultural information has been provided to the CEC.  Project biologists will conduct spring 2010 surveys for all sensitive biological resources, including...
	The majority of the reconfigured Project site has been previously surveyed and biological and cultural information has been provided to the CEC.  Project biologists will conduct spring 2010 surveys for all sensitive biological resources, including special status species and sensitive habitats, on all portions of the reconfigured Project footprint not previously surveyed.  Dates for when specific species surveys will be conducted are described in the introduction to the Biological Resources response of this document.  For the unsurveyed portions of the reconfigured site, a Class III survey of the Project redesign area is currently underway and the survey report will be provided to the CEC in June, 2010.
	DR-ALT-50
	Information Required:
	Please provide detailed information regarding any alternative configurations or engineering considered but rejected by the applicant. Please include details regarding the engineering constraints to each alternative configuration
	Response:
	Initially in 2007, the RSPP was designed for three plants with a ROW of 8,000 acres.  This configuration was eliminated and reduced due to two existing washes that run through the northeast portion of the site.  Additionally, the far north location was determined to be too close to the residential communities to the northeast boundary and was eliminated..
	Another configuration that was considered was the design that was submitted with the AFC on September 1, 2009.  This option is not rejected; however it is now an alternative to the reconfigured design submitted on January 5, 2010.  The September 1, 2009 design is a reduction in the capacity of the site to 250MW with one plant.  There are multiple constraints that exist with this design.  These include:  mountains and rapidly increasing slopes to the east and south; two existing transmission lines to the west; California Highway 395 traversing the northern boundary of the site along a southeast-northwest direction; Brown Road bisecting the site diagonally in an east-west direction; and a large wash.  The constraints of this property required a ‘split’ solar field on either side of Brown Road, which required careful design of the HTF system to ensure plant balance and efficiency.  This option was able to be engineered and designed to fit within the boundaries and surrounding constraints.
	An additional alternative that was considered and rejected was eliminating the southern solar field completely and exclusively placing the project North of Brown Road.  This option was eliminated as there was insufficient space to accommodate collectors necessary for economic viability, and constraints of: Highway 395, rising slopes to the west and east, and proximity to residences.  The solar field for such a project would need to cover the entire ROW area we applied for, including the entire area of El Paso Wash.  Upon examining the construction costs and environmental impacts of completely filling the entire wash with cuts from the southern portions of the site, and rerouting the entire wash to the west and east of the solar field, this option was abandoned.
	Solar Millennium briefly considered a split solar field, north and south of Highway 395, but found major HTF pipe crossings of 395 to be impractical.  Solar Millennium concluded that a large solar field exclusively north of Brown Road and south of 395 was not at all practical from an economic or environmental perspective.
	The current reconfigured design submitted January 2010 has similar constraints as the September 1, 2009 design with a few additional.  The reconfigured design submitted January 2010, shifted the collectors entirely out of the El Paso Wash for environmental preservation and at the request of multiple agencies.  This design ensures habitat viability and connectivity for biological and plant species in the local area.  The additional constraints with this design include rebalancing of the solar field to ensure efficiency, a small increase in total acreage and disturbance area, and increased length and width of transmission line relocation.
	853BThe current reconfigured design submitted January 2010 has similar constraints as the September 1, 2009 design with a few additional.  The reconfigured design submitted January 2010, shifted the collectors entirely out of the El Paso Wash for envi...
	DR-ALT-51
	Information Required:
	In order to determine the feasibility of a natural gas pipeline as an alternative to the propane delivery and storage option, please discuss whether the two pipelines could be co-located.
	Response:
	The proposed 30-foot wide construction easement along Brown Road and China Lake Blvd. would provide adequate space to install up to a 16-inch diameter water line and a 4-inch natural gas pipeline in a common corridor.  The two pipelines could potentially be installed in the same trench, provided adequate separation for maintenance is made, and minimum natural gas pipelines code requirements are met.
	858BThe proposed 30-foot wide construction easement along Brown Road and China Lake Blvd. would provide adequate space to install up to a 16-inch diameter water line and a 4-inch natural gas pipeline in a common corridor.  The two pipelines could pote...
	The water line route leaves China Lake Blvd. to terminate at the IWVWD facility.  A tie-in point for the gas pipeline would require an additional 2.6 miles of gas pipeline continuing north on China Lake Blvd., terminating near the intersection with East Bowman Road.  The gas pipeline was determined infeasible due to environmental impacts and economic cost of the length of the pipeline. 
	859BThe water line route leaves China Lake Blvd. to terminate at the IWVWD facility.  A tie-in point for the gas pipeline would require an additional 2.6 miles of gas pipeline continuing north on China Lake Blvd., terminating near the intersection wit...
	DR-ALT-52
	Information Required:
	Please indicate the relative costs of the natural gas pipeline alternative and the propane alternative over the life of the project.
	Response:
	Ridgecrest Solar I, LLC obtained a conceptual cost estimate from Pacific Gas and Electric to provide natural gas service to the site, including pipeline and metering costs.  The natural gas option was compared to trucking and storing propane to the site.  The relative cost of the two options is indicated below.
	1.  Natural Gas Option:  total capital cost - $5.01 M (including pipeline), annual fuel cost - $421k.
	2. Trucking and Storing Option:  Propane alternative total capital cost - $2.97 M (infrastructure), annual fuel costs - $458k.




