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Introduction 

Attached are supplemental responses (Set 1) by Hidden Hills Solar I, LLC, and Hidden Hills Solar II, 
LLC (collectively, “Applicant”) to the California Energy Commission (CEC) Staff’s data requests for the 
Hidden Hills Solar Electric Generating System (HHSEGS) project (11‐AFC‐2). These materials are in 
response to questions raised at the workshops held in November and December 2011, information 
requested directly by staff (phone or email requests), or additional information that has become 
known since the AFC was filed.  

The responses are grouped by individual discipline or topic area. Within each discipline area, the 
responses are numbered for tracking and reference convenience. New graphics or tables are 
numbered in reference to the Supplemental Data Request number. For example, if a table were 
used in response to Data Request AQ‐1, it would be numbered Table AQ1‐1. The first figure used in 
response to Data Request AQ‐1 would be Figure AQ1‐1, and so on. AFC figures or tables that have 
been revised have “R1” following the original number, indicating revision 1. Attachments are 
similarly numbered. All figures and attachments are at the end of this document. 
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Air Quality (AQ-1, AQ-6) 

DATA REQUEST 

AQ-1.  Please discuss whether emissions from the mirror washing machines must be 
included as part of the stationary source for determining PSD applicability. 

Response: Emissions from motor vehicle engines, including on‐road and non‐road vehicle engines, 
are specifically excluded from the definition of “stationary source” under the federal PSD 
regulations applicable in Inyo County. PSD applicability is set forth in 40 CFR §52.21(a)(2), 
“Applicability procedures,” as follows: 

(i) The  requirements of  this  section apply  to  the  construction of any new 
major  stationary  source  (as defined  in paragraph  (b)(1) of  this  section) or 
any project at an existing major stationary source  in an area designated as 
attainment or unclassifiable under sections 107(d)(1)(A)(ii) or (iii) of the Act. 

“Stationary source” is defined in the Clean Air Act in Title III, General Provisions, Section 302, 
Definitions, as follows: 

(z) Stationary Source – The  term  “stationary  source” means generally any 
source of an air pollutant except those emissions resulting directly from an 
internal combustion engine for transportation purposes or from a nonroad 
engine or nonroad vehicle as defined in section 216. [emphasis added] 

In summary, PSD applies to stationary sources, and emissions directly resulting from 
vehicles are specifically excluded from the definition of a stationary source. Therefore, GHG 
and criteria pollutant emissions from the mirror washing vehicles are specifically excluded as 
part of the HHSEGS stationary source under federal PSD regulations, and are not included in 
determining PSD applicability. 

This issue was addressed in the PSD permitting process for the Palmdale Hybrid Power 
Project. In the PSD permit application, the applicant stated: 

“The Project will require periodic vehicle  travel over  the unpaved portions 
of the solar field to perform routine maintenance including mirror washing, 
maintenance  inspections  and  repairs  of  the  piping  network,  herbicide 
application  and  dust  suppressant  application.  Criteria  pollutant  emissions 
are expected from the combustion of fuels  in the vehicles and fugitive PM, 
PM10  and  PM2.5  emissions  are  expected  from  vehicle  traffic  on  the 
unpaved  areas  in  the  solar  fields.  As  the  project  is  one  of  the  28  listed 
source  categories,  fugitive  emissions  are  accumulated  with  stationary 
source  emissions.  However,  consistent  with  EPA  policy,  mobile  source 
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emissions  (i.e.,  tailpipe  emissions)  are  not  included  in  the  source 

inventory.”1 [emphasis added] 

EPA’s assessment of project emissions subject to PSD review for the Palmdale Hybrid Power 
Project was consistent with this interpretation. Table 4‐1 of EPA’s “Fact Sheet and Ambient 
Air Quality Impact Report,” issued for the Palmdale Hybrid project in August 2011,2 includes 
“maintenance vehicle traffic generating fugitive dust” in the project equipment list. Table 
6‐2 of the Fact Sheet/AAQIR (Attachment AQ1‐1, attachments are located at the end of this 
document) explicitly shows that only fugitive road dust emissions from the maintenance 
vehicles were considered to be PSD‐regulated pollutants. 

Because the HHSEGS project includes one of the 28 listed source categories with 100 ton per 
year PSD major source thresholds (fossil fuel‐fired boilers totaling more than 250 million 
Btu/hr heat input), fugitive emissions are required to be included in calculating the facility’s 
potential to emit. The Applicant did not include fugitive PM10 and PM2.5 emissions from the 
mirror washing machines in AFC Table 5.1‐29, “Comparison of Project Emissions with PSD 
Major Source Thresholds.” A revised version of the table, which includes a separate column 
for fugitive road dust emissions from the mirror washing machines, is presented below as 
Table 5.1‐29R; revisions are shown in italics. The addition of fugitive road dust emissions 
from mirror cleaning activities does not change the conclusion that HHSEGS project 
emissions are below PSD applicability thresholds. 

TABLE 5.1-29R 
Comparison of Project Emissions with PSD Major Source Thresholds 

Pollutant 

Maximum Annual 
Project Emissions 

(tpy) 

Annual Emissions 
from Mirror 

Cleaning Activities 
(tpy)* 

Total Annual 
Project 

Emissions (tpy)

PSD Major Source 
Threshold  

(tpy) 
Is Facility a Major 

Source? 

NO2 12.3 n/a 12.3 100 No 

SO2 1.8 n/a 1.8 100 No 

CO 30.2 n/a 30.2 100 No 

VOC 4.8 n/a 4.8 100 No 

PM10 4.4 3.3 7.7 100 No 

PM2.5 4.4 0.33 4.7 100 No 

CO2e 99,700 n/a 99,700 100,000 No 

* Fugitive road dust emissions from mirror washing machine traffic on unpaved areas in the solar fields. See Appendix 
5.1B, Table 5.1B-11. 

                                            

1 Application for PSD Permit for Palmdale Hybrid Power Project,” AECOM Environment, March 2009. Available at 
http://www.regulations.gov/#!documentDetail;D=EPA-R09-OAR-2011-0560-0002. 
2 “Fact Sheet and Ambient Air Quality Impact Report For a Clean Air Act Prevention of Significant Deterioration Permit, 
Palmdale Hybrid Power Project, PSD Permit Number SE 09-01,” August 2011. Available at 
http://www.regulations.gov/#!documentDetail;D=EPA-R09-OAR-2011-0560-0004. 
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 DATA REQUEST 

AQ-2. Please discuss whether thermal NOx would be formed at the surface of the solar 
receivers. 

Response: Thermal NOx is formed by the high temperature reaction of nitrogen with oxygen. As 

discussed on page 3 the attached article (Attachment AQ2‐1),3 thermal NOx formation 
becomes significant above about 1300°C (2370 °F). The Applicant expects that surface 
temperatures of the SRSG panels will reach approximately 700°C (about 1300°F), well below 
the range where thermal NOx will form. Therefore, thermal NOx is not expected to form at 
the surface of the solar receivers.  

BACKGROUND 

The following data requests were received from the public and provided to the Applicant by 
CEC staff. 

AQ-3. I had concerns regarding the use of upper atmospheric data obtained from Elko, NV 
as its distance is rather significant from the project site. 

I recognize Sierra Research cited missing data reported at 15% from the Desert 
Rock station but I have run into a variety of other air quality modeling in similar 
projects that did use the Desert Rock data within their modeling parameters.  

Why do you believe the exclusion of Desert Rock data was appropriate? 

Response: As discussed at p. 5.1‐54 of the AFC, the Desert Rock, Nevada, meteorological monitoring 
site was Applicant’s first choice for upper air data.  However, EPA guidance on the use of 
meteorological data for regulatory modeling clearly states, “Applicants in regulatory 
modeling analyses are allowed to substitute for up to 10 percent of the data; conversely, the 
meteorological data base must be 90 percent complete (before substitution) in order to be 
acceptable for use in regulatory dispersion modeling”4 and  

“Data acquired from the National Climatic Data Center (NCDC) occasionally have 
periods  of missing  data.    If  the  lengths  of  these  periods  are  not  excessive, 
reasonable values may be substituted without seriously degrading the modeling 
results.  As with on‐site data, a data set which is less than 90% complete should 
not be used for air quality modeling purposes.”5 [emphasis added] 

Because the Desert Rock upper air data for the most recent 5‐year period (concurrent with 
the surface meteorological data set) did not meet the 90 percent completeness criterion, 
the Desert Rock data could not be used for the HHSEGS project and another representative 
source of upper air data was needed.  As described in the air quality section of the AFC, the 
next closest upper air station is Miramar Naval Air Station.  However, upper air in a coastal 
location such as Miramar was not considered to be representative of conditions in a desert 
location such as the project site.   Therefore, the next closest station, located in a similar 

                                            

3 “Nitrogen Oxides (NOx), Why and How They Are Controlled,” Clean Air Technology Center, OAQPS, U.S.EPA, November 
1999. 
4 U.S. EPA, “Meteorological Monitoring Guidance for Regulatory Modeling Applications,” EPA-454/R-99-005; February 2000. 
5 U.S. EPA (Atkinson, Dennis and Russell F. Lee), “Procedures for Substituting Values for Missing NWS Meteorological Data 
for Use in Regulatory Air Quality Models,” 7/07/92.  Available at http://www.epa.gov/ttn/scram/surface/missdata.txt 
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desert location, was used.  Although Elko is 335 miles from the project site, the upper air 
meteorological conditions there are expected to be consistent with those at the project site.  
Use of the Elko station is consistent with EPA guidance, which states: 

“Although  proximity  of  the  meteorological  monitoring  site  is  an  important 
factor,  representativeness  is  not  simply  a  function  of  distance.  In  some 
instances, even though meteorological data are acquired at the  location of the 
pollutant  source,  they  may  not  correctly  characterize  the  important 
atmospheric dispersion conditions; e.g., dispersion conditions affecting sources 
located  on  the  coast  are  strongly  affected  by  off‐shore  air/sea  boundary 
conditions  ‐  data  collected  at  the  source  would  not  always  reflect  these 
conditions…Representativeness is a function of the height of the measurement. 
For example, one can expect more site‐to‐site variability in measurements taken 
close to the surface compared to measurements taken aloft. As a consequence, 
upper‐air measurements  are  generally  representative  of much  larger  spatial 
domains then are surface measurements.”6 [emphasis added] 

AQ-4: According to the modeling parameters described on pp. 27 (pdf file), "Wind-blown 
fugitive dust emissions, sources at or near the ground that are at ambient 
temperature and have negligible vertical velocity, will be modeled as area sources 
with a release height of 0.5 meters."  This equates to a modeling height of 1.64 feet.   

Is this a "standard" height used to model air quality for fugitive dust emissions?  

Can you please explain how, in laymen's terms, "wind-blown fugitive dust emissions" 
are limited to a release height of 0.5 meters and how that applies to total dust 
pollutants resulting from wind impacts on disturbed areas to total air quality within the 
project site? 

The reason for this questioning is, in laymen terms, I have seen even a slight bit of 
surface disturbance causes a large dust trail and/or plume that can be seen across 
the entire valley. 

Response: The release height is the distance above the ground at which a modeled source’s 
emissions are assumed to be released.  A release height of 0.5 meter is a standard release 
height that is generally used in modeling wind‐blown fugitive dust emissions.   

The release height is the location from which atmospheric dispersion is assumed to begin.  
The ambient air quality model simulates the dispersion of the fugitive dust emissions based 
on the wind speed and direction for each hour in the meteorological data set.  The model 
calculates how the dust is carried by the wind to each receptor in the receptor field 
surrounding the location where the dust is emitted.  The release height does not affect or 
limit in any way how much dust is emitted or how the dust is carried by the winds.  (In other 
words, the release height does not limit how far the dust particulates will travel.)  Under 
high‐wind conditions, the model will predict that the fugitive dust emissions will produce 
dust plumes consistent with the observations described in the data request. 

AQ-5: In Appendix 5.1G, Cumulative Impact Assessment (Air Quality), pp. 4 (pdf), it states 
that an additional solar project is "being proposed for construction approximately 

                                            

6 See footnote 4. 
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6 miles away" and that, "...even if the project construction schedule were to coincide 
with HHSEGS project construction, the localized construction impacts are unlikely to 
cause any cumulative impacts with HHSEGS." 

Response: The basis for this conclusion is the observation that:  

“Construction  impacts  alone  for  all  modeled  pollutants  are  expected  to  be 
below  the most  stringent  state and national  standards. With  the exception of 
the 24‐hour and annual average PM10 standards, construction activities are not 
expected  to  cause  an  exceedance  of  state  or  federal  ambient  air  quality 
standards…  Maximum  PM10  and  PM2.5  impacts  occur  on  the  project  site 
fenceline,  and  concentrations  decrease  rapidly  within  a  couple  of  hundred 
meters  or  less  of  the  project  site.  PM10  and  PM2.5  impacts  are  extremely 
localized.” [page 5.1F‐7, Appendix 5.1F (Construction Impacts)]   

Even at the locations of maximum impacts, at the project fenceline, construction impacts 
from the HHSEGS project are not expected to cause any ambient air quality standards to be 
exceeded with the exception of PM10, for which the standards are already exceeded.  
Construction impacts are shown by the modeling analysis to be extremely localized, and 
modeled impacts are shown to decrease rapidly beyond the facility fenceline.  Based on 
these and similar results for other construction projects, the Applicant expects that the 
ambient air quality impacts of construction of the additional solar project will also be very 
localized.  Therefore, any construction emissions from HHSEGS probably could not be 
measured 6 miles away; conversely, it is unlikely that construction emissions from the other 
solar project could be measured at the HHSEGS site. 

AQ-6: On pp. 14 (pdf), the modeling parameters excluded any project that failed to have an 
issue date prior to 1/1/10. 

If so, can you provide specific points where was it discussed in the publicly available 
literature on the HHSEGS project?   

Why is this date used to exclude cites in the area that had issue dates prior to 1/1/10 
regarding their possible cumulative impacts? 

Response: The cumulative impacts analysis is discussed in several public documents, including 
Appendix 5.1G to the AFC and the proposed ambient air quality modeling protocol that was 
submitted to the CEC staff in April 2011.   

The modeling protocol (included as Appendix 5.1H to the AFC) stated, “To address CEC 
requirements, a cumulative air quality modeling impacts analysis of the project’s typical 
operating mode will be performed in combination with other stationary source emissions 
sources within a six‐mile radius that have received construction permits since January 1, 
2010, or are in the permitting process.”  The January 1, 2010, date is used to differentiate 
between projects that are already in operation and those that have not yet been 
constructed or operated.  It is assumed that any project that obtained its permit before 
January 1, 2010, was operational during at least part of 2010.  The effect of emissions 
sources that are already in operation are represented in the monitored background data, 
which include data collected in 2010.  The procedure used to evaluate localized cumulative 
impacts is to determine whether there are sources of emissions that are likely to have an 
impact in combination with the proposed project.  On p. 5.1G‐1 of Appendix 5.1G, the AFC 
explains, “Localized impacts are evaluated by looking at other local sources of pollutants 
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that are not included in the background air quality data to determine whether these 
sources in combination with HHSEGS would be expected to cause significant cumulative air 
quality impacts.” [emphasis added]  The impacts from sources that received their permits 
before January 1, 2010, are not ignored; those impacts are accounted for in the monitored 
background concentrations that are added to the modeled impacts of the project and 
sources that were not in operation during the period represented by the background 
ambient data.   
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Biological Resources (BR-1) 

DATA REQUEST 

BR-1. The Applicant has discussed it’s preference in relocating desert tortoise found on the 
site across the state line into Nevada. Please explain the basis for this approach.  

Response: To minimize potential impacts to desert tortoise, Applicant proposes to move the desert 
tortoise found on the project site the shortest distance possible, which is into Nevada, as 
the project is located adjacent to the California‐Nevada border. Applicant’s proposed 
approach to desert tortoise translocation at HHSEGS is discussed in further detail below. 

BACKGROUND 

The purpose of a desert translocation plan is to guide efforts to prevent the death of desert 
tortoises and allow the translocated or augmented population to become self‐sustaining in 
the long‐term. The purposes of a desert translocation plan are to: 

1.   Prevent the death of desert tortoises by moving them to suitable nearby habitat, 
2.   Minimize impacts on resident desert tortoises outside fenced areas, 
3.   Minimize stress, disturbance, and injuries to translocated tortoises, and 
4.   Assess the success of the translocation effort through monitoring. 

The selection of suitable nearby habitat is critical to the survival of translocated desert 
tortoises. It has been demonstrated that a desert tortoise retains knowledge of its home 
territory and its features (Berry 1986). Desert tortoises also take intermittent long 
excursions of 0.9 to 4.5 miles beyond the customary area of activity and retain familiarity 
with the extended area (Berry 1984). When desert tortoises are relocated beyond their 
home ranges and become disoriented, they may flee in straight lines of travel over distances 
of 4 miles or more (Berry 1986). Additionally, translocated tortoises can disperse from 
translocation sites and disrupt the social structure of resident populations (Berry 1986). 
Translocations can provide a vector for disease and requires safeguards.  

Many of these problems can be avoided or reduced if the translocation is within the home 
range or familiar areas. It is difficult to know the precise extent of the home range and the 
areas familiar to a particular tortoise. The size of a home range depends on the local 
resource base and is variable over time (Franks 2002; Duda et al. 1999). Home range size has 
been estimated by some to cover from 2 to 660 acres (Berry 1984) and by some to range 
from 10 to 100 acres (Averill‐Murray 2002; Barrett 1990; Duda et al. 1999; Ernst et al. 1994; 
Field et al. 2007; Martin 1995; O'Connor et al. 1994). Nevertheless, some conclusions can be 
drawn about probabilities. For instance, a home range of 100 acres would have a radius of 
approximately 0.22 mile. Therefore, when a tortoise is found in uniform habitat within this 
distance of a project boundary, there is a 50 percent probability that the territory extends 
beyond the project boundary. Placing the tortoise outside the nearest fence increases the 
probability that it will be within its home range or an area known to it from longer 
excursions. Translocations within or near the home range reduce the probability of 
communicating disease organisms. As the distance of translocation increases, probability of 
death, undesired dispersals and social disruptions increases.  



HIDDEN HILLS SEGS SUPPLEMENTAL DATA RESPONSE, SET 1A 

DECEMBER 30, 2011 9 AIR QUALITY 

Hidden Hills SEGS Site 

Because the quality of habitat on the project site is not uniform, the probability of placing 
translocated tortoises within their home territory (or familiar areas) is increased because 
habitat and non‐habitat areas are more clearly defined. The two desert tortoises 
encountered on the project site were within the Mojave Desert Scrub vegetation 
community, near the transition to Shadscale Scrub vegetation (see Figure BR1‐1), which is 
very poor tortoise habitat, or non‐habitat. The proximity of the Shadscale Scrub vegetation 
community to the location where the tortoises were observed suggests that they were near 
the western extremes of their home ranges. This increases the probability that the home 
range of these individuals extends farther to the east, into Nevada, than to the west. The 
best option for translocation is to move the tortoises to the nearest suitable habitat 
managed by the Bureau of Land Management (BLM) that is offsite, because there is a higher 
probability that the relocation area would be in the tortoise’s home range, or that the 
tortoise is familiar with the area. Placing the animals found onsite across the border on BLM 
land to the east would keep them in Mojave Desert Scrub vegetation. It would also result in 
a translocation distance of less than 0.5 mile (see Figure BR1‐1), which would likely keep the 
animal in its home territory, minimizing stress to it. By comparison, the nearest available 
offsite Mojave Desert Scrub vegetation located in California, is northwest of the known 
tortoise locations at a distance of more than 1.5 miles. Considering the size of typical desert 
tortoise home ranges, this is certainly outside of their home range. In addition, the potential 
California translocation site to the north of the project is separated from the tortoise home 
ranges by low‐quality habitat with increased amounts of saltbush (see Figure BR1‐2, and 
photos 1a through 4c), which has the effect of being a barrier and makes it unlikely that the 
tortoises have made excursions to that area and are familiar with it. 

In addition to being farther from the tortoises’ home range, the available habitat northwest 
of the project site in California is of lower quality than that of the offsite habitat to the east 
of the project site in Nevada. The photographs of the nearest proposed translocation site on 
BLM‐managed land in Nevada and the nearest translocation site in California clearly show 
the difference in habitat quality (see Figure BR1‐2, and photos 1a through 15b). The nearest 
California translocation site consists of a restricted patch of low‐quality vegetative habitat 
bounded by the Town of Pahrump and other human activity on the north and east, the 
project site on the south, and the Pahrump Dry Lake bed to the west with the foothills of the 
Nopah Range beyond it. The lakebed is popular among teenagers as an unsupervised 
informal off‐road recreation and party area with lots of 4X4 and all‐terrain vehicle use. In 
addition, a new public shooting range is proposed to be located south of Pahrump, along the 
California/Nevada border, about 2.5 miles north of the project site. The outlying public lands 
are also impacted on a continuing basis by illegal dumping. Alternate public land sites, 
located south of the project site in California, are interspersed with dirt roads and private 
lands and are adjacent to the community of Calvada Springs/Charleston View. These threats 
degrade the quality of the habitat. Thus, in California, the only remaining alternate 
translocation sites would be even farther away in other valleys to the west or south.  

HHSEGS Desert Tortoise Translocation 

The most favorable place for translocation, based on biology and proximity, is immediately 
east of the project site on BLM‐managed land in Nevada. In addition to likely being within 
the home range and familiar areas of the desert tortoises found on the project site, it 
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connects to vast tracks of suitable habitat. The majority of this area is public land managed 
by the BLM(see Figure BR1‐3). It is farther from developments on private lands that increase 
human access and activity. It is farther from outdoor recreation areas. It is not heavily 
impacted by illegal dumping. The only development east of the project site in Nevada is a 
highly structured and access‐controlled training facility that does not use surrounding public 
lands. Even if tortoises were translocated to locations in the California portion of the 
Pahrump Valley, they would range across the state line, as they probably do now. 

Furthermore, legal protections in Nevada afford a high level of conservation. Desert 
tortoises are currently listed as a Threatened species under the Endangered Species Act (50 
CFR 17.11 and 17.12). The BLM manages the adjacent public lands in Nevada under the 
same federal laws and regulations as it does in California. Federal protections apply equally 
in Nevada and California. Additionally, Nevada protects desert tortoise as a Threatened 
species under Nevada State statutes (NRS 501.105, 501.110, 501.181;NAC 503.080) and as 
the state reptile (NRS 235.065).  

Translocation of the tortoises known to occur on the project site to nearby Mojave Desert 
Scrub vegetation located east of the project will afford a greater probability of survival. It 
would minimize stress, injury, competition and social disruptions between translocated and 
resident tortoises. The habitat is higher quality and has fewer threats. Legal protections and 
management controls are comparable in both states. Placement in the lower quality 
California habitat would not be offset by greater regulatory protection.  
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DATA REQUEST 

BR-2. Staff is confused since three vegetation types were used in the Biological Resources 
section of the AFC and five vegetation types were used in the URS Wetland 
Delineation Report (AFC Appendix 5.2E). Please clarify. 

Response: The difference in the number of vegetation types used in the AFC as compared to the 
Wetland Delineation Report is the result of the use of different vegetation characterization 
methods that are specific to each topic area. 

The objective of the wetland delineation was to determine if waters of the U.S. were 
present onsite and describe those water features that may be subject to regulation by the 
U.S. Army Corps of Engineers (ACOE) under Section 404 of the federal Clean Water Act (URS 
2011). Concurrent with the wetland delineation, vegetation communities were broadly 
described using the following references: A Manual of California Vegetation (Sawyer and 
Keeler‐Wolf 1995); Preliminary Descriptions of Terrestrial Natural Communities of California 
(Holland 1986), and Biotic Communities of Southwestern United States and Northwestern 
Mexico (Brown 1994). Because the focus of the wetland delineation was to identify and 
describe waters of the U.S., detailed vegetation descriptions were not provided in the 
Wetland Delineation Report.  

The objectives of the botanical surveys performed onsite included identifying, describing, 
and mapping the site vegetation. Vegetation characterization methods employed by the 
botanical team are described in Section 5.2.5.5.2 of the AFC. The principle references used 
in naming and classifying vegetation include Terrestrial Vegetation of California (Barbour et 
al., 2007) and A Manual of California Vegetation (Sawyer et al., 2009). The method of 
vegetation classification presented in Sawyer et al. (2009) represents the vegetation 
classification standards for large‐scale vegetation maps recently adopted by the state. These 
state standards meet the National Vegetation Classification System standards followed by 
federal agencies (CDFG, 2011). Preliminary Descriptions of the Terrestrial Natural 
Communities of California (Holland, 1986) and Mojave Desert Ecosystem Program: Central 
Mojave Vegetation Database (Thomas et al., 2004) were also consulted.  

Site‐specific information on species composition and habitat characteristics was used to 
determine which vegetation types were present within the project area. Dominant and 
subdominant plant species identified within each plant community were noted in the field 
during the spring 2011 protocol‐level surveys. Vegetation types within the HHSEGS 
boundary, the 250‐foot survey buffer, and the 1‐mile buffer were mapped in the field using 
aerial photographic base maps. Vegetation types identified during the surveys are described 
in Section 5.2.6.3 of the AFC. The location and extent of all plant communities identified 
during the surveys and mapped onsite is depicted in AFC Figure 5.2‐3, which is also shown 
on Figures BR1‐1 and BR1‐2. Photographs of the two vegetation types identified onsite are 
also provided in AFC Figure 5.2‐4 (5 of 6 and 6 of 6).  

The dominant plant species included in the vegetation descriptions provided in the Wetland 
Delineation Report and the AFC were compared to determine if substantial differences in 
the characterization of site vegetation exist. Table BR2‐1 lists the vegetation types identified 
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in the Wetland Delineation Report and those described in the AFC. (The various vegetation 
communities are numbered.) Based on the comparison of the vegetation types contained in 
both reports, there is no significant difference since they essentially support the same 
dominant plants. Because greater level of focus and detail on plant species is provided in the 
AFC, we suggest that the vegetation classification terminology contained in the AFC be used 
as the principal reference. 

TABLE BR2-1 
Vegetation Types Observed at HHSEGS 

Wetland Delineation Report 
Botanical Resources Surveys  

(Presented in the AFC) Discussion 

1. Mojave Creosote Bush Scrub 
and 2. Creosote-Bush-White-
Bursage Scrub 

Dominant plant species: Creosote 
bush (Larrea tridentata), white 
bursage (Ambrosia dumosa), 
Nevada jointfir (Ephedra 
nevadensis), spiny hop-sage 
(Grayia spinosa), and cheesebush 
(Hymenoclea salsola). 

1. Mojave Desert Scrub 

 

Dominant plant species: creosote 
bush (Larrea tridentata) and 
burrobush (Ambrosia dumosa). 

Plant associates include four-wing 
saltbush (Atriplex canescens), and 
rabbit-thorn (Lycium pallidum var. 
oligospermum). 

 

 

Plant species composition data is 
limited in the wetland report. 
However, based on a comparison of 
the dominant plant species listed in 
both reports, these vegetation types 
essentially support the same 
dominant plants 

3. Desert Saltbush Scrub  

Dominant plant species: four-
winged saltbush (Atriplex 
canescens) and shadscale (Atriplex 
confertifolia). 

No other details provided 

2. Shadscale Scrub 

The dominant shrub is shadscale 
(Atriplex canescens).  

Associated shrubs include: winterfat 
(Kraschenninikovia lanata), desert 
allysum (Lepidium fremontii), 
Anderson’s boxthorn (Lycium 
andersonii), rabbit-thorn, Emory’s 
globemallow (Sphaeralcea emoryi), 
and Prince’s plume (Stanleya 
pinnata). 

 

Plant species composition data is 
limited in the wetland report. 
However, based on a comparison of 
the dominant plant species listed in 
both reports, these vegetation types 
essentially support the same 
dominant plants 

4. Mojave Desert Wash Scrub, 
Mesquite Series 

A woodland community dominated 
by an open and scattered canopy of 
honey mesquite trees (Prosopis 
glandulosa). At the project site, this 
series is extremely limited and only 
occurred in a few drainage areas. A 
few mesquite were found scattered 
around the project site in areas that 
appeared to pool during heavy 
rains, like ditches along roadsides. 
This vegetation community is rare at 
the project site. 

Mesquite Thicket (not included 
onsite) 

Mesquite thickets dominated by 
honey mesquite (Prosopis 
glandulosa) with a shrub-like growth 
form occur on the sandy dunes 
within the 1-mile buffer, east of and 
adjacent to the HHSEGS site (AFC 
Figure 5.2-3). 

They are formed on large sandy 
dunes with unstable soils, and are 
not associated with washes and are 
not located on the project site. 

 

 

There may be a few mesquite 
bushes onsite; however, a few 
bushes onsite do not create a 
mesquite thicket, a mesquite 
woodland community, or a Mojave 
desert wash scrub community.  

Mesquite woodland or wash scrub 
vegetation types are not present 
onsite. Mesquite thickets (with a 
shrub-like growth form) occur to the 
east on the sandy dunes within the 
1-mile site buffer.  
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TABLE BR2-1 
Vegetation Types Observed at HHSEGS 

Wetland Delineation Report 
Botanical Resources Surveys  

(Presented in the AFC) Discussion 

5. Disturbed/Developed Lands 

 

3. Disturbed (Ruderal) Lands  

 

The Wetland Delineation Report’s 
description uses non-vegetated 
features (roads, and other 
landscape features) to define this 
category. The botanical survey 
relies upon plant species to 
describe vegetation. In the AFC, 
areas that contain higher 
concentrations of ruderal (weedy) 
plant species (and frequently 
ground disturbance or development) 
define the disturbed (ruderal) 
vegetation type.  

These approaches are not the same 
because the objective of the 
classification methods is different. 
Thus, the acreage calculations of 
disturbed/developed lands 
contained in the wetland report 
differs from that described in the 
AFC. 
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Cultural Resources (CR-1) 

DATA REQUEST 

CR-1. The applicant provided additional cultural material in a confidential response 
provided as part of Data Adequacy Supplement B. Please incorporate that material 
into the Cultural Resources Technical Report (AFC Appendix 5.3B) and provide an 
electronic copy of the revised appendix to staff under a repeated request for 
confidentiality. 

Response: Five CD‐ROMs containing the revised material (Appendix 5.3B‐R1) is being provided 
under a repeated request for designation.
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Water Resources (WR-1) 

WR-1. In reviewing AFC Table 5.15-4 it appears that some of the units may not be correct. 
Please verify. 

Response: Table 5.15‐4 has been corrected and is now Table 5.15‐4R (indicating it has been revised). 
None of the results should have been presented as µg/L. Replacement pages for the AFC are 
attached. 



 

 

FIGURES AND PHOTOS



FIGURE BR1-1
Vegetation Designations and Tortoise Results
Hidden Hills Solar Electric Generating System
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Data Sources: 
Tortoise Data: Sundance Biology, Inc.

Vegetation Data: GANDA Vegetation Survey, 2011
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FIGURE BR1-2 
Photo Locations of Habitat
Hidden Hills Solar Electric Generating System
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FIGURE BR1-3 
Land Use Designations and Tortoise Results
Hidden Hills Solar Electric Generating System
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Tortoise Data Source: Sundance Biology, Inc.
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IS122311043010SAC  hh-photopages_portrait.indd 12-29-11

1a. View looking north from Pahrump Dry Lake across the closest location for a BLM translocation site in California showing 
saltbush vegetation and f ne soils in low-quality habitat for desert tortoise.

1b. View looking east from Pahrump Dry Lake toward Nevada across the closest BLM translocation site in California showing 
saltbush vegetation and f ne soils in low-quality habitat for desert tortoise.

Photo Site 1 – Pahrump Dry Lake (593092 m E, 3987714 m N 11S)
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1c. View looking south from Pahrump Dry Lake across the closest BLM translocation site in California showing saltbush 
vegetation and f ne soils in low-quality habitat for desert tortoise.

1d. View looking west from Pahrump Dry Lake across Pahrump Dry Lake.

Photo Site 1 – Pahrump Dry Lake (593092 m E, 3987714 m N 11S)
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2a. View looking north from a location north of the Project site. View is across the closest location for a BLM translocation site 
in California showing saltbush vegetation, f ne soils in low-quality habitat for desert tortoise and the proximity of development in 
south Pahrump. Town of Pahrump is shown in the distance (zoomed photo).

Photo Site 2 – 1 mile northwest of Photo Site 3 (594471 m E, 3987241 m N 11S)

2b. View looking east from a location north of the Project site across the closest location for a BLM translocation site in 
California showing saltbush vegetation, f ne soils in low-quality habitat for desert tortoise. 
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2c. View looking south from a location north of the Project site across the closest location for a BLM translocation site in 
California showing saltbush vegetation, f ne soils in low-quality habitat for desert tortoise. 

Photo Site 2 – 1 mile northwest of Photo Site 3 (594471 m E, 3987241 m N 11S)

2d. View looking northwest from a location north of the Project site across the closest location for a BLM translocation site in 
California showing saltbush vegetation and f ne soils in low-quality habitat for desert tortoise.



IS122311043010SAC  hh-photopages_portrait.indd 12-29-11

3a. View looking north from a location north of Project site toward Nevada across the closest location for a BLM translocation 
site in California showing the extent of the saltbush vegetation and f ne soils in low-quality habitat for desert tortoise.

3b. View looking east from a location north of Project site toward Nevada across the closest location for a BLM translocation 
site in California showing saltbush vegetation and f ne soils in low-quality habitat for desert tortoise. 

Photo Site 3 – Sharp turn on Carpenter Street (595945 m E, 3986718 m N 11S)
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3c. View looking south from a location north of Project site across the closest location for a BLM translocation site in California 
showing saltbush vegetation and f ne soils in low-quality habitat for desert tortoise. 

3d. View looking west from a location north of Project site across the closest location for a BLM translocation site in California 
showing saltbush vegetation and f ne soils in low-quality habitat for desert tortoise. 

Photo Site 3 – Sharp turn on Carpenter Street (595945 m E, 3986718 m N 11S)
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4a. View looking north from the northwest corner of the Project site toward Nevada showing the saltbush vegetation and f ne 
soils in low-quality habitat for desert tortoise with impacts from continuing vehicular traff c.

4b. View looking northeast from the northwest corner of the Project site toward Nevada showing the saltbush vegetation and 
f ne soils in low-quality habitat for desert tortoise.

Photo Site 4 – Northwest corner HHSEGS project site
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5a. View looking northeast from north end of the Project site at the state line. View is toward Nevada showing Mohave Desert 
Scrub vegetation and alluvial soils and suitable habitat for desert tortoise. 

5b. View looking east from north end of the Project site at the state line. View is toward Nevada showing Mohave Desert Scrub 
vegetation and alluvial soils and suitable habitat for desert tortoise.

Photo Site 5 – North end of HHSEGS at Topaz Street and the state line
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6a. View looking northeast from state line road along eastern perimeter of Solar Plant 1. View is toward Nevada showing 
Mohave Desert Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

6b. View looking east from state line road along eastern perimeter of Solar Plant 1. View is toward Nevada showing Mohave 
Desert Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

Photo Site 6 – At Avenue A and the state line
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7a.  View looking northeast from state line road along eastern perimeter of Solar Plant 1. View is toward Nevada showing 
Mohave Desert Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

7b. View looking east from state line road along eastern perimeter of Solar Plant 1. View is toward Nevada showing Mohave 
Desert Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

Photo Site 7 – At Silver Street and the state line
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8a.  View looking northeast from state line road along eastern perimeter of Solar Plant 1. View is toward Nevada showing 
Mohave Desert Scrub vegetation and alluvial soils and suitable habitat for desert tortoise. 

8b. View looking east from state line road along eastern perimeter of Soar Plant 1. View is toward Nevada showing Mohave 
Desert Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

Photo Site 8 – At  Avenue B and the state line
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9a. View looking northeast from state line road along eastern perimeter of Solar Plant 1. View is toward Nevada showing 
transition to increasing saltbush vegetation from Mohave Desert Scrub vegetation and alluvial soils and suitable habitat for 
desert tortoise in the distance.

9b. View looking east from state line road along eastern perimeter of Solar Plant 1. View is toward Nevada showing transition 
to increasing saltbush vegetation from Mohave Desert Scrub vegetation and alluvial soils and suitable habitat for desert 
tortoise in the distance.

Photo Site 9 – At Zircon Street and the state line
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10a. View looking northeast from state line road at southeast corner of Solar Plant 1. View is toward Nevada showing Mohave 
Desert Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

10b. View looking east from state line road at southeast corner of Solar Plant 1. View is toward Nevada showing Mohave 
Desert Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

Photo Site 10 – At Avenue C and the state line
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11a. View looking northeast from state line road along edge of of Solar Plant 2. View is toward Nevada showing Mohave 
Desert Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

11b. View looking east from state line road along edge of of Solar Plant 2. View is looking east toward Nevada showing 
Mohave Desert Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

Photo Site 11 – At Gold Street and the state line
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12a. View looking northeast from state line road at north end of the Common Area. View is toward Nevada showing Mohave 
Desert Scrub vegetation and alluvial soils and suitable habitat for desert tortoise. 

12b. View looking east from state line road at north end of the Common Area. View is toward Nevada showing Mohave Desert 
Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

Photo Site 12 – At Avenue D and the state line
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13a. View looking northeast along state line road from middle of the Common Area. View is toward Nevada showing Mohave 
Desert Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

13b. View looking east along state line road from middle of the Common Area. View is toward Nevada showing Mohave Desert 
Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

Photo Site 13 – At unnamed dirt road and the state line, 1/2 mile southeast of Photo Site 12
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14a. View looking northeast from state line road at southeast corner of the Common Area. View is toward Nevada showing 
Mohave Desert Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

14b. View looking east from state line road at southeast corner of the Common Area. View is toward Nevada showing Mohave 
Desert Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

Photo Site 14 – At southeast corner of the Common Area
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15a.  View looking northeast from state line road south of the Project site. View is toward Nevada showing Mohave Desert 
Scrub vegetation and alluvial soils and suitable habitat for desert tortoise.

15b. View looking east from state line road south of the Project site View is toward Nevada showing Mohave Desert Scrub 
vegetation and alluvial soils and suitable habitat for desert tortoise.

Photo Site 15 – Along the state line, about 1/3 mile southeast of HHSEGS
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Attachment AQ1-1 
Table 6-2 from Palmdale Hybrid Fact Sheet/AAQIR 
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Table 6-2:  Estimated Emissions of PSD-Regulated Pollutants by Emission Unit 
 

 CO NOX PM PM10 PM2.5 GHG (a) CO2e (b) 

Total Facility 250.2 tpy 114.9 tpy 79.1 tpy 62.5 tpy 56.0 1,913,376 1,913,000 

CTG+HRSG (2) 248.0 113.7 47.8 47.8 47.8 1,908,074 1,908,000  

Auxiliary Heater 0.74 0.22 0.15 0.15 0.15 2,340 2,000 

Auxiliary Boiler 1.01 0.30 0.20 0.20 0.20 2,920 3,000 
Emergency Diesel 

Engine 0.39 0.67 0.02 0.02 0.02 27.6 0 

Emergency Diesel 
Firewater Pump 0.03 0.03 0.002 0.002 0.002 4.41 0 

Cooling Tower n/a n/a 7.13 7.13 7.13 n/a n/a 
Circuit Breakers n/a n/a n/a n/a n/a 9.56 0 

Maintenance 
Vehicles (c) n/a n/a 23.80 7.16 0.72 n/a n/a 

 
Notes: 

(a) Represents all GHG emissions on a mass basis.   
(b) Represents the carbon dioxide equivalent (CO2e) of all GHG emissions, rounded to the nearest 1,000 tons. 
(c) This category represents fugitive road dust emissions (e.g., particulate matter emissions) that are expected from maintenance 

vehicle traffic on the unpaved areas in the solar fields. 
 
 



 

 

Attachment AQ2-1 
U.S. EPA Technical Bulletin: Nitrogen Oxides,  

Why and How They Are Controlled 
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¼±©²´±¿¼ ¬»½¸²·½¿´ ®»°±®¬ô ½±¬ ·²º±®³¿¬·±² ¿²¼ ±º¬©¿®»

Î»´¿¬»¼ Ð®±¹®¿³ ¿²¼ Ý»²¬»®

Ý×Ýß ó ËòÍòóÓ»¨·½± Þ±®¼»® ×²º±®³¿¬·±² Ý»²¬»® ±² ß·® Ð±´´«¬·±² ñ
Ý»²¬®± ¼» ×²º±®³¿½·-² ±¾®» Ý±²¬¿³·²¿½·-² ¼» ß·®» Ð¿®¿ ´¿ Ú®±²¬»®¿
»²¬®» ÛÛòËËò Ç Ó7¨·½±
ÍÞßÐ ó Í³¿´´ Þ«·²» ß·¬¿²½» Ð®±¹®¿³
×²¬»®²¿¬·±²¿´ Ì»½¸²±´±¹§ Ì®¿²º»® Ý»²¬»® º±® Ù´±¾¿´ Ù®»»²¸±«» Ù¿»



·ª

ßÝÕÒÑÉÔÛÜÙÓÛÒÌÍ

Ì¸· ¬»½¸²·½¿´ ¾«´´»¬·² ©¿ ³¿¼» °±·¾´» ¬¸®±«¹¸ ¬¸» ¼·´·¹»²¬ ¿²¼ °»®·¬»²¬ »ºº±®¬ ±º
Ô§²¼±² Ý±¨ô Í»²·±® Û²ª·®±²³»²¬¿´ Û³°´±§»» ©·¬¸ ¬¸» Ý´»¿² ß·® Ì»½¸²±´±¹§ Ý»²¬»® øÝßÌÝ÷ò
Ô§²¼±² ¼·¼ ¿² »¨½»°¬·±²¿´ ¶±¾ ·¼»²¬·º§·²¹ ·²º±®³¿¬·±² ±«®½»ô ¹¿¬¸»®·²¹ ®»´¿¬·ª» ¼¿¬¿ ¿²¼
°«¬¬·²¹ ¬¸· ¾«´´»¬·² ¬±¹»¬¸»®ò Ì¸» ÝßÌÝ ¿´± ¿°°®»½·¿¬» ¬¸» ¸»´°º«´ ¿²¼ ¬·³»´§ ½±³³»²¬ ¿²¼
½±±°»®¿¬·±² ±º ¬¸» º±´´±©·²¹ °»»® ®»ª·»©»®æ

Ö·³ Û¼¼·²¹»®ô Ý±³¾«¬·±² Ù®±«°ô Û³··±² Í¬¿²¼¿®¼ Ü·ª··±²ô Ñºº·½» ±º ß·® Ï«¿´·¬§ Ð´¿²²·²¹
¿²¼ Í¬¿²¼¿®¼ô Ñºº·½» ±º ß·® ¿²¼ Î¿¼·¿¬·±²ô ËòÍò ÛÐßò

Ü±«¹ Ù®¿²±ô Ñ¦±²» Ð±´·½§ ¿²¼ Í¬®¿¬»¹·» Ù®±«°ô ß·® Ï«¿´·¬§ Í¬®¿¬»¹·» ¿²¼ Í¬¿²¼¿®¼ Ü·ª··±²ô
Ñºº·½» ±º ß·® Ï«¿´·¬§ Ð´¿²²·²¹ ¿²¼ Í¬¿²¼¿®¼ô Ñºº·½» ±º ß·® ¿²¼ Î¿¼·¿¬·±²ô ËòÍò ÛÐßò

É·´´·¿³ Ê¿¬¿ª«µô ×²²±ª¿¬·ª» Í¬®¿¬»¹·» ¿²¼ Û½±²±³·½ Ù®±«°ô ß·® Ï«¿´·¬§ Í¬®¿¬»¹·» ¿²¼
Í¬¿²¼¿®¼ Ü·ª··±²ô Ñºº·½» ±º ß·® Ï«¿´·¬§ Ð´¿²²·²¹ ¿²¼ Í¬¿²¼¿®¼ô Ñºº·½» ±º ß·® ¿²¼ Î¿¼·¿¬·±²ô
ËòÍò ÛÐßò

Î¿ª· Í¬®·ª¿¬¿ª¿ô ß·® Ð±´´«¬·±² Ì»½¸²±´±¹§ Þ®¿²½¸ô ß·® Ð±´´«¬·±² Ð®»ª»²¬·±² ¿²¼ Ý±²¬®±´
Ü·ª··±²ô Ò¿¬·±²¿´ Î·µ Ó¿²¿¹»³»²¬ Î»»¿®½¸ Ô¿¾±®¿¬±®§ô Ñºº·½» ±º Î»»¿®½¸ ¿²¼
Ü»ª»´±°³»²¬ô ËòÍò ÛÐßò

×² ¿¼¼·¬·±²ô ¬¸» ÝßÌÝ ¬¸¿²µ ¬¸» ·²¼·ª·¼«¿´ô ½±³°¿²·» ¿²¼ ·²¬·¬«¬·±² ©¸± «°°´·»¼
·²º±®³¿¬·±² ±² ²·¬®±¹»² ±¨·¼» ¿¾¿¬»³»²¬ ¬»½¸²±´±¹§ «»¼ ¬± °®»°¿®» ¬¸· Ì»½¸²·½¿´ Þ«´´»¬·²ò
Ý±²¬®·¾«¬±® ¿®» ·²¼·½¿¬»¼ ·² ¬¸» ÎÛÚÛÎÛÒÝÛÍ »½¬·±² ±º ¬¸· ¾«´´»¬·²ò



ª

ÌßÞÔÛ ÑÚ ÝÑÒÌÛÒÌÍ

ÌÑÐ×Ý Ð¿¹»

ÉØÇ ÍØÑËÔÜ ÉÛ ÝÑÒÌÎÑÔ ÒÑ¨á ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ï

ÉØßÌ ×Í Ò×ÌÎÑÙÛÒ ÑÈ×ÜÛá ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò î

ÉØÛÎÛ ÜÑÛÍ ÒÑ¨ ÝÑÓÛ ÚÎÑÓá ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ì

ØÑÉ ÜÑÛÍ ÒÑ¨ ßÚÚÛÝÌ ÌØÛ ÛÒÊ×ÎÑÒÓÛÒÌá ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ë

ßÎÛ ÌØÛÎÛ ÑÌØÛÎ ÒÑ¨ ÎÛÔßÌÛÜ ×ÍÍËÛÍá ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò é

ÉØßÌ ßÞßÌÛÓÛÒÌ ßÒÜ ÝÑÒÌÎÑÔ ÐÎ×ÒÝ×ÐÔÛÍ ßÐÐÔÇá ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò è

ÉØßÌ ßÞßÌÛÓÛÒÌ ÌÛÝØÒÑÔÑÙ×ÛÍ ßÎÛ ßÊß×ÔßÞÔÛá ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïï
ÛÈÌÛÎÒßÔ ÝÑÓÞËÍÌ×ÑÒ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïï

ÛÈÌÛÎÒßÔ ÝÑÓÞËÍÌ×ÑÒæ ÐÑÔÔËÌ×ÑÒ ÐÎÛÊÛÒÌ×ÑÒ ÓÛÌØÑÜÍ ò ò ò ò ïë
ÔÛÍÍ ÛÈÝÛÍÍ ß×Î øÔÛß÷ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïë
ÞËÎÒÛÎÍ ÑËÌ ÑÚ ÍÛÎÊ×ÝÛ øÞÑÑÍ÷ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïë
ÑÊÛÎ Ú×ÎÛ ß×Î øÑÚß÷ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïë
ÔÑÉ ÒÑ¨ ÞËÎÒÛÎÍ øÔÒÞ÷ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïë
ÚÔËÛ ÙßÍ ÎÛÝ×ÎÝËÔßÌ×ÑÒ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïë
ÉßÌÛÎ ÑÎ ÍÌÛßÓ ×ÒÖÛÝÌ×ÑÒ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïê
ÎÛÜËÝÛÜ ß×Î ÐÎÛØÛßÌ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïê
ÚËÛÔ ÎÛÞËÎÒ×ÒÙ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïê
ÝÑÓÞËÍÌ×ÑÒ ÑÐÌ×Ó×ÆßÌ×ÑÒ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïê
ß×Î ÍÌßÙ×ÒÙ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïê
ÚËÛÔ ÍÌßÙ×ÒÙ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïé
ÑÈÇÙÛÒ ×ÒÍÌÛßÜ ÑÚ ß×Î ÚÑÎ ÝÑÓÞËÍÌ×ÑÒ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïé
×ÒÖÛÝÌ×ÑÒ ÑÚ ÑÈ×ÜßÒÌ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïé
ÝßÌßÔÇÌ×Ý ÝÑÓÞËÍÌ×ÑÒ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïé
ËÔÌÎßóÔÑÉ ÒÑ¨ ÚËÛÔÍ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïé
ÒÑÒóÌØÛÎÓßÔ ÐÔßÍÓß ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïè

ÛÈÌÛÎÒßÔ ÝÑÓÞËÍÌ×ÑÒæ ßÜÜóÑÒ ÝÑÒÌÎÑÔ ÌÛÝØÒÑÔÑÙÇ ò ò ò ò ò ò ïè
ÍÛÔÛÝÌ×ÊÛ ÝßÌßÔÇÌ×Ý ÎÛÜËÝÌ×ÑÒ øÍÝÎ÷ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïè
ÍÛÔÛÝÌ×ÊÛ ÒÑÒóÝßÌßÔÇÌ×Ý ÎÛÜËÝÌ×ÑÒ øÍÒÝÎ÷ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïè
ÍÑÎÐÌ×ÑÒ ó ÞÑÌØ ßÜÍÑÎÐÌ×ÑÒ ßÒÜ ßÞÍÑÎÐÌ×ÑÒ ò ò ò ò ò ò ò ò ò ò ò ò ïç
ÝÑÓÞ×ÒÛÜ ÌÛÝØÒÑÔÑÙÇ ßÐÐÎÑßÝØÛÍ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïç



ª·

ÌßÞÔÛ ÑÚ ÝÑÒÌÛÒÌÍ ø½±²¬·²«»¼÷

ÌÑÐ×Ý Ð¿¹»

×ÒÌÛÎÒßÔ ÝÑÓÞËÍÌ×ÑÒ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ïç
×ÒÌÛÎÒßÔ ÝÑÓÞËÍÌ×ÑÒæ ÐÑÔÔËÌ×ÑÒ ÐÎÛÊÛÒÌ×ÑÒ ÓÛÌØÑÜÍ ò ò ò ò îð

ÔÑÉ ÒÑ¨ ÞËÎÒÛÎÍ øÔÒÞ÷ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îð
ÍÌÛßÓ ñ ÉßÌÛÎ ×ÒÖÛÝÌ×ÑÒ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îð
ÝßÌßÔÇÌ×Ý ÝÑÓÞËÍÌ×ÑÒ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îð
ß×ÎóÚËÛÔ ÎßÌ×Ñ ßÒÜ ×ÙÒ×Ì×ÑÒ ÌÇÐÛ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îï
ÐÎÛóÍÌÎßÌ×Ú×ÛÜ ÝØßÎÙÛ øÐÍÝ÷ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îï
ÔÛßÒ ÞËÎÒ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îï

×ÒÌÛÎÒßÔ ÝÑÓÞËÍÌ×ÑÒæ ßÜÜóÑÒ ÝÑÒÌÎÑÔ ÌÛÝØÒÑÔÑÙÇ ò ò ò ò ò ò ò îï
ÍÛÔÛÝÌ×ÊÛ ÝßÌßÔÇÌ×Ý ÎÛÜËÝÌ×ÑÒ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îï
ÒÑÒóÍÛÔÛÝÌ×ÊÛ ÝßÌßÔÇÌ×Ý ÎÛÜËÝÌ×ÑÒ øÒÍÝÎ÷ ò ò ò ò ò ò ò ò ò ò ò ò ò ò îî
ÒÑÒóÌØÛÎÓßÔ ÐÔßÍÓß ÎÛßÝÌÑÎÍ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îî

ÜÑ ÚËÛÔÍ ßÒÜ ÝÑÓÞËÍÌ×ÑÒ ÌÇÐÛ ßÚÚÛÝÌ ßÞßÌÛÓÛÒÌá ò ò ò ò ò ò ò ò ò ò ò ò ò ò îî
ÍÑÔ×Ü ÚËÛÔÍ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îî
Ô×ÏË×Ü ÚËÛÔÍ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îí
ÍÛÓ×óÍÑÔ×Ü ÚËÛÔÍ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îí
ÙßÍ ÚËÛÔ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îì
ÝÑÓÞËÍÌ×ÑÒ ÍÇÍÌÛÓÍ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îì

ÜÎÇ ÞÑÌÌÑÓ ÞÑ×ÔÛÎÍ ó ÉßÔÔÛÜ Ú×ÎÛÜô ÚÎÑÒÌóÚ×ÎÛÜ
±® ÑÐÐÑÍÛÜóÚ×ÎÛÜ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îë

ÜÎÇ ÞÑÌÌÑÓ ÞÑ×ÔÛÎÍ ó ÌßÒÙÛÒÌ×ßÔÔÇ Ú×ÎÛÜ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îê
ÉÛÌ ÞÑÌÌÑÓ øÍÔßÙ ÌßÐ÷ ÞÑ×ÔÛÎÍ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îê
ÚÔË×Ü×ÆÛÜ ÞÛÜ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îé
ÍÌÑÕÛÎÍ É×ÌØ ÌÎßÊÛÔ×ÒÙ ÙÎßÌÛ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îè
ÍÌÑÕÛÎÍ É×ÌØ ÍÐÎÛßÜÛÎÍ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îè
ÙßÍ ÌËÎÞ×ÒÛÍ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò îç
×ÒÌÛÎÒßÔ ÝÑÓÞËÍÌ×ÑÒ ÎÛÝ×ÐÎÑÝßÌ×ÒÙ ÛÒÙ×ÒÛÍ ò ò ò ò ò ò ò ò ò ò ò ò ò ò íð

ÉØßÌ ÜÑÛÍ ÒÑ¨ ßÞßÌÛÓÛÒÌ ßÒÜ ÝÑÒÌÎÑÔ ÝÑÍÌá ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò íð

ßÎÛ ÌØÛÍÛ ÓÛÌØÑÜÍ ÍËÚÚ×Ý×ÛÒÌá ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò íì

ÝÑÒÝÔËÍ×ÑÒÍ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ìð

ÎÛÚÛÎÛÒÝÛÍ ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ò ìî



ª··

Ú×ÙËÎÛÍ
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×Ý× Þ±·´»® ó ÓÍÉñÍ¬±µ»® ÍÒÝÎ ó Ë®»¿ ëë îôêïð ïôèíð

×Ý× Þ±·´»® ó Ð®±½» Ù¿ ÔÒÞ ëð ïôçëð ïôëêð

×Ý× Þ±·´»® ó Ð®±½» Ù¿ ÔÒÞ õ ÚÙÎ êð êôïïð ïôìîð

×Ý× Þ±·´»® ó Ð®±½» Ù¿ ÑÌ õ É× êë ïôêîð éêð

×Ý× Þ±·´»® ó Ð®±½» Ù¿ ÍÝÎ èð ìôççð îôëéð

×Ý× Þ±·´»® ó Ý±µ» ÍÒÝÎ ìð ïôèéð ïôíèð

×Ý× Þ±·´»® ó Ý±µ» ÔÒÞ ëð íôìçð îôêðð

×Ý× Þ±·´»® ó Ý±µ» ÍÝÎ éð îôçïð îôìëð

×Ý× Þ±·´»® ó ÔÐÙ ÔÒÞ ëð îôèïð ìôçëð

×Ý× Þ±·´»® ó ÔÐÙ ÍÒÝÎ ëð ïðôððð íôììð

×Ý× Þ±·´»® ó ÔÐÙ ÔÒÞ õ ÚÙÎ êð ëôçêð ïôèïð

×Ý× Þ±·´»® ó ÔÐÙ ÍÝÎ èð êôîìð íôîîð

×Ý× Þ±·´»® ó Þ¿¹¿» ÍÒÝÎ ó Ë®»¿ ëë îôðçð ïôìíð

×Ý× Þ±·´»® ó Ô·¯«·¼ É¿¬» ÔÒÞ ëð çìð ïôðîð

×Ý× Þ±·´»® ó Ô·¯«·¼ É¿¬» ÍÒÝÎ ëð ëôëêð ïôçïð

×Ý× Þ±·´»® ó Ô·¯«·¼ É¿¬» ÔÒÞ õ ÚÙÎ êð îôêéð çîð

×Ý× Þ±·´»® ó Ô·¯«·¼ É¿¬» ÍÝÎ èð íôíîð ïôéïð

×²¬»®²¿´ Ý±³¾«¬·±² Û²¹·²» ó Ñ·´ ×Î îë ïôèìð ïôïêð
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×²¬»®²¿´ Ý±³¾«¬·±² Û²¹·²» ó Ñ·´ ÍÝÎ èð ìôêçð ïôèëð

×²¬»®²¿´ Ý±³¾«¬·±² Û²¹·²» ó Ù¿ ×Î îð îôìíð ïôíîð

×²¬»®²¿´ Ý±³¾«¬·±² Û²¹·²» ó Ù¿ ßÚ ÎßÌ×Ñ îð íôéíð çðð

×²¬»®²¿´ Ý±³¾«¬·±² Û²¹·²» ó Ù¿ ßÚ õ ×Î íð íôìíð ïôðèð

×²¬»®²¿´ Ý±³¾«¬·±² Û²¹·²» ó Ù¿ ÔóÛ øÓ»¼·«³ Í°»»¼÷ èé èçð Òñß

×²¬»®²¿´ Ý±³¾«¬·±² Û²¹·²» ó Ù¿ ÔóÛ øÔ±© Í°»»¼÷ èé ìôððð ïôëðð

×²¬»®²¿´ Ý±³¾«¬·±² Û²¹·²» ó Ù¿ ÍÝÎ çð ëôëìé ïôðéë

×Ý Û²¹·²» ó Ù¿ô Ü·»»´ô ÔÐÙ ×Î îë ïôèìð ïôïêð

×Ý Û²¹·²» ó Ù¿ô Ü·»»´ô ÔÐÙ ÍÝÎ èð ìôêçð ïôèëð

Ù¿ Ì«®¾·²» ó Ñ·´ É¿¬»® ×²¶»½¬·±² êè íôðèð ïôëìð

Ù¿ Ì«®¾·²» ó Ñ·´ ÍÝÎ õ É¿¬»® ×²¶»½¬·±² çð ìôîìð ïôèêð

Ù¿ Ì«®¾·²» ó Ò¿¬«®¿´ Ù¿ É¿¬»® ×²¶»½¬·±² éê íôëçð ïôéëð

Ù¿ Ì«®¾·²» ó Ò¿¬«®¿´ Ù¿ Í¬»¿³ ×²¶»½¬·±² èð îôìçð ïôïçð

Ù¿ Ì«®¾·²» ó Ò¿¬«®¿´ Ù¿ ÔÒÞ èì ïôïéð îìð

Ù¿ Ì«®¾·²» ó Ò¿¬«®¿´ Ù¿ ÍÝÎ õ ÔÒÞ çì ìôèëð ïôïìð

Ù¿ Ì«®¾·²» ó Ò¿¬«®¿´ Ù¿ ÍÝÎ õ Í¬»¿³ ×²¶»½¬·±² çë íôéëð ïôëéð

Ù¿ Ì«®¾·²» ó Ò¿¬«®¿´ Ù¿ ÍÝÎ õ É¿¬»® ×²¶»½¬·±² çë ëôðìð îôðêð

Ù¿ Ì«®¾·²» ó Ö»¬ Ú«»´ É¿¬»® ×²¶»½¬·±² êè íôðèð ïôëìð

Ù¿ Ì«®¾·²» ó Ö»¬ Ú«»´ ÍÝÎ õ É¿¬»® ×²¶»½¬·±² çð ìôîìð ïôèêð

Ð®±½» Ø»¿¬»® ó Ü·¬·´´¿¬» Ñ·´ ÔÒÞ ìë èôîçð îôíîð

Ð®±½» Ø»¿¬»® ó Ü·¬·´´¿¬» Ñ·´ ÔÒÞ õ ÚÙÎ ìè ïðôïíð ìôððð

Ð®±½» Ø»¿¬»® ó Ü·¬·´´¿¬» Ñ·´ ÍÒÝÎ êð êôîïð íôîíð

Ð®±½» Ø»¿¬»® ó Ü·¬·´´¿¬» Ñ·´ ËÔÒÞ éì ëôïïð ïôìëð

Ð®±½» Ø»¿¬»® ó Ü·¬·´´¿¬» Ñ·´ ÍÝÎ éë ïèôçéð ïîôëîð

Ð®±½» Ø»¿¬»® ó Ü·¬·´´¿¬» Ñ·´ ÔÒÞ õ ÍÒÝÎ éè éôïêð íôêíð

Ð®±½» Ø»¿¬»® ó Ü·¬·´´¿¬» Ñ·´ ÔÒÞ õ ÍÝÎ çî ïèôééð ïðôçïð

Ð®±½» Ø»¿¬»® ó Î»·¼«¿´ Ñ·´ ÔÒÞ õ ÚÙÎ íì èôííð íôîçð

Ð®±½» Ø»¿¬»® ó Î»·¼«¿´ Ñ·´ ÔÒÞ íé êôðïð ïôêçð

Ð®±½» Ø»¿¬»® ó Î»·¼«¿´ Ñ·´ ÍÒÝÎ êð íôéíð îôðëð

Ð®±½» Ø»¿¬»® ó Î»·¼«¿´ Ñ·´ ËÔÒÞ éí íôðèð èêð

Ð®±½» Ø»¿¬»® ó Î»·¼«¿´ Ñ·´ ÔÒÞ õ ÍÒÝÎ éë ìôéíð îôëïð

Ð®±½» Ø»¿¬»® ó Î»·¼«¿´ Ñ·´ ÍÝÎ éë ïðôëêð éôïéð

Ð®±½» Ø»¿¬»® ó Î»·¼«¿´ Ñ·´ ÔÒÞ õ ÍÝÎ çï ïïôïéð êôëëð

Ð®±½» Ø»¿¬»® ó Ò¿¬«®¿´ Ù¿ ÔÒÞ ëð ëôîëð ìôîçð

Ð®±½» Ø»¿¬»® ó Ò¿¬«®¿´ Ù¿ ÔÒÞ õ ÚÙÎ ëë éôêïð ëôèçð

Ð®±½» Ø»¿¬»® ó Ò¿¬«®¿´ Ù¿ ÍÒÝÎ êð ëôëêð íôéìð

Ð®±½» Ø»¿¬»® ó Ò¿¬«®¿´ Ù¿ ËÔÒÞ éë íôëèð îôèéð

Ð®±½» Ø»¿¬»® ó Ò¿¬«®¿´ Ù¿ ÍÝÎ éë îìôèìð ïêôéêð

Ð®±½» Ø»¿¬»® ó Ò¿¬«®¿´ Ù¿ ÔÒÞ õ ÍÒÝÎ èð êôçêð ëôðèð

Ð®±½» Ø»¿¬»® ó Ò¿¬«®¿´ Ù¿ ÔÒÞ õ ÍÝÎ èè îíôèèð ïêôëðð

Ð®±½» Ø»¿¬»® ó Ð®±½» Ù¿ ÔÒÞ ëð ëôîëð ìôîçð

Ð®±½» Ø»¿¬»® ó Ð®±½» Ù¿ ÔÒÞ õ ÚÙÎ ëë éôêïð ëôèçð

Ð®±½» Ø»¿¬»® ó Ð®±½» Ù¿ ÍÒÝÎ êð ëôëêð íôéìð

Ð®±½» Ø»¿¬»® ó Ð®±½» Ù¿ ËÔÒÞ éë íôëèð îôèéð

Ð®±½» Ø»¿¬»® ó Ð®±½» Ù¿ ÍÝÎ éë îìôèìð ïêôéêð

Ð®±½» Ø»¿¬»® ó Ð®±½» Ù¿ ÔÒÞ õ ÍÒÝÎ èð êôçêð ëôðèð

Ð®±½» Ø»¿¬»® ó Ð®±½» Ù¿ ÔÒÞ õ ÍÝÎ èè îíôèèð ïêôëðð
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Ð®±½» Ø»¿¬»® ó ÔÐÙ ÔÒÞ ìë èôîçð îôíîð

Ð®±½» Ø»¿¬»® ó ÔÐÙ ÔÒÞ õ ÚÙÎ ìè ïðôïíð ìôððð

Ð®±½» Ø»¿¬»® ó ÔÐÙ ÍÒÝÎ êð êôîïð íôîíð

Ð®±½» Ø»¿¬»® ó ÔÐÙ ËÔÒÞ éì ëôïïð ïôìëð

Ð®±½» Ø»¿¬»® ó ÔÐÙ ÍÝÎ éë ïèôçéð ïîôëîð

Ð®±½» Ø»¿¬»® ó ÔÐÙ ÔÒÞ õ ÍÒÝÎ éè éôïêð íôêíð

Ð®±½» Ø»¿¬»® ó ÔÐÙ ÔÒÞ õ ÍÝÎ çî ïèôééð ïðôçïð

Ð®±½» Ø»¿¬»® ó Ñ¬¸»® Ú«»´ ÔÒÞ õ ÚÙÎ íì èôííð íôîçð

Ð®±½» Ø»¿¬»® ó Ñ¬¸»® Ú«»´ ÔÒÞ íé êôðïð ïôêçð

Ð®±½» Ø»¿¬»® ó Ñ¬¸»® Ú«»´ ÍÒÝÎ êð íôéíð îôðëð

Ð®±½» Ø»¿¬»® ó Ñ¬¸»® Ú«»´ ËÔÒÞ éí íôðèð èêð

Ð®±½» Ø»¿¬»® ó Ñ¬¸»® Ú«»´ ÔÒÞ õ ÍÒÝÎ éë ìôéíð îôëïð

Ð®±½» Ø»¿¬»® ó Ñ¬¸»® Ú«»´ ÍÝÎ éë ïðôëêð éôïéð

Ð®±½» Ø»¿¬»® ó Ñ¬¸»® Ú«»´ ÔÒÞ õ ÍÝÎ çï ïïôïéð êôëëð

ß¼·°·½ ß½·¼ Ó¿²«º¿½¬«®·²¹ Ì¸»®³¿´ Î»¼«½¬·±² èï ïôððð ïôððð

ß¼·°·½ ß½·¼ Ó¿²«º¿½¬«®·²¹ Û¨¬»²¼»¼ ß¾±®°¬·±² èê îïð îïð

Ò·¬®·½ ß½·¼ Ó¿²«º¿½¬«®·²¹ Û¨¬»²¼»¼ ß¾±®°¬·±² çë èìð èìð

Ò·¬®·½ ß½·¼ Ó¿²«º¿½¬«®·²¹ ÍÝÎ çé ïôðïð ïôðïð

Ò·¬®·½ ß½·¼ Ó¿²«º¿½¬«®·²¹ ÍÒÝÎ çè çìð çìð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ý±²¬¿·²»® Û´»½¬®·½ Þ±±¬ ïð ïéôðëð ïéôðëð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ý±²¬¿·²»® Ý«´´»¬ Ð®»¸»¿¬ îë îôîìð îôîìð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ý±²¬¿·²»® ÔÒÞ ìð ìôðìð ìôðìð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ý±²¬¿·²»® ÍÒÝÎ ìð íôíîð íôíîð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ý±²¬¿·²»® ÍÝÎ éë ìôëëð ìôëëð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ý±²¬¿·²»® ÑÈÇóÚ·®·²¹ èë ïðôçêð ïðôçêð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ú´¿¬ Û´»½¬®·½ Þ±±¬ ïð ëôëìð ëôëìð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ú´¿¬ ÔÒÞ ìð ïôêêð ïôêêð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ú´¿¬ ÍÒÝÎ ìð ïôíèð ïôíèð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ú´¿¬ ÍÝÎ éë ïôìçð ïôìçð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ú´¿¬ ÑÈÇóÚ·®·²¹ èë ìôëíð ìôëíð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ð®»»¼ Û´»½¬®·½ Þ±±¬ ïð îðôçïð îðôçïð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ð®»»¼ Ý«´´»¬ Ð®»¸»¿¬ îë ïôçíð ïôçíð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ð®»»¼ ÔÒÞ ìð íôëéð íôëéð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ð®»»¼ ÍÒÝÎ ìð íôðèð íôðèð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ð®»»¼ ÍÝÎ éë ëôïéð ëôïéð

Ù´¿ Ó¿²«º¿½¬«®·²¹ ó Ð®»»¼ ÑÈÇóÚ·®·²¹ èë çôíïð çôíïð

Ý»³»²¬ Ó¿²«º¿½¬«®·²¹ ó Ü®§ Ó·¼óÕ·´² Ú·®·²¹ íð ïôïïð ïôïïð

Ý»³»²¬ Ó¿²«º¿½¬«®·²¹ ó Ü®§ ÔÒÞ íð ïôíìð ïôíìð

Ý»³»²¬ Ó¿²«º¿½¬«®·²¹ ó Ü®§ ÍÒÝÎ ó Ë®»¿ Þ¿»¼ ëð ïôîèð ïôîèð

Ý»³»²¬ Ó¿²«º¿½¬«®·²¹ ó Ü®§ ÍÒÝÎ ó ÒØí Þ¿»¼ ëð ïôìçð ïôìçð

Ý»³»²¬ Ó¿²«º¿½¬«®·²¹ ó Ü®§ ÍÝÎ èð êôèëð êôèëð

Ý»³»²¬ Ó¿²«º¿½¬«®·²¹ ó É»¬ Ó·¼óÕ·´² Ú·®·²¹ íð ïôðïð ïôðïð

Ý»³»²¬ Ó¿²«º¿½¬«®·²¹ ó É»¬ ÔÒÞ íð ïôîêð ïôîêð

Ý»³»²¬ Ó¿²«º¿½¬«®·²¹ ó É»¬ ÍÝÎ èð ëôèìð ëôèìð

×®±² ú Í¬»»´ Ó·´´ ó Î»¸»¿¬·²¹ ÔÛß ïí íôïêð íôïêð

×®±² ú Í¬»»´ Ó·´´ ó Î»¸»¿¬·²¹ ÔÒÞ êê éîð éîð

×®±² ú Í¬»»´ Ó·´´ ó Î»¸»¿¬·²¹ ÔÒÞ õ ÚÙÎ éé çðð çðð
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×®±² ú Í¬»»´ Ó·´´ ó ß²²»¿´·²¹ ÔÒÞ ëð ïôíëð ïôíëð

×®±² ú Í¬»»´ Ó·´´ ó ß²²»¿´·²¹ ÔÒÞ õ ÚÙÎ êð ïôéçð ïôéçð

×®±² ú Í¬»»´ Ó·´´ ó ß²²»¿´·²¹ ÍÒÝÎ êð íôïíð íôïíð

×®±² ú Í¬»»´ Ó·´´ ó ß²²»¿´·²¹ ÔÒÞ õ ÍÒÝÎ èð íôìêð íôìêð

×®±² ú Í¬»»´ Ó·´´ ó ß²²»¿´·²¹ ÍÝÎ èë èôìçð èôìçð

×®±² ú Í¬»»´ Ó·´´ ó ß²²»¿´·²¹ ÔÒÞ õ ÍÝÎ çð çôðéð çôðéð

×®±² ú Í¬»»´ Ó·´´ ó Ù¿´ª¿²·¦·²¹ ÔÒÞ ëð ïôïéð ïôïéð

×®±² ú Í¬»»´ Ó·´´ ó Ù¿´ª¿²·¦·²¹ ÔÒÞ õ ÚÙÎ êð ïôíéð ïôíéð

Ó«²·½·°¿´ É¿¬» Ý±³¾«¬±® ÍÒÝÎ ìë îôïìð îôïìð

Ó»¼·½¿´ É¿¬» ×²½·²»®¿¬±® ÍÒÝÎ ìë èôëéð èôëéð

Í°¿½» Ø»¿¬»® ó Ü·¬·´´¿¬» Ñ·´ ÔÒÞ ëð îôèïð ìôçëð

Í°¿½» Ø»¿¬»® ó Ü·¬·´´¿¬» Ñ·´ ÍÒÝÎ ëð ïðôððð íôììð

Í°¿½» Ø»¿¬»® ó Ü·¬·´´¿¬» Ñ·´ ÔÒÞ õ ÚÙÎ êð ëôçêð ïôèïð

Í°¿½» Ø»¿¬»® ó Ü·¬·´´¿¬» Ñ·´ ÍÝÎ èð êôîìð íôîîð

Í°¿½» Ø»¿¬»® ó Ò¿¬«®¿´ Ù¿ ÔÒÞ ëð ïôçëð ïôëêð

Í°¿½» Ø»¿¬»® ó Ò¿¬«®¿´ Ù¿ ÍÒÝÎ ëð èôííð îôèêð

Í°¿½» Ø»¿¬»® ó Ò¿¬«®¿´ Ù¿ ÔÒÞ õ ÚÙÎ êð êôïïð ïôìîð

Í°¿½» Ø»¿¬»® ó Ò¿¬«®¿´ Ù¿ ÑÌ õ É× êë ïôêîð éêð

Í°¿½» Ø»¿¬»® ó Ò¿¬«®¿´ Ù¿ ÍÝÎ èð ìôççð îôëéð

ß³³±²·¿ ó ÒÙóÚ·®»¼ Î»º±®³»® ÔÒÞ ëð ïôçëð ïôëêð

ß³³±²·¿ ó ÒÙóÚ·®»¼ Î»º±®³»® ÍÒÝÎ ëð èôííð îôèêð

ß³³±²·¿ ó ÒÙóÚ·®»¼ Î»º±®³»® ÔÒÞ õ ÚÙÎ êð êôïïð ïôìîð

ß³³±²·¿ ó ÒÙóÚ·®»¼ Î»º±®³»® ÑÌ õ É× êë ïôêîð éêð

ß³³±²·¿ ó ÒÙóÚ·®»¼ Î»º±®³»® ÍÝÎ èð ìôççð îôëéð

ß³³±²·¿ ó Ñ·´óÚ·®»¼ Î»º±®³»® ÔÒÞ ëð çìð ïôðîð

ß³³±²·¿ ó Ñ·´óÚ·®»¼ Î»º±®³»® ÍÒÝÎ ëð ëôëêð ïôçïð

ß³³±²·¿ ó Ñ·´óÚ·®»¼ Î»º±®³»® ÔÒÞ õ ÚÙÎ êð îôêéð çîð

ß³³±²·¿ ó Ñ·´óÚ·®»¼ Î»º±®³»® ÍÝÎ èð íôíîð ïôéïð

Ô·³» Õ·´² Ó·¼óÕ·´² Ú·®·²¹ íð ïôïïð ïôïïð

Ô·³» Õ·´² ÔÒÞ íð ïôíìð ïôíìð

Ô·³» Õ·´² ÍÒÝÎ ó Ë®»¿ Þ¿»¼ ëð ïôîèð ïôîèð

Ô·³» Õ·´² ÍÒÝÎ ó ÒØí Þ¿»¼ ëð ïôìçð ïôìçð

Ô·³» Õ·´² ÍÝÎ èð êôèëð êôèëð

Ý±³³òñ×²¬ò ×²½·²»®¿¬±® ÍÒÝÎ ìë îôïìð îôïìð

×²¼«¬ò ×²½·²»®¿¬±® ÍÒÝÎ ìë îôïìð îôïìð

Í«´º¿¬» Ð«´°·²¹ ó Î»½±ª»®§ Ú«®²¿½» ÔÒÞ ëð ïôçëð ïôëêð

Í«´º¿¬» Ð«´°·²¹ ó Î»½±ª»®§ Ú«®²¿½» ÍÒÝÎ ëð èôííð îôèêð

Í«´º¿¬» Ð«´°·²¹ ó Î»½±ª»®§ Ú«®²¿½» ÔÒÞ õ ÚÙÎ êð êôïïð ïôìîð

Í«´º¿¬» Ð«´°·²¹ ó Î»½±ª»®§ Ú«®²¿½» ÑÌ õ É× êë ïôêîð éêð

Í«´º¿¬» Ð«´°·²¹ ó Î»½±ª»®§ Ú«®²¿½» ÍÝÎ èð ìôççð îôëéð

ß³³±²·¿ Ð®±¼å Ú»»¼¬±½µ Ü»«´º«®·¦¿¬·±² ÔÒÞ õ ÚÙÎ êð êôïïð ïôìîð

Ð´¿¬·½ Ð®±¼óÍ°»½·º·½å øßÞÍ÷ Î»·² ÔÒÞ õ ÚÙÎ ëë éôêïð ëôèçð

Í¬¿®½¸ Óº¹å Ý±³¾·²»¼ Ñ°»®¿¬·±² ÔÒÞ õ ÚÙÎ ëë éôêïð ëôèçð
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Þ§óÐ®±¼«½¬ Ý±µ» Óº¹å Ñª»² Ë²¼»®º·®·²¹ ÍÒÝÎ êð íôïíð íôïíð

Ð®· Ý±° Í³»´å Î»ª»®¾ Í³»´¬ Ú«®² ÔÒÞ õ ÚÙÎ êð ïôéçð ïôéçð

×®±² Ð®±¼å Þ´¿¬ Ú«®²å Þ´¿¬ Ø¬¹ Í¬±ª» ÔÒÞ õ ÚÙÎ éé çðð çðð
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from irrigated agricultural and landscaping contributes to further losses from the system. 
Agricultural and landscaping irrigation is supplied from groundwater and, for the purposes 
of developing water budget estimates, the transpiration losses are included in the 
withdrawal quantities supplied by the groundwater system (minus return flow to the 
aquifer). 

The impacts of spring discharge to the overall water balance is negligible due to the lack of 
surface water outflow from the basin and the fact that spring flow from former springs 
(Manse and Bennetts springs) has ceased mainly due to groundwater pumping resulting in 
declining groundwater levels throughout the basin (Cardno ENTRIX, 2011a). 

The Pahrump Valley basin lies at higher elevations than adjacent groundwater basins, and 
groundwater moves from the upgradient Pahrump Valley into lower elevation basin 
through the groundwater system. This groundwater flow occurs mainly through the deeper 
carbonate aquifer (Cardno ENTRIX, 2011a). Subsurface discharge from the Pahrump Basin 
is approximately 12,000 ac-ft/yr. 

Groundwater Recharge/Inflows 
The primary sources of recharge to the groundwater basin are deep percolation of 
precipitation in the surrounding mountains, and deep percolation of applied water. Runoff 
associated with intense short-duration storms within the valley is sporadic and precipitation 
that is not consumed by vegetation does not contribute substantially to the recharge within 
the basin. Several studies on the recharge to the basin estimated an average value of 
22,312 ac-ft/yr (Cardno ENTRIX, 2011a).  

Groundwater Storage Changes 
Groundwater level records within the California portion of the basin intermittently span a 
period from 1952 through 1984. In the southern part of the basin on the California side, 
records indicate that groundwater levels declined by nearly 60 feet at one well during the 
period from 1952 through 1975. Another well shows water levels declined by 0.6 foot from 
1956 through 1972. Along the southeast margin of the basin, water levels declined in one 
well by approximately 2.3 feet (1959 through 1977) and by approximately 5.1 feet in a 
different well (1959 through 1984). Depth to water ranged from about 98 to 123 feet below 
ground surface. In the northern portion of the basin near Stewart Lake, water levels declined 
by about 2.7 feet at one location (1960 through 1976) and by about 2.1 feet at another 
location (1976 though 1984). Depth to water ranged between 20 to 40 feet below ground 
surface. Near Pahrump Lake in the central part of the basin, records show that water levels 
remained fairly unchanged from 1959 through 1976 at about 55 feet below ground surface 
(DWR, 2004).  

Based on information related to regional groundwater levels analyzed by Cardno ENTRIX 
(2011a), the pre-development water level at the project site was approximately 100 to 
200 feet below land surface. The water level onsite was measured at approximately 108 feet 
below land surface in the existing Orchard Well at the project site in 2011 (Cardno ENTRIX, 
2011a). Water level changes in monitoring wells located in various parts of the Pahrump 
Valley are further described in the report. Declining water levels were recorded in all 
monitoring wells for the period of record with the exception of wells located at the eastern 
edge of the valley. The stability of groundwater levels on the eastern edge of the valley 
likely reflects the presence of recharge sources in the nearby Spring Mountains. Projections 
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of water level declines in the basin (Cardno ENTRIX, 2011a) show that the water levels at 
the California – Nevada border are projected to fall to levels deeper than 130 feet below 
ground surface by 2030. This projection corresponds to a water level decline of 
approximately 20 feet at the project site. However, the project site lies in a portion of the 
Pahrump Basin with moderately low water usage and may be separated from the main 
portion of the basin by a series of faults indicating that impacts from site pumping may be 
minimal in the surrounding area (Cardno ENTRIX, 2011a). 

Additional information on historical basin pumpage is provided in Appendix 5.15D 
(Cardno ENTRIX, 2011a). The perennial basin yield of 19,000 ac-ft/yr is discussed in the 
attached report (based on U.S. Geological Surcey [USGS studies]). Beginning in the 1950s, 
basin perennial yields were exceeded and continued until the late 1980s. Pumpage then 
declined from the late 1970s to close to the basin yield, increased above the basin perennial 
yield through the 1980s, and has since declined to near the basin perennial yield in the 2000s 
due to reduced agricultural demand. However, as discussed previously, groundwater levels 
are still declining in the basin, and are projected to continue to decline in the future. 
Figure 5.15-4 shows recent (2006) groundwater levels in the basin. 

Groundwater Quality 
The overall quality of the groundwater in the Pahrump Basin is suitable for all beneficial 
uses. The character varies from calcium-magnesium bicarbonate to magnesium-calcium 
bicarbonate. TDS concentrations range between 145 to 540 milligrams per liter (mg/L) with 
an average concentration of about 340 mg/L. Fluoride content ranges from 0.1 to 0.8 mg/L, 
averaging about 0.4 mg/L. Boron content averages about 0.1 mg/L (DWR, 2004).  

Groundwater samples were taken at the existing Orchard WCHCell on the HHSEGS site. 
Therefore, the analytical data represents the water quality anticipated at the project wells 
(see Table 5.14-4). 

TABLE 5.15-4R 
Groundwater Quality Data for Orchard Well at HHSEGS Site 

 Units Orchard Well 

Alkalinity Bicarbonate (CaCO3)  mg/L 134 

Alkalinity, Carbonate (CaCO3) mg/L <20 

Alkalinity (Total) mg/L 134 

Aluminum mg/L <0.100 

Arsenic (Total) mg/L <0.030 

Barium (Total) mg/L 0.028 

Beryllium mg/L <0.003 

Bicarbonate mg/L 134 

Cadmium mg/L <0.003 

Calcium (Total) mg/L 53 

Chloride mg/L 7.4 

Chromium (Total) mg/L <0.005 



SECTION 5.15 WATER RESOURCES 

IS061411043744SAC/420246/112130019 5.15-13 
REVISED 12-21-11 

TABLE 5.15-4R 
Groundwater Quality Data for Orchard Well at HHSEGS Site 

 Units Orchard Well 

Conductivity S/cm 557 

Copper mg/L <0.005 

Fluoride (Total) mg/L 0.54 

Hardness (CaCO3) mg/L 246 

Iron (Total) mg/L <0.10 

Lead mg/L <0.015 

Magnesium  mg/L 27 

Manganese mg/L <0.005 

Nitrate/Nitrite mg/L 7.3 

pH Std Units 8.0 

Silica mg/L 10 

Silver mg/L <0.010 

Sodium mg/L 21 

Sulfate  mg/L 110 

Total Dissolved Solids (TDS) mg/L 361 

Total Organic Carbon (TOC) mg/L <1.0 

Total Suspended Solids (TSS) mg/L <1.0 

Zinc mg/L 0.069 

Source: Orchard Well Groundwater Sampling Laboratory Data 
 
g/L = micrograms per liter 
mg/L = milligrams per liter 
S/cm = microsiemens per centimeter 
ND = None Detected  
pCi/L = picocuries per liter 

The beneficial uses of Pahrump Valley Groundwater Basin include municipal and domestic 
supply, agricultural supply, and freshwater replenishment (Lahontan RWQCB, 1995). 

5.15.3.1.4 Flooding Potential 
The project site is located in an area affected by two Federal Emergency Management 
Agency (FEMA) established Special Flood Hazard Zones. Both zones are classified as Zone 
A, which is defined as an area subject to a 1-percent annual chance of flooding with no base 
flood elevation determined. During major storm events, localized flooding may occur and 
ephemeral washes can overflow for a period of a few hours to up to a 24-hour period. Two 
unnamed dry lake beds exist downgradient to the project site that receive tributary 
watershed flows (VTN, 2011a). Flood zones are presently being re-analyzed by FEMA and 
are anticipated to be placed into effect by September 2011. 
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5.15.3.2 Stormwater Runoff and Drainage 

5.15.3.2.1 Stormwater Runoff Prior to Construction 
HHSEGS will be located on undeveloped land in the Pahrump Valley. Stormwater runoff at 
the site is predominantly sheet flow from west to east, eventually discharging into an 
unnamed dry lakebed northwest of the project site. Stormwater runoff also flows in the 
ephemeral washes located on the project site, draining from west to east, eventually 
discharging into the same dry lakebed located in Inyo County. Existing conditions are 
further described in Appendix 5.15C (VTN, 2011a). 

Protection of soil resources during construction activities will be an important factor in the 
design of the erosion and sedimentation controls. To minimize wind and water erosion, 
open spaces will be preserved and left undisturbed maintaining existing vegetation (to the 
extent possible with respect to site topography and access requirements). Areas compacted 
during construction activities will be restored, as appropriate, to approximate 
preconstruction compaction levels to minimize the opportunity for any increase in surface 
runoff. 

If needed, stone filters and check dams will be strategically placed throughout the project 
site to provide areas for sediment deposition and to promote the sheet flow of stormwater 
prior to leaving the project site boundary. Where available, native materials (rock and 
gravel) will be used for the construction of the stone filter and check dams. Diversion berms 
will be used to redirect stormwater around critical facilities, as required. 

Periodic maintenance will be conducted as required after major storm events. Stone filters 
and check dams are not intended to alter drainage patterns but to minimize soil erosion and 
promote sheet flow. 

5.15.3.2.2 Stormwater Runoff after Construction 
Solar field development will maintain sheet flow where possible, with water exiting the site 
in existing natural contours and flows. The majority of the project site is expected to 
maintain the original grades and natural drainage features and, therefore, will require no 
added storm drainage control. In limited areas, such as the power blocks, switchyard, 
heliostat assembly buildings and administrative areas, the stormwater management system 
will include diversion channels, bypass channels, or swales to direct run-on flow from 
upslope areas and runoff flow through and around each facility. Diversion channels will be 
designed so that a minimum ground surface slope of 0.5 percent will be provided to allow 
positive, puddle-free drainage. To reduce erosion, storm drainage channels may be lined 
with a non-erodible material such as compacted rip-rap, geo-synthetic matting, or 
engineered vegetation. The design will be developed for sheet flow for all storm events less 
than or equal to a 100-year, 24-hour storm event. 

All surface runoff during and after construction will be controlled in accordance with the 
requirements of the Drainage, Erosion, and Sedimentation Control Program (DESCP), and 
all other applicable LORS. 

Paved access roads will be designed to allow stormwater to flow unimpeded across the 
roadways in order to maintain the existing sheet flow pattern. The perimeter road being 
constructed along the western property line will be built up within the middle two-thirds in 
order to act as a retention berm to contain increased flows from the postconstruction,




