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August 12, 2024 
 
Rainie Torrance           
Utilities PUA Manager      
City of Needles    

817 Third Street      
Needles, CA 92363    
 
Re: City of Needles Solar Engineering Evaluation &Feasibility Study 

Dear Ms. Torrance: 

Thank you for the opportunity to perform an Engineering Evaluation and Feasibility Study (EEFS) 
on the City of Needles’s solar infrastructure development opportunities and multiple site 
surveys pursuant to your RFP award of April 12 last.  Attached please find our report for your 
review.  

In furtherance of implementing the ultimate needs of solar development, we feel strongly that 
our industry experience, engineering and energy conservation expertise, and superior value will 
make us the clear choice for your future utility scale solar energy and RECs requirements, 
whether via a PPA or turn-key utility design-build projects. 

We hope to continue to serve you as you move forward to address your energy purchase 
and/or facility needs. 

Sincerely, 

 

Arlen Barksdale, PhD 
Physicist and Engineer 
UniSol Solar, a division of Arborvitae Enterprises, LLC 
in cooperation with 
UCSD Jacobs School of Engineering 

 

     

 
___________________________________________________________________ 

1968 Circle Park Lane • Encinitas, CA 92024 • drarlenb@gmail.com • 760.533.8714  
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Engineering Solar Feasibility Study – City of Needles 

EXECUTIVE SUMMARY ABSTRACT 

The goal of this solar engineering feasibility study is to analyze possible solar energy sites to supply 
power to the City’s utility via a Power Purchase agreement or a city-owned design-build solar field. The 
primary focus is photovoltaic (PV) system installations as a ground-mount array on one or more of ten 
(10) possible sites on or near the 69KV transmission service line for the Needles Public Utility Authority 
utility provider.  
The annual projected alternative energy requirement per the California Air Resources Board (CARB) is 
used to establish the minimum size project of 3 MW for efficient solar placement. Electrical services 
extensions required to interconnect the potential array location the existing grid were evaluated to 
determine the estimated interconnection cost. Other financial impacts such as the current design-build 
cost per MW dc as well as anticipated extraordinary civil engineering costs and land-related studies (e.g, 
CEQA, biological, archeological, seismic, SWPP, etc.) were considered to estimate the overall cost of the 
facility and its effective power purchase agreement (PPA) rate.  

This analysis can be used to determine if investing in its own solar electric energy generating plant 
(financed via grant or bond) will meet the City’s long-term goals. Additionally, a PPA with a contract-end 
ownership flip to the City option is explored to tailor an optimum project to the City’s utility generation 
goals. The output of this Feasibility Study includes a detailed spreadsheet of each site analysis report on 
installation costs and expected PPA rates with array sizing and a conceptual one-line electrical design.  
The conclusion of this study demonstrates that meaningful immediate short-term electrical power 
purchase savings (avoided costs) under current WAPA wholesale pricing, plus renewable energy 
certificates (RECs) and greenhouse gas emissions offsets (GHGs) avoided costs, is obtainable within the 
current municipal budget with an additional advantage of a 30 year long-term savings (avoided costs) 
over WAPA power purchase costs and the benefit of CARB compliance for renewable energy generation 
30% goal. Additionally, an ownership flip at a significantly reduced price (e.g. scrap cost) can be obtained 
at contract endpoint for a PPA approach.  
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Engineering Solar Feasibility Study – City of Needles 
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Engineering Solar Feasibility Study – City of Needles 

Introduction 

Needles is a city in eastern San Bernardino County, California, in the Mojave 
Desert region of Southern California. Situated on the western banks of the 
Colorado River, Needles is located near the California border with Arizona and 
Nevada. The city is accessible via Interstate 40 and U.S. Route 95. The 
population was 4,959 at the 2020 census, up from 4,844 at the 2010census.  

Needles was founded in May 1883 during the construction of the Atchison, Topeka and Santa Fe 
Railway, which originally crossed the Colorado River at Eastbridge, Arizona three miles southeast of 
modern Needles. Needles was named after "The Needles", a group of pinnacles in the Mohave 
Mountains on the Arizona side of the river.  

Needles was a major stop on the historic U.S. Route 66 highway from the 1920s through the 1960s. For 
migrants from the Midwest Dust Bowl in the 1930s, it was the town that marked their arrival in 
California. The city is lined with motels and other shops from that era. Needles is now a tourism and 
recreation center. The city is the eastern gateway to the Mojave National Preserve, a scenic desert area. 

The City of Needles has currently engaged Arborvitae Enterprises LLC through a public awarded 
consultation to achieve the following: 

• Evaluate feasibility of ten (10) potential solar sites 
• Rate these sites as to least-to-most feasible 
• Estimate design build costs and PPA rates 

The audit field team focused on these 10 Sites with the audit concentrating on deriving feasibility ratings 
for potential solar projects that can be employed to reduce costs, improve reliability and achieve CARB 
standards in the most economical way. Below is a map of those ten potential solar sites which are under 
consideration and were investigated (the corresponding information gathered and evaluated is listed in 
Appendix D). 

  

 



                                                                                             Strictly Confidential  

6 of 32  Needles Solar Evaluation Report 
 

 
A division of Arborvitae 

Enterprises, LLC 

 
Needles Community with 10 potential solar Sites under consideration: 
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Project Description and Analysis 

Site #1 – Old treatment Plant 10 ac 
 

Option A and B compare 3rd party PPA w/ ownership flip with Municipal bond financing with outright 
ownership as to PPA rates and desirability ratings: 
 
Option A (Site 1)- This 10 ac tract is fenced and can easily be repurposed as a solar field, 

• Proposed ownership: 3rd party PPA structure with ownership flip to Needles at 30 yr 
• Site Capacity: 3MW dc furnishing 2.499 MWac plate  
• Production: outputting 6,894 MWhr in year 1  
• Permitting: CEQA and study reports would be negligible cost  
• Interconnect cost: minimal with 69kv line connection only .04 mi away 
• Civil: flat already used land with negligible site prep cost 
• Project estimated cost: $5,025,000 
• Project effective PPA rate: $0.0518/kwhr 
• Site desirability rating (scale 1 to 10): 7.02 

 
Engineering site review and analysis report sheet for Site #1-A  
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Option B (Site 1) - This 10 ac tract is fenced and can easily be repurposed as a solar field, 
• Proposed ownership: direct Needles ownership at outset 
• Site Capacity: 3MW dc furnishing 2.499 MWac plate  
• Production: outputting 6,894 MWhr in year 1  
• Permitting: CEQA and study reports would be negligible cost 
• Interconnect cost: minimal with 69kv line connection only .04 mi away 
• Civil: flat already used land with negligible site prep cost 
• Project estimated cost: $5,025,000 
• Project effective PPA rate: $0.0364/kwhr 
• Site desirability rating (scale 1 to 10): 10.0 (highest) 

 
Engineering site review and analysis report sheet for Site #1-B  
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Project Description and Analysis 

Site #2 – Landfill near airport 120 ac 
 

This 120 ac tract is former landfill and can easily be repurposed as a solar field, 
• Proposed ownership: direct Needles ownership at outset 
• Site Capacity: CARB guidelines 30%: 3MW dc furnishing 2.499 MWac plate  
• Production: outputting 6,894 MWhr in year 1 
• Permitting: CEQA and study reports would be negligible cost  
• Interconnect cost: approx. $2M with 69kv line connection 2 mi away 
• Civil: flat already used land with negligible site prep cost. Question of depth of piling 

penetration. 
• Project estimated cost: $7,125,000 
• Project effective PPA rate: $0.04877/kwhr 
• Site desirability rating (scale 1 to 10): 7.46 (moderately high) 

 
Engineering site review and analysis report sheet for Site #2  
 

 

 

 

 



                                                                                             Strictly Confidential  

10 of 32  Needles Solar Evaluation Report 
 

 
A division of Arborvitae 

Enterprises, LLC 

Project Description and Analysis 

Site #3 – PPA offer near airport 120 ac 
 

This 120 ac tract is reasonably level and can be repurposed as a solar field, 
• Proposed ownership: 3rd party PPA structure with no indication yet of any ownership flip terms 
• Site Capacity: CARB guidelines 30%: 3MW dc furnishing 2.499 MWac plate  
• Production: outputting 6,894 MWhr in year 1 
• Permitting: CEQA and study reports would be modest cost  
• Interconnect cost: approx. $4M with 69kv line connection 4 mi away 
• Civil: reasonably flat land with low site prep cost 
• Project estimated cost: $9,050,000 
• Project effective PPA rate: $0.0882/kwhr 
• Site desirability rating (scale 1 to 10): 4.12 (moderately low) 

 
Engineering site review and analysis report sheet for Site #3  
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Project Description and Analysis 

Site #4 – West side 38 ac 
 

This 38 ac tract is raw land with rolling flood wash and cannot be easily developed as a solar field, 
• Proposed ownership: direct Needles ownership at outset 
• Site Capacity: CARB guidelines 30%: 3MW dc furnishing 2.499 MWac plate  
• Production: outputting 6,894 MWhr in year 1 
• Permitting: CEQA and study reports would be moderate cost  
• Interconnect cost: approx. $1M with 69kv line connection 1 mi away 
• Civil: raw land with rolling flood wash est $2M cost to remediate 
• Project estimated cost: $8,050,000 
• Project effective PPA rate: $0.05423/kwhr 
• Site desirability rating (scale 1 to 10): 6.71 (moderate) 

 
Engineering site review and analysis report sheet for Site #4 
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Project Description and Analysis 

Site #5 – West side 23 ac 
 

This 23.79 ac tract is raw land with rolling flood wash and cannot be easily developed as a solar field, 
• Proposed ownership: direct Needles ownership at outset 
• Site Capacity: CARB guidelines 30%: 3MW dc furnishing 2.499 MWac plate  
• Production: outputting 6,894 MWhr in year 1 
• Permitting: CEQA and study reports would be moderate cost  
• Interconnect cost: approx. $1M with 69kv line connection 1 mi away 
• Civil: raw land with rolling flood wash est $2M cost to remediate 
• Project estimated cost: $8,050,000 
• Project effective PPA rate: $0.05422/kwhr 
• Site desirability rating (scale 1 to 10): 6.71 (moderate) 

 
Engineering site review and analysis report sheet for Site #5 

 

 

  



                                                                                             Strictly Confidential  

13 of 32  Needles Solar Evaluation Report 
 

 
A division of Arborvitae 

Enterprises, LLC 

Project Description and Analysis 

Site #6 – SW corner off residential 25 ac 
 

This 24.91 ac tract is raw land with rolling flood wash with small acreage usable as a solar field, 
• Proposed ownership: direct Needles ownership at outset 
• Site Capacity: CARB guidelines 30%: 3MW dc furnishing 2.499 MWac plate  
• Production: outputting 6,894 MWhr in year 1 
• Permitting: CEQA and study reports would be moderate cost appr $35K 
• Interconnect cost: approx. $1M with 69kv line connection 1 mi away 
• Civil: raw land with rolling flood wash but some flat est $100K cost to remediate 
• Project estimated cost: $6,160,000 
• Project effective PPA rate: $0.0431/kwhr 
• Site desirability rating (scale 1 to 10): 8.44 (high) 

 
Engineering site review and analysis report sheet for Site #6 
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Project Description and Analysis 

Site #7 – Switch Station 2 ac 
 

This 2 ac tract is clean flat land within switch yard premises- small acreage usable as a small solar field, 
• Proposed ownership: direct Needles ownership at outset (some BLM overlap to resolve) 
• Site Capacity: 500kw dc furnishing 417 KWac plate  
• Production: outputting 1149 MWhr in year 1 (small operation may not be worth the effort) 
• Permitting: CEQA and study reports would be minimal to no cost  
• Interconnect cost: approx. negligible with 69kv line connection on site apprx $50k 
• Civil: flat developed commercial utility company switch yard land – minimal to no cost 
• Project estimated cost: $887,500 
• Project effective PPA rate: $0.06575/kwhr 
• Site desirability rating (scale 1 to 10): 5.53 (moderate) 

 
Engineering site review and analysis report sheet for Site #7 
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Project Description and Analysis 

Site #8 – Near new treatment plant 4 ac 
 

This 3.589 ac tract is raw land with small acreage usable as a solar field, 
• Proposed ownership: direct Needles ownership at outset 
• Site Capacity: 2MW dc furnishing 1.667 MWac plate  
• Production: outputting 4,596 MWhr in year 1 
• Permitting: CEQA and study reports would be moderate cost 
• Interconnect cost: approx. $150K with 69kv line connection nearby 
• Civil: raw land est $117K cost to remediate 
• Project estimated cost: $3,617,000 
• Project effective PPA rate: $0.1015/kwhr 
• Site desirability rating (scale 1 to 10): 3.58 (low) 

 
Engineering site review and analysis report sheet for Site #8 
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Project Description and Analysis 

Site #9 – Old ice plant near RR 50 ac 
 

This 50 ac tract is rough land, some heavily treed, some steep slopes, with only small acreage usable as a 
solar field, 

• Proposed ownership: direct Needles ownership at outset 
• Site Capacity: 1MW dc furnishing 833 KWac plate  
• Production: outputting 2298 MWhr in year 1 
• Permitting: CEQA and study reports would be moderate cost as repurposed commercial 
• Interconnect cost: approx. $375K with 69kv line connection nearby up the hill 
• Civil: rough land est $117K cost to remediate 
• Project estimated cost: $2,167,000 
• Project effective PPA rate: $0.0561/kwhr 
• Site desirability rating (scale 1 to 10): 6.48 (moderate) 

 
Engineering site review and analysis report sheet for Site #9 
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Project Description and Analysis 

Site #10 – Bureau reclamation land 14 ac 
 

This 13.75 ac tract is commercial BOR land flat acreage all usable as a solar field, 
• Proposed ownership: direct Needles ownership at outset (requires arrangement with BOR) 
• Site Capacity: CARB guidelines 30%: 3MW dc furnishing 2.499 MWac plate  
• Production: outputting 6,894 MWhr in year 1 
• Permitting: CEQA and study reports should be negligible as repurposing commercially used 

cleared land approx. $17K 
• Interconnect cost: approx. $150K with 69kv line connection across rail road 
• Civil: raw land all flat and usable est $100K cost to clean up stored gravel and rock piles  
• Project estimated cost: $5,292,000 
• Project effective PPA rate: $0.0379/kwhr 
• Site desirability rating (scale 1 to 10): 9.58 (very high) 

 
Engineering site review and analysis report sheet for Site #10 
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Engineering Solar Feasibility Study – City of Needles 

Summary & Conclusions 

The goal of this feasibility study was to analyze ten (10) site locations for potential photovoltaic (PV) 
electrical generation systems for direct consumption by City of Needles Public Utility Authority and 
compute avoided costs.  

Location Summary: The designated potential locations on various sites in and about Needles, San 
Bernardino County, California were evaluated for cost of installation including costs of design-build, 
interconnection, site preparation, studies for permitting and the expected effective power purchase costs 
per kwhr.  The results were tabulated and rated as to desirability on a scale of 1 to 10, with 10 being the 
best.  See individual project descriptions above and detail of the data compilation on the relevant sites in 
Appendix D. A summary of the key data is tabulated below in Table 1. Of note is that approximately five 
of the ten Sites rated 7 or above which are potentially desirable locations for a utility-owned solar electric 
generation plant that would satisfy the coming CARB requirements for 30% renewable mix in the utility’s 
community power needs.  

Table 1 Site Summary 
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Avoided Costs (savings) summary:  

a) From reduced PPA costs: Note that a preponderance of the Sites could produce power for the 
municipal utility below the current WAPA wholesale price creating a near-term savings, and with 
the savings amortized over a 30 year lifespan of the alternative energy plant, a further avoided 
cost advantage of some $15,891,866 is obtainable. An additional advantage is an emergency 
reliability backup of at least 30% of the demand load in the event of outages from WAPA deliveries 
of electricity due to natural or man-made disasters.  

 
b) From reduced REC purchases: The utility is currently purchasing 50,000 RECs (renewable energy 

certificates 1 REC = 1 mwhr retail power usage) annually to satisfy statutory Renewable Portfolio 
Standards (RPS) requirements (AB2514 Public Owned Utility responsibility and CA Pub Util Code 
Sec 399.11 et seq.) from a 3rd party (3Degrees Group, Inc.) to compensate for non-renewable 
generation at $412,500 cost per year ($8.25/REC currently in a 10 year contract). With the 
installation of 3 MW solar power generation (producing some 6894 RECs per year or 192,494 over 
30 yr), the utility will benefit an additional minimum avoided costs of $2,476,556 over the initial 
30 year operation cycle of the generating facility. 

 
c) From reduced GHG purchases: Additionally, the Needles Public Utility Authority currently has 

mandatory GHG (greenhouse gas emissions – carbon dioxide) reporting requirements as an 
Electric Power Entity (EPE) under AB-32 (GHG reporting). The current annual CO2e source includes 
power imports e-tagged from WAPA (Western Area Power Administration) delivery point of 
23,130.26 metric tons as verified by WZI Inc. (independent 3rd party consultant in conformance 
with AB-104462). Accounting for a 30% free allowance, the net 70% responsibility for the utility 
computes to 15,491.18 metric tons. Currently the annual bill payment requirement to purchase 
offsetting DEBs (Direct Environmental Benefits) stands at $1.138M, paid in triannual installments. 
With the installation of 3 MW solar power generation (producing some 30% of power purchases, 
the conservative estimate of annual GHG savings is $ 341,400 in year1).  In sum the additional 
avoided costs for GHG reduced emissions over the 30 year life cycle of the solar generating plant 
at a 2.5% CPI is approximately $14,970.922. 

  
d) Total avoided costs: Appendix C summarizes all of the avoided costs totaling some $ 33,339,243 

with the development and operation of its own renewable energy generating plant. Note that 
with a proposed 3MW solar plant costing about $5,025,000 that the avoided costs alone pay back 
this capital expense in 7 years. 
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Appendix A 

Award Letter 

 

 

 

  

 

 City of Needles 
817 Third Street, Needles, California 92363 

(760) 326-2113     •      FAX (760) 326-6765 

www.cityofneedles.com 

Mayor Janet Jernigan  
Vice Mayor Kirsten Merritt 
Councilmember Tona Belt  

Councilmember Ellen Campbell 
Councilmember Jamie McCorkle 

Councilmember JoAnne Pogue 
 Councilmember Henry Longbrake 

City Manager Patrick Martinez 
  

April 12, 2024 
 
Arborvitae Enterprises, LLC 
1968 Circle Park 
Encinitas, CA 92024 
 
Attn: Arlen Barksdale 
 
RE:  AWARD of the SOLAR PHOTOVOLTAIC FEASIBILITY STUDY 
  
Congratulations !!!, Arborvitae Enterprises. you have been awarded as the low bidder for the 
above-mentioned RFP and approved at the 04/09/2024 City Council Meeting.  
 
I have attached the Professional Services Agreement for the project. Please print out and 
sign page 12 attached. If you could please scan and/or return only the signature page 12 
identified in the document that would be great. Once the City signs all documents, I will 
send you a complete original copy. A Meeting will be scheduled, please send availability dates 
in order to set up a goals meeting. 
 
Other documents to submit: 

• Insurance required. 
• Business License application 

 
Should you have any questions, please give me a call at (760) 326-5740 Ext. 130 all 
documents can be forwarded to Tammy Ellmore at tellmore@cityofneedles.com 
 
 
Thank you again for your participation in our RFP. 
 
Rainie Torrance 
Utilities Manager 
(760) 326-5740 x 140 
rtorrance@cityofneedles.com 
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Appendix B 

Data Analysis Detail 

TECHNICAL:  Meteorological and Production data 
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Givens: single axis tracker, bifacial solar modules, and azimuth 180 deg (south).  

Calculation for Yield: = 6,642,891 kwhr/yr / 3MWdc solar array = 2297.9 kwhr/kwdcp installed. 
Calculations include compensating for random shadowing, slight variations in tilt and direction, and 
electrical line losses. This yield number is used in the financial modeling for each site to obtain build-
design cost and effective 30 year PPA rate for comparisons with standardized variables. 
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Project Schedule (TIMELINE GUIDANCE): The Engineering, Procurement and Construction (EPC) timeline 
for design-build approximately covers 10 months following Notice to Proceed with an anticipated 
schedule below:  
 

 

COST guidance:  

Due to the government administration effecting tariffs against imports of silicon solar panels, aluminum 
and steel, there is a current cost driver of commodities to the upside: 

CHART OF COMMODITIES AFFECTED: 

Ø Aluminum 
Ø Copper 
Ø Steel 
Ø Silicon 

Comment on incentives: 

• Federal tax credit (ITC) is currently 30%, decreasing thereafter. 
• Although depreciation may be taken all in year 1, we utilize a 6 year MACRS model. 
• The depreciation is diminished by ½ of the ITC (15%), so the effective depreciation is 85% of 

the EPC (engineering, procurement, construction) costs. 
• The new tax law commercial federal tax rate of 20% is applied. 
• The ITC will also apply to the battery charging systems powered by solar. 
• Certain Municipal financial repayment structures can be taken as tax exempt but at the 

sacrifice of the ITC and depreciation. 
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Appendix C 

Calculations of Avoided Costs 

 Needles PUA Stack-Up  
    
 AVOIDED LIFETIME COSTS and VALUE ADDED:   

Avoided PPA WAPA purchases   $15,891,866  
Avoided future RECs purchases  $ 2,476,576  

Avoided GHG DEBs purchases  $14,970,822  
  $33,339,243  
    

    

 
    

    
    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If PPA approach is preferable over bond financing, using the EPC guidance costs from Appendix E, it 
appears for Site 1-A a 30 year PPA rate of $0.0518/kwhr (initially) would result in a favorable investor 
IRR (internal rate of return) of 8.29% from a current project cost of $5,025,000 which should provide a 
financially viable opportunity for typical investor/lender. The PPA model reduces Needles risk and 
indebtedness and still provides a significant avoided costs over WAPA/REC/GHG expenses. See model 
below for assumptions rollout for PPA calculation and estimated project costs (Site 1-A exemplar): 
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Appendix D 

Needles Solar Site Data Analysis Chart 

The following 10 projects have been evaluated and assigned a feasibility rating (from 1 to 10) based on 
optimal cost, infrastructure development and effective resultant PPA rate: 
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Appendix E 

Base-line Assumptions 

1. O&M scope elements required 

For the solar installations, these ongoing elements are required for Operations & Maintenance (O&M) 
and have been budgeted in the various Sites analysis as initially $11,667 per MW dc: 

a. SCADA Monitoring 
b. Reporting annual performance 
c. Ongoing Maintenance as needed 
d. Repair service calls 
e. Cleaning 
f. Replacement inverters as needed 
g. Replacement solar panels as needed 

2. EPC current benchmark (design-build turnkey array) 
a. $1.45+/- per watt dc installed 

3. Investor Owned Considerations 
a. Internal Rate of Return at 8.3%,  
b. ITC and depreciation applicable,  
c. no debt, 100% equity contribution 
d. tax base fed 20%, state 8.85%,  
e. favorable lease rate on municipal property at $1/ac/yr 

4. Municipal Owned considerations  
a.  -0- % return (breakeven)  
b. 3.5% municipal bond financing, 100% debt from bond 
c. no ITC and no depreciation applicable,  
d. no tax consequences,  
e. site control no cost 

5. PPA considerations 
a. 30 year, 1.5% escalation. PPA calculated for each site 
b. 1.75% labor increase annually 
c. CapEx calculated for each site 

6. Solar Insurance 
a.  decreasing term, $0.17/$100 on capex depreciable amount 
b. 1.75% insurance rate increase annually 

7. Project Development costs 
a. Industry standard average at $0.225/watt 
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Arborvitae Enterprises LLC  
In the 50+ years since the Barksdale family engaged in the solar silicon cell business, we’ve seen 

unimaginable changes and major breakthroughs in technologies and roll-outs – both in our company and in the 
renewable energy sector. We are excited to share more of the great projects we have completed in recent years. 
These projects will continue to prove our dedication to high quality and customer service.  

From computerized electronic monitoring and power management systems to complex charge 
controllers, battery storage and conventional generation integration, we are doing more interesting and 
challenging projects every day.  

We continue to add to our highly skilled workforce to handle the growing demand for our solar solutions 
and we continue to train and educate our team which is improving our ability to deliver ever larger and more 
complex projects on-time and on-budget. We remain committed to excellence in customer service --whether it’s 
helping you process a CUP or rebate or going the extra mile to find that perfect solution for your unique site and 
energy complement of design-build storage, substation, transmission, distribution, interconnection, O&M, SCADA 
or operations management requirements. 

Our team members are each and every one committed to social and environmental responsibility in 
everything we do from working with educational organizations, ecological foundations,  deserving charities and to 
promoting volunteerism among our employees, we will leave our planet earth a better place than we found it.  

Further we endeavor to support our commitment to serve our customers in the ways we always have, 
with honesty and integrity. We look forward to addressing your needs and exceeding your expectations. 
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Resume of Key Staff 

 
 
CHIEF EXECUTIVE OFFICER 
UniSol Solar & Storage 
Arlen Barksdale, Ph.D. 
CSLB C-46 Solar license #1119501 
 

Dr. Barksdale, of Cherokee extraction, from 1975 to the present he 
is the President and CEO of Hytec Engineering & Design, a firm 
specializing in solar engineering design, telecommunications data 
transmission, technical publications and printing, and customer 
computer application development. 

Additionally he is CEO/CTO of UniSol Solar, LLC (a unified solar- 
storage systems development company). Dr. Barksdale is solidly experienced in the silicon industry since 
1973 with his debut with Texas Instruments. He has been instrumental in the rollout of 2GW+ silicon-
based solar/storage projects and counting.  He has held numerous executive level positions in high 
technology companies.  Chairman-emeritus of the Green Government Commission of Lake City/Hinsdale 
County, Colorado, he is also the primary strategist and project developer for commercial as well as utility 
scale solar projects since 2004. Dr. Barksdale is a senior Computer Science and Engineering mentor at 
the Jacobs School of Engineering of UCSD in California. In 2002-03 Dr. Barksdale as Chief Technology 
Officer headed up the Technology Divisions of two start-up high tech companies – All Optical Networks 
and Interphotonics, Inc. – both in the optical telecommunications field.  

An avid inventor, he is  the owner of the Solar Collector Core Technology (patent pending), the 
Programmable Photonic Integrated Circuit (patent pending), an Adjustable Single Axis Solar Tracker 
(patent pending), Thermoelectrically Cooled 65GHz LNA (patent pending), and the Business-card-size 
CD (patent issued). He has over 50 years experience in electronic and silicon semiconductor technology 
development-to-manufacturing. Prior to 1991, Dr. Barksdale held positions within the academic 
community, including National University’s Computer Science and Engineering department, where he 
variously held the positions of Dean, Department Chair and Professor, and at Rice University where he 
was a research fellow working with X-Band microwave studies of II-VI and III-V semiconductors at 
cryogenic temperatures. From 1973 to1977, he served as Director of Operations for Texas Instruments’ 
Calculator and computer products, PCB assembly, CMOS, and silicon material divisions. At TI, Dr. 
Barksdale received significant recognition for his groundbreaking work in advanced silicon growth 
manufacturing technology pioneered for the RAM products which launched the present day personal 
computer industry.  

A veteran of the United States Air Force during the Vietnam era, he was a member of the Intelligence 
Corps (Russian language translator, cryptographic and electronics). Dr. Barksdale is a National Science 
Foundation fellow, Welch Foundation fellow, and Atomic Energy Commission special fellow in Nuclear 
Science & Engineering. Dr. Barksdale holds a Ph.D. and M.A. in Solid State Physics from Rice University, 
a B.S. Physics/Math/Chemistry from the University of Texas, and A.A. Biology/Math from Weatherford 
College.  He also has conducted Postdoctoral research at the M.D. Anderson Cancer Research Institute 
in Houston. 
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Certification 

 

Pursuant to your request, I hereby submit this solar electric generation feasibility study report in its 
entirety as to form and content and attest to the best efforts to provide a true and comprehensive 
technical analysis of the subject matter herein. Results accuracy is expected to be +/-5%. Calculations 
based on premises of current financial and commodities markets and are subject to as-built drawings 
and City plan review of permits.  

Dated this the 12th day of August, 2024. 

 

Attest, 

 

Arlen Barksdale, PhD 

Chief technology Officer 
Physicist and Engineer 
UniSol Solar & Storage 
CSLB C-46 Solar license #1119501 
a division of Arborvitae Enterprises LLC 
in cooperation with 
UCSD Jacobs School of Engineering 

 

 

 

 

 
Arborvitae Enterprises LLC 

1968 Circle Park Lane 
Encinitas, CA 92024 

 
Arlen Barksdale, Ph.D. 

CSLB C-46 Solar #1119501 
760.533.8714 

drarlenb@gmail.com 


