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Brief Site Description  
 

Our site rests along the Capay Hills in Yolo County in Northern California. The hilly terrain is 

home to ridge features and rangelands utilized for pasture bearing cattle, goats, sheep and lambs for 

grazing (“Capay Valley Area Plan 2010”). The average wind speed at the location is 6.9 m/s and in a 

given 8760 year (24 hours in a day multiplied by 356 days in a year results in 8760 year) with the 

majority of the wind blowing from the North through the North-Northwest direction with the greatest 

wind speed blowing in a direction +10 through -30 degrees in relation to True North at 0 degrees. Refer to 

Appendix A for the average wind speed at Capay Hills in a given year provided by the System Advisory 

Model (SAM) wind resource files. The site spans approximately five square miles and has 24 turbines, 1 

substation, and 1 operations and maintenance building. Our turbine model chosen for this site is the 

Vestas 4.2 MW with 150-meter rotor diameter and stands at 100 meters tall. The climate consists of hot, 

dry summers and cool, damp winters which contributes to the wind regime for this area. (“Capay Valley 

Area Plan 2010”) Approximately five miles northeast from the site lies a 230-kV transmission line that 

parallels Interstate Highway 5 which will connect to the 137kV gen-tie line to transport energy generated 

onsite to the grid.  
 

Design Changes 
 

In order to achieve a financially viable project, the siting team decided to choose a location with 

higher wind speeds than the siting team chose in the 2018 competition which was 7.73 miles away in the 

Capay Hills in Yolo County. Similarly, the change in site location has altered the overall area of the site 

location, which was 18.9 square miles in Colusa and is now 5 square miles at the new Capay Hills site. 

The decision to change the location of the wind farm was due in part to environmental concerns and 

available wind speeds. Colusa County is home to the Little Brown Bat and the Golden Eagle, as presented 

in NREL Wind Prospector software. Yolo County does not have natural Golden Eagle habitat, although it 

does have Little Brown Bat habitat. Overall, there are fewer species concerns in Yolo County, which 

decreased the number of necessary mitigations to protect the species there, making it a more attractive site 

from an environmental standpoint. Considering wind speeds, unlike the Colusa site, which was flat and 

leveled terrain, Capay Hills has rugged geologic features in the form of ridges which allows for greater 

wind shear to build up as it blows past the elevated surfaces. Although the terrain in Yolo County 

demands higher capital expenditures for construction, the increase in average wind speed by 1 m/s 

compared to the wind speeds in Colusa County will result in greater electricity generation. This translates 

into greater revenues which will ultimately outweigh the greater initial capital costs. 
 

Financial Analysis 
 

Initial Capital Costs 

A wind farm of this magnitude is going to have significant initial costs. There are a number of 

permits that need to be obtained from several government levels in addition to studies of the land for a 

more detailed outline of the necessary permits, see Appendix B. Costs of studies include biological 

surveys and cultural studies among many other state required costs. We estimated this first step to cost 

$1,290,000. 

Once all of the permits and regulations are obtained, the next step is to secure the land. These 

contracts can be structured in a number of different ways, we can give a lump sum to the original 

landowner for each turbine or we could structure each contract to give the owner a percentage of revenue 

generated by each turbine (Garlick and Chat). The most realistic way to do this would be to allocate a 

lump sum for the amount of land that we will be used for the site as a whole.  Due to the number of rules 

and regulations that need to be followed, legal fees will be another major expense for the project.  

Once we have obtained all of the preliminary permits, we can begin with the preparation of each 

site for the turbines. The first step is to conduct a geotechnical investigation to understand the geology of 

the land to build effectively. We communicated with Ryan King at Terracon Consultants, Inc. to get an 

estimate of $3,500-$4,500 per turbine. According to King, this will cover the grading and inspection 
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necessary for the roads and all electrical components of the site. Then, construction can get underway. 

This will include costs for the roads getting to and from each location, which will cost approximately 

$2,000,000, according to wind industry professional Dr. Chris Purvis, to fully re-engineer the roadways to 

allow for the massive turbines to even get to the location. During this process, we will also install a 

security system on site in order to protect and ensure our site from potential vandalism, totaling $350,000 

(Purvis).  

A main operating building that can be used as a command center and a place to store spare parts 

and any other equipment that would be needed in order to maintain the site will cost approximately 

$1,000,000-$1,500,000.  

After the infrastructure is in place to allow for heavy machinery to access each site, we will be 

able to begin the construction of each foundation. Given the size and weight of each turbine, we were able 

to estimate costs of $650,000-$750,000 for each of the 24 foundations (Purvis). Once this is completed, 

the turbines can be purchased, delivered and erected. The turbines themselves are $3,500,000-$4,000,000 

each for a grand total of $86,500,000 for all 24 turbines (Purvis). There are two Vestas facilities in 

Colorado: Pueblo and Brighton (Cooper). We contacted Steve Cooper, a wind project manager at a wind 

turbine transportation company called ATS, to estimate the costs of shipping the 24 turbines to our site. 

The estimate came out to about $16,600,000 to deliver all parts (Cooper).  

Next, the interconnection elements of the project can be built. There will be one central substation 

for the site which will cost $7,600,000 (Purvis). The balance of plant components including the electrical 

system circuits and the interconnection of turbines to the substation will cost $11,600,000 (Purvis). The 

substation then needs to tie in with the nearest transmission line. This demands the installment of gen-ties 

as well as a switchyard for metering and protection at the point of interconnection (Purvis). Other 

upgrades to the grid may be required as well (Purvis). The installation of gen-ties will come out to 

$3,000,000 and the switchyard and upgrades will cost $7,649,000 (Purvis). 

The costs of the physical elements of the project highlighted are not the only expenses of the 

initial capital costs. There will be many engineers, crane operators, laborers, studies, consultants, project 

managers, construction managers, administrative management and services and inspections that will 

contribute to the costs (Purvis). At the commencement of the construction phase of the project, we 

estimated the total initial capital cost will be $181,256,000 (Purvis). Reference Appendix D for further 

detail. 
 

Annual Operating Expenses 

The operating expenses, in general, will include service of turbines, maintenance of turbines, 

maintenance of the site, 24-7 proactive monitoring and scheduling coordination and on-site site security 

(Purvis). Of these operating and maintenance costs, there are material as well as employee costs 

considered. The service and maintenance of turbines include the expense of employing wind turbine 

technicians and quality assurance staff plus the costs of any materials needed to complete service and 

maintenance (Purvis). Additionally, the maintenance of the site includes the costs of employing a 

maintenance supervisor and any construction workers or other employees plus the costs of the materials 

needed in the maintenance work (Purvis). Another site maintenance cost includes safety training for 

employees. The 24-7 monitoring and scheduling costs will include employing a coordinator to do real-

time monitoring and energy scheduling (Purvis). Finally, the on-site site security includes the costs of 

staffing a security team as well as any costs associated with the security system. Overall, the total costs 

for general operations and maintenance come out to $1,180,000 per year (Fehrman). For a more detailed 

breakdown of the general operating expenses, see Appendix C. 

 Operating expenses accounted for, there are other general and administrative costs associated 

with the operation of the wind farm. The general costs include insurance, property tax, on-site electric 

power and the cost of the letter of credit (Purvis). Concerning insurance, this will cover the turbines and 

all related equipment in addition to the electrical equipment. This can be covered by an insurer such as 

Travelers through the WindPak Inland Marine Renewable Energy Insurance policy (“Inland Marine 

Renewable Energy Insurance”). Property tax will apply to all permanent buildings and structures, but this 
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does not include the turbines themselves because they are considered temporary structures (Purvis). On-

site electric power refers to the costs of running lights and any computers or security equipment. 

In addition to the general costs, there are the costs of employing administration and the costs of 

their activities or contributions to the operations of the farm. These professionals include general 

administrative and management overhead for asset management; accounting, tax and audit services; legal 

services; owner’s representative; site project manager; environmental health and safety manager and 

owner’s engineer (Fehrman). The general administrative and management overhead for asset management 

covers various costs such as accounting fees, advertising, interest, labor burden, rent, repairs and supplies 

(other than turbine repairs), telephone and internet bills, travel expenditures, utilities, as well as insurance 

(other than for the turbines) (Purvis). All general and administrative costs considered, the yearly costs 

come out to $4,570,000 (Purvis). For a more detailed breakdown of the general and administrative 

expenses, see Appendix C. 

 Finally, there will be annual costs to lease the land for the wind farm, to maintain a community 

fund, to make Payments in Lieu of Taxes (PILOT), and to pay the premium for a decommission bond 

(Purvis). We estimated the land lease is $160 per acre, coming out to a total of $419,680 per year 

(Purvis). The community fund and pilot payments will cost $60,000 annually (Purvis). Lastly, the 

decommissioning bond will have an annual premium of $80,000 and will mature at 3% per year, yielding 

$2,917,000 at the end of the project (Purvis). This will fund the decommissioning of the project at the end 

of the 20-year life. This takes the financial burden of decommissioning and restoration away from the 

landowners and taxpayers and ensures that we, the project owners, will be fully responsible 

(“Decommission Performance Bonds - Solar & Wind Energy”).  

 In sum, the main categories of annual operation and maintenance expenses are: operating, general 

and administrative, land lease, community fund, PILOT and decommission bond costs. The total annual 

operation and maintenance cost considering all categories comes out to $6,316,000 (Purvis). See 

Appendix C for a more detailed breakdown of the annual operating and maintenance costs. 
  

Financing  

Financing fees were calculated using the System Advisory Model (SAM). The cost of acquiring 

financing is $1,000,000 (SAM), and is an element included in total equity capital. The internal rate of 

return (IRR) is 7% at which year 20 is when the return rate will be fulfilled to the investor. Overall, there 

is a net salvage value of the site at 13% which will amount to $21,762,012 in value at the end of the 

analysis period, otherwise considered as the end of the project’s 20-year plan.  

In order to get the construction financed, a total of $3,348,002.00 was borrowed and will be paid 

through loan periods every 6 months. The amount borrowed per each construction loan is known as the 

principal amount and equals $164,700,096.00. This principal amount coincides with the up-front fee 

involved to acquire the loan which is set at 1% of that $1,647,096.00 and is equivalent to $16,470.96. A 

4% annual interest rate for loans is applied, with loans being paid semi-annually, interest is calculated to 

be $1,674,000.96. Adding the interest to the up-front fee cost calculated from the principal amount results 

in the $3,348,002.00 borrowed in total.  

Depreciation is distributed on a federal level and calculated 

according to a 5-yr MACRS schedule. The deducted tax percentages 

and the amount received per year is listed in Table 1 and was calculated by 

SAM. Allocations of property eligible for depreciation is at 90%, which 

results in a gross amount of approximately $166,000,000 over the span of the 

schedule.  

The California standard rate on income tax is 7% while the federal 

income tax rate is 21%, a total of 28% applied to our wind farm. In addition 

to income tax, California requires a 4% sales tax on total direct costs 

affiliated with projects such as our wind farm. This sales tax covers 66% of 

our total equipment costs and calculates to $4,305,692 in sales tax. 

 

Table 1 - Depreciation Schedule  
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Insurance for the duration of the project  

construction equals $3,600,000. Annual insurance for the 

lifetime of the project is estimated at $240,000 a year, 

and covers workers, machinery, or any property that is 

at risk of damaged.  

Items included in the balance of plant, as well 

as operations and maintenance, are taxed approximately 

$33,000  a year. Overall, the assessed percentage of 

installed cost equals 20% and results in around 

$33,480,000 in assessed value. With a property tax rate 

of 1.03% a year and an assessed value of $33,480,000, 

$345,050 is the final total cost of taxable property in a 

given year of the wind farm.  

Equity that is owed at the beginning of the project is $73,875,977 while the size of debt at the 

beginning is $110,739,816. Debt service coverage ratio is 0.81 and is assumed to remain constant 

throughout the duration of the twenty-year plan. Table 3 displays the percentage of returns based off 

yearly revenue, every 5 years. 

 

In regard to debt, our wind farm holds 60% of total capital cost 

in debt and will be paid off at an annual interest rate of 7%. Debt will be 

paid in full at the end of year ten of operation through standard 

amortization. This allows for equal payments of just under $16,000,000 a 

year, as displayed in Table 4. Debt closing costs equal $500,000 with an 

up-front fee of 2.75% of total debt (SAM).  

Simply providing the number for an investor is not going to be 

enough to get them on board with our project. With a project that requires 

this amount of capital investors will want to know how long it will take 

for them to get a return. The fully completed wind farm would generate 

roughly $18,000,000-$19,000,000 annually. Knowing the total cost of the 

farm would roughly be $178,000,000, we are looking at breaking even 

and turning a profit in year 10 of the project. This allows for 10 years of 

profit after we have taken care of the annual operating expenses. 
 

Alternatives in the Market 
 

Something that our team identified as a potential alternative to 

purchasing each turbine would have been to lease each one. This would 

greatly reduce the initial capital cost for the farm making it more 

attractive to investors. After looking into this option, conversing with a 

number of professionals in the field, and speaking with professors we were unable to identify a realistic 

way to create a financial model based on this method. 

With a project of this magnitude, it is incredibly important to look at any and all alternatives that 

could benefit the project. Through our exploration of the industry’s market and in a phone conversation 

with California Independent System Operator (CAISO) representative, Don Tretheway, and other 

industry professionals, we determined that the inclusion of a battery in our project would be beneficial 

Table 4 - Return on Debt  

Table 3 - Return on Equity 

Table 2 - Property Tax 
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from an energy supply and financial standpoint. A battery on a wind farm would have multiple uses by 

allowing the operators to manipulate the flow of electricity into the main power grid. One of the most 

beneficial uses would be the storage of electricity that is generated during non-peak demand hours. This 

allows the wind farm to continuously generate electricity and store it until the demand for electricity 

increases. At our site, we were able to identify that there is, on average, a 2-3 meter per second increase in 

wind speed between 9 pm and 9 am (SAM).  

With this in mind, it makes  

our project even more attractive 

compared to other renewable 

energy generation sources such 

as solar.  Solar is not capable of 

generating electricity overnight 

while our turbines have the 

opportunity to produce electricity 

on a much more reliable and 

consistent basis during that time. 

It's great to see an increase in 

wind speed like this on a wind 

farm. However, it does not 

translate into increased profit for 

the wind farm since this increase 

in wind speed and electricity 

generation is during non-peak 

demand hours. For this to be as 

beneficial as possible, we would 

need to store and then sell the 

electricity during peak demand 

hours, which is between 4 pm and 9 pm. Given the size of our wind farm, there are only a few batteries 

that would be able to store and then transfer enough electricity to make this a viable option. After 

consulting with professionals in the industry, crunching the numbers and comparing them to our initial 

reports, we identified that a 60 MWh battery would be the most cost effective and efficient means of 

storing energy on our farm (Purvis). This is what made implementing a battery like this so attractive; if 

we were able to store this increased amount of electricity and sell it during peak hours, we would be able 

to increase our annual revenue by $770,000. 
 

 

Appendices 
 

Appendix A  

Table A-1 Yearly Average Wind Speed (SAM) 

 
 

Table 5 - Added Revenue from a 60 MWh Battery  
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Appendix B 

Table B-1 - Required Permits (Tschudin and Shasta County) 

 
 

Appendix C  

Table C-1 - Annual Operating Expenses (Purvis) 
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Appendix D 

Table D-1 - Initial Capital Costs (Purvis) 
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Appendix E 

Table E -1 – Project Pro Forma 
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