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1. Introduction 

The City of Weed is located in Siskiyou County, California at the juncture of Interstate Route 5 and 

State Route 97 about 50 miles south of the Oregon/California border.  The City’s sanitary sewage 

operations are made up of two different collection and treatment facilities with a common disposal 

area.  The northern portion of Weed is served by the Weed sewer system and the southern portion 

of town is served by the Shastina sewer system. 

Electrical costs for sanitary sewer system make up a significant percentage of the overall operations 

cost for the system.  The average electrical cost to run the system is $ 76,000 annually.  Electricity 

for the sanitary sewer system operations is currently being purchased from Pacific Power. 

The location map and City boundaries are presented in Figure 1.  This figure was developed using 

Toolbox Element 1.3, GIS Layers with General Application Information. The GIS layers and 

mapping provided the basis for the figure and district information was used to generate the 

boundary. 

1.1 Purpose of this report 

The purpose of this report is to help develop the Small Community Tool Box as a demonstration 

project as well as to assist the City of Weed in determining the feasibility of installing an alternate 

energy source to produce energy for their sanitary sewer system operations. 

1.2 Scope and limitations 

This scope of this engineering study is to evaluate the feasibility of installing a city owned and 

operated alternate energy plant to help reduce electrical costs for the City of Weed sanitary sewer 

system. 

This report: has been prepared by Bray & Associates Civil Engineering and Land Surveying and 

reviewed by GHD for the North Coast Resource Partnership. The City of Weed has signed a 

participation agreement relating to the demonstration project that is the subject of this report. It 

should be emphasized that report is to be used as an example of how tools and processes can be 

used to help further infrastructure improvement projects for a variety of communities throughout the 

North Coast region. Further planning, analysis, engineering and permitting may be required. 

The opinions, conclusions and any recommendations in this report are based on conditions 

encountered and information reviewed at the date of preparation of the report. This report has been 

prepared based on information provided by others, which has not been independently verified or 

checked.  

Any cost estimates presented in this report or through related Toolbox elements are for conceptual 

purposes only. Actual prices, costs and variables may be different at the time of the actual project 

and thus, project costs may change. Actual costs will depend on final project configuration and 

requirements. There is no warranty or guarantee that the project as currently conceived can or will 

be undertaken at a cost which is the same or less than costs that may be inferred from this report. 

1.3 Assumptions 

Estimates for this report are based on the assumption that contract prices for installation of the plant 

will be similar to those tracked by the California Energy Commission for government projects in 
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2013 and 2014.  Energy plant modeling is based on estimated site conditions within the System 

Advisor Model (SAM) provided by the National Renewable Energy Laboratory and the US 

Department of Energy.  This engineering report also assumes that the City will be able to borrow 

money for capital improvements at low interest rates ranging from 1% to 3% due to their severely 

disadvantaged community designation.   



Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
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2. Use of the Small Community Toolbox  

The Small Community Toolbox provides resources and references that allow small communities to 
approach the management of local water and wastewater infrastructure in a systematic fashion. The 
Toolbox is not a substitute for professional assistance with operations, management, engineering 
and legal issues. Rather it is intended to help small utilities develop a “first order” understanding of 
what their options are, how they should begin to budget, and how to get help. 

The Small Community Toolbox is organized around the concept of the Utility Management Cycle 

illustrated in Figure 2.1. 

 

                     

 

Figure 2.1: Utility Management Cycle 

Individual tools have been prepared for each of the elements of the Utility Management Cycle which 

are summarized in Table 2.1 
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Table 2.1: Small Community Toolbox Elements 

Utility Management 
Cycle Element 

Toolbox Element What it is and How it can be Used 

Utility Management 

Cycle Element 1:  

Organize and Plan for 

Success 

1.1: Community Networking 

Directory: 

A contacts database of willing participants interested in 
collaboration for advice and assistance.  

1.2: Governance Summaries: An overview of options, benefits, and steps required to form 
various types of service entities. 

1.3: GIS Layers:  Census, legislative, and other public data to help agencies 
access information needed for applications.  

Utility Management 

Cycle Element 2: 

Match Needs to 

Economical 

Technologies 

2.1: Technology Overviews: Overviews of common issues, technologies, and evaluation 
factors to help select alternatives.  

2.2: General Cost Estimating 

Charts: 

Cost estimating charts to help develop order of magnitude 
estimates for various types and sizes of infrastructure to 
begin scoping overall funding strategies. 

Utility Management 

Cycle Element 3: 

Create Viable Financing 

Strategies 

3.1: Funding Program Summaries: A one-stop information shop about funding programs suited 
to small community infrastructure projects.  

3.2: Capital Recovery Tables: Lookup tables to translate the portion of total project costs 
not paid by grant into annual debt service requirements met 
through a revenue mechanism. 

3.3: Financing District Summaries: Summary of strategy options for generating revenue to pay 
the annual debt service.  

3.4: Cash Flow Considerations: Assists entities in understanding the funds needed to move 

a project through planning, design, and construction 

Utility Management 

Cycle Element 4: 

Prepare Preliminary 

Design, Studies, and 

Applications 

4.1: Consolidated Preliminary 

Engineering Report Template: 

Consolidated report outline, with model tables that will meet 

the needs commonly used funding programs.  

4.2: CEQA/NEPA Exemptions and 

Checklists: 

Summary of CEQA/NEPA exemptions and checklists to aid 

in meeting State and Federal environmental requirements 

and funding program requirements. 

4.3: Common Permit Triggers: Summary chart of typical project components that often 

trigger different types of permits. 

Utility Management 

Cycle Element 5: 

Complete Final Design 

and Construction 

5.1: Guidance for Hiring 

Professionals: 

As a project moves from initial planning towards 

implementation, detailed, community-specific designs are 

required and communities will need to retain professional 

support. 

5.2: Public Bidding Process 

Overview:  

Understanding how the public bidding process works, how 

to set up a successful project bid, and how the low bid 

contractor is selected  

Utility Management 

Cycle Element 6: 

Operate and Manage 

System 

6.1: Technical, Managerial, and 

Financial (TMF) Resources: 

Tools to help agencies be organized and managed to 

improve overall operations and funding competitiveness. 

6.2: Regulatory Resources: Sources to provide information to the utility operator on 

various federal and state regulations. 

6.3: Rate Setting Guidance: Linking the costs of projects to the need to rate increases 

and methods to set and change rates 

6.4: Capital Improvement Planning 

Resources: 

Part of the on-going Utility Management Cycle of planning 

for future system improvements  
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The tools used for this demonstration project are highlighted throughout this report.  The Small 

Community Toolbox summaries should be referenced for additional information regarding the tools 

and their use. 

3. Electrical Rates & Usage 

3.1 Electrical Rate Structure 

In order to properly analyze the economic benefit of utilizing an alternate power source, one must 

first understand the electric provider’s rate structure.  Pacific Power currently provides electricity to 

the City of Weed for their sanitary sewer operations.  The City of Weed currently has four meters 

measuring electrical usage for their sewer operations. A typical monthly invoice for these services is 

included in Appendix A.  Pacific Power utilizes different schedules for differing types of electrical 

services.  Table 3.1 Service Rate Structure of this report includes the current rate structure for the 

three different types of services in the City’s sanitary sewer system. 

 

Table 3.1  Service Rate Structure  

Pacific Power 

Schedule of Charges: 

Office 

25 

Plant / 
Blowers 
A32 

Pump Stations 
(2 each) 

A36 

Units 

Basic Charge $16.88 $16.75 $219.18 / Service 
Meter 

Distribution Demand Charge - $1.53 $2.79 / kw 

Generation & Transmission 
Demand Charge 

- $2.10 $5.28 / kw 

Reactive Power Charge - $ 0.60 $ 0.60 / kvar 

Energy Charge $0.14397 $0.11273 $0.08534 / kwh 

CPUC Surcharge $0.00024 $0.00024 $0.00024 / kwh 

Low Income Assistance Charge $0.00508 $0.00508 $0.00508 / kwh 

Klamath Dam Removal $0.00279 $0.00251 $0.00211 / kwh 

State Energy Resource Tax $0.00029 $0.00029 $0.00029 / kwh 

     

Total Energy Usage Rate $0.14958 $0.12085 $0.09306 / kwh 

Total Energy Usage Charge (Typ) $767.94 $1,199.44 $1,704.86 / month 

Total of Other Charges (Typ) $16.88 $190.24 $2,487.57 / month 

Total Electrical Charges (Typ) $784.82 $1,389.68 $4,192.43 / month 

Note: Typical dollars amounts shown in Table 3.1 are taken from the City’s March, 2014 Electrical Bill. 

As one can see from Table 3.1 that the different rate structures vary drastically.  The Office and 

Plant / Blower services depend more on energy usage whereas the Pump Stations depend more on 

the service, power demand & power transmission. 

3.2 Electrical Usage 

In order to summarize the electrical usage for the City’s sanitary sewer system, the City’s electrical 

bills for a three year period from April, 2011 to March, 2014 were tabulated and averaged. (See 
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Appendix B).  Table 3.2 Summary of Electrical Usage below outlines the monthly average usage for 

each of the sanitary sewer system’s four services. 

 

Table 3.2  Summary of Electrical Usage 

Service Location Average Annual 
Energy Usage 

(kwh) 

Average Monthly 
Energy Usage 

(kwh) 

Average Monthly 
Demand (kw) 

Office 54,412 4,535 14 

Plant / Blowers 136,793 11,400 42 

Shastina Pump Station 199,990 16,666 150 

Weed Pump Station 101,051 8,420 100 

Note: Values shown in this table are taken from actual electrical bills from a three year period April, 2011 to March, 2014. 

 

4. Basis for Cost Benefit Analysis 

4.1 Cost Benefits for Alternate Energy Production 

What is the cost benefit to installing an alternate energy source?  Installation of an alternate power 

source to provide power for the sewer facilities has three different cost benefits. 

 Energy Production Benefit 

The first of these benefits is the actual cost savings of producing the energy required to operate the 

system.  The cost savings for energy production is based solely on energy usage through the 

Pacific Power net metering program.  The net metering program allows the alternate energy 

generation from the City to run the electrical meter backwards.  The energy usage for the year for 

any given service is metered for usage and alternate power production.  For example, if a given 

service used 10,000 kwh for the year and the alternate energy source produced (I.E. solar/wind) 

9,000 kwh for the year, the user would pay for only the net difference in power consumption or 

10,000 kwh – 9,000 kwh = 1,000 kwh net power usage.  In the event the alternate power source 

produces more power annually than was used the excess power is donated back to Pacific Power. 

The total potential electricity bill reduction percentage that can be expected using Table 3.1 is as 

follows: 

    Office Service     97.8% reduction 

   Plant / Blowers     86.3% reduction 

   Pump Stations     40.7% reduction   

   Entire Sanitary Sewer System   57.7% reduction 

From this comparison, one can see that the services with rate structures that are more dependent 

on energy usage offer a much higher electric bill reduction. 

 Alternate Energy Incentives Benefit 

There are various incentive programs which benefit users for installing alternate power generation.  

They include state and federal tax incentives as well as utility company incentives.  In the case of 
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municipalities which pay no taxes, so there is no benefit from tax incentives.  The only incentive 

benefit the City can utilize is the utility company incentive.  Pacific Power was contacted regarding 

incentives for their California users.  We were informed that there were no the wind power 

incentives available.  However, there is still a solar power incentive available as shown in Table 4.1 

California Solar Incentives – Pacific Power. 

 

Table 4.1  California Solar Incentives – Pacific Power 

Step Total Kilowatts 
Installed per 

step 

Residential 

33% 

Commercial 

67% 

Residential/ 
Commercial 

Incentive 

($ / Watt) 

Tax Exempt 
Incentives 

($ / Watt) 

1 448 148 300 $2.00 $2.75 

2 483 160 323 $1.50 $2.25 

3 520 172 348 $1.13 $1.88 

4 467 154 313 $0.84 $1.59 

5 501 165 336 $0.63 $1.38 

6 540 178 362 $0.47 $1.22 

7 583 583 391 $0.36 $1.11 

Note: Table reproduced from the Pacific Power website - www.pacificpower.net/env/nmcg/csip.html. 

 

The incentive rates in the last column are intended for users that do not pay taxes, so these are the 

rates applicable to the City of Weed.  The commercial incentive program is in Step 7.  The incentive 

rate for Step 7 is $1.11 per watt installed.  For example, if the solar energy plant is designed to 

produce 50 KW of power the incentive paid by Pacific Power would be 50,000 x $1.11 = $55,500. 

 Net Salvage Value Benefit 

The installed alternate energy plant has some salvage value at the end of the useful life.  Salvage 

values are more difficult to quantify because they take into account future product availability, 

product life cycles, and product efficiency over time.  For this report a net salvage value of 10% of 

installed cost was used.  In general, the life of the solar panels and wind turbines is somewhere in 

the range of 20 to 25 years. A useful life of 25 years was used for the purposes of this report. 

4.2 Expenses for Alternate Energy Production 

There are a number of expenses involved with installation of an alternate energy plant.  Estimating 

these expenses is difficult in Siskiyou County because there are not many systems installed locally 

that are public systems.  The installation of a public system requires payment of prevailing wage 

rates for labor.  This typically increases the labor cost substantially due to the higher rates being 

paid under prevailing wage law.  The expenses used for this economic analysis are capital 

improvements, operation & maintenance, loan interest, equipment depreciation and insurance. 

 

 Capital Improvements Cost 

Capital Improvements Costs are the costs associated with installation of the power plant. 
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Solar Energy: 

The California Solar Incentive was mandated by state law and began January 1, 2007.  Through 

this program the State of California has tracked the costs of solar projects for various different types 

and sizes of systems.  The average cost of installation of a 100 to 150 KW government system from 

2013 to 2014 in California is approximately $4.65 per watt.  These costs are averaged for all of 

California and may not accurately represent our local area, however they are the best cost 

information available for estimating. 

Wind Energy: 

Capital investment costs for wind generated energy are typically somewhat lower than solar, 

however in general wind generation plants are much larger scale than are solar plants.  Averages 

taken from a 2012 report prepared by the US Department of Energy suggest that smaller wind 

generation plants cost somewhere in the neighborhood of $4 per watt to install.  These numbers are 

nationwide averages and there was no basis for whether or not these were public works, private or 

a combination of the two.  We expect that these averages would be much higher for public works 

only type projects, or somewhere in excess of $5 per watt. 

 Loan Interest 

In the event the City of Weed does not have the capital to design and construct the system they 

would be force to barrow money to do so.  The interest paid on the loan is an expense that is 

estimated for the purposes of this economic analysis.  The interest rates used for this analysis 

range from 1% to 3%.  USDA Rural Development loan rates range from 1% to 4% based on the 

term of the loan.  The California Energy Commission also has low interest loans available for these 

types of projects.  

 Operation & Maintenance Cost 

Solar: 

Operation and maintenance costs are those costs associated with operating and maintaining the 

power plant.  Operation and maintenance costs are estimated to be $20/ KW per year based on the 

size of your plant. 

Wind: 

A report prepared by Wind Measurement International which studied 5,000 wind turbines since 

1975 concluded that operation & maintenance costs for wind turbines were running somewhere in 

the range from 1.5% to 2.0% of the installed cost of the equipment for newer installations.  The O & 

M cost based on these percentages would be from $60 to $80/KW per year. 

 Insurance Cost 

Insurance cost is the cost of insurance for the installed system.  The property insurance rate for the 

City of Weed is 0.08467 per $100 value. 

 Equipment Depreciation Cost 

In this analysis, the depreciation is accounted for by the Net Salvage Value on the cost benefit side. 
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5. System Modeling 

5.1 Energy Generation Plant Modeling Parameters 

The research that we conducted suggests that solar energy production is more cost effective at this 

point in time for this size and type of system.  There are no utility company incentives for wind 

generation plants.  Wind generation plants tend to have higher installation, operation and 

maintenance costs.  It is our conclusion that solar energy generation is the most economical source 

for this project.  For this reason solar energy was the only system modeled for this report. 

Energy plant modeling is based on estimated site conditions within the System Advisor Model 

(SAM) provided by the National Renewable Energy Laboratory and the US Department of Energy.  

A Weed area solar file was downloaded and used for array sizing and energy output estimates.  

These estimates are based only on the Weed file downloaded and more accurate data should be 

collected onsite during the design phase of the proposed project to more accurately size the 

system.  The parameters used for modeling are as follows: 

 A 0.7% linear decline in power output was factored into the power generation estimates 

 Capital costs for modeling were determined using a range from $4 to $5 per watt installed 

 Loans were modeled with a 20 year term and interest rates were determined using a range 

of rates from 1% to 3% 

 Operation & Maintenance costs were estimated at $20/KW per year 

 Net salvage value is estimated to be 10% of installed system value 

 A 25 year life cycle 

 A $1.11 per watt utility company incentive 

 Current utility rates were used with a 2.5% inflation factor 

 A three year monthly average of electrical load data 

A model was created for each of the services to determine the required service size and the amount 

of land required to install the arrays. Table 5.1 Service Sizes and Land Requirement 

 

Table 5.1  Service Capacity & Land Requirements 

Service 

Location 

Capacity Required 

(KW) 

Land Required for Array 

(Acres) 

Office 15 0.05 

Plant / Blowers 45 0.15 

Weed Pump Station 65 0.25 

Shastina Pump Station 105 0.40 

All Services 230 0.95 
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5.2 Weed Pump Station Cost vs Benefit Analysis 

The SAM software indicted that we need a 65/KW system for the Weed Pump Station.  In order to 

generate 65 Kilowatts of power the system requires approximately 228 panels covering 0.25 acres 

of land.  The City has unused bare ground available for this purpose near the plants.  Appendix C 

gives the tabulated results of the model. 

Table 5.2 Weed Pump Station Cost Benefit Analysis gives an overview of the model performed. 

 

Table 5.2  Weed Pump Station - Cost Benefit Analysis 

Estimated 
Construction 

Value 

Loan 
Interest 

Rate 

Total Lifetime 
Project Cost 

Total Lifetime 
Project 
Benefit 

Total Estimated 
Lifetime Energy 

Savings 

Estimated 
Benefit per 

KW 

$4.00/watt 1% $188,379.15 $348,513.53 $160,134.38 $2,463 

$4.50/watt 1% $225,266.14 $354,641.33 $126,352.69 $1,944 

$5.00/watt 1% $259,449.11 $354,724.13 $95,275.02 $1,466 

$4.00/watt 2% $202,797.01 $348,513.53 $145,716.52 $2,242 

$4.50/watt 2% $243,412.73 $354,641.33 $111,228.60 $1,711 

$5.00/watt 2% $281,044.40 $354,724.13 $73,679.73 $1,134 

$4.00/watt 3% $218,012.47 $348,513.53 $130,501.06 $2,008 

$4.50/watt 3% $262,563.13 $354,641.33 $92,078.20 $1,417 

$5.00/watt 3% $303,833.98 $354,724.13 $50,890.15 $783 

 

This model and analysis for the Weed Pump Station shows that the range of benefits for the 

proposed project are from approximately $51k to $160k for the 25 year lifetime of the system.  The 

variables in this range are installation cost and loan interest rate.  This model assumes that the 

utility company incentive amount was used to reduce the loan amount. 

5.3 Cost vs Benefit Analysis for the System 

Table 3.1 indicates that there are three different rates being paid by the City for electricity.  From the 

Weed Pump model we can correlate a cost vs benefit for each given rates based on the system 

size.  For this correlation we are going to use $4.50/watt for capital investment cost.  Table 5.3 

shows the break down for this correlation. 

 

 Table 5.3 Estimated System Benefits per KW @ $4.50/watt Installed 

Estimated 
Construction 

Value 

Loan 
Interest 

Rate 

Estimated Benefit 
per KW 

Rate Schedule 
A36 

Estimated Benefit 
per KW 

Rate Schedule 
A32 

Estimated 
Benefit per KW 

Rate Schedule 
25 

$4.50/watt 1% $2,463 $3,198 $3,958 

$4.50/watt 2% $1,944 $2,524 $3,124 

$4.50/watt 3% $1,466 $1,904 $2,356 
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Table 5.4 shows the estimated benefit for each individual service and the overall system assuming 

a $4.50/ watt installation cost and 2.5% inflation for a 25 year period.  The overall system benefit 

ranges from $370,240 to $619,115 depending on loan interest rates. 

 

Table 5.4  Overall Estimated System Benefits @ $4.50/watt Installed 

Service 

Location 

Capacity 
Required 

(KW) 

Estimated 
Benefit for a 25 
Year Lifetime @ 

1% Interest & 
2.5% Inflation 

Estimated 
Benefit for a 25 
Year Lifetime @ 

2% Interest & 
2.5% Inflation 

Estimated 
Benefit for a 25 
Year Lifetime @ 

3% Interest & 
2.5% Inflation 

Office (25) 15 $59,370 $46,860 $35,340 

Plant / Blowers 

(A32) 
45 $143,910 $113,580 $85,680 

Weed Pump 

Station (A36) 
65 $160,095 $126,360 $95,290 

Shastina 

Pump Station 

(A36) 

105 $255,780 $204,120 $153,930 

All Services 230 $619,155 $490,620 $370,240 

 

There are few comparable public works projects located in Siskiyou County to use for budgeting this 

proposed project.  We were able to contact a local electrical contractor who completed a 180 KW 

school system January, 2013 in Siskiyou County.  The cost of that system came in at approximately 

$ 4.00/watt installed, which is a little lower than what we see throughout the State of California for 

public works solar installations. 

6. Conclusions & Recommendations 

The modelling analysis performed for this report indicates that there is some cost benefit to moving 

ahead with a solar generation plant project for the purpose of producing electricity for the City of 

Weed sanitary sewer system. 

The largest unknown going into a project like this is the capital improvement cost.  All public works 

capital improvements project budgets are subject to prevailing wage rates for labor and the public 

bid process.  The public works capital improvements project budget is dependent on what 

contractors bid the project and for what price.  It is difficult to estimate what bids will be on any given 

day for any given market.  We believe it is reasonable to expect bids between $4.00/watt and 

$4.50/watt for this system. 

The Pacific Power incentive is in the seventh and final step and it is unknown if other incentives will 

be added in the future. The total incentive for a 230 KW system is 230,000 watts x $1.11 = 

$255,300, which in effect, reduces the capital loan cost required, which in turn reduces the project 

interest cost.  The interest cost associated with an extra $255,300 of loan ranges from $26,500 @ 

1% to $84,500 @ 3%.  The power company incentive benefit is a range from $280,000 to $340,000 

depending on loan interest rates. 
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The cost benefit for the project is estimated in Table 5.4.  The range of cost benefit for the proposed 

project is $370,000 to $620,000 also depending on the loan interest rate.  These benefits outlined in 

Table 5.4 include the current power company incentives. 

We recommend that the City explore loan options for this proposed project and determine if loans 

are available and if so, what interest rates will be charged.  Pacific Power should also be contacted 

to ensure that the incentives are still available prior to proceeding. 
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United State Department of Energy - National Renewable Energy Laboratory. SAM energy system 
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California Solar Statistics.  Californiasolarstatistics.com. Website for tracking installation costs of solar 

projects throughout California. 
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Appendix A – Electricity Rates & Typical Electric Bill 

 

 

 

 



 









 



 

 

Appendix B - Summary of Electrical Usage 



 











 

 

Appendix C - Weed Pump Station- Cost Benefit Tables 



 






















