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Executive Summary 
 

NORESCO was contracted by the Texas State Energy Conservation Office (SECO) to perform a Preliminary 
Energy Audit (PEA) of the Star Transit facilities in Terrel, TX. These facilities have a combined size of 20,000 
square feet (SF) between the administration and parking garage buildings. The purpose of this project is to 
assess the building’s energy use and identify opportunities to lower its greenhouse gas (GHG) emissions 
and energy consumption. In order to accomplish this goal, an evaluation of the building’s historical energy 
consumption and major energy-consuming equipment has been performed, and a preliminary list of energy 
conservation measures (ECMs) has been assembled.  
 
Based on utility data received, the facility had an actual annual expenditure for the twelve (12) month period 
from Aug 2019 to Jul 2020 as shown in Table 1. (Aug 2019 to Jul 2020 period has been selected for the 
analysis which is the most recent pre-pandemic period to represent typical annual energy use of the facility). 
 

Table 1. Annual Energy and Carbon Use Summary 

Utility Annual Consumption Annual Cost 

Electricity (kWh) 121,935 
$ 21,532 

Peak Demand (kW) 36 

Metric Tons CO2e (MgCO2e) 54  

Total Energy Cost ($)  $ 21,532* 

  *Most recent 12 months available total $28,689 
 
NORESCO conducted an energy audit site visit in January of 2022. NORESCO identified and estimated the 
savings and implementation costs for seven (7) ECMs including both capital and UCRM measures. 
 
Because the facility is in the transition phase of upgrading their current fleet from gas powered to electric, 
two savings scenarios were considered. The first does not consider the electric vehicle (EV) upgrade and 
solar photo-voltaic (PV) capital improvement project as shown in Table 2; whereas Table 3 reflects this 
upgrade. 
 
Table 2 Energy and Cost Savings Summary – Based on Current Energy Use 

Annual Energy Use 
Estimated Annual 
Energy Savings 

Estimated Annual 
Cost Savings 

Estimated 
Implementation 

Cost 

Simple 
Payback 
Period 

Electricity  37,593 kWh $6,656 $11,275 1.7 

  
 

Table 3 Energy and Cost Savings Summary - Based on EV Addition and Solar System Generation 

Annual Energy Use 
Estimated Annual 
Energy Savings 

Estimated Annual 
Cost Savings 

Estimated 
Implementation 

Cost 

Simple 
Payback 
Period 

Electricity 172,603 kWh $95,143 $559,979 6.0 

 
 
 
Star Transit is encouraged to direct any questions or concerns to either of the following contact persons: 
 
SECO       Noresco      
John Kyere, CTCM, MA     Elvin Ruya, EIT, CEM, BEMP, LEEP AP BD+C 
john.kyere@cpa.texas.gov     elvin.ruya@noresco.com  
512-463-4867      832-352-3049

mailto:john.kyere@cpa.texas.gov
mailto:elvin.ruya@noresco.com
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I. Facility Descriptions 
 
The purpose of the onsite survey was to evaluate the facilities major energy consuming equipment in each 
building including lighting, heating, ventilation, and air-conditioning (HVAC) equipment, miscellaneous 
equipment, building controls and opportunities to improve the envelope. Evaluating renewable opportunities 
such as solar panels, EV charging and battery walls were also considered at the request of Star Transit. 
 

The facilities are located at 500 Industrial Blvd, Terrell, TX with a combined size of 20,000 SF. There are two 
buildings that have been audited highlighted in the Figure 1. 
 

 
Figure 1.Star Transit Facility Location 

 
I.1.1 Admin Building - Building 1 
 

 
Figure 2. Admin Building 1 
 
Building Information: Built in 2000, single story, and approximately 10,000 ft2. See Figure 2. 
Building use: Closed office, conference/training rooms, breakroom and back of house (BOH) spaces 
Operating hours: 6am – 5:30 pm, Monday-Friday, no operation on weekends 
HVAC system: 6 single zone heatpump units ~11 years old. 1 gas-fired backup generator which is currently 
not in service. 
HVAC controls: Narrow thermostat setpoints (~70°F -72°F), no automatic changeover, thermostats are 
manually set between heating and cooling, and the majority of them have no automatic setback operation. 
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Lighting Type: Majority of the fixtures consists of 32W, T8 Fluorescent lamps, plus 34 canister fixtures with 
26W compact fluorescent lamps (CFLs). 
Lighting Controls: Majority of the office spaces have lighting occupancy sensors that shuts the lights off ~30 
min after vacancy.   
Building Energy Use: Electricity only 
 
 
I.1.2 Parking Garage (Bus Barn) - Building 2 
 

  
 

Figure 3. Parking Building 2 
             

Building Information: Built in 2012, single story, and approximately 10,015 ft2. See Figure 3. 
Building use: Parking garage 
Operating hours: 3:30am – 6:30 pm, 7 days per week 
HVAC system: Unconditioned (i.e., no heating or cooling). Two motorized exhaust fans & outside air 
dampers operate on a switch. Additional ventilation is provided via roll up doors.   
HVAC controls: Motorized dampers operate on a switch. No other controls. 
Lighting Type: 32W, T8 Fluorescent lamps and skylights provide lighting to the space. Exterior lights are 
burned out 
Lighting Controls: Interior lights are on 24/7 (24 hours per day, 7 days per week). Majority of the lamps 
are not providing sufficient light due to lumen depreciation (i.e., they have not been replaced since 
construction). Exterior lights are burned out and not on any control either. 
Building Energy Use: Electricity 
  

Table 4 shows the main space functions in the facility, their size, number of employees and hours of operation. 
 

Table 4 Space Function and Schedule Summary 
Space 

Function 
Floor 

Area (SF) 
Total # of 

Employees 
Hours of Operation 

Office Space ~10,000 27 6am – 5:30 pm, Monday-Friday, no operation on weekends 

Parking Garage ~10,000 
No Occupancy, 

fleet of 14 busses 
3:30am – 6:30 pm, everyday 
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II. Recommended Capital Improvements 
 
This section is intended to demonstrate any potential improvement that requires high capital and might not be 
justified solely based on energy cost savings. Some of these measures such as HVAC equipment replacement 
could be suggested based on life expectancy of the equipment (see APPENDIX A). Solar PV installation could 
be another capitally intensive project candidate which typically shows long payback periods. Lastly, 
replacement of broken or unutilized systems that haven’t been contributed to the energy bills might be 
considered for this category. By replacing these non-functioning systems, code requirements or 
building/occupant needs will be met while there will be penalties due to consumption increase in the utility bills. 

 
Solar PV System Implementation 
 
Star Transit is in the process of converting their current bus fleet to EV’s (electric vehicles). Even though the 
facility’s current electricity usage is not high, with the charging stations their consumption will increase 
dramatically. Also, the site plan and building roof structure for the PV system installation needs to be 
considered. Table 5 is a summary of the estimated electricity needed to power the 14 buses in their fleet. 
 
Table 5 Electricity Use Summary for EV Bus Fleet 

# bus Mile/day Operation 
hours 

Fuel 
(kWh/mi) 

Consumption/bus 
(kWh/day) 

Total Fleet 
Consumption 
(kWh/day) 

Battery 
Capacity 
for each 
bus 
(kWh) 

Annual 
EV 
Demand 
(kWh) 

14 100 12 0.77 77 1078 118 388,080 

 
In order to offset the current electricity and additional EV charging demand, a solar PV system is being 
considered. However, EV charging would happen during evening hours (6pm-5am).  Battery storage could be 
an off-grid solution, but the magnitude of the electrical storage needed and stock issues, makes this option not 
feasible. Our recommended solution is a grid-tied operation. Instead of utilizing battery backup, the grid will 
regulate the connection between demand and supply. 
 
Two scenarios have been analyzed in terms of electricity offset and simple payback period. Material, 
installation, and operational costs have been considered only for the simple payback calculations. Additional 
costs such as structural evaluation, hiring an electrician, and charging station connections are excluded for the 
analysis. 
 
The 1st scenario is a roof mounted application for both buildings. Based on the location and building specifics, 
solar production is estimated and shown in Figure 4 and proposed roof layout in Figure 5. Additional utility 
analysis has been performed to optimize the electricity rate to achieve a lower payback period. 
 

 
Figure 4 Scenario 1 Demand vs Production 

 
Figure 5 Solar Panel Layout for Scenario 1 

 
The 2nd scenario shown in Figure 6 and Figure 7 consists of both roof and ground mounted options. Since 
charging stations will be installed in building 2, roof for building 2 and field space around it has been considered 
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for the evaluation. Due to the specifics of the site, full offset with solar is not feasible because EV charging will 
require purchasing electricity at night- since battery storage is not an option. 
 

 
Figure 6 Scenario 2 Demand vs Production  

Figure 7 Solar Panel Layout for Scenario 2 
 
Table 6 Capital Measure - Solar System 

Facility 
Implementation 

Cost ($) 

Estimated 
Energy Savings 

(kWh/yr) 

Estimated 
Cost 

Savings/yr 

Simple 
Payback (yrs) 

Building1+2 $548,705 129,263 $87,423 6.3 

Building2 + Field 
(next to 

Building2) 
$903,496 *629,002 $89,560 10 

*Annual energy consumption is met and there is 107,415 kWh excess energy 
 

Details of the Solar System analysis and utility assessment can be found in Chapter XV - Technical 

Assistance on Solar Feasibility Analysis and Utility Assessment chapter of this report. 

 

Exterior Lights – Building 2 
 
There are 4 exterior lights on the barn building whose lamps are burned out. It is assumed that the current 
lamps are 150W metal halide and when they were still in operation, according to the building staff they were 
on 24/7. Four (4) 80W LED wall pack fixtures with photocell controls are recommended. Photocell control will 
reduce the operation to 11 hours per day and LED lamps will consume less energy and have much longer 
rated lives. 
 
Table 7 Building 2 Exterior Lights Savings  

Facility 
Implementation 

Cost ($) 

Estimated 
Energy Savings 

(kWh/yr) 

Estimated 
Cost 

Savings/yr 

Simple 
Payback (yrs) 

Building 2 $480 3,971 $734.67 0.7 

 
 

III. Recommended Utility Cost Reduction Measures 
 
This section is intended to show potential energy cost saving opportunities which can also be justified with 
financial analysis. Utility Cost Reduction Measure (UCRM) projects identified during the preliminary analysis 
are detailed below.  

 

UCRM 1 – Building 1 Lighting Retrofit 
 
Fluorescent T8 lighting fixtures are the most common for each building. It is recommended to replace T8 lamps 
with new light emitting diode (LED) lamps throughout the buildings. Besides significant reduction in the lighting, 
cooling, and fan energy usage, LED fixtures have much longer rated life, better color rendition index (CRI) 
range and similar correlated color temperature (CCT) as shown in the Table 8 below. 
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Table 8 Fixture Performance Comparison 

Technology CRI CCT(K) Life (Hours) 

Fluorescent 70-85 3,000-6,000 10,000 

LED 70-100 3,000-6,000 100,000 

 
For the calculations, lights in building 1 are assumed to be on an average of 11 hours/day for the weekdays 
and off during weekends. Material and labor costs are included in the payback calculations.  
 
Table 9 UCRM 1 LED Retrofit 

Facility 
Implementation 

Cost ($) 

Estimated 
Energy 
Savings 
(kWh/yr) 

Electrical 
Heating 
Energy 
Cost 

Penalty/yr 

Estimated Cost 
Savings/yr 

Simple 
Payback (yrs) 

Building 1 $3,641 19,328 $245.51 $3,330 1.1 

 
 
UCRM 2 - Building 1 Interior Lighting Controls 
 
Interior lights at building 1 are fluorescent and the majority of them are controlled with passive infrared (PIR) 
sensors which have a 30 min delay as required by the energy code. Because fluorescent lamps experience 
wear and tear on startup, it is wiser to reduce the number of operating cycles to maintain a longer lamp life. 
However, this could be mitigated by using long-life lamps such as LED which allows time delays as short as 
1-5 minutes. It is recommended to update the time settings of the sensors after the LED upgrade in those 
rooms. 
 
Even though small offices throughout the building have PIR sensors, open offices, common rooms, corridors 
are currently on manual switches. Vacancy sensors are recommended for restrooms and other back of house 
spaces (Vacancy sensors are occupancy sensors that must be turned on manually and then turn off lights 
automatically. The manual on feature prevents automatic powering on of light circuits when not desired). 
Spaces controlled by manual switches are only considered for the calculations (12 hr/day for 5-day operation 
is assumed) for Building 1.  

 
Table 10 UCRM 2 Building 1 Interior Lighting Control  

Facility 
Implementation Cost 

($) 

Estimated 
Energy 
Savings 
(kWh/yr) 

Electrical 
Heating 
Energy 
Cost 

Penalty/yr 

Estimated Cost 
Savings/yr 

Simple 
Payback (yrs) 

Building 1 $1,806 4,144 $52.65 $714 2.5 

 
 
UCRM 3 Building 2 Interior Lighting Retrofit and Controls 
 
There are 10 skylights in Building 2 which provide a significant amount of daylighting to the barn space. Most 
of the lighting fixtures are located right under the skylight which enables retrofitting the T8’s with new LED 
fixtures that have an integrated (fixture by fixture) control option for both occupancy and daylight. By doing so, 
rewiring all of the fixtures would be avoided and more savings will be achieved due to less wattage and less 
operating hours.  
 
24/7 operation is assumed for the current operation (15% lights assumed to be not on due to burn out) and 
40% reduction is taken into account for the proposed case based on ASHRAE 90.1 and California Title 24 
requirements on parking garage lighting controls.  
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Table 11 UCRM 3 Building 2 Interior Lighting Retrofit and Controls 

Facility 
Implementation Cost 

($) 

Estimated 
Energy 
Savings 
(kWh/yr) 

Estimated Cost 
Savings/yr 

Simple 
Payback (yrs) 

**Building 2 $2,400 6,433 $1,190 2.0 

 
UCRM 4 Improve Thermostat Controls 
 
Existing wireless manual changeover thermostats have a small temperature deadband (~70°F -72°F). 
Because the changeover is manual, energy waste is assumed to be significant during the swinging seasons. 
It was also observed that the setback controls have not been well utilized for the unoccupied times. Lastly, 
placement of thermostats results in comfort issues at the closed offices. The core offices experience noticeably 
higher temperatures than perimeter offices in winter. In order to address both energy and comfort issues, auto 
changeover, Wi-Fi connected smart thermostats are recommended which works with smart temperature 
sensors that detect the temperature of a given room and prioritize heating or cooling needs. Calculations 
assume setpoints shows below: 
 
Table 12 Thermostat Setpoint Assumptions 

Baseline Setpoints Proposed Setpoints 

Heating (F) Cooling (F) Occupied 
Heating (F) 

Heating 
Setback (F) 

Occupied Cooling (F) Cooling Setback (F) 

70 72 70 68 75 80 

 
Table 13 UCRM 3 Improve Thermostat Controls 

Facility 
Implementation 

Cost ($) 

Estimated 
Energy Savings 

(kWh/yr) 

Estimated 
Cost 

Savings/yr 

Simple 
Payback (yrs) 

Building 1 $3,547 7,687 $1,422 2.5 
 

 
UCRM 5 Utility Rate Plan Change 
 
Anomalies in the current utility rate structure have been determined during the preliminary analysis. On 
average, Star Transit is charged $0.19/kWh (for the most recent 12 months) for their electricity usage which is 
much higher than a typical small commercial facility in TX (see in Figure 8). 
 

 
Figure 8 Star Transit Energy Breakdown 
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Currently Star Transit is on a month-to-month “Business Power Plus Flex Plan” with Reliant Energy. Our market 
research demonstrated that they are eligible for a much lower rate which would save them up to $100,135.06 
over 5 years (see Figure 9) if they make the necessary updates to their plan. 

 
Figure 9 Proposed Utility Plan Options  
 
 

IV. Recommended Maintenance & Operation Procedures 
 
Good maintenance and operation procedures significantly improve operating economy, equipment life, and 
occupant comfort. Generally, maintenance and operation procedural improvements can be made with existing 
staff and budgetary levels. Below are typical maintenance and operation procedures that have energy savings 
benefits. The following maintenance and operation procedures should be encouraged and continued to ensure 
sustainable energy savings. 

 
Table 14 Airside Systems recommended measures  

Description Recommended Frequency 
Inspect filters – Replace as necessary Quarterly 

Re balance airside system 3-5 years 

Inspect electrical connections and tighten as necessary Annually 

Check for proper function of all dampers (outside air, return air, 
spill, etc.)  

Semi-Annual 

Ensure tight shut-off of dampers Semi-Annual 

Lubricate all moving parts Semi-Annual 

Clean and check condensate pans, drains and traps Semi-Annual 

 
 

V. LoanSTAR Funding for Utility Cost Reduction Measures 
 
Texas LoanSTAR program is a great alternative for funding options for UCRM implementation. The program 
was initiated by the Texas Energy Office and approved by the U.S. Department of Energy (DOE). The program 
maximum loan term for all projects is 15 years (simple payback period). LoanSTAR finances both energy and 
water efficiency measures and systems commissioning in existing facilities at a very low interest rate. Typical 
energy savings measures include, but not limited to, energy efficient lighting systems, high efficiency HVAC 
systems, and energy recovery systems. Lighting retrofits are part of the recommended measures for this 
project. Additional information on LoanStar Revolving Loan Program and application form can be found in the 
following links.  
 
https://comptroller.texas.gov/programs/seco/funding/loanstar/ 
 

LoanSTAR Revolving Loan Program 
 
LOANSTAR TECHNICAL GUIDEBOOK 
 
 

VI. Utility Rate Analysis 
 
The facilities surveyed comprised a total gross area of approximately 20,015 square feet. Annual electric bills 
for the buildings surveyed were approximately $21,532 for the 12-month period in Aug 2019-Jul 2020 and 
$26,541 for the 12-month period in Aug 2020-Jul 2021. 
 

https://comptroller.texas.gov/programs/seco/funding/loanstar/
https://www.energy.gov/sites/prod/files/2014/06/f16/bbs2013_trevino_loanstar_loan_program.pdf#:~:text=LoanSTAR%20revolving%20loan%20program%20Program%20Description%20Purpose%20of,low-interest-rate%20loans%20to%20finance%20energy-related%20cost-reduction%20retrofit%20projects.
https://comptroller.texas.gov/programs/seco/funding/loanstar/docs/LoanSTARGuidebookVolumeI.pdf
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Aug 2019 – Jul 2020 period has been selected to minimize the possible operational anomalies caused by the 
COVID-19 pandemic. 
 
VI.1.1 Rate Structure 
 
Star Transit has been on a month-to-month Business Plus Flex Plan with Reliant Energy. Due to being month 
to month subscription, they have different rates for each month. Demand and consumption are on a blended 
rate. An average of $0.18/kWh has been calculated for the 27 months. 
 

Table 15. Electric Rate Analysis 

Date 
Energy 
(kWh) 

Demand 
(kW) 

Cost ($) 
$/kWh 

Aug-19 12,127  43  $1,732.88  $0.1429 

Sep-19 11,403  39  $1,711.25  $0.1501 

Oct-19 10,397  37  $1,579.65  $0.1519 

Nov-19 9,930  85  $2,122.02  $0.2137 

Dec-19 10,211  85  $2,153.92  $0.2109 

Jan-20 11,289  71  $2,144.84  $0.1900 

Feb-20 11,428  83  $2,284.24  $0.1999 

Mar-20 9,061  76  $1,903.47  $0.2101 

Apr-20 7,827  35  $1,354.08  $0.1730 

May-20 6,960  27  $1,169.93  $0.1681 

Jun-20 9,278  32  $1,498.95  $0.1616 

Jul-20 12,024  36  $1,876.65  $0.1561 

Aug-20 10,687  35  $1,727.11  $0.1616 

Sep-20 10,825  38  $1,832.01  $0.1692 

Oct-20 7,451  28  $1,325.44  $0.1779 

Nov-20 8,334  51  $1,671.91  $0.2006 

Dec-20 11,318  91  $2,504.57  $0.2213 

Jan-21 16,040  90  $3,219.78  $0.2007 

Feb-21 18,679  97  $3,651.63  $0.1955 

Mar-21 10,692  76  $2,352.85  $0.2201 

Apr-21 7,251  50  $1,495.47  $0.2062 

May-21 9,424  51  $1,911.61  $0.2028 

Jun-21 13,618  38  $2,343.92  $0.1721 

Jul-21 14,520  41  $2,505.19  $0.1725 

Aug-21 14,447  39  $2,473.78  $0.1712 

Sep-21 15,304  36  $2,593.12  $0.1694 

Oct-21 11,054  32  $1,964.72  $0.1777 

 
The energy use index (EUI) represents a facility’s annual energy usage per square foot; it is measured in 
thousands of British thermal units (BTUs) per square foot per year (kBtu/ft2/Year). Similarly, energy cost index 
(ECI) is measured as cost per square foot per year ($/ft2/Year). The EUI and ECI for facilities surveyed are 
summarized below: 
 
 

Table 16 Energy Cost and Consumption Benchmarks “Aug2019-Jul2020” 

Facility Name Building Size (ft2) 
Electricity 
(kWh/yr) 

Electricity 
(kWh/ft2/yr) 

Electricity 
Cost/yr ($) 

EUI 
(kBtu/ft2/yr) 

ECI 
($/ft2/yr) 

Building 1+2 20,015 121,935 6.09 $ 21,532 20.79 $1.08 
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VII. Energy Accounting 
 
VII.1.1 Utility Providers 
Reliant Energy provides electricity to the facility. Water and sewer are provided by City of Terrell.  
 
 

VIII. Energy Consumption and Performance 
 
VIII.1.1 Electrical Consumption, Demand, and Load Factor Profiles 
 
The facility’s electrical consumption and local cooling degree days (CDD) and heating degree days (HDD) for 
the 27 months from January 2018 to December 2020 are presented in Figure 10. 
 

 
Figure 10 Electricity Usage and Degree Day Profile 

 
The facility’s electrical demand and consumption for the 27 months from Aug 2019 to Oct 2021 are presented 
in Figure 11. 
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Figure 11.  Electricity and Electrical Demand Profile 

 
The facility’s electrical load factor for the 27 months from Aug 2019 to Oct 2021 is presented in Figure 12. 
 

 
Figure 12. Electricity use and Load Factor Profile 

 
The electrical load factor is equal to the electrical consumption (kWh) divided by the peak load (kW) over a 
specified time period and is calculated as follows: 
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𝐿𝑜𝑎𝑑 𝐹𝑎𝑐𝑡𝑜𝑟 =
𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 (𝑘𝑊ℎ)

𝑃𝑒𝑎𝑘 𝐷𝑒𝑚𝑎𝑛𝑑 (𝑘𝑊)  × 𝐷𝑎𝑦𝑠 𝑝𝑒𝑟 𝑀𝑜𝑛𝑡ℎ × 24 ℎ𝑜𝑢𝑟𝑠 𝑝𝑒𝑟 𝑑𝑎𝑦
 

 
A high load factor means power usage is relatively constant. A low load factor indicates a brief period of high 
demand is incurred. To service that peak, generating capacity is sitting idle for long periods, thereby imposing 
higher costs on the system. Electrical rates are designed so that customers with a high load factor are charged 
less overall per kWh.  Buildings with low load factors (i.e. <50%) may be good candidates for electrical demand 
management improvements. 
 
The overall electricity and electrical demand are high during summer times to meet the cooling load but heating 
period shows the opposite behavior. 
 
VIII.1.2 Energy Usage Distribution 
 
The building utilizes electricity to meet its end use energy requirements.  
 

   

IX. Water Consumption and Performance  
 
Building 1 has only 2 restrooms and a breakroom including total of four-bathroom sinks, one kitchen sink, five 
water closets and one urinal, which are the main source of water consumption (service water) for the whole 
facility. In Sep 2021, the facility installed a car wash station for the fleet which can be seen in the graphic below: 

 
Figure 13 Water Consumption Profile 

 
Due to limited hot water use and the car wash station, there are no recommended water efficiency measures 
for the facility.  
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X. EnergyStar Portfolio Manager 
 
NORESCO has created an account for Star Transit and uploaded the utility data into EnergyStar Portfolio 
Manager. Office building type has been selected for Building 1 and parking garage for Building 2. 
 
Facilities energy data in Energy Star Portfolio Manager can be accessed via the following link: 
 
https://portfoliomanager.energystar.gov/pm/login.html 
 
ENERGY STAR Portfolio Manager 
 

 
Figure 14 Portfolio Manager Login 
 
Username: Startransit 
Password: Startransit22! 
 

   

https://portfoliomanager.energystar.gov/pm/login.html
https://portfoliomanager.energystar.gov/pm/property/19833750
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Figure 15 Portfolio Manager Building Profile 

 
Figure 16 Portfolio Manager Facility Energy Profile 
 
 
Additional Energy Star Portfolio Manager information could be found in these links: 
 
Portfolio Manager | ENERGY STAR 
 
Benchmark Your Building Using ENERGY STAR® Portfolio Manager® | ENERGY STAR Buildings and Plants 
| ENERGY STAR 
 
 

XI. Emissions Calculations 
 
Table 17 includes the conversion factors used to calculate the estimated GHG emission savings in Figure 17. 
 
          Table 17 GHG Emission Conversion Factors 

  
 
Because the building only has electricity as energy source, other sources are not considered for the 
calculations. Proposed case calculations include UCRM1, 2, 3, and 4 only. 
 

https://www.energystar.gov/buildings/tools-and-resources/portfolio-manager-0
https://www.energystar.gov/buildings/benchmark
https://www.energystar.gov/buildings/benchmark
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Figure 17. Annual Greenhouse Gas Emissions Summary 

 
 

XII. Energy Management Policy 
 
Star Transit does not currently have an energy management policy or a dedicated energy manager who would 
take the lead on planning or implementing the energy & water saving measures. However, they already have 
taken initiatives on adopting new technologies such as EV (electric vehicle) for the entire fleet which in return 
will benefit their operation and the environment in long-term. The purpose of having such a policy is to advocate 
energy efficiency, improve energy & cost-effectiveness, reduce waste and greenhouse gas emissions and to 
contribute to bigger sustainability goals. 
 
It is recommended to consider the following steps when establishing a plan: 

✓ Commitment  
✓ Performance benchmarking/assessment 
✓ Goal Setting 
✓ Prioritize strategy initiatives 
✓ Plan for funding 
✓ Execution and Monitoring 

 
XIII. Energy Legislation Overview 

 
History of legislation for public sector energy reporting goes back to 2011 (Texas Emissions Reduction Plan). 
It includes fundamental changes in energy usage to comply with Clean Air Act standards. Senate Bill 12 
effective Sep 1st, 2007 extended the timeline for a 5% annual reduction goal to six years.  In 2011, Senate Bill 
898 superseded SB12, and extended the scope of emissions plan. It required each political subdivision, 
institution of higher education, or state agency to establish a goal to reduce electrical consumption by at least 
five percent annually for ten years beginning September 1, 2011. Each entity must report to the State Energy 
Conservation Office (SECO) regarding the entity’s efforts to meet the goal and achieved progress. Form#50-
816 (2011) was replaced with a new online energy reporting form in 2019 found at the web link below. 
 
https://comptroller.texas.gov/programs/seco/reporting/local-gov.php 
 
 
 
 

https://comptroller.texas.gov/programs/seco/reporting/local-gov.php
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XIV. Additional UCRM Funding Options 
XIV.1.1 Federal Technical Assistance Programs 
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XIV.1.2 Federal Tax Incentives 

 
 
XIV.1.3 PACE (Property Assessed Clean Energy) Programs 
TX-PACE is an alternative financing program that helps building owners to have a low-cost, long-term financing 
options for energy and water efficiency projects. 
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TX-PACE 
PACE Program Guidelines 
https://www.aacog.com/735/Texas-Property-Assessed-Clean-Energy-PAC\ 
 
XIV.1.4 Performance Contracting via ESCO (Energy Services Company) 
Facility owners can utilize the ESPC (energy savings performance contracting) process to conduct energy 
audits. The contracted ESCO develops individual and grouped savings measures that can be included in the 
ESPC project. Short or long payback periods or renewable energy systems can be eligible if they're bundled 
under one contract. The most common financing option for government ESPC projects is the municipal tax-
exempt lease-purchase agreement. Internal financing or bonds are other known types as well. Once the 
savings measures are implemented, the ESCO continues monitoring the savings through M&V (measurement 
and verification) process. 
 
XIV.1.5 Utility Net Metering & Solar Buyback programs 
When Solar PV systems are considered for a project, utility policies and incentives become the most crucial 
matter. If an off-grid solution is not feasible, a grid-tied option becomes the only solution and the grid should 
be able to regulate the excess production vs purchase which is called net metering. Some utility providers offer 
credits for excess kWh up to total usage on the overall account for each month. They also provide fixed low 
rates for long term subscriptions which mitigates being affected by the market fluctuations. 
 
 

  

https://www.aacog.com/735/Texas-Property-Assessed-Clean-Energy-PAC#:~:text=WHAT%20IS%20TX%2DPACE%3F&text=TX%2DPACE%20programs%20enable%20owners,available%20through%20traditional%20funding%20avenues.
https://www.texaspaceauthority.org/wp-content/uploads/Program-Guide-Version-3.0-2019-09-23.pdf
https://www.aacog.com/735/Texas-Property-Assessed-Clean-Energy-PAC/
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XV. Technical Assistance on Solar Feasibility Analysis and Utility 
Assessment  

 
Star Transit is converting their current fleet to EV (electric vehicle). They requested an evaluation of a potential 
solar generation system to offset the energy use of the existing facilities and to offset the EV charging. They 
also requested a utility assessment of both their historical utility bills and potential participation in a net metering 
program if solar system installation is feasible. 

 
Star Transit facility is located adjacent to an open field where neither of the building’s roofs are shaded by other 

buildings or trees as shown in Figure 18. They also own an open field right next to the parking lot which would 
allow installing a ground mounted solar farm if needed. 

 
Figure 18 Satellite View of the Facility 

 
Star transit operates 14 buses daily, and each bus travels 100 miles/day. When these buses are replaced with 
EV, their estimated energy consumption to charge the whole fleet based on the selected bus is 1,078 kWh/day 
(see EV Star bus and its associated technical data are shown in Figure 19 and Figure 21: 
 

 
Figure 19 Selected EV Bus                              

 
                   
Figure 20 Charging Station Example 
 

Building 2 currently operates as a parking garage for the fleet. It is assumed that new vehicles will also use 
that area for parking and for charging. If traditional Level-2 charging is installed, each bus will have its own 
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charger totaling 14 stations. Required charging station is shown in Figure 20 and EV consumption details 
shown in Table 18. 
 
Table 18 EV Consumption Details 

# 
bus 

Mile/day Operation 
hours 

Fuel 
(kWh/mi) 

Consumption/bus 
(kWh/day) 

Total Fleet 
Consumption 
(kWh/day) 

Battery 
Capacity 
for each 
bus 
(kWh) 

Annual EV 
Consumption 
(kWh) 

14 100 12 0.77 77 1078 118 388,080 

 

  
Figure 21 EV Star Technical Data 
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EV charging electricity use will be on average 3 times higher than the monthly building utility demand. Thus, 
utility program options need to be constructed around the EV addition and possible offset via Solar PV arrays.  
In the Texas market, solar plans and rebates are not as common for commercial buildings as they are for 
residential buildings. Our research shows that current the electricity provider of Star Transit does not allow net 
metering, nor they do provide any incentives/rebates. However, there are other providers which do have 
specific plans for small commercial businesses like Star Transit. 
 
 

 
Figure 22 Building Energy vs EV Energy Comparison 

 
Another important detail for the net metering plan is the grid integration. During the daytime, the system will 
produce more energy than the building uses, the extra electricity will need to flow to the grid as excess 
generation. The opposite scenario will happen as the electrical fleet is charging during evening/night hours 
when there is no solar generation; this required electricity will need to be purchased from the grid. So, potential 
solutions include:  

✓ A utility plan that offers fixed rates both for purchase and sell, so there are no penalties for the hours 
that’s just production but not enough consumption 

✓ If utility plans do have penalties for excess generation, then a smaller PV array could be pursued 
instead of offsetting monthly generation 

 
Our market research shows the first option is feasible which allows excess generation to flow back to the grid 
and enables selling it at a fixed price which can be used as a credit for upcoming months.  Thus, we have 
considered utilizing both buildings and both sides of the roofs (north and south) in the analyses we conducted. 
See Figure 23 and Figure 24 for the areas considered for the roof installation.  
 

 
Figure 23 Building 1 Roof for PV Layout 

 
      Figure 24 Building 2 Roof for PV Layout 

 
As it was demonstrated in section Solar PV System Implementation, we detailed out 2 scenarios. The 1st 
scenario consists of utilizing both roofs for the panel installation, which has a DC system size of 283.3 kW 
(Figure 25), and the 2nd scenario includes roof mount on building 2 and ground mount for the field around 
building 2 with a total of 427.1 kW DC system size(Figure 26). Full coverage of the roof area which will block 
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the use of existing skylights and panels will be mounted on the roof directly without any additional tilt (current 
roof angle is around 10%) and ~15% system losses are considered in the calculations. 
 

 
Figure 25 Scenario 1 Consumption vs Production
  

 
Figure 26 Scenario 2 Consumption vs Production 

 
The considered net metering program for the analysis assumes a fixed $0.04945/kWh for the purchase and 
$0.03/kWh for the excess energy credit rate. Estimated cost savings considers $0.18/kWh rate that the facility 
currently pays.  
 
Table 19 Energy & Cost Comparison for Both Scenarios 

Facility 
Implementation 

Cost ($) 

Estimated 
Energy Savings 

(kWh/yr) 

Estimated Cost 
Savings/yr 

Excess 
Generation 

(kWh/yr) 

Nighttime 
Demand 
(kWh/yr) 

Simple 
Payback (yrs) 

Scenario 1 $548,705 129,263 $82,460 258,817 388,080 6.7 

Scenario 2 $903,496 *629,002 $89,560 495,495 388,080 10 
*Includes excess energy production, thus its higher than the actual energy consumption value. 

 
A ballpark material & implementation cost is used in the calculations; however, there are several quotes 
received which could be considered during actual bidding phase of the project (see Table 20 and Table 21) 
Annual total consumption is estimated as 521,587 kWh including building and EV consumption. 
 
Table 20 Roof Only Vendor Quotes 

Predicted Annual 
Consumption 
(kWh) 

Installer System Size 
(kW) 

Annual Production 
Estimate (kWh) 

Turnkey Price ($) Price/Watt ($) 

521,587 Freedom Solar 287.28 375,565 $548,705 $1.91 

521,587 NuWatt 287.04 336,900 $473,616 $1.65 

521,587 GreenSun 174 244,383 $421,080 $2.42 

521,587 Srinergy 108.5 150,729 $325,350 $3.0 

**Installers are ordered based on the quote receiving date. 
 
Table 21 Roof and Ground Vendor Quotes 

Predicted Annual 
Consumption 
(kWh) 

Installer System Size 
(kW) 

Annual Production 
Estimate (kWh) 

Turnkey Price ($) Price/Watt ($) 

521,587 Freedom Solar 574.98 808,633 $1,177,848 $2.05 

521,587 GreenSun 334 469,099 $1,085,500 $3.25 

 
Lastly, Star Transit wanted to get guidance on phases and tasks of a typical solar project. The scope of this 
TA only includes preliminary system sizing and layout, utility assessment and preliminary feasibility analysis 
of a solar PV project. However, Table 22 outlines the remaining tasks to be considered for the full scope of a 
solar project from roof structure/geotechnical assessments to specification development and construction 
administration.  
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Table 22 Phases and Tasks of a Typical Solar Project 

Phase Task 

System Selection Preliminary system sizing and layout 

System Selection Preliminary bidding  

System Selection System size selection 

System Selection Utility Analysis  

System Selection 
Preliminary structural evaluation (roof 
mounted option) 

System Selection 
Preliminary geotechnical evaluation (if ground 
mounted option is pursued 

 Final Report 

Bidding/design Solar vendor RFP/scorecard development 

Bidding/design Solar vendor selection 

Bidding/design 
Design firm bidding (Proposal 
review/scorecarding) 

Bidding/design Design Firm selection 

Design Design oversight 

Design RFI, meetings support 

Design 
100% Design Drawing, 100% Construction 
Drawing, and IFC Sets 

Bidding/spec Electrical spec development 

Bidding/spec Solar panel spec development 

Bidding/construction RFP/scorecard development 

Bidding/construction Proposal review/scorecarding 

Bidding/construction Contract negotiation 

Bidding/construction Electrical contractor selection 

Construction 
Construction oversight, Permitting, 
Commissioning 

 
 

 
XVI. Appendices: 
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