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[bookmark: _Toc317254191]1.0	EXECUTIVE SUMMARY:
This ASHRAE LEVEL 2 ENERGY AUDIT is provided to Webster Presbyterian Church (hereafter known as WPC) in Partnership with LIT Consulting (hereafter known as LIT).  This energy report was done in partnership with the Presbyterian Foundation and the New Covenant Presbytery.
The service assists churches and institutions to take basic steps towards energy efficient facility operation and environmental sustainability.  Active involvement in the partnership from the entire administration and staff within the agencies and institutions is critical in developing a customized blueprint for energy efficiency for their facilities.
In February 2016, LIT was retained by WPC, for the performance of an ASHRAE Level 2 Energy This report is intended to provide support for the church as it determines the most appropriate path for facility energy practices and renovation, especially as it pertains to the energy consuming systems around the facility.  It is our opinion that decreases in annual energy costs, as well as major maintenance cost reductions, can be achieved through the efficiency recommendations provided herein.  The main focus of the report will focus on assisting the church in building upon their existing energy management program that will address maintenance and operation recommendations.
This study has focused on energy efficiency, behavior and systems operations.  To that end, an analysis of the utility usage and costs for WPC was completed by LIT to determine the annual energy cost index (ECI) and energy use index (EUI) for the facility.  A complete listing of the Base Year Utility Costs and Consumption is provided in Section 3.0 of this report.
Following the utility analysis and a preliminary consultation with the facility team a walk-through energy analysis was conducted throughout the campus.  Specific findings of this survey and the resulting recommendations for both operation and maintenance procedures and cost-effective energy retrofit installations are identified in Section 5.0 of this report.
We estimate that as much as $12,864 (38.02% savings) may be saved annually if all recommended projects are implemented.  The estimated installed cost of these projects should total approximately $182,155 yielding an average simple payback of 14.16 Years. These numbers do not take into effect maintenance savings or rebates.
We would like to thank the WPC team for their support during the site survey, and the valuable explanations of existing equipment and operations.  We appreciate the fact that the church staff went above and beyond in assisting us in the energy audit.  Their knowledge of the systems is extensive, and the findings/recommendations herein would not have been possible without their assistance.  
[bookmark: _Toc302633526]


	[bookmark: _Toc308191521]ECRM
	PROJECT
	COST
	SAVINGS
	PAYBACK (Years)

	1 & 2
	Zoning & WIFI Stats
	$8,100
	$2,500
	3.2

	3
	Domestic Hotwater
	$250
	$125
	2.0

	5
	HVAC Insulation
	$200
	$100.00
	2.0

	6
	HVAC Replacements
	$140,000
	$5,600
	25.0

	7
	VFD's
	$5,000
	$715
	7.0

	9
	Lighting Retrofit
	$27,005
	$2,700
	10.0

	10
	Lighting Behavior
	$0
	$650
	0.0

	11
	Weather-stripping
	$250
	$50
	5.0

	12
	Windows
	$1,000
	$200
	5.0

	15
	Plug Load Adaptors
	$250
	$125
	2.0

	17
	Aerators
	$100
	$100
	1.0

	
	
	
	
	

	TOTAL
	
	$182,155
	$12,865
	14.16

	
	
	
	
	

	Total Energy Cost
	$33,840
	
	

	
	
	
	
	

	Total Project Savings
	
	
	$12,865

	% Savings
	
	
	
	38.02%


38% energy savings is high, however we believe we are missing gas bills which will adjust the savings and payback.  The HVAC savings have been stretched out over 20+ years given the added electric load at the library.  The Lighting payback has been stretched out over 10 years given low burn hours.
[bookmark: _Toc310331111][bookmark: _Toc311280959][bookmark: _Toc315962652][bookmark: _Toc316305414][bookmark: _Toc316720030][bookmark: _Toc317254192]Table 1: Summary of Recommended Energy Cost Reduction Measures (ECRMs)

NOTE:  CENTERPOINT OFFERS ENERGY EFFICIENT REBATES THAT COULD OFF-SET THE COSTS OF HVAC & LIGHTING INVESTMENTS BY UP TO 20%. 

These savings only account for ENERGY cost and do not include maintenance or water savings.  Also these projects only account for the immediate capital expense projects. Low Cost recommendations mentioned in the report could increase savings. Our final “summary” comment is that LIT views the completion and presentation of this report as a beginning, rather than an end, of our relationship with WPC.  We hope to be ongoing partners in assisting you to implement the recommendations listed in this report.  Please call us if you have further questions or comments regarding your Energy Management Issues

*LIT Consulting, LLC. 	   Colby May, CEM    (512) 971-2364  	colby@consultlit.com
		


[bookmark: _Toc317254193]2.0	ENERGY ASSESSMENT PROCEDURE:
This analysis serves as the springboard to form a "partnership" between the client and the consultant for the purposes of energy costs and consumption reduction within owned and operated facilities.  An initial visit was conducted by LIT to review the program elements and to select the elements, which could best benefit the church.  A summary of the WPC’s most recent twelve months of utility bills was provided to the consultant for the assessment of the Energy Performance Indicators.  
Key components of future analyses should include:
1. Designing and monitoring customized procedures to control the run times of energy consuming systems.
1. Analyze systems for code and standard compliance in areas such as cooling system refrigerants used, outside air quantity, and lighting illumination levels.
2. Develop an accurate definition of system and equipment replacement projects along with installation cost estimates, estimated energy and cost savings and analyses for each recommended project.
3. Develop a prioritized schedule for replacement projects.
4. Developing and drafting an overall Energy Management Policy.
5. Assist in the development of guidelines for efficiency levels of future equipment purchases.





[bookmark: _Toc317254194]3.0 	ENERGY PERFORMANCE INDICATORS:
In order to easily assess WPC energy utilization and current level of efficiency, there are two key "Energy Performance Indicators" calculated within this report.  

[bookmark: _Toc250977126]	1.  Energy Utilization Index
	The Energy Utilization Index (EUI) depicts the total annual energy consumption per 	square foot of building space, and is expressed in "British Thermal Units" (BTUs).  
	To calculate the EUI, the consumption of electricity and gas are first converted to 	equivalent BTU consumption via the following formulas:
		ELECTRICITY Usage
		[Total KWH /yr] x [3413 BTUs/KWH] =  __________ BTUs / yr
		NATURAL GAS Usage
		[Total CCF/yr] x [1,030,000 BTUs/CCF] = ________ BTUs / yr
	After adding the BTU consumption of each fuel, the total BTUs are then divided 
	by the building area.
		EUI = [Electricity BTUs + Gas BTUs] divided by [Total square feet]
[bookmark: _Toc250977127]	2.  Energy Cost Index
	The Energy Cost Index (ECI) depicts the total annual energy cost per square foot of 	building space.  	
	To calculate the ECI, the annual costs of electricity and gas are totaled and divided by 	the total square footage of the facility:
	ECI = [Electricity Cost + Gas Cost] divided by [Total square feet]
	These indicators may be used to compare the facility's current cost and usage to past 	years, or to other similar facilities in the area.  Although the comparisons will not 	provide specific reasons for unusual operation, they serve as indicators that problems 	may exist within the energy consuming systems.
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GENERAL COMMENTS:

While viewing these Base Year tabulations, a few items stood out as being out of the ordinary and we address them at this point for your consideration:

A. Sales Tax – during our review of the bills, we were not able to view an itemized electric bill in order to check costs.  Typical miscalculations we find are sales tax, as church are considered non profit and do not need to pay sales tax.  We encourage church staff to review 24 months of actual electric and gas bills.

B. Peak Demand, WPC’s rate schedule includes both actual demand and billing (ratchet) demand.  Basically meaning the church is charged for the amount of kW they use for the particular month, and a separate charge for the peak or highest kW for the year previous year.  Ratchet demand is actually 80% of the highest demand the previous year.  Again the electric bills were not detailed; as a result we cannot calculate respective kW costs.  Peak Demand costs in the spreadsheet above are estimated.  Below are definitions for different types of kW.
a. Billing Demand – highest kW (the highest 15 minute period) for the month
b. Ratchet Demand – 80% of the highest kW for the last 12 months. WPC will be billed the ratchet for entire year.
c. 4CP – The average peak kW during 4 hottest months (June-September), typically Monday –Friday between the hours of 2-5.  
d. Managing your demand is important.  One impact could impact the facility for the entire year.  Lowering your peak kW during summer months will not only impact the summer months, but the entire year.

C. We were unable to confirm on utility bills, but it is possible the church has a small irrigation area, but only 1 master-water meter.  This means the church could be paying sewage (which is 60+% of the water bill) in a non-sewage area.  We would encourage further investigation.  

D. Peak Demand – The electric kW for the church peaks in July, this is typical given the hot weather and electric cooling.  The summer months are also very high; this effects the 4CP portion of the bill.  4CP demand is the average kW for the 4 summer months (June-September).  It is possible the church pays this amount the entire year.  Lowering kW use during summer months impacts the entire year.
a. The church also has a very large kW during January and February.  The church is a combination gas and electric heat, and January and February could be busy holiday periods for the church however we believe WPC can make a significant impact on kW use.  We highlight kW reduction opportunities in ECRM 1. 

E. During our analysis of the Utility Website, we see the church did not leverage the alarm/alert mode.  This alarm mode allows the church to set kW and kWh limits, when the building is beginning reaching a kW limit the email will alert the staff.  If the staff had a demand response program they could begin implement as a means to lower kW.

F. Average Load Factor – By definition Load factor, in essence, means efficiency. It is the ratio of actual kilowatt-hours used in a given period, divided by the total possible kilowatt -hours that could have been used in the same period, at the peak kW level established by the customer during the billing period.

A high load factor is typically “a good thing,” and a low load factor is typically a “bad thing.” A low load factor typically means that you are using electricity inefficiently relative to what you could be if you were controlling your peak demand. http://energysentry.com/newsletters/load-factor-calculations.php

Load factor is calculated using a few simple numbers from the electric bill. The information required is:
· Actual kilowatt-hours used during the billing period, in kwh:
· The Peak kilowatt demand, in kW:
· The number of days in the month x 24 hours

Peak Demand - It is worth noting that all of Electric meters are charged Peak Demand.  Peak Demand is the highest 15-minute period during the month, and the church is charged on that highest peak period.  Typically peak periods are weekdays, 2pm-5pm, June through September.  

Load Factor calculations show that WPC averages 23%. Which is an indicator that lower utility costs could be achieved by reducing peak demand. The church is certainly not in bad shape, however the ratio shows there is opportunity for improvement. As a result, we are recommending several peak demand reducing measures in this report, for example being very conscious of how the church uses electricity between the hours of 1pm and 5pm. 
· The Load Factors August – December 2015 are very low, meaning the church uses kW inefficiently in comparison to kWh.


[bookmark: _Toc317254195]4.0     ENERGY MANAGEMENT GOALS:
[bookmark: _Toc302585343][bookmark: _Toc302632636][bookmark: _Toc302633530][bookmark: _Toc306981182][bookmark: _Toc308191525][bookmark: _Toc310331115][bookmark: _Toc311280963][bookmark: _Toc315962656][bookmark: _Toc316305418][bookmark: _Toc316720034][bookmark: _Toc317254196]A typical building energy use model is broken down as follows:
1. HVAC = 50% (as high as 67% in humid areas) of building electric use.
2. Lighting = 30% of building electric use.
3. Plug Load = 20% of building electric use. 


There are different influencers that can affect energy use:
1. Building Envelope – Ceiling insulation, windows, roof, doors and more.
2. Thermostats – How does a facility control the HVAC?
3. Building Occupants – The higher the number of occupants the higher the energy use.
4. Weather – Cooling Degree Days or Heating Degree Days
5. Behavior – The way we operate lighting, HVAC, building envelope and more.
Our goal is to maintain occupant comfort as much as possible while minimizing usage and reducing cost during unoccupied hours.  We highly recommend the church begin to establish energy reduction goals and to benchmark energy use.  Benchmarking your energy use on a monthly basis allows you to compare current use with historical use.  An excellent and free program (already funded through tax dollars) is EPA’s Portfolio Manager.  Portfolio Manager will allow the facility to benchmark all energy use per account per month, which will then allow the church to set and establish energy reduction goals. 


[bookmark: _Toc306981183][bookmark: _Toc317254197]5.0     ENERGY RECOMMENDATIONS:
[bookmark: _Toc302585345][bookmark: _Toc302632638][bookmark: _Toc302633532][bookmark: _Toc306981184][bookmark: _Toc310331117][bookmark: _Toc311280965][bookmark: _Toc315962658][bookmark: _Toc316305420][bookmark: _Toc316720036][bookmark: _Toc317254198]Recommendations:
Although energy cost savings for individual buildings is an important part of these reports, the more important goal is to discover and report on savings opportunities that can be duplicated around the church.  Our energy recommendations are separated into 6 different sections:
1. CONTROLS
2. HVAC
3. LIGHTING
4. PLUG LOAD
5. BUILDING ENVELOPE
6. WATER
7. BEHAVIOR
As you read through the report, please look at all recommendations carefully, as HVAC and Lighting are typically capital expense projects.  The low cost or no cost items are addressed in this section as well as the Maintenance and Operations Section. 
We understand the church does not necessarily want to pursue all capital expense projects, however as a part of the audit scope we have included all items for the church to consider for future budgeting purposes.  Also keep in mind that many of these recommendations have rebates and incentives offered through your utility company. 
Control Opportunities:
[bookmark: _Toc306981185][bookmark: _Toc317254199]ECRM #1: SCHEDULING OPPORTUNITIES
[image: Macintosh HD:Users:colbymay:Library:Containers:com.apple.mail:Data:Library:Mail Downloads:E46A0CEF-FE4F-476C-ADD7-EAD232E95449:IMG_6038.JPG]During the audit we identified a number of control strategies that WPC could benefit from.  According to the EPA 30% of the energy we use is wasted, which means the energy waste can be recaptured through no cost behavior change. WPC has done a good job managing heir energy use.  However we believe we have identified a number of opportunities that will make a strong impact on their kWh and kW savings.  
No Cost Opportunities.
1. Leverage Zone capability – The church has 18 HVAC zones located throughout the buildings; this is an excellent design to have as it allows the building to zone based on occupancy.  We highly recommend taking advantage of this system at all times.  For example, if the church only occupies zone 1-2 from 8am-3pm, yet zones 3-4 are unoccupied, we would highly recommend keeping zones off or in setback mode.  We did identify a few immediate recommendations:
a. The thermostat that controls two pastoral offices was locked on at 76° during on unoccupied periods.  Recommend setting back to 50° during unoccupied periods.
b. The thermostat serving the gallery was locked on 68° yet unoccupied.  Recommend setting back to 50°.
c. The thermostat serving the main office was locked on at 72°.  It was stated during audit that the thermostat is prone to user error. As a result stay on 24/7 at times.
d. Bounton Hall thermostats were scheduled to come on Monday –Friday from 6am to 10pm at heating and cooling occupied set points of 70° and 78° respectively.  The temperature set points are excellent however the occupied operating hours seem very long.  If the hall is only occupied Monday – Wednesday 8a-1pm, and Thursday- Sunday from 1pm-8pm, then the thermostat schedule should match occupied hours, and be off or in setback mode all other times. 
e. Thermostat servings second floor classroom was locked at 68° heating 24/7.  Even Houston gets cold during winter months.  We highly recommend keeping heat off during unoccupied periods and only on during occupied periods (only Sunday morning). 
f. Both thermostats serving Fellowship hall was locked at 70° 24/7.  This calls the heating units and air handlers (both electric) to come on in order to maintain 70°.  We highly recommend turning unit off during all unoccupied times. 
g. The thermostat serving the main sanctuary was locked on at 69°.  This calls for the large 40-ton units to come on in order to maintain the setpoint all 7 days of the week.  This is an extremely expensive practice given the large size of the units and given the fact they are all electric.  
i. Keep units off during all unoccupied times.
ii. Definitely keep 40-ton units off during the hours of Monday-Friday, 2pm-5pm, June – September, since peak demand is set during those times.  
iii. Managing these large units wisely will make a large impact on Utility expense.
iv. The entire Sanctuary Building was running yet unoccupied.
h. A second Sanctuary thermostat was on at 71° and like the above calls for the 40-ton electric units to come on in order to maintain the temperature.
i. Thermostat #3 in sanctuary hallway was locked at 70° conditioning all the classrooms, which were all unoccupied.
j. Thermostat #4 in sanctuary classroom was locked at 68°, which calls units to operate 24/7 in order to maintain temperature.
2. Schedule – If the staff is in the building from 8a-5p, the HVAC schedule should hug this schedule as much as possible during cooling seasons. 
3. Heating Setpoint – We recommend keeping unoccupied heating setpoint to off or 50°.
4. We also recommend the facility adjust their occupied baseline temperatures during their Sunday schedules.  For every degree adjusted the facility will save 1.5% on the HVAC portion of their bills.  An average setback temperature from 69° to 72° can save up to 4.5%  
5. Sunday Zones –It is possible, but not confirmed, that the church turns on more zones then occupied during Sunday mornings.  We understand Sunday is a sensitive day and the church needs to be prepared, however if possible we recommend the church keep unoccupied zones off or in setback mode as much as possible.  
6. Sunday Temperature – It was stated during walkthrough, that during cooling months the church sets cooling temperature from 65- 69°.  This is an expensive practice.  If possible, we recommend adjusting Sunday occupied cooling setpoint to 72° or higher.  As stated above, for every degree adjusted the church will save up to 1.5% on the HVAC portion of their utility bills. 
7. Sunday Schedule – The cooling/heating is called to come one at 7am and off at 3pm on all zones.  We recommend all zones off at 1 or 2pm based on occupied hours.  A centralized thermostat control system (referenced in ECRM 2) will all the church excellent control to manage all zones from one computer location.
8. Leverage Holiday Schedule – We noticed the existing controls were not leveraging holiday schedules, which means the HVAC runs on normal schedule on days the church is unoccupied.
9. Dead band – In a few of the thermostats the auto setting was on and the temperature difference between heating and cooling set points (also called Delta T) were at 2 degrees.  If the heating setpoint is 68° and cooling setpoint is at 70°, the systems would begin to fight with each other as they try to find desired setpoint (simultaneous heating and cooling).  We recommend a Delta T of at least 5°, or schedule thermostat to heating only or cooling only mode. 
10. Tighten startup times – Many of the units start-up at 5:00am Monday-Sunday.  The facility staff understands the building needs better then most, however if possible we recommend delaying start up times as much as possible.  Consider delaying by 30 minutes to one hour in each zone if possible and off as soon as possible.
11. Minimize electric heating and cooling during peak hours. Minimize use of electric equipment i.e., lighting, electric domestic hot water tanks, and any other large electrical users. 
12. We were unable to verify the cooling temperature set points in many locations. As a rule of thumb we highly recommend leveraging aggressive zone scheduling to match occupied periods.  
a. Cooling Occupied Set point = 74-78°
b. Cooling Unoccupied Set Point = Off or 90°
c. Heating Occupied Set point = 66-70°
d. Heating Unoccupied Set point – Off or 50°.
e. Zones = Off or in setback when unoccupied, and on only when occupied.  If Zones 1-3 are occupied, yet Zones 4-6 are unoccupied the temperatures should match schedule.
f. Outside Air – Per ASHRAE standard buildings must have outside are coming into the building when building is occupied, however when unoccupied or in minimum occupancy the outside air should be closed.  Given the humid conditions in Houston, dehumidifying outside air is expensive.  We recommend staff checking outside air dampers on the air handlers. 
13. Please see http://energy.gov/energysaver/articles/thermostats for EPA recommendations regarding setback, scheduling, zoning and more. 
Estimated Cost zero, Savings will be partnered with ECRM 2
[bookmark: _Toc306981186][bookmark: _Toc317254200]ECRM #2: PURCHASE WIFI-ENABLED COMMERCIAL THERMOSTATS. 
During the assessment we noticed the church has 18 thermostats (although we could not identify all locations) that controlled 18 separate zones.  These thermostats offer excellent opportunity for the church to be aggressive with energy management as referenced in ECRM #1.  The existing thermostats are not WIFI-enabled and decentralized, which could result in many stats being locked at 68-70° during unoccupied period. Given the manual scheduling the thermostats are still prone to user error, as was identified during assessment.  As a result, we highly recommend replacing all 18 thermostats with WIFI-enabled stats and leveraging the thermostat software program to consolidate and centralize scheduling.  This will allow the church to schedule thermostat holidays, set points, zoning and more from one centralized location, which minimizes user-error.  Thermostats cost around $400 installed.
Options: 
· www.yourcomfortwindow.com (portion of sales go to Holistic Missions).
· Nest Thermostats https://nest.com

Estimated Cost: $8,100	 Estimated Savings:HVACsavings $2,500	       Estimated Payback: 3.2 years
· These savings have been partnered with ECRM #1.
[bookmark: _Toc306981187][bookmark: _Toc317254201]ECRM #3: DOMESTIC HOTWATER. 
We found 3 electric domestic hot water tanks that provide hot water to numerous bathrooms and the kitchen.  The unit is in good condition; however there are a few recommendations we would like to make that will increase the efficiency of the respective units.
1. Add piping insulation – Most of the heat is lost through the pipes.  Adding pipe insulation will not only retain the heat, but also allow the return water temperature to remain constant, thus allowing the tank to work less.  We recommend 50 feet of pipe insulation to accommodate the unit in the boiler room located in the basement
2. Reduce temperature – Many churches set temperatures at 140°, however per code that maximum recommended temperature is 120°.  We recommend setting temperature at 110° and increase the heat as needed.
3. Add Timeclock – The current tanks currently heat the water 24 hours a day in order to maintain the 120° temperature.  We recommend adding time clocks to the tanks that would allow the unit to turn off during unoccupied hours of 10pm-7am.  This will make a big impact on energy reduction for the units.
4. Peak Demand – As stated peak demand is the amount of kW used during the hours of 2pm-5pm.  Given the fact the unit is a 5.5 kW unit, keeping the unit off during peak hours (via time clock) will benefit the church in both kWh and kW savings.
Estimated Cost: $250	{FILLINHVACcost 	 Estimated Savings:HVACsavings $125	       Estimated Payback: 2 Year

HVAC:
[bookmark: _Toc306981189][bookmark: _Toc317254202][image: Macintosh HD:Users:colbymay:Library:Containers:com.apple.mail:Data:Library:Mail Downloads:38F94B65-E375-4B2B-80DD-6E85929507D0:IMG_6062.JPG]ECRM #4: COMB COILS
During the assessment we found that most Rooftop Units on roof had bent in or damaged coils.   If a coil is damaged by as little as 10% the unit can lose up to 30% of the efficiency of the unit.  We recommend having the facility manager purchase an HVAC fin-comb in order to comb back the coils and regain the efficiency.  On all future units we highly recommend purchasing hail guards. This act will increase the efficiency of the units, increase the life and save energy.
[bookmark: _Toc317254203]ECRM #5: HVAC INSULATION
Most of the refrigerant lines serving all exterior HVAC equipment were missing or damaged.  Most of refrigerant line temperature is lost at the piping.  A lack of insulation can compromise the refrigerant temperature, thus cause the unit to work longer and harder then needed in order to reach setpoint.  We highly recommend upgrading insulation as soon as possible.
Estimated Cost: $200{FILLINHVACcost		Estimated Savings: $100	Estimated Payback: 2 years
[bookmark: _Toc317254204]ECRM #6: REPLACE HVAC UNITS
[image: Macintosh HD:Users:colbymay:Library:Containers:com.apple.mail:Data:Library:Mail Downloads:1FB28CA7-D833-43AD-BDE9-0273D3E9E6CC:IMG_6066.JPG] The church is conditioned with a number of rooftop and split systems.  Most of the units are newer and in good shape, although there is significant coil damage and missing refrigerant insulation.  The 40-ton split systems serving the sanctuary are only 13 years old, however the coils are badly damaged due to salt-water corrosion and maintenance neglect.  Given the age of the units, and given the cost to replace coils (typically half the cost of a new unit) we would recommend replacing the two existing 40-ton units (electric heat) with four new 20-ton 13 SEER packaged units with gas heat or 13 SEER electric heat pumps.  The costs range from $1,300-$1,700 per ton based on the unit type.
We also recommend replacing the two 5-ton units serving the ED Building with new 17 SEER Heat Pumps.  The Library Unit is currently not working, and does not draw an electric load, thus the overall savings for the project will be skewed due to added load.
[image: ]Estimated Cost: $140,000{FILLINHVACcost	Estimated Savings: $5,600	Estimated Payback: 25 years
Centerpoint Energy offers excellent rebates, via their SCORE Light Program for Churches, for new HVAC equipment that could offset the cost of the projects by 10% or $14,000.
[bookmark: _Toc317254205]ECRM #7: VARIABLE FREQUENCY DRIVES
 Air handlers #3 and 4 serving the sanctuary have 10 horsepower motors that provide conditioned air to respective zones.  However the motors are constant volume, which means regardless of demand the motors run at 100% capacity or constant volume.  We recommend installing Variable Frequency Drives on AHU 3 and 4 in order to vary motor speed based on demand.
[bookmark: HVACcost][bookmark: HVAC_Cost]Estimated Cost: $5,000{FILLINHVACcost	Estimated Savings: $715	Estimated Payback: 7 years

[bookmark: _Toc317254206]ECRM #8: OUTSIDE AIR
In many cases the outside air units serving the air handlers were locked open.  Per code, HVAC units larger then 2.5 tons require a certain amount of outside air when the building is occupied, this prevents Indoor Air Quality.  However when the building is unoccupied the outside air units should be in a minimum position (5% open).  Houston is a very humid climate, and Webster is less then 5 miles from the ocean.  When outside dampers are left open this allows humid air into the building HVAC system.  This humid outside air is dehumidified (cooled to 32°) in order to wring the humidity out of the air and than reheated (electric strip heat) to the respective rooms.  We highly recommend checking damper positions, and keep outside air dampers locked in a minimum position 5% during unoccupied times.
Lighting:
[bookmark: _Toc306981191][bookmark: _Toc317254207]ECRM #9: LIGHTING RETROFIT:
During our assessment we noticed numerous 40-watt T-12 Linear Fluorescents through out the church.  The 40-Watt T-12’s is being faced out, and is no longer manufactured. We highly recommend the church consider replacing the lamps with 13-watt or 16-watt LED linear Fluorescents. Replacing all 3 or 4-lamp with 2-lamp 13-watt LED Linear Fluorescents or equivalent will make a large impact on energy use.  This is a drop from over 160-watts per fixture to around 26-watts. In the past LED Lamps were not at quality regarding color-rendering index (too white/bright) or to the ambient, however with the advances in technology and costs current LED Linear Fluorescents have surpassed quality control tests. Many engineering and consulting firms, including our firm, now recommend LED’s as a first priority replacement.  Should the church not want to invest in an entire campus retrofit, we would recommend renovating a few offices and common areas first to ensure quality.  LED’s lamps use up to 80% less energy and last 5 times as long when compared to existing lamps.
Fellowship Hall: We noticed a number of 150w halogens in the Fellowship Hall, we recommend replacing all bulbs with Par 38- LED’s.
Exits: We also noticed a number of 50-watt incandescents exit lamps; we recommend replacing with 5-watt LED inserts. 
Sanctuary Lighting: The lighting serving the sanctuary is comprised of a combination of 500-Watt Metal halides, 100-Watt Metal Halides and 32-watt T8 linear fluorescents.  We recommend replacing each with LED equivalents per the inventory below.  The payback has been stretched out due to low burn time.
Switch:  Should the church move forward with this recommendation, we would recommend dual switch fixtures in all rooms.  This will allow the church to turn on lights in zones, opposed to 100% on or off.  
[bookmark: _Toc306981193][image: ]Centerpoint Energy offers excellent and lighting rebates via their SCORE Lite program (for churches) that could amount to 20% of light cost or $5,400.
[bookmark: _Toc317254208]ECRM #10: LIGHTING BEHAVIOR OPPORTUNITIES:
There are a number of opportunities for WPC to reduce lighting load through no cost behavior change.  The same rule that applies to HVAC applies for lighting.  Lighting makes up 20-30% of a building electrical load.  A 10% reduction in lighting can impact the electric bill by 2-3%.
· [image: Macintosh HD:Users:colbymay:Library:Containers:com.apple.mail:Data:Library:Mail Downloads:0F68910E-F9CB-4E1E-B782-F8ACC816FC77:IMG_6067.JPG]Delamping – There were 96 4-lamp T-2 lights that provide more task level light than needed.  We recommend delamping all lights from 4-lamp to 3-lamp or 2-lamp if possible (delamp 2 center bulbs).  This will reduce light electric load by 25+% while maintaining quality task level lighting. The maintenance staff could de-lamp a certain room or hallway to test light level before de-lamping entire facility.	
· Uplighting – The lights shining up (five 60watt incandescents) offer no task level lighting, and from an energy management point of view are not recommended.  We recommend keeping lights off.  However if the church wants to keep lights for aesthetic look, we would recommend replacing incandescents with 8-Watt LED ($8 per bulb).
· Daylighting – There are a number of opportunities to optimize daylighting.  There were fixtures on by large windows that made no impact on task level lighting.  We highly recommend keeping these fixtures off, placing them on their own light switch or adding them to a photocell.  
· Behavior – Based on the number of lights left on in unoccupied rooms we would recommend implementing a behavior-program for all staff.  This would encourage all employees to turn off lights if gone longer than 23 seconds.  Another option could be to install motion sensors, however this defeats the purpose of teaching staff.  Promoting behavior practices at the office, such as turning off lights, allows staff to take the information/practices to their homes. 
Estimated Cost: 0		{FILLINHVACcostEstimated Savings:HVACsavings $650	 Estimated Payback: Instant
Building Envelope:
[bookmark: _Toc317254209]ECRM #11: WEATHERSTRIPPING:
During our assessment we noticed numerous doors, and windows that lack sufficient weather-stripping or insulation.  As you will see in these thermal imaging photos, the strength of the building envelope is compromised when insulation and/or weather-stripping is lacking.  This causes the HVAC to work longer then needed in order to maintain se point temperature. We highly recommend strengthening all windows and doors.
· Fellowship Hall Door, shows gap.  
[image: Macintosh HD:Users:colbymay:Google Drive:Infrared Pics:IR000166.BMP]
· Metal Door East Side of New Sanctuary. 
[image: Macintosh HD:Users:colbymay:Google Drive:Infrared Pics:IR000163.BMP]
· NASA Side entrance of ED Building (Gap under door)
 [image: Macintosh HD:Users:colbymay:Google Drive:Infrared Pics:IR000172.BMP]
· Bouton Entrance, NASA Side, Above Double Doors.
[image: Macintosh HD:Users:colbymay:Google Drive:Infrared Pics:IR000162.BMP]
· Stain-Glass Windows on NASA-Side of ED Building.
[image: Macintosh HD:Users:colbymay:Google Drive:Infrared Pics:IR000159.BMP]
Estimated Cost: $250		{FILLINHVACcostEstimated Savings:HVACsavings $50	 Estimated Payback: 5 Years 
[bookmark: _Toc317254210]ECRM #12: WINDOWS:
There are two large single-pane windows that serve the two pastoral offices.  The windows compromise the respective offices and as a result are either too hot or cold based on the season. This causes the HVAC to run more then needed in order to satisfy the respective areas.  This also affects the other offices, since the entire office area is on a single HVAC zone.  We recommend replacing both office windows with dual-pane thermal coated windows.  
[bookmark: HVAC_Savings]Estimated Cost: $1,000	{FILLINHVACcostEstimated Savings:HVACsavings $200	 Estimated Payback: 5 Years
· [image: Macintosh HD:Users:colbymay:Library:Containers:com.apple.mail:Data:Library:Mail Downloads:BB8C0A6B-A7F4-4BDC-B948-1888E54205F2:IMG_6036.JPG]We would also recommend adding storm windows to many of the other single-pane windows.  We performed a study at Harvard and measured the temperature difference between a single and single-pane with window storm and found a Delta T (temperature difference) of 6 degrees.  
· Above cost only cost for Window replacement in the two offices.

RENEWABLE ENERGY & PREVENTIVE MAINTENANCE:
[bookmark: _Toc306981194][bookmark: _Toc317254211][image: Macintosh HD:Users:colbymay:Desktop:Screen Shot 2016-02-16 at 11.47.22 AM.png]ECRM #13: SOLAR 
We believe the church would be a prime candidate for Solar given their building layout.  Should the church have interest, we have partnered with Iluminate L3C in order to provide solar to churches as a means to empower missions.  Most of the church installations we have performed have had a payback of 5-7 years; a big reason for this is the Tax Credit that is past back to the church as a means to lower overall cost of installation. Please contact Colby@cosultlit.com if interested in more information.
[bookmark: _Toc317254212]ECRM #14: ELECTRICAL PANELS
[image: Macintosh HD:Users:colbymay:Desktop:Screen Shot 2016-02-16 at 11.44.28 AM.png]During the assessment of the mechanical and electrical rooms we took thermal imaging pictures of many electrical panels.  We noticed many of the breakers were hot, which suggest loose lugs.  We have identified the loose connections and associated pictures. The list is not comprehensive, as not all electrical panels were assessed.  These loose connections create a fire hazard; as a result we highly recommend addressing the loose connections with a certified electrician as soon as possible.
1. Electrical Panel FACP in Ed Builing, (Cleaning Supply Closet), fuse 23 and 22 are loose.
2. Electrical Panel PA, Breakers 12 and 27 are loose in Fellowship Hall. 

 
PLUG LOAD:
[bookmark: _Toc306981196][bookmark: _Toc317254213]ECRM #15: PLUG LOAD ADAPTERS OR SMART STRIPS
Plug Load makes up about 20% of the church electric use.  There are a number of ways to reduce plug and phantom load.  Phantom load is the continual use of energy for plug load items (microwave, computers, TV’s) even when the items are turned off. As a matter of fact, 75% of plug load energy is used when an item is off. The church could reduce plug load by buying newer Energy Star rated units, unplugging devices, sleep mode, minimizing use, or by the installation of plug load adapters/smart strips.  Plug load adapters cut the use of phantom load after a unit is turned off or no longer in use, opposed to standard adapters which continue to draw energy.  We recommend the church pursue a BETA program in the administration building.  We recommend the purchase and installation of 5 adapters.  The respective office would plug in all or highest consuming plug load items into the plug load adapters.  Typical cost is around $50 per adapter.
Estimated Cost: $250{FILLINHVACcost     	Estimated Savings:HVACsavings $125	       Estimated Payback: 2 Years
[bookmark: _Toc317254214]ECRM #16: BATHROOM EXHUAST
We noticed two exhaust fans were running during our assessment of the roof.  This practice not only wastes energy at the motor, but also pumps conditioned air outside.  We recommend the church add motion sensors to the bathroom lights and tie the exhaust fans to the motion sensor. 
WATER:
[bookmark: _Toc306981199][bookmark: _Toc317254215]ECRM #17: LOW FLOW AERATORS.
During the assessment we documented a number of faucets that lacked 0.5 low flow aerators. We recommend buying, or working with the City to obtain free aerators.  
The average flow rate of a kitchen or bathroom faucet is around 2.2 gallons per minute; the aerators will minimize that to 0.5 gpm. = $5 per aerator x 20 = $100.  If faucets used an average of 2,200 gallons per month, the new aerator equivalent would be 500 gallons.  Keep in mind this affects usage and sewage rates, cutting usage by more than 60%.
20 .5gpm faucet aerators * $5 per aerator = $100 = 1 year payback
Estimated Cost: $100		{FILLINHVACcostEstimated Savings:HVACsavings $100	 Estimated Payback: 1 year
EDUCATION:
[bookmark: _Toc306981200][bookmark: _Toc317254216]ECRM #18: NACFM
As a means to provide ongoing education and networking, we would recommend the facility manager or representative join a national association of likeminded individuals as a means to grow in the trade, build relationships, grow in knowledge and more.  There are a number of opportunities for education, networking and more.  One such example is the National Association of Church Facility Managers or MACFM.  More information can be found at www.nacfm.com.
[bookmark: _Toc317254217]6.0     MAINTENANCE & OPERATION RECOMMENDATIONS:

[image: Macintosh HD:Users:colbymay:Desktop:Screen Shot 2016-02-11 at 12.25.25 PM.png]Maintenance and Operation procedures are strategies that can offer significant energy savings potential, yet require little or no capital investment by the church to implement.  Exact paybacks are at times difficult to calculate, but are typically always less than one year.  The difficulties with payback calculation are often related to the fact that the investigation required to make the payback calculation, for example measuring the air gap between exterior doors and missing or damaged weather-stripping so that exact air losses may be determined, is time and cost prohibitive when the benefits of renovating door and weather weather-stripping are well documented and universally accepted.
HVAC M&O
WPC, there are a few HVAC M&O opportunities that revolve around combing the condenser fins [combs available for less than $10].  The installation of coil guards prevents future fin combing, which is ultimately a combination of deferred labor savings for eliminating the need for maintenance personnel to perform the task and energy savings resulting from the units maintaining optimum operating efficiency.  We recommend installing hail guards on the units to prevent future coil fin damage.  A system can lose up to 30% of its efficiency if up to 10% of the coils are damaged. 

The hot water tanks lack pipe insulation.  Much of the heat loss in hot water tanks or boilers are due to uninsulated piping.  We recommend WPC address these areas when convenient. 

Please be very sensitive when operating electric, electric reheat and electric motors during peak hours (Domestic Hot water Tanks).  By minimizing the use during peak (M-F 2-5) will reduce the peak kW, which will affect their utility cost year around.  Consider adding time clocks to all Electric Domestic Hot water Heaters, in order for them to remain OFF during peak hours.

It was noted that the domestic hot water tanks in certain parts of the church were above 120°, in kitchen areas water needs to be at 160°.  

Lighting M&O

WPC has done an excellent job disengaging lights in the “non public” areas.  There were still some areas of the buildings had light fixtures that were not required to be operating during the day or where fixtures left operating in unoccupied spaces.  The least expensive remedy to these issues is to train staff to not turn on fixtures not needed during daytime hours and to turn off fixtures in unoccupied spaces.  Failure of the behavioral modification training will require the church to invest capital into automatic controls for the fixtures.  

The footcandle measurements we took on campus were significantly higher than IESNA recommendation for illuminance.


Type of Activity                                                     Lighting Levels Footcandles           
 
Classrooms & General Offices                                             50 +/- 20%
Specialized Labs, Data Processing                                       75 +/- 20%
Work areas infrequently used (e.g., storage) 	              15 +/- 20%
Public Areas (e.g., hallways, etc.)                                         5 +/- 20%
[bookmark: _Toc317254218][bookmark: _Toc298841497][bookmark: _Toc271621510][image: Macintosh HD:Users:colbymay:Desktop:Screen Shot 2016-02-05 at 3.23.19 PM.png]7.0     FINANCIAL OPTIONS:
[image: Macintosh HD:Users:colbymay:Desktop:Screen Shot 2016-02-05 at 3.23.35 PM.png]
[bookmark: _Toc317254219]8.0     MISSION/JUSTICE
As mentioned the goal of the audit is not only to promote stewardship, but to also free up resources already going to the utility companies with the direct goal of serving the most vulnerable. Should your church realize energy savings as the result of this report, our hope is that you would prayerfully consider supporting the below ministries in some capacity.  Our founder was a graduate of Gordon Conwell Seminary with a focus on Integral Missions, and the primary reason for the creating LIT was to serve the most vulnerable in a strategic life changing way. We do this by partnering with united well respective local churches that have been influential in their respective cultures for many years.  In order to change the hands we must change the heart, we must be strategic in our response to injustice, we must strike at the roots of the issues with the goal of sustainable change.  Holistic meaning physical, spiritual, emotional and economical change led with the whole Gospel of Jesus Christ.  Below are partnered organizations that we believe emulate these strategies.  Should you have any questions please contact Colby@consultlit.com.
[image: Macintosh HD:Users:colbymay:Desktop:Screen Shot 2015-07-17 at 5.10.50 PM.png]_________________________________________________________________________
1. 



VISION
Our vision is to see holistic development {physical, spiritual, social & economic} within communities of India & Nepal through the Whole Gospel of Jesus Christ.
MISSION
Influence International, Inc. exists to train, resource and send individuals to plant churches in the most unreached areas, to strategically respond to the physical, social and economic needs and to equip and mobilize churches and individuals to be missional in nature.
STRATEGY
· Establish Bible Institutes in various states of India and Nepal to equip workers for pioneer ministries
· Plant churches in unreached areas to reach out to communities
· Empower needy children by establishing orphanages and educational centers
· Bring economic stability to deeply impoverished people by giving vocational training and enabling people to establishing micro-businesses in India and Nepal
· Personal development through adult-literacy programs
· Respond to physical and social needs through strategic actions, working alongside local leaders
· Pursuit: Churches, a curriculum created to equip and mobilize churches and individuals to be missional glocally (globally & locally), through seminars.
· Create life-changing opportunities for people in various countries to take part in discipleship trips to India

Influenceintl.org

_____________________________________________________
2. [image: Macintosh HD:Users:colbymay:Desktop:Screen Shot 2015-07-17 at 5.13.15 PM.png]

OUR CALLING AT WORLD RELIEF IS TO STAND WITH THE VULNERABLE

Every second of every day children are orphaned by disease, women are widowed by conflicts, families are devastated by natural disasters and refugees are relocated to new countries. These are the heartbreaking stories of the vulnerable.

We believe God has equipped the church - the most diverse social network on the planet - to be at the center of these stories, leveraging time, energy and resources to join the vulnerable in their time of need.

We practice principles of transformational development to empower local churches in the United States and around the world so they can serve the vulnerable in their communities. With initiatives in education, health, child development, agriculture, food security, anti-trafficking, immigrant services, micro-enterprise, disaster response and refugee resettlement, we work holistically with the local church to stand for the sick, the widow, the orphan, the alien, the displaced, the devastated, the marginalized, and the disenfranchised.
In our own backyard and around the globe, we stand with individuals and communities through the process of healing, reconciliations, transformation and empowerment.
Whatever it takes, and wherever it takes us, we are faithful to our call.

www.worldrelief.org


[bookmark: _Toc317254220]9.0     SOLAR
Should the church have interested we have partnered with Iluminate in order to provide solar to churches as a means to empower missions.  We leverage grants, rebates, tax incentives and more in order to provide a very low payback.  Please contact us at Colby@cosultlit.com if interested in more information.
[bookmark: _Toc317254221]10.0	GENERAL COMMENTS

This report has been prepared for the exclusive use of our client for specific application to the project discussed and has been prepared in accordance with generally accepted engineering practices.  All estimations provided in this report were based upon information provided to LIT by the church and their respective utility providers.  While costs saving estimates have been provided, they are not intended to be considered a guarantee of cost savings.  No guarantees or warranties, expressed or implied, are intended or made.   Changes in energy usage or utility pricing from those provided will impact the overall calculations of estimated savings and could result in different or longer payback periods.


























[bookmark: _Toc302585367][bookmark: _Toc317254222]APPENDICES








[bookmark: _Toc302585368][bookmark: _Toc302633556][bookmark: _Toc311280989][bookmark: _Toc317254223]APPENDIX I - SUMMARY OF FUNDING & PROCUREMENT OPTIONS FOR CAPITAL EXPENSE PROJECTS

SUMMARY OF PROCUREMENT OPTIONS FOR CAPITAL EXPENDITURE PROJECTS
State Purchasing:
The General Services Commission has competitively bid contracts for numerous items, which are available for direct purchase.  
Design/Bid/Build (Competitive Bidding):
Plans and specifications are prepared for specific projects and competitive bids are received from installation contractors.  This traditional approach provides the church with more control over each aspect of the project, and task items required by the contractors are presented in detail.  
Design/Build:
These contracts are usually structured with the engineer and contractor combined under the same contract to the owner.  This type team approach was developed for	fast-track projects, and to allow the contractor a position in the decision making process.  The disadvantage to the church is that the engineer is not totally independent and cannot be completely focused upon the interest of the church.  The church has less control over selection of equipment and quality control.
Purchasing Standardization Method:
This method will result in significant dollar savings if integrated into planned facility improvements.  For larger purchases, which extend over a period of time, standardized purchasing can produce lower cost per item expense, and can reduce immediate up-front expenditures.  This approach includes traditional competitive bidding with pricing structured for present and future phased purchases.
Performance Contracting:
Through this arrangement, an energy service company (ESCO) using in-house or third party financing to implement comprehensive packages of energy saving retrofit projects.  Usually a turnkey service, this method includes an initial assessment of energy savings potential, design of the identified projects, purchase and installation of the equipment, and overall project management.  The ESCO guarantees that the cost savings generated will, at a minimum, cover the annual payment due over the term of the contract.  

EXAMPLE OF AN ENERGY PROGRAM:
[image: Solution Center 1]
[image: Solution Center 3]
[image: Solution Center 4]
[image: Solution Center 6]

EXAMPLE OF AN ENERGY POLICY
 
California State University Dominguez Hills
Energy Conservation and Building Temperature Control Policy
 
The Federal Emergency Building temperature restrictions regulations, effective as of July 16, 1979, place restrictions on temperatures for heating, cooling and domestic hot water in commercial, industrial, government and other nonresidential buildings.  The regulations generally require the thermostat be set no lower than 78 degrees Fahrenheit for cooling, no higher than 68 degrees Fahrenheit for heating and no higher than 115 degrees Fahrenheit for domestic hot water.  The regulations also require room temperature set backs during periods when buildings are unoccupied.  In response to these regulations and other continuing State and CSU mandates to conserve energy the following guidelines for building temperature control will be followed in all CSUDH buildings:
 
· People should expect temperatures, which are regularly between 68 degrees Fahrenheit and 78 degrees Fahrenheit and dress accordingly. 
· Personnel working or teaching in rooms which are regularly colder than 68 degrees Fahrenheit, hotter than 78 degrees Fahrenheit, or who have chronic problems with drafts or stagnant air should report it, in writing, to Physical Plant.  Physical Plant will attempt to adjust the air conditioning or make other modifications to correct the problem. 
· No space heaters, whether state-owned or personal property, will be authorized for campus use unless a statement, approved by Physical Plant, is on file in the Physical Plant Office indicating that such equipment is necessary to maintain a temperature of 68 degrees Fahrenheit. 
· In accordance with Department of Energy Regulations, heating and air conditioning systems must be turned off while buildings are unoccupied.  This is normally between the hours of 10 p.m. and 7 a.m., Monday through Friday and all hours of Saturday, Sunday and holidays.  Exceptions to these regulations should be requested, in writing, by the cognizant administrator and forwarded to the Director of Physical Plant. 
· All windows in buildings that are air-conditioned will remain closed and as secure as possible to prevent loss of conditioned air. 
· Use of refrigerators for non-instructional purposes should be consistent with good energy management practices.  In order to discourage proliferation of personal refrigerators, approval for operation of such must be obtained from the Director of Physical Plant. 
· Exemptions to this policy include, but are not limited to, maintaining laboratory plants or animal life; operation of data processing or other equipment which is temperature sensitive, storage of food or other perishables; and preservation of archives, books, art works or specimen.  The cognizant administrator should send written request for exemptions to the Director of Physical Plant. 
We realize that implementation of the attached building temperature control policy will change environmental and physical comfort conditions in many, if not all, of the buildings on campus.  Physical Plant will respond as quickly as possible to adjust air conditioning and heating systems which are not providing temperatures within the 68 degree Fahrenheit to 78 degrees Fahrenheit restrictions mandated by the Federal Department of Energy Regulations.  In most buildings heating, ventilation and air conditioning systems were not designed to accommodate these temperature restrictions.  This is further complicated by numerous changes in building space and room usage over the years, making it almost impossible to maintain original design conditions.  We hope all members of the campus community will cooperate as together we endeavor to achieve and maintain the goals of the Federal Building Temperatures Regulations.
 
*  *  *  *  *
Lighting Control Policy
 
· Artificial lighting is to be used only when natural light is insufficient to perform required function, or where the safety of the campus community is compromised.
 
2. When artificial lighting is required, the following standard guidelines are to be followed: 
 
A. Use the minimum amount of light required to perform the required tasks comfortably.  The attached table indicates the desired level of illuminance [sic] that the University will attempt to provide.  Physical Plant will consult with facility users in the adjustment of lighting levels. 
B. Purely decorative lighting will be eliminated.  Lighting for special events will be approved on an event-by-event basis. 
C. Artificial lighting will be used only when areas are occupied.  Whenever a room is unoccupied, the lights are to be switched off.  This practice should be followed even if the room is unoccupied only for a few minutes. 
D. When specifying new light fixtures and lamps, care will be taken to order the most energy efficient light source appropriate for the intended application. 
 
It should be noted that energy efficient lighting should not detract from the esthetic value currently provided by lighting throughout the University.  In most instances, it will be possible to provide more energy efficient lighting that also provides better quality illumination.
 
Recommendations for Illuminance [sic]
 
            Type of Activity                                                     Lighting Levels Footcandles           
 
Classrooms & General Offices                                             50 +/- 20%
Specialized Labs, Data Processing                                       75 +/- 20%
Drafting                                                                    	     100 +/- 20%
Work areas infrequently used (e.g., storage)                    15 +/- 20%
Public Areas (e.g., hallways, etc.)                                         5 +/- 20%
Parking                                                                             	     1 +/- 20%

HVAC


Comb fins on AC units


Controls


Lighting


Keep uplighting disengaged





Turn off all light fixtures not required during daytime


Keep electric cooling and water heaters off during peak electrical load conditions (2-5pm June-Sept).


Turn off lights in unoccupied spaces


Add timeclocks to domestic hotwater tanks


Envelope


There were a few doors and windows with poor or no weatherstripping.  


Buy Energy Star Kitchen Appliances.


Verify Kitchen hoods and exhausts remain off


Verify Domestic HW Temp, should not be above 120°


Keep Doors Closed as much as possible. 


Creation of an Energy Policy


No exhaust hood over oven in small kitchen (fire code).


Insulate all domestic hw tank pipes and HVAC pipes on roof


Most refrigerators/freezers were set to highest settings, which uses much more energy then needed.  Recommend decreasing to normal range or lower.











kWh USAGE
MONTH JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER	JANUARY	FEBRUARY	MARCH	APRIL	MAY	JUNE	JULY	AUGUST	SEPTEMBER	OCTOBER	NOVEMBER	DECEMBER	42432	37632	47616	42048	44928	47424	56448	38592	46656	23587.909090909099	20113.36363636364	19718.36363636364	


DEMAND
JANUARY	FEBRUARY	MARCH	APRIL	MAY	JUNE	JULY	AUGUST	SEPTEMBER	OCTOBER	NOVEMBER	DECEMBER	238.60645161290319	209.9535483870967	171	187	222	274	257	282	235	240	207	196	

% of Electric Use
% of Elec Use	HVAC = 50%	Lighting = 30%	Plug Load = 20%	50	30	20	_____________________________________________________________________________________
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OWNER: WEBSTER PRESBYTERIAN CHURCH

MONTH / YEAR ELECTRIC GAS / FUEL
DEMAND
TOTAL ALL
CONSUMPTION | DEMAND | LOAD FACTOR TDSP ELECTRICAL | Consumption Cost
MONTH YEAR KWH KW % COSTS $ COSTS $ CCF $
JANUARY 2015 42,432 239 25% $1,849 $4,190.47 62 $61
FEBRUARY 2015 37,632 210 25% $1,627 $3,030.83 65 $60
MARCH 2015 47,616 171 39% $1,327 $2,233.63 61 $57
APRIL 2015 42,048 187 31% $1,380 $2,074.55 62 $59
MAY 2015 44,928 222 28% $1,496 $2,377.98 55 $53
JUNE 2015 47,424 274 24% $1,796 $2,993.72 54 $52
JuLY 2015 56,448 257 31% $1,716 $3,035.85 55 $53
AUGUST 2015 38,592 282 19% $1,895 $3,504.47 47 $46
SEPTEMBER 2015 46,656 235 28% $1,605 $2,787.54 57 $52
OCTOBER 2015 23,588 240 14% $1,591 $2,594.67 52 $49
NOVEMBER 2015 20,113 207 13% $1,530 $2,212.47 47 $46
DECEMBER 2015 19,718 196 14% $1,465 $2,169.02 48 $47
TOTAL 467,196 2720 | 24% $19,277 $33,205 665 $635

Energy Use Index:
Annual Total Energy Cost = $33,840  Per Year Total Site BTU's/yr 43,252 BTU/s.f.yr
Total Area (sq.ft.)

Total KWH x 0.003413 = 1,594.54 x 106

Total CCF x 0.103 = 68.50 x 106 Energy Cost Index:

Total Other x ____ x 106 Total Energy Cost/yr $0.88 $/s.f. yr
Total Site BTU's/yr 1,663.03 x 106 Total Area (sq.ft.)

Floor area: 38,450 s.f.
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Floor area: 38,450s.f.

GAS / FUEL

WEBSTER PRESBYTERIAN CHURCH
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UNIT SIZE AGE PROJECTED COST S# REPLACE WITH:
ED BUILDING

Carrier 5-Tons 1992 $10,000 S#0292E02094 17 SEER 5-Ton
Carrier 5-Tons ? (Old) $10,000 M#CHAO-513-3Y 17 SEER 5-Ton

* This is the unit serving the Library. The unit has not worked for years and does not draw
electric power. The newer unit will be efficient, however given the fact the current unit does
not work and therefore does not draw power, there will not be energy savings on a new unit.

SANCTUARY

Carrier 40-Ton 2003 $60,000 S$#0292E02094

2 - 13-SEER 20 Ton Packaged units with Gas Heat

Carrier 40-Ton 2003 $60,000 M#CHAO-513-3Y

2 - 13-SEER 20 Ton Packaged units with Gas Heat

The Split Systems serving the Sanctuary, although relatively are in bad shape. The coils are very badly damaged, as a result we recommend

replacing two 40-ton units with four 20-ton units with gas heat.










UNIT SIZE AGE PROJECTED	COST S# REPLACE	WITH:

ED	BUILDING

Carrier 5-Tons 1992 $10,000 S#0292E02094 17	SEER	5-Ton

Carrier 5-Tons ?	(Old) $10,000 M#CHAO-513-3Y 17	SEER	5-Ton

SANCTUARY

Carrier 40-Ton 2003 $60,000 S#0292E02094 2	-	13-SEER	20	Ton	Packaged	units	with	Gas	Heat

Carrier 40-Ton 2003 $60,000 M#CHAO-513-3Y 2	-	13-SEER	20	Ton	Packaged	units	with	Gas	Heat

*	This	is	the	unit	serving	the	Library.		The	unit	has	not	worked	for	years	and	does	not	draw	

electric	power.		The	newer	unit	will	be	efficient,	however	given	the	fact	the	current	unit	does	

not	work	and	therefore	does	not	draw	power,	there	will	not	be	energy	savings	on	a	new	unit.

The	Split	Systems	serving	the	Sanctuary,	although	relatively	are	in	bad	shape.		The	coils	are	very	badly	damaged,	as	a	result	we	recommend	

replacing	two	40-ton	units	with	four	20-ton	units	with	gas	heat.
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Existing # of Lamps | # of fixtures |Replace With # of Lamps # of fixtures Cost
40-Watt T12 4 96 16w-LED 2 96 $5,760
40-Watt T12 - U-Tube 2 86 13w LED 2 86 $3,440
50-watt Exit Lights 1 10 5-Watt LED Inserts 1 10 $250
150-Watt Halogens 1 63 38-Watt PAR LED 1 63 $1,575
Sanctuary Lighting
32-Watt T8 4 16 16w-LED 2 16 $960
32-Watt T8 - U-Tube 2 14 13w LED 2 14 r $560
32-Watt T8 2 21 16w-LED 2 21 $1,260
500 Watt Metal Halides 1 65 13w LED 2 65 $13,000
100 Watt Metal Halides 1 8 13w LED 1 8 $200
* Payback Has been stretched out over 8 Years due to low burn time. Total Cost r $27,005
Estimated Savings | $2,701
Payback 10 Years
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40-Watt	T12 4 96 16w-LED 2 96 $5,760

40-Watt	T12	-	U-Tube 2 86 13w	LED	 2 86 $3,440

50-watt	Exit	Lights 1 10 5-Watt	LED	Inserts 1 10 $250

150-Watt	Halogens 1 63 38-Watt	PAR	LED 1 63 $1,575

Sanctuary	Lighting

32-Watt	T8 4 16 16w-LED 2 16 $960

32-Watt	T8	-	U-Tube 2 14 13w	LED	 2 14 $560

32-Watt	T8 2 21 16w-LED 2 21 $1,260

500	Watt	Metal	Halides 1 65 13w	LED	 2 65 $13,000

100	Watt	Metal	Halides 1 8 13w	LED	 1 8 $200

*	Payback	Has	been	stretched	out	over	8	Years	due	to	low	burn	time. Total	Cost $27,005

Estimated	Savings $2,701

Payback 10	Years
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DID YOU KNOW?

+ According to the director of the National Council of
Churches Eco-Justice program, If every congregation
reduced energy costs by 25 percent, collectively we would save
500 million, which we could use on other priorities”.

‘The Environmental Protection Agency estimates that if over
300,000 religious worship buildings cut their energy use by 25
percent, over s million tons of carbon dioxide emissions would
ot be expended into the ai - the equivalent of taking a millon
cars off the road.

Upgrading your church'slighting system s one of the easiest
places to start when ‘greening’ your building ~ EPA estimates
that sa7 billion could be saved by U building owners and ten-
ants each year with ighting upgrades.

According to a report released by the National Council of
Churches, an average congregation can save $8,000 - 27,500
peryear by employing energy efficient products.

Upgrading your church's windows to low emissivity, double
paned windows can reduce your heating bl by 25 percent.

Heating and cooling account for a least 40 percent of a
building’s entire energy cost. Upgrading your church’s HVAC
system s a great way to reduce energy usage and increase
financial savings.

W _ Presbyterian Church (US.A)
mlNVFS”[MENT & LOAN

PROGRAM, INC.

1.800.903.7457 ex. 5865 » loan help@pcusa.org + pilp peusa.org
100 Witherspoon St. Louisville, KY 40202
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How to Finance Your Energy Program

Cost and financing issues are pivotal factors in determining which
energy-efficiency measures will be included in your final energy
management plan. Before examining financing options, you need to
have a reasonably good idea of the measures that may be implemented.

For this purpose, you will want to perform cost/benefit analyses on each
candidate measure to identify those with the best investment potential. This document presents a brief
introduction to cost/benefit methods and then suggests a variety of options for financing your

program.

Selecting a Cost/Benefit Analysis Method

Cost/benefit analysis can determine if and when
an improvement will pay for itself through energy
savings and to help you set priorities among
alternative improvement projects. Cost/benefit
analysis may be either a simple payback analysis
or the more sophisticated life cycle cost analysis.
Since most electric utility rate schedules are
based on both consumption and peak demand,
your analyst should be skilled at assessing the
effects of changes in both electricity use and
demand on total cost savings, regardless of
which type of analysis is used. Before beginning
any cost/benefit analyses, you must first
determine acceptable design alternatives that
meet the heating, cooling, lighting, and control
requirements of the building being evaluated.
The criteria for determining whether a design
alternative is “acceptable” includes reliability,
safety, conformance with building codes,
occupant comfort, noise levels, and space
limitations. Since there will usually be a number
of acceptable alternatives for any project,
cost/benefit analysis allows you to select those
that have the best savings potential.

Simple Payback Analysis

A highly simplified form of cost/benefit analysis is
called simple payback. In this method, the total
first cost of the improvement is divided by the
first-year energy cost savings produced by the
improvement. This method yields the number of
years required for the improvement to pay for
itself.

This kind of analysis assumes that the service life
of the energy-efficiency measure will equal or
exceed the simple payback time. Simple payback
analysis provides a relatively easy way to examine
the overall costs and savings potentials for a
variety of project alternatives. However, it does

not consider a number of factors that are difficult
to predict, yet can have a significant impact on
cost savings. These factors may be considered by
performing a life-cycle cost (LCC) analysis.

Simple Payback

As an example of simple payback, consider the
lighting retrofit of a 10,000-square-foot
commercial office building. Relamping with T-8
lamps and electronic, high-efficiency ballasts may
cost around $13,300 ($50 each for 266 fixtures)
and produce annual savings of around $4,800
per year (80,000 kWh at $0.06/kWh). This simple
payback for this improvement would be

$13,300 =
$4,800/year 4% yedr

That is, the improvement would pay for itself in
2.8 years, a 36% simple return on the investment
(1/2.8 = 0.36).

Life-Cycle Cost Analysis
Life-cycle cost analysis (LCC) considers the total

cost of a system, device, building, or other capital
equipment or facility over its anticipated useful life.
LCC analysis allows a comprehensive assessment
of all anticipated costs associated with a design
alternative. Factors commonly considered in LCC
analyses include initial capital cost, operating costs,
maintenance costs, financing costs, the expected
useful life of equipment, and its future salvage
values. The result of the LCC analysis is generally
expressed as the value of initial and future costs in
today’s dollars, as reflected by an appropriate
discount rate.

The first step in this type of analysis is to
establish the general study parameters for the

continued
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Financing Mechanisms

Capital for energy-efficiency improvements is
available from a variety of public and private
sources, and can be accessed through a wide
and flexible range of financing instruments.
While variations may occur, there are five general
financing mechanisms available today for
investing in energy-efficiency:

o Internal Funds. Energy-efficiency improvements
are financed by direct allocations from an
organization’s own internal capital or operating
budget.

o Debt Financing. Energy-efficiency
improvements are financed with capital
borrowed directly by an organization from
private lenders.

o Lease or Lease-Purchase Agreements. Energy-
efficient equipment is acquired through an
operating or financing lease with no up-front
costs, and payments are made over five to ten
years.

o Energy Performance Contracts. Energy-
efficiency measures are financed, installed, and
maintained by a third party, which guarantees
savings and payments based on those savings.

o Utility Incentives. Rebates, grants, or other
financial assistance are offered by an energy
utility for the design and purchase of certain
energy-efficient systems and equipment.

These financing mechanisms are not mutually
exclusive (i.e., an organization may use several of
them in various combinations). The most
appropriate set of options will depend on the
size and complexity of a project, internal capital
constraints, in-house expertise, and other factors.
Each of these mechanisms is discussed briefly
below, followed by some additional funding
sources and considerations.

Internal Funds
The most direct way for the owner of a building or

facility to pay for energy-efficiency improvements is
to allocate funds from the internal capital or
operating budget. Financing internally has two
clear advantages over the other options discussed
below — it retains internally all savings from
increased energy-efficiency, and it is usually the
simplest option administratively. The resulting
savings may be used to decrease overall operating

expenses in future years or retained within a
revolving fund used to support additional efficiency
investments. Many public and private organizations
regularly finance some or all of their energy-
efficiency improvements from internal funds.

In some instances, competition from alternative
capital investment projects and the requirement
for relatively high rates of return may limit the use
of internal funds for major, standalone investments
in energy-efficiency. In most organizations, for
example, the highest priorities for internal funds
are business or service expansion, critical health
and safety needs, or productivity enhancements.
In both the public and private sectors, capital that
remains available after these priorities have been
met will usually be invested in those areas that
offer the highest rates of return. The criteria for
such investments commonly include an annual
return of 20 percent to 30 percent or a simple
payback of three years or less.

Since comprehensive energy-efficiency
improvements commonly have simple paybacks
of five to six years, or about a 12 percent annual
rate of return, internal funds often cannot serve
as the sole source of financing for such
improvements. Alternatively, however, internal
funding can be used well and profitably to
achieve more competitive rates of return when
combined with one or more of the other options
discussed below.

Debt Financing
Direct borrowing of capital from private lenders

can be an attractive alternative to using internal
funds for energy-efficiency investments.
Financing costs can be repaid by the savings that
accrue from increased energy-efficiency.
Additionally, municipal governments can often
issue bonds or other long-term debt instruments
at substantially lower interest rates than can
private corporate entities. As in the case of
internal funding, all savings from efficiency
improvements (less only the cost of financing) are
retained internally.

Debt financing is administratively more complex
than internal funding, and financing costs will
vary according to the credit rating of the
borrower. This approach may also be restricted
by formal debt ceilings imposed by municipal




image24.jpeg
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policy, accounting standards, and/or Federal or
state legislation.

In general, debt financing should be considered
for larger retrofit projects that involve multiple
buildings or facilities. When considering debt
financing, organizations should weigh the cost
and complexity of this type of financing against
the size and risk of the proposed projects.

Lease and Lease-Purchase Agreements
Leasing and lease-purchase agreements provide
a means to reduce or avoid the high, up-front
capital costs of new, energy-efficient equipment.
These agreements may be offered by
commercial leasing corporations, management
and financing companies, banks, investment
brokers, or equipment manufacturers. As with
direct borrowing, the lease should be designed
so that the energy savings are sufficient to pay
for the financing charges. While the time period
of a lease can vary significantly, leases in which
the lessee assumes ownership of the equipment
generally range from five to ten years. There are
several different types of leasing agreements, as
shown in the sidebar. Specific lease agreements
will vary according to lessor policies, the
complexity of the project, whether or not
engineering and design services are included,
and other factors.

Energy Performance Contracts

Energy performance contracts are generally

financing or operating leases provided by an
Energy Service Company (ESCo) or equipment
manufacturer. The distinguishing features of
these contracts are that they provide a guarantee
on energy savings from the installed retrofit
measures, and they provide payments to the
ESCo from the savings, freeing the customer
from any need of up-front payments to the
ESCo. The contract period can range from five to
15 years, and the customer is required to have a
certain minimum level of capital investment
(generally $200,000 or more) before a contract
will be considered.

Under an energy performance contract, the
ESCo provides a service package that typically
includes the design and engineering, financing,
installation, and maintenance of retrofit measures
to improve energy-efficiency. The scope of these
improvements can range from measures that
affect a single part of a building’s energy-using

Types of Leasing Agreements

Operating Leases are usually for a short term,
occasionally for periods of less than one year. At
the end of the lease period, the lessee may
either renegotiate the lease, buy the equipment
for its fair market value, or acquire other
equipment. The lessor is considered the owner
of the leased equipment and can claim tax
benefits for its depreciation.

Financing Leases are agreements in which the
lessee essentially pays for the equipment in
monthly installments. Although payments are
generally higher than for an operating lease, the
lessee may purchase the equipment at the end
of the lease for a nominal amount (commonly
$1). The lessee is considered the owner of the
equipment and may claim certain tax benefits for

| its depreciation.

Municipal Leases are available only to tax-
exempt entities such as school districts or
municipalities. Under this type of lease, the
lessor does not have to pay taxes on the interest
portion of the lessee’s payments, and can
therefore offer an interest rate that is lower than
the rate for usual financing leases. Because of
restrictions against multi-year liabilities, the
municipality specifies in the contract that the
lease will be renewed year by year. This places a
higher risk on the lessor, who must be prepared
for the possibility that funding for the lease may

| not be appropriated. The lessor may therefore

charge an interest rate that is as much as 2
percent above the tax-exempt bond rate, but
still lower than rates for regular financing leases.
Municipal leases nonetheless are generally faster
and more flexible financing tools than tax-
exempt bonds.

Guaranteed Savings Leases are the same as
financing or operating leases but with the
addition of a guaranteed savings clause. Under
this type of lease, the lessee is guaranteed that the
annual payments for leasing the energy-efficiency
improvements will not exceed the energy savings
generated by them. The owner pays the
contractor a fixed payment per month. If actual
energy savings are less than the fixed payment,
however, the owner pays only the small amount

| saved and receives a credit for the difference.
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Bulk Purchasing. Large organizations generally
have purchasing or materials procurement
departments that often buy standard materials in
bulk or receive purchasing discounts because of
the volume of their purchases. Such organizations
can help reduce the costs of energy-efficiency
renovations if their bulk purchasing capabilities
can be used to obtain discounts on the price of
materials (e.g., lamps and ballasts). While some
locales may have restrictions that limit the use of
this option, some type of bulk purchasing can
usually be negotiated to satisfy all parties
involved.

Project Transaction Costs. Certain fixed costs are
associated with analyzing and installing energy
measures in each building included in a retrofit
program. Each additional building, for example,
could represent additional negotiations and
transactions with building owners, building
analysts, energy auditors, equipment installers,
commissioning agents, and other contractors.
Similarly, each additional building will add to the
effort involved in initial data analysis as well as in
tracking energy performance after the retrofit. For
these reasons, it is often possible to achieve
target energy savings at lower cost by focusing
only on those buildings that are the largest
energy users. One disadvantage with larger
buildings is that the energy systems in the
building can be more difficult to understand, but
overall, focusing on the largest energy users is
often the most efficient use of your financial
resources.

Direct Value-Added Benefits. The primary value
of retrofits to buildings and facilities lies in the
reduction of operating costs through improved
energy-efficiency and maintenance savings.
Nevertheless, the retrofit may also directly help
address a variety of related concerns, and these
benefits (and avoided costs) should be
considered in assessing the true value of an
investment. A few examples of these benefits
include the improvement of indoor air quality in
office buildings and schools; easier disposal of
toxic or hazardous materials found in energy-
using equipment; and assistance in meeting
increasingly stringent state or Federal mandates
for water conservation. Effective energy
management controls for buildings can also

provide a strong electronic infrastructure for
improving security systems and
telecommunications.

Economic Development Benefits. In addition to
direct savings on operating costs and the added-
value benefits mentioned above, investments in
energy-efficiency can also support a community's
economic development and employment
opportunities. Labor will typically constitute about
60 percent of a total energy investment, and
about 50 percent of equipment can be expected
to be purchased from local equipment suppliers;
as a result, about 85 percent of the investment is
retained within the local economy. Additionally,
funds retained in urban areas will generally be re-
spent in the local economy. The Department of
Commerce estimates that each dollar retained in
an urban area will be re-spent three times. This
multiplier effect results in a three-fold increase in
the economic benefits of funds invested in
energy-efficiency, without even considering the
savings from lower overall fuel costs.

For more information contact the Rebuild
America Clearinghouse at 252-459-4664 or visit
www.rebuild.gov

Rebuild America

U.S. Dept. of Energy
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