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1.0 EXECUTIVE SUMMARY 
  
 
 
 

 
Sustainability has become a front page issue as the 
global economy continues to expand. Both in the U.S. 
and abroad, the world economy’s growth is directly tied 
to natural resources.  BYU-I’s continued growth is no 
different and will require reliable, fairly priced resources 
to provide everything from cleaning supplies to 
electricity. 
  
This document will address: 

 Where and how we use natural resources  

 How we plan on managing increasing 
energy loads with associated price 
increases and depleting natural resources. 

 Lay definitions and descriptions on how the 
BYU-I facilities management team operates 
campus 

 Recycling 

 Built Environment standards 
 
Natural Resources are vital to BYU-I’s core business of 
educating students, these resources include coal, 
natural gas, electricity, water and building materials.  
Due to the scale of BYU-I’s operations, the cost to 
procure and deliver these resources in support of the 
University cost millions of dollars every year.  This 
sustainability plan focuses on establishing a 
comprehensive sustainability strategy for BYU-I. 

 
In addition, BYU-I seeks to stay abreast of new 
technologies, identify opportunities and methods to 
encourage consumption management and implement 
energy conservation projects. As new facilities are built 
they will be delivered in alignment with the BYU-I 
comprehensive energy/sustainability plan. 
 
 
 
 
 
 
 
 
 
 

Our current energy/sustainability plan focuses on a comprehensive review and action plan of current 

sustainable strategies and practices used at BYU-Idaho.  We use best in class planning, procurement, 

delivery and operations of our facilities to discover opportunities to reduce controllable operating costs. 
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2.0 ENERGY (GAS-ELECTRICITY-COAL) 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.1 Procurement/Delivery 

To fully understand BYU-I’s energy strategy, it is beneficial to understand 
how energy is generated, transmitted, and distributed to campus. 
 
Natural Gas—BYU-I procures natural gas from Intermountain Gas as a 
“bundled utility,” with separate meters at each building or building cluster. 
Bundled refers to the fact that commodity, transportation, distribution, 
storage, shipping and ancillary services are all included in the rate. 

 
Natural gas is supplied to the campus via the Intermountain Gas 
underground gas distribution system infrastructure. Natural gas is 
delivered to individual buildings at medium pressure (60 PSI) where it is 
regulated down to low pressure (under 2 PSI). Natural gas costs 
represent about $500,000 or 12% of our annual utility energy budget and 
it is used mostly for our gas fired boiler and student housing facilities.  
Some gas is used by ancillary facilities that do not have steam available. 

 
Electric—Electric energy is by far the predominant energy resource 
utilized by BYU-I, incurring $2.7 million or 60% of our annual energy 
costs. As such, electric energy has been and continues to be our focus. 

 
Coal—Coal may not cost as much as electricity, but accounts for 
countless hours of managements time to oversee because of permitting, 
distribution, safety and regulation issues.  The coal market is very volatile 
at this time and BYU-I is planning on moving away from coal to natural 
gas as funding permits.  We currently spend approximately $900,000 or 
20% of our total energy budget a year on coal. 

  
2.1.1 Generation/Transmission/Distribution 

 
In the Intermountain region, the majority of energy sold by public 
and private utilities is generated by hydroelectric and coal fired  
plants, distributed over high voltage (230-500 kV) primary 
transmission lines to Transmission substations, redistributed to 
Distribution substations via secondary transmission lines (115-230 
kV), and finally delivered to end user customers via distribution 
lines (12 kV).  The schematic diagram below shows how power is 

BYU-I operates over 2.7 million square feet of space.  The majority of space is within buildings 
that are configured to a campus environment, with utility services (electric power, steam, gas, 
and water/sewer) supplied at various points from multiple sources. Currently, the direct raw 
material cost to supply and deliver energy to BYU-I is ~$4.5 million annually.   

 
When benchmarked against other Universities of our size and in our climate zone we are doing 
a good job from a benchmarking perspective.  We currently spend $1.60 a sq. foot in energy to 
heat, cool and power BYU-I.  In comparison, other schools of our size spend about 40% more in 
energy or approximately $2.24 a sq. foot. 

 
There is still much that can be done and having a plan in place is step #1. 
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transmitted to the upper snake valley, including use of the BYU-I 
substation. 

 

Transmission conductors are typically overhead lines supported 
via insulators on tower structures or poles. The air space between 
the individual conductors serves as insulation. Overhead systems 
also offer greater ease of maintenance and repair. In rare 
instances, transmission lines may be underground. Underground 
transmission lines can be as much as 100 times more costly than 
overhead lines due to the need for highly specialized conductor 
and insulation materials and the added effort to construct 
underground cable systems. Also, in the event of a cable failure, 
the time to make the repair and restore the system could be 
measured in days vs. hours for an overhead system.  All high 
voltage distribution to BYU-I is delivered via overhead lines to our 
sub-station. 
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2.1.2 Providers/Roles/Responsibilities 
 
BYU-I’s campus electricity is provided by Rocky Mountain Power, 
gas by Intermountain Gas and coal via a “Broker” who procures 
coal at the coal mine.  Gas and Electric utilities are responsible for 
all energy delivery systems (substations, transmission lines, 
distribution systems) up to the service entrance on campus, either 
gas meters or the BYU-I sub-station. BYU-I is responsible for all 
electrical and gas equipment and systems beyond the metering 
points.  Coal consumption needs and delivery are managed by the 
BYU-I facilities management team. 
 
In all cases, BYU-I procures electricity from Rocky Mountain 
Power at either distribution or secondary voltage levels under 
Schedule 9. http://www.rockymountainpower.net/about/rar/iri.html 

    Electricity costs for BYU-I average $.07/kWh.  

     
BYU-I maintains a close relationship with its utility providers, 
Rocky Mountain Power and Intermountain Gas.  Both companies 
have worked with BYU-I to develop a service plan that addresses 
capacity, growth, and reliability of energy services.  
 
Electricity is procured on a total demand basis under standard 
tariffs. The vast majority of our facilities are served under Rocky 
Mountain Power’s Energy’s tariff known as Schedule 9. Schedule 
9 recognizes a campus environment’s geographic energy density 
and certain economies of scale in appropriating Energy, 
Transmission & Distribution system costs.  

 
2.1.3 Pros and Cons of Current Practices 

BYU-I’s current supply situation, as described above has some 
benefits and drawbacks. 
 

 
 

PROS 

 Rocky Mountain Power 
owns, operates, 
maintains and repairs 
distribution system 
equipment to our sub-
station.  Rocky Mountain 
Power service restoration 
staff is on call 24 × 7 to 
handle repairs in the 
event of an outage. 

 

 Diverse Supply strategy using multiple 
substations to feed the Rigby substation 
minimizes risk associated with a single 
point of failure which could disable power 

to all of campus (i.e. 
earthquake, car pole 
accident, call after you 
dig events, storm 
related incidents) 
Rocky Mountain Power 
deals with local 
jurisdictions and 
manages the public 
processes of permitting 
new facilities including 
substations and 
transmission lines. 

http://www.rockymountainpower.net/about/rar/iri.html
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CONS 

 Having buildings metered separately results in 
somewhat higher peak demand charges than if 
they were metered as a group due to non-
coincident electrical demands. 

 

 Shared feeds from the Rigby substation with 
surrounding customers both residential and 
commercial could limit growth based on local 
infrastructure capacity; growth must be carefully 
coordinated far in advance with utility company. 

 

 The 69KV line from the Rigby 
substation is a single point of 
failure, as witnessed in 
December of 2009 when 
there was a fire at the Rigby 
substation. 
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2.2 Energy vs. Demand (How we consume energy) 
 

Understanding the difference between energy and demand is necessary 
to fully appreciate the electric usage and costs that BYU-I incurs. Utilities 
typically apply separate charges to energy usage as well as peak 
demands, thus allowing savings opportunities which may be available in 
one or both of these categories. In some parts of the U.S., utilities charge 
variable time of day rates, but not in the Intermountain region.

 
Demand 
Demand is an instantaneous measurement of how much power 
(measured in Watts) is required to operate a piece of equipment. For 
example, a 60-watt light bulb draws 60 watts of power continuously to 
illuminate. When turned off it draws zero watts of power. Utilities 
orchestrate their Generation Plants and transmission and distribution 
systems to meet a forecasted ultimate peak demand and under rare 
conditions, such as during very cold or very warm weather, this peak may 
be exceeded, resulting in curtailments (brownouts). 

 
As part of standard utility rate design, utilities charge for both the demand 
component and the energy consumption component. The rationale is that 
their system must be built to supply a given demand regardless of 
whether the customer load is on 100% of the time or if it is only used 1% 
of the time. Utilities charge customers based on the “peak demand” 
measured during a billing period (usually one month intervals). Peak kW 
demand is the maximum power used and is measured as the peak 15 
minute kW demand used during the monthly billing period.    
 
Monthly demand charges are currently based on a summer and a winter 
billing period with May-October at $7.88/kW and November-April at $5.96 
kW. 
 
Average Demand (kW) = Measured Energy Use (kWh) ÷ Time Interval 
(hours) 
 
Customers typically do not require a constant amount of power; rather the 
daily need follows a bell-curve profile, where the peak demand is often 
measured in the middle of the business day, when all the lights and 
office/lab equipment are on, cooling equipment is operating to maintain 
temperatures, and the building is fully occupied. 
 
Cost savings may be realized by identifying the moment in time of the 
peak demand measurement, and understanding what equipment is 
contributing to this power requirement. Shifting some of this load to 
another time may be feasible, and can reduce the peak demand charges. 
 
Approximately 27% of BYU-I’s annual electric charges are comprised of 
peak demand charges. Campus-wide average load factor is 71%.  BYU-
I’s load factor is higher than average for commercial customers which 
reflects our high AC load to cool the many computer labs, classrooms, 
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high density work environments, plus long operating hours which average 
21 hours a day. 
 
Energy 
Energy is a measurement defined by Power Required (Watts) × Duration 
of Requirement (hours) and is measured in watt-hours. With our previous 
example, a 60-watt light bulb operating 24 hours per day for 30 days will 
use (60×24×30) 43,200 watt-hours, or 43.2 kilowatt-hours (kWh). 
 
BYU-I’s charge by Rocky Mountain Power is approximately $.07 per kWh. 
As an example, BYU-I’s ~50 buildings uses between 3.0 million and 3.7 
million kWh per month, costing ~$190,000 per month or $2.4 million for 
energy use alone. 
 
Demand and Energy Basics 
Having a basic understanding of Demand and Energy calculations is 
necessary by all Energy/Sustainability team members so all team 
members can focus on cost and usage savings.  Savings can be obtained 
by either reducing the number of operating hours or by reducing the 
power requirements of certain equipment to the extent that this is 
feasible. 

 
2.3  Past and Present Energy Practices & Guidelines 

BYU-I has made energy conservation a priority in new construction as 
well as with renovations in existing buildings. BYU-I has invested 
significantly in constructing methods that provide long-term energy 
savings that exceed the Idaho State Energy Code and NFPA 70. 
 
2.3.1 New Construction 

New Construction has incorporated many energy efficient 
systems, including: 

 

 Variable speed drives for motors in the heating, ventilating and 
air conditioning (HVAC) systems that match pump and fan 
speed to building requirements. This allows a modulating 
system, such as chilled water, to be controlled to a level that is 
only required by the level of demand.  

 

 EPDM is our standard roof material.  Ethylene propylene diene 
monomer (EPDM) has many sustainable benefits; including its 
outstanding weathering characteristics, flexibility, durability, 
hail resistance and life cycle costs. However, when seeking a 
“cool” roofing option, many building professionals do not 
realize that EPDM provides similar energy savings as its white, 
non-EPDM, counterparts, especially in this climate zone. 

 

 Exhaust fans with carbon-monoxide sensors that run fans only 
when needed.   
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 Efficient lighting fixtures and lamps, programmable lighting 
control systems, and occupancy or photocell sensors control 
both internal and external campus lighting after hours or when 
buildings or portion of buildings are unoccupied. 

 

 Air Handling Unit “Economizers”, which allow the increased 
use of outside air to provide air conditioning when 
temperatures allow, thus reducing the demand for mechanical 
refrigeration systems which require electricity to operate motor 
driven compressors. 

 

 High efficiency transformers for both primary energy 
conversion and internal building distribution systems result in 
lower power conversion losses and less heat generation. 
 

 Occupancy sensor lighting controls are typically installed in 
areas that are not used continuously. Conference rooms, 
offices and restrooms are equipped with occupancy sensors 
that turn light “on” when motion is detected in the room, and 
turn the light “off” after a programmed time limit through which 
no motion is detected. This type of conservation measure 
reduces the operating hours of the lighting equipment, thereby 
reducing the energy (kWh) consumption. Savings are evident 
not only in lighting energy, but also in cooling energy as less 
heat is radiated into the building when the lights are off. 

 

 Envelope insulation has been improved moving from CMU 
exterior walls to metal studs with batt insulation. 

 

 Thermal ice storage has been incorporated on many BYU-I 
facilities over the past 15 years in an effort to reduce peak 
demand load. New facilities that have been constructed with 
thermal storage are as follows: Taylor, Kimball, Ricks, and 
Spori. Other buildings have added thermal storage as a 
retrofit: Romney and McKay. 

 

 Thermally improved aluminum frames and insulated glazing 
with low-e film replacing single glazed and solid aluminum 
frames. 

 

 West and south facing windows receive window coverings to 
reduce heat gain. 

 

 Most new carpeting procured is made in whole or in part from 
recycled carpets. 

 

 Low or no VOC paints 
 

2.3.2 Retrofits 
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BYU-I has also evaluated and implemented energy efficient 
programs in existing buildings to reduce energy consumption. 
Previously implemented measures include: 
 

 Occupancy Sensors to control lighting have been selectively 
retrofitted in most BYU-I buildings.  All new buildings beginning 
with the Manwaring Center and Auditorium include these 
sensors as part of the base building package. 

 

 Lighting control systems in the majority of the buildings 
sweeps lighting off as follows: 

 
 Offices and common areas; swept on 7:00 am; swept off 

at 9:00 pm (M-F) 
 Labs are motion sensored 7x24x365 
 Override switches available for after-hours work are 

installed in approximately 50% of our buildings 
 

 Chiller Plant renovations in multiple buildings which 
reconfigured pumping systems and resequenced operations 
resulted in 980,320 annual kWh savings per year or $56,859 
per year savings going forward. 

 Steam and condensate lines have been upgraded with new 
insulation (Gilsulate 500 XL), this retrofit has proven to save 
thousands of dollars in energy savings.  Heating loads at the 
Central Plant in 1997 were at approximately 47,000 lbs of 
steam per hour during peak winter loads, with the addition of 
over 1 million square feet to campus winter peak loads during 
the winter of 2009-2010 peak were at approximately 47,000 
lbs. per hour. The insulation retrofit along with higher student 
loads has allowed the campus to increase in size yet maintain 
steam production at the same level.  

 Many facilities on campus have been retrofitted with new 
glazing replacing the single glazed window units with double 
glazed units with low-e gas. Replacing the glazing units also 
has benefited the buildings with a tighter overall envelope 
reducing heating and cooling cost. 
 

 High efficiency gas furnaces in University village (married 
housing).   
 

 High efficiency motors are installed when retrofitting motors 
and pumps. 

 
2.3.3 Other Evaluations 

BYU-I has evaluated additional energy savings opportunities that 
are incremental in savings, but collectively add up to large 
savings. Some of the recent projects implemented are as follows: 
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 LED exit sign replacement: Program to replace existing 
incandescent or florescent exit signs with low wattage 
LED exit signs. Estimated energy savings $613/year. 
 

 All new buildings and majority of existing buildings 
have been retrofitted to include Power Link Panels with 
programmable equipment. 

 

 Daylight Harvesting is being done in the Crossroads of 
the MC, Snow Hallways and Lobby, Thors Hall in the 
Hart, University Operations Conference Room, Ricks, 
Smith, Hinckley, Spori and Kimball 
 

 Wide scale early replacement of major components in 
our chiller plants. At present, even though new 
technology chillers are more efficient, they aren’t cost 
justified considering the capital cost and the reduced 
energy consumption alone. Thus, replacement of major 
components in our existing chillers that are heavy 
energy users are being replaced.  If electric rates 
increase significantly, early replacement of total 
equipment could be implemented. 

 

 Reduction in the total number of dedicated computer 
labs. 

 

 Cutting Edge Trial---Installed an occupancy sensor in 
Ricks 131 along with a new low voltage switching 
system, this allows us to operate more than one switch 
on the sensor, it also can control an auxiliary contact in 
series with the sensor to drive the VAV into unoccupied 
mode. We will also use a temporary sensor that 
detects lights and occupancy of that room to record the 
times that the lights and night set back would be in use 
or not, and try to determine the savings from that.  

 
 

2.3.4 Occupant Behavior 
BYU-I encourages the use of power management features that 
are a part of the Window’s operating system software. This feature 
can automatically schedule standby modes for PC’s and shut off 
monitors when not being used for a prescribed period of time. 
Because many machines require the ability to wake on LAN and 
because IT needs to send out security patches using SMS scripts, 
BYU-I cannot broadly utilize hibernate and standby states. We are 
hopeful that with the broad deployment of Windows 7 improved 
power management features and hopefully IT’s solution to security 
patches we will be able to collectively reduce our general PC 
energy consumption.  
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Setting temperature guidelines that are based around ASHRAE 
standards of 68-76 degrees in the winter months and 70-78 
degrees in the summer months allows broad energy management 
tactics and tools to be used to reduce energy.  Typically campus is 
set for 70 in the winter months and 72 in the summer months. 

 
2.4 Energy and Business Continuity 

BYU-I relies heavily on utility-provided energy in every aspect of our 
educational environment. While the responsibility to maintain a reliable 
energy source lies with the utilities, BYU-I has taken steps to minimize 
risks associated with planned and unplanned outages. 
 
2.4.1 Operation on Outage/Interruption 

   In the event of an outage, BYU-I relies heavily on the following: 
 
UPS – Uninterrupted Power Supply and Generators 
 
Many spaces throughout BYU-I’s facilities (Student labs, telecom 
Rooms, Data Center locations, Health Center, MC, etc.) utilize 
panel-wired UPS systems connected to generators for long term 
power supply. These systems provide uninterrupted power to 
attached equipment for ~15 minutes in the case of a power 
outage. This is sufficient for minor power disruptions (bumps), and 
allows our telecom rooms, data center spaces or other space 
managers to take proactive action to power down equipment in a 
controlled manner, should the outage persist. Individual plug-level 
UPS’s are installed at user discretion in individual offices, student 
labs, etc. for the same purpose. Plug load availability is 
determined by the energy committee based on not exceeding 80% 
load of any generator capacity. 
 
Figure 1: Current power availability across BYU-I Campus  
 
 

Bldg. Name 
Year Acquired or 

Built 
Gross Sq. 

Ft. 

Total 
Available 

Amps 

Current 
Load in 
AMPS 

75% of 
Total 

Additional 
Capacity 
Available 
in Amps 

Auxiliary Service Building 1974 34,272 276 18 207 189 

David O. McKay Library 1962/76/89/92/01/08 139,080 390 60 293 233 

Eliza R. Snow Performing Arts Center 1980/2006 135,961 251 47 188 141 

Ezra Taft Benson Agriculture & Biological Sciences Building 1974/79/83/88/2003 107,117 338 124 254 130 

George S. Romney Science Building 1962/87 82,847 330 111 248 137 

Heating Plant #483 1964/72/78 22,222 1,451 36 1,088 1,052 

Hyrum Manwaring Student Center 1966/79/2010 144,649 1,122 237 842 605 

Jacob Spori Building 2003 46,263 262 86 197 111 

John Hart Physical Education Building 1969/79 186,738 524 210 393 183 

John L. Clarke Building 1972/93 77,295 447 109 335 226 
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Joseph Fielding Smith Building 1967/2000/01/02/03 68,143 1,122 137 842 705 

Mark Austin Technical Education Building 1969/94 84,446 201 117 151 34 

Oscar A. Kirkham Building 1956/81 56,800 125 12 94 82 

Radio and Graphic Services Building 2000 4,685 215 210 161 -49 

BCTR 2010 447,186 

    
Kimball 1999 75,237 1,205 481 904 423 

Thomas E. Ricks Building 2004 60,686 230 76 173 97 

 
  1,773,627 8,489 2,071 6,367 4,296 

 
 
All large UPS systems are monitored by BYU-I Facilities 
Management and IT teams via a campus-wide power monitoring 
system via Power Link. This allows BYU-I’s Facility Management 
and IT teams to access data for monitoring battery charge levels, 
connected load, and historical power bumps. 
 
ATS-Automatic Transfer Switch 
All buildings with an emergency generator have an ATS(Automatic 
Transfer Switch). BYU-I design guidelines specify that an 
Automatic Transfer Switch start the generator and switch load in 
the event of a utility outage. Included on emergency circuits are 
emergency lighting, card access control systems, elevators (in 
most cases), Telecom equipment, and Telecom cooling 
equipment.  
 
SCADA-Supervisory Control And Data Acquisition 
Rocky Mountain Power typically designs their distribution system 
to maintain a contingent method of providing power to their 
customers with alternate circuit feeds. In the event of a power 
outage, Rocky Mountain Power operates switches to provide 
power via these alternate circuits to restore power to the 
customer. In most cases, the switch is manually operated by a 
Rocky Mountain Power service technician.  This requires a site 
visit to the location of the switch. Manual operation of a switch 
(and thus the duration of the outage) can take many hours 
depending on the severity of the outage and the workload of the 
service technicians. Storm conditions increase these outage 
durations. 
 
A Supervisory Control and Data Acquisition (SCADA) switch is a 
utility distribution switch that can be configured to be remotely 
monitored and operated, allowing switching between normal and 
alternate utility circuits.  SCADA switches allow Rocky Mountain 
Power to remotely identify problems via RF(Radio Frequency), 
hardwire or fiber optic connections and then determine failure 
points and isolate circuit sections as necessary. This allows Rocky 
Mountain Power to restore as much of the load as possible as 
soon as possible. Presently, they can be remotely operated from 
the Rocky Mountain Power Operations Center in Salt Lake City. 
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Typically there are significant delays between when an outage 
begins and when the duty dispatcher actually operates the switch.  
 
Delays stem primarily from the need for Rocky Mountain Power to 
investigate and determine the cause of an outage prior to 
reenergizing distribution infrastructure. Facilities determined to be 
critical, such as Hospitals or Police Stations, will receive priority 
over other customers in any outage restoration scenarios.  
 
Rocky Mountain Power and BYU-I have worked cooperatively in 
evaluating opportunities to further leverage the functionality of the 
SCADA system. These efforts have resulted in a key success to 
improved reliability. 

 

 From a business case perspective, the SCADA 
functionality does not prevent outages from occurring. 
Rather, it allows for rapid recovery through remote 
controlled and/or automated switching, thereby reducing 
the resulting downtime for campus. 

 
2.4.2 Ensuring Continued Operation 

BYU-I’s Facilities Management team manages many Service 
Level Agreements (SLA’s) to ensure a reliable electrical 
infrastructure. These SLA’s are with IT, Rexburg Temple, Food 
Services and some large academic labs.  Elements of these 
agreements include: 
 
Electrical Preventative Maintenance Program 
Every year, the Facilities Management team performs electrical 
preventative maintenance of the primary electrical system to 
ensure reliable and uninterrupted service. The intent is to prevent 
damage that would be more costly to restore under adverse and 
emergency conditions. This program includes: 

 Testing of all main circuit breakers serving the building 

 Cleaning and maintenance of main switchgear 

 Functional testing of Automatic Transfer Switches 

 Emergency generator (engine and electrical) 

 Oil samples of all transformers 
 

Power Monitoring & Control System (PMCS) 
BYU-I has deployed throughout its main Campus Facilities a 
Power Monitoring and Control System, which monitors power level 
(including voltage, current, kW, kVA, etc.) and tracks power usage 
at each building. The name brand of this PMCS is Power Link.  
This not only provides intelligence of how BYU-I uses power (and 
thus data for future planning), but also provides alarms for 
abnormal conditions that could result in an outage. Primary uses 
of this system are usage monitoring and maintenance support. 
Additionally, we are in the process of installing more advanced 
energy monitoring systems via Power Link which will overlay on 
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our HVAC building control software to identify additional energy 
saving opportunities.  
 
Usage Monitoring: 

 Facilities Management staff through our Electrical Services 
Department monitors and reports status alarms received 
via the campus wide PMCS, including identifying possible 
risks to PBX equipment, labs, and cable rooms. 

 Facilities Management acknowledges and acts on alarms 
reported by the PMCS to all needed parties 7x24x365. 

 
Maintenance Support: 

 The BYU-I Facilities Management team maintains the 
Power Monitoring System with regular data backups, 
communication loss investigations, and upgrades as 
required 

 
Figure 2: Partial Campus Utility Map, showing all utilities as an example of the 
complexity of campus utilities across campus
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3.0 ENERGY BENCHMARK ANALYSIS 
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 3.1 Energy Use in the Education Industry 
Energy surveys have been conducted in house and data has been 
compared to IFMA and APPA national campus standards. 
 
 
 

 
 

Figure 3: End Use Intensity for Typical “Campus Office” 
Building 

 

  

Depending on the study, office buildings have been found to use a range 
of energy from 13 to 30 kWh/SF/year.  We currently spend $1.60 a sq. foot in 
energy to heat, cool and power BYU-I.  In comparison, other schools of our size 
spend about 40% more in energy or approximately $2.24 a sq. foot. 
 

3.2 BYU-I’s Energy Use 
BYU-I’s energy use varies significantly across its facilities. For this 
reason, it is useful to compare campus buildings to their type of use. 
 
 
By Building Type 
For the purpose of energy use evaluation, BYU-I buildings can be 
grouped under three general headings: Administration, Class Rooms or 
Industrial.  These classifications are based primarily on the amount of 
electric equipment and cooling requirements of the building. 
Administration buildings (such as the Kimball) contain little more than PCs 
and monitors in every office.  Classroom buildings have a diversified use, 
whereas Industrial buildings like the Ag Engineering can have large 
temperature fluctuations that are not as expensive to control via the 
HVAC system or no controls at all. 

Energy End-Use Intensities (Office Industry)

Office 

Equipment

16%

Other

7%

Space Heating

25%

Space Cooling

9%

Ventilation

5%

Water Heating

9%

Lighting

29%
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Figure  4 presents the energy split for 2012 across these 
classifications. 
  

Bldg. Name Bldg. Type 
Floor 
Area Annual Cost Annual Usage 

    (sf) $ $/sf kWh kWh/sf 

Agriculture Engineering Building Industrial 18,135         

Auxiliary Service Building Industrial 34,272         

David O. McKay Library Classroom 139,080         

Eliza R. Snow Performing Arts Center Classroom 135,961         

Ezra Taft Benson Agriculture & Biological  Industrial 107,117         

George S. Romney Science Building Classroom 82,847         

Gordon B. Hinkley Building Classroom 54,187         

Heating Plant Industrial 22,222         

Hyrum Manwaring Student Center Classroom 144,649         

Jacob Spori Building Classroom 46,263         

John Hart Physical Education Building Classroom 186,738         

John L. Clarke Building Classroom 77,295         

John Taylor Religion Building Classroom 62,925         

Joseph Fielding Smith Building Classroom 68,143         

Mark Austin Technical Education 
Building Classroom 84,446         

Oscar A. Kirkham Building Classroom 56,800         

Physical Facilities Office Building Administration 9,818         

Physical Facilities Shop Building Industrial 33,426         

Radio and Graphic Services Building Administration 4,685         

Spencer W. Kimball Admin. Bldg. Administration 75,237         

Student Health & Counseling Center Administration 23,590         

Thomas E. Ricks Building Classroom 60,686         

Rigby   (Office Building) Administration 46,115         

 
 

 

Comparative Energy Use 
It is beneficial to look at the entirety of the BYU-I campus for comparative 
purposes. 
 
Figure 4 shows that there is a disparity between building types.  Focus for 
energy analysis with regard to reducing energy can be directed at those 
buildings that use significantly higher energy than the median value.  
These “BYU-I Energy Hogs” are where we focus capital renewal dollars 
and repair/maintenance budgets to reduce energy consumption. 
 
By Headcount 
BYU-I houses over 17,000 people throughout the BYU-I campus, 
including BYU-I students, faculty, staff and administrators. Observing 
energy use by headcount by building is useful in identifying standard 
correlations between the two, for both forecasting purposes and 
identifying outliers. 
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Figure 5 reveals the quantity of buildings that fall within various ranges or 
kWh per headcount. As is seen, the majority of accounts fall in the 
???????? kWh/person range. A few expected outliers fall at the high end 
of this plot, including high energy use buildings with low Head Count such 
as the Farm Ag Building or Kirkham (---I’m assuming….????) 
 

Figure  5 presents how the human element, number of bodies in a 
facility, correlates with higher energy use. 
 

Bldg. Name Bldg. Type 
Floor 
Area 

Avg. FTE's per 
Bldg. Annual Usage 

    (sf) 
#, over 
24hrs. #/sf kWh kWh/fte 

Agriculture Engineering Building Industrial 18,135         

Auxiliary Service Building Industrial 34,272         

David O. McKay Library Classroom 139,080         

Eliza R. Snow Performing Arts Center Classroom 135,961         

Ezra Taft Benson Agriculture & Biological  Industrial 107,117         

George S. Romney Science Building Classroom 82,847         

Gordon B. Hinkley Building Classroom 54,187         

Heating Plant Industrial 22,222         

Hyrum Manwaring Student Center Classroom 144,649         

Jacob Spori Building Classroom 46,263         

John Hart Physical Education Building Classroom 186,738         

John L. Clarke Building Classroom 77,295         

John Taylor Religion Building Classroom 62,925         

Joseph Fielding Smith Building Classroom 68,143         

Mark Austin Technical Education 
Building Classroom 84,446         

Oscar A. Kirkham Building Classroom 56,800         

Physical Facilities Office Building Administration 9,818         

Physical Facilities Shop Building Industrial 33,426         

Radio and Graphic Services Building Administration 4,685         

Spencer W. Kimball Admin. Bldg. Administration 75,237         

Student Health & Counseling Center Administration 23,590         

Thomas E. Ricks Building Classroom 60,686         

Rigby   (Office Building) Administration 46,115         
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3.2.1 Usage Change and Rate Hikes 
In simple terms, BYU-I’s campus expansion and head count 
growth results in a higher energy bill. Figure 6 presents the 
monthly energy use (kWh) for all large BYU-I buildings from 2009-
2011.  Total increases over the period were ???? for energy use, 
and ????? for energy costs. Over the same period BYU-I added 
???? million SF of space representing a ???? increase in 
occupied floor area. 
 
BYU-I has continuously added headcount and building space; 
however, it is not immediately evident how energy usage within 
individual buildings may change from year to year primarily due to 
student density.   
 

Figure  6 shows how increased head count and longer operating 
hours over the past 3 years has increased BYU-I’s energy 
consumption 

 
 

Bldg. Name Bldg. Type 
Floor 
Area kWh per year   

    (sf) 2009 2010 2011 2012 

Agriculture Engineering Building Industrial 18,135         

Auxiliary Service Building Industrial 34,272         

David O. McKay Library Classroom 139,080         

Eliza R. Snow Performing Arts Center Classroom 135,961         

Ezra Taft Benson Agriculture & Biological  Industrial 107,117         

George S. Romney Science Building Classroom 82,847         

Gordon B. Hinkley Building Classroom 54,187         

Heating Plant Industrial 22,222         

Hyrum Manwaring Student Center Classroom 144,649         

Jacob Spori Building Classroom 46,263         

John Hart Physical Education Building Classroom 186,738         

John L. Clarke Building Classroom 77,295         

John Taylor Religion Building Classroom 62,925         

Joseph Fielding Smith Building Classroom 68,143         

Mark Austin Technical Education 
Building Classroom 84,446         

Oscar A. Kirkham Building Classroom 56,800         

Physical Facilities Office Building Administration 9,818         

Physical Facilities Shop Building Industrial 33,426         

Radio and Graphic Services Building Administration 4,685         

Spencer W. Kimball Admin. Bldg. Administration 75,237         

Student Health & Counseling Center Administration 23,590         

Thomas E. Ricks Building Classroom 60,686         
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Rigby   (Office Building) Administration 46,115         

 
 
 

3.2.2 End-Use Breakdown 
BYU-I buildings use energy in the same classifications as those of 
other industry campuses and college campuses,  primarily in 
lighting, air conditioning, ventilation, and plug loads (including 
labs/data centers). However, the specific breakdown of energy by 
end use in BYU-I buildings has not been gathered 100% to date.  
 
Gathering precise information regarding energy use requires 
metering at the electric panel and circuit levels. BYU-I has 
developed computer simulation models for each building using 
Power Link. The software inputs can take in metered information 
whether spot or continuous.  When this data has been fully 
analyzed BYU-I will have a clear view of how end users are using 
energy in each building. 
 
3.2.2.1 Energy Use in Telecom Rooms, Data Centers and 

Student Computer Labs 
Telecom rooms, data center spaces and student labs are 
scattered throughout BYU-I facilities and are an integral 
part of how BYU-I conducts business  Student Labs are 
designed and built specifically with a large inventory of 
computer equipment in mind and corresponding plug load. 
 
While overall campus telecom, lab and data center energy 
use is not metered independently of the buildings, 
measurements monitored at the PDU’s and Power Link 
does offer some insight to the extent of energy used. 
 
Figure 7 shows energy consumption by type of space 
 
Room Type: Avg. Energy used per sq. 

foot 

Classroom  

Data Center  

Computer Lab  

Telecom Room  

 

3.2.2.2 Load Factor 
 

Load Factor (LF) is a ratio of average demand to peak 
demand. In an ideal facility, demand would be constant or 
flat (no demand spikes), and the Load Factor would be 
calculated as 1.0. This is essentially unachievable in the 
real world because demand varies with equipment 
operation, work/class schedules and weather related 
factors. Still, the BYU-I facilities management team strives 
for high Load Factors. A high LF indicates a more constant 
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load, and results in lower peak demand costs relative to 
the total combined electric energy and demand charges. 
 
Load Factors vary by industry, where data centers and 
refrigerated warehouses may operate with LF’s of 0.90; 
campus buildings typically range from 0.50 to 0.70, and 
churches may operate at 0.25. 
 
Having balanced LF’s at BYU-I also reduces wear and tear 
on all facility components from the switchgear to pumps 
and motors. 
 

4.0 WATER, SEWER, GARBAGE AND WASTE STREAMS 
 

Water and Sewer are often viewed as part of the utilities on any campus 
or municipality, but for our Sustainability plan we felt it was best to 
aggregate these with other waste streams that BYU-Idaho generates: 

 
Water—Water is in short supply all over SE Idaho and in Rexburg.  We 
currently spend approximately $175,000 a year for water on campus, this 
comprises close to 135,785,000 gallons or enough water to fill up the 
swimming pool in the Hart 566 times or Rigby Lake ~2 Times. 
 
Water is provided to BYU-I via the City of Rexburg Water Department. 
Water is generated from deep water wells and is not currently chlorinated. 
 
The following data shows where we have converted from high water 
usage fixtures, to low water fixtures and the savings per fixture we receive 
by the change out: 

 3.5 gallon/flush urinal changed to 1/8 gallon/flush           
96.4% savings 

 3.5 gallon/flush urinal changed to 1 gallon/flush              
71.4% savings 

 1.0 gallon/flush urinal changed to 1/8 gallon/flush     
87.5% savings 

 3.5 GPF toilet changed to 1.6 GPF                                  
54.3% savings 

 3.5 GPF toilet changed to 1.28 GPF                                
63.4% savings 

 4.5 GPF toilet changed to 1.6 GPF                                  
64.4% savings 

 4.5 GPF Toilet changed to 1.28 GPF                               
71.5% savings 

 
 

Sewer—Sewer is calculated off of sewer meters and costs approximately 
$180,000 a year.  We are the largest commercial sewer producer for the 
City of Rexburg Waste Water Treatment Facility and as such have a 
responsibility to insure we use their sewer treatment facilities as little as 
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possible to keep costs down for all sewer customers and provide needed 
capacity for new construction on campus and in the community. 
 
Storm Water--- is considered part of our waste stream and is processed 
through storm water retention basins on campus, then processed at 
retention ponds near Rexburg Golf Course, then distributed to the Teton 
River.  
 
Garbage---All garbage collection on the BYU-I campus, with the 
exception of Food Services and Book Store compactors, are picked up 
and disposed of by our on campus Garbage services.  In 2011 we 
dumped over 900 tons of garbage.  In a study conducted in March of 
2010 we estimated that 54% of this garbage was recyclable materials. 
 
Other Waste Streams---There are a number of waste streams at BYU-
Idaho that we manage.  They include: 

 Pulper—Located in Manwaring center allows disposed 
food products to be drained of excess weight before 
disposal. 

 Sawdust from academic and facilities wood shops 

 Metal scraps from academic welding labs and facilities 
mechanical shop 

 Copper and metal piping from the facilities mechanical and 
plumbing shops 

 Copper wiring from the facilities electrical shops 

 Dead sod from winter kill and landscape renovation and 
construction projects 

 Irrigation materials from landscape renovations and 
construction 

 Organic debris from trees, bushes and flowers on campus 

 Used carpet 

 Unrecyclable building materials from renovation and new 
construction projects 

 Hazardous wastes generated by academics and facilities.  
This includes asbestos, fluorescent light fixtures, 
automotive contaminants including used batteries, paints, 
solvents, etc. 

 
 4.1  Water Conservation Methods 
 

BYU-I has a number of water conservation energy standards already in 
place, these include: 

 1/8 gallon flush urinals on all new construction saving 87.5% over 
existing urinals. 

 1 gallon retrofit urinals for all replacement urinals.  Saving 72% of 
water used over existing urinals 

 Low consumption toilets that use 1.2 gallons per flush is our 
retrofit and new construction standard, saving 2.3 gallons per flush 
or ~54% over existing toilets. 

 Low consumption faucets and shower heads 
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 Low flow lawn sprinkler heads that reduce water consumption by 
more than 50% 

 Certified lawn irrigation technicians that have been trained in 
designing and managing irrigation systems with the lowest 
amounts of water possible. 

 Converting water cooled chillers over to air cooled chillers 
wherever possible.  

 

As water consumption is reduced there is a corresponding decrease in  
sewer. 

 

Figure 8 shows that through these initiatives that BYU-Idaho has not 
increased its overall water usage in 5 years, even as sq. footage has 
increased, as well as the student population. 
 

Year 
 

Gallons in 
Thousands 

2005-water                      147,280  

2006-water                      155,556  

2007-water                      167,092  

2008-water                      144,252  

2009-water                      135,785  

2010-water Prorated through Dec.                    132,674  

 
4.2  Sewer and Storm Water 
 
Sewer has also decreased over the same 5 year period because of the 
water conservation measures that have been put in place and listed 
previously. 
 
Figure 9 shows that through these initiatives that BYU-Idaho has not 
increased its overall sewer wastes in 5 years, even as sq. footage 
has increased, as well as the student population. 

 

Year 
 

Gallons in 
Thousands 

2005-Sewer   68,805 

2006-Sewer   58,850 

2007-Sewer   49,058 

2008-Sewer   48,162 

2009-Sewer   48,444 

2010-Sewer 
 

43,847 

 
Storm water retention is not currently monitored in gallons of storm water 
released, but with recent storm water retention ponds built at University 
Village, 9th Stake Center and our mega pond near our substation, we 
have built for growth and keep little storm water from campus ever 
making it to the City of Rexburg storm water retention ponds.  Thus, 
decreasing the chances for any polluted storm water of making it to the 
Teton River. 
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4.3  Garbage 
 
Management of garbage across campus is a daily event that is conducted 
by a number of different individuals across campus. 
 
BYU-I collects garbage daily through a network of 106, 96 gallon 
containers and 58, 300 gallon containers placed throughout campus.  In 
all, we have 164 containers to dump daily, which totals between 2 to 3 
tons of garbage per day---year round. The garbage for married and 
student housing is collected by students and deposited in these 
containers.  Garbage in buildings across campus is collected by our 
custodial crew and then deposited in these containers. 

 
4.4  Other Waste Streams 

   

  As mentioned previously there are a number of additional waste streams  
BYU-I handles.  These will be discussed in further detail in Sections 5.0, 
6.0 and 7.0. 

 
5.0 MISC FUELS 
 
 5.1  Diesel 

 Diesel is used on campus as a back up energy source in the heat 
plant for our gas fired boiler that has a duel fuel burner.  The tank 
size is 6,000 gallons. 

 Diesel is used and stored in a number of double walled containers 
across campus for our back up generators.  In total we have 23 
storage containers that house over 6,000 gallons of diesel. 

 Diesel is used for many of our fleet services vehicles and 
equipment that support campus such as Dump Trucks, Graders, 
Garbage Truck, etc.  Diesel is dispensed for these vehicles from a 
3,000 gallon tank located in the Facilities Management compound 
and is tracked by Fleet Services and the farm has a 1,000 gallon 
diesel tank. 

 On average, we use xxxxx gallons of diesel annually 
 
 5.2  Unleaded  

 Unleaded is primarily used by our rental vehicle fleet of vans and 
cars and fuels many of the service trucks and vehicles across 
campus.  The facilities compound houses a 3,000 gallon unleaded 
tank and the farm has a 1,000 gallon unleaded tank. 

 On average, we use xxxxx gallons of unleaded annually. 
 
 5.3  Propane 

 Propane is used mainly for portable heaters used by the HVAC 
department and for misc. academic departments across campus. 

 Our Risk Management department inventories 56 propane 
containers annually, comprising 5,955 gallons. 
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 5.4  Alternate Fuels 

 Currently BYU-I does not power any of our vehicles or buildings 
with alternate fuels, although we continue to monitor new alternate 
fuel technology for opportunities to be used on campus. 

 One 1.5kW windmill is used at the farm for academic studies and 
all energy generated from this windmill is deducted by the local 
utility against our usage. 

 
  
6.0 RECYCLING 

Desk side recycling has been occurring at BYU-Idaho since 2000, but a full scale 
recycling program campus wide was not established until September of 2010. 

 
 6.1  Recycling, consumables 
 

In March of 2010, BYU-I conducted a research project in participation with 
the SRC to determine how much of BYU-I’s waste stream was recyclable.  
The findings were astonishing.   

 
The research was set up in the following manner: 

Building Room Size (Gallons Quantity Purpose Contact Person Phone # Department

Ag. Business Career Mask 500 2

Livestock Center GR 1000 3

Badger Creek Logistics Center 500 1 Heating Jerry Jex 2226 Rec. Leadership

Badger Creek House 500 1 Heating Jerry Jex 2226 Rec. Leadership

Badger Creek Lodge 300 1 Heating Jerry Jex 2226 Rec. Leadership

Badger Creek

Understairs of 

Logistics Center 40 2 Reserve Tanks Jerry Jex 2226 Rec. Leadership

Badger Creek

Understairs of 

Logistics Center 15 3

Candle Making & melting Lead for Black 

Powder Rifles Jerry Jex 2226 Rec. Leadership

Badger Creek Lodge- Outside 10 2 Workshops Jerry Jex 2226 Rec. Leadership

Badger Creek Urt-Outside 10 2 BBQ & Cookstoves Jerry Jex 2226 Rec. Leadership

Badger Creek House- Outside 5 1 BBQ Grill Jerry Jex 2226 Rec. Leadership

ROM Basement 25 5 Dan Moore 1902 Geology

ROM 133 5 1 Stephen Turcotte 1909 Physics

AUS Behind Building 300 1 Storage Tanks to fill tanks in AUS Building Garth Miller 3409 Engineering 

AUS 171-D 5 1 Garth Miller 3409 Engineering 

AUS 170-A 10 2 BBQ Gill used in the Thermo/Dynam class Garth Miller 3409 Engineering 

AUS 170-A 5 1 Camp Chef used in Thermo/Dynam class Garth Miller 3409 Engineering 

AUS 192 5 1 Garth Miller 3409 Engineering 

AUS (Auto 

Storage Shed) 194? 30 2 Troy Spratling 1856 Automotive

AUS 160 15 1 Troy Spratling 1856 Automotive

AUS 125 20 1 Troy Spratling 1856 Automotive

AUS 125 26 1 Troy Spratling 1856 Automotive

AGMS Shop Containment Rm. 20 4 Gas grills & Camo chef for Dept. Socials Mell Dewsnup 2027 Ag Engineering

AGMS East Side 10 2 Mell Dewsnup 2027 Ag Engineering

AGMS Temporary GH 10 2 Mell Dewsnup 2027 Ag Engineering

Livestock Center 1 Mell Dewsnup 2027 Animal Science

Livestock Center 1 Mell Dewsnup 2027 Animal Science

Livestock Center 1 Mell Dewsnup 2027 Animal Science

Livestock Center 105 10 2 Scalder for Chickens & BBQ's Mell Dewsnup 2027 Animal Science

Planitarium 1

BEN Storage South of 107 10 2 Sidney Palmer 2029 Biology

BEN Cement Bunker 20 4 Sidney Palmer 2029 Biology

BEN 182 20 4 Sidney Palmer 2029 Biology

Hort Storage Shed 10 2 Jerry Toll 2024 Horticulture

PPLT: Shops Plumbing 5 1

Electrical 5 1

Maintenance 5 1

HVAC 5 1

Academic Propane Audit
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• Reviewed what recycling efforts had worked in the past and what 
areas we could improve upon.  Reviewed all available data about how 
much we were spending on garbage removal, hard and soft costs. 

• Determined that we did not have a good baseline data set to make 
decisions from.  We recognized a base line had to be 
determined….this meant “SORTING GARBAGE” 

• Chose two large facilities that had a good make up of students, faculty 
and staff to conduct our research.  We chose the Smith and Snow 
buildings. 

• We broke our research into four parts: 
 -Phase 1: Sort and Weigh Garbage  
 -Phase 2: Trial week (Marketing) 
 -Phase 3: Sort and Weigh Garbage after marketing efforts 
 -Phase 4: Analyze and Present Data 

 
Figure 10 shows that 54% of all garbage collected in our research could be 
recycled.  

 

 
 

 
 
 
 

Figure 11 shows that with limited marketing we were able to remove 19.4% of the 
waste stream with our recycling program.  Our goal starting in 2011 was to remove 
30% of the waste stream via recyclables. 
 
 

11% 
1% 

3% 

39% 
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Garbage Sorting  
Plastics

Aluminum

Glass

Mixed
Paper

Net
Garbage

54% 
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Where are we today with our recycling program? 

• BYU-I never before has had data collection in regards to waste 
stream or recycling habits. Prior to this year, data was solely 
generic industry information.  We now have reliable data to make 
decisions from. 

• Campus participation has varied between students, faculty, and 
administrators over the years for a number of reasons.  We have 
identified these reasons and have an action plan that includes a 
good deal of marketing to help change participation in a positive 
direction. 

• Recycling demand by culture has increased, due to students, 
faculty and staff coming from places where recycling is a norm. 

• Lack of understanding/knowledge in the following areas has also 
kept BYU-I from implementing a full scale recycling program in the 
past.  

 Managing labor issues 

1.51% 0.50% 
1.64% 

15.70% 

80.65% 

Recycled - Trial Week 

Plastics

Aluminum

Glass

Mixed Paper

Net Garbage

19.4% of 

recycled goods 

were sorted 

voluntarily 
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 Operational issues (How to get it done) 
 Need for equipment 
 Will of faculty, staff and students to see the program 

through. 
 

With the needed data and campus buy in at all levels BYU-I is now  
Recycling across campus. 
 
We have created a Recycling Center in the 1st West Compound  
where all recycled materials are brought to and sorted.  Our goal is  
to have the recycling program 100% cost neutral.  We plan on  
doing this by crediting our recycling account with all dump fees that  
have been deferred through recycling + credits from recycling  
revenue. 

 
 6.2  Recycling, Building Materials 

 
 6.3  Recycling, Hazardous Waste 
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	Sustainability has become a front page issue as the global economy continues to expand. Both in the U.S. and abroad, the world economy’s growth is directly tied to natural resources.  BYU-I’s continued growth is no different and will require reliable, fairly priced resources to provide everything from cleaning supplies to electricity. 
	  
	This document will address: 
	 Where and how we use natural resources  
	 Where and how we use natural resources  
	 Where and how we use natural resources  

	 How we plan on managing increasing energy loads with associated price increases and depleting natural resources. 
	 How we plan on managing increasing energy loads with associated price increases and depleting natural resources. 

	 Lay definitions and descriptions on how the BYU-I facilities management team operates campus 
	 Lay definitions and descriptions on how the BYU-I facilities management team operates campus 

	 Recycling 
	 Recycling 

	 Built Environment standards 
	 Built Environment standards 


	 
	Natural Resources are vital to BYU-I’s core business of educating students, these resources include coal, natural gas, electricity, water and building materials.  Due to the scale of BYU-I’s operations, the cost to procure and deliver these resources in support of the University cost millions of dollars every year.  This sustainability plan focuses on establishing a comprehensive sustainability strategy for BYU-I. 
	 
	In addition, BYU-I seeks to stay abreast of new technologies, identify opportunities and methods to encourage consumption management and implement energy conservation projects. As new facilities are built they will be delivered in alignment with the BYU-I comprehensive energy/sustainability plan. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2.0 ENERGY (GAS-ELECTRICITY-COAL) 
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	2.1 Procurement/Delivery 
	2.1 Procurement/Delivery 
	2.1 Procurement/Delivery 
	2.1 Procurement/Delivery 



	To fully understand BYU-I’s energy strategy, it is beneficial to understand how energy is generated, transmitted, and distributed to campus. 
	 
	Natural Gas—BYU-I procures natural gas from Intermountain Gas as a “bundled utility,” with separate meters at each building or building cluster. Bundled refers to the fact that commodity, transportation, distribution, storage, shipping and ancillary services are all included in the rate. 
	 
	Natural gas is supplied to the campus via the Intermountain Gas underground gas distribution system infrastructure. Natural gas is delivered to individual buildings at medium pressure (60 PSI) where it is regulated down to low pressure (under 2 PSI). Natural gas costs represent about $500,000 or 12% of our annual utility energy budget and it is used mostly for our gas fired boiler and student housing facilities.  Some gas is used by ancillary facilities that do not have steam available. 
	 
	Electric—Electric energy is by far the predominant energy resource utilized by BYU-I, incurring $2.7 million or 60% of our annual energy costs. As such, electric energy has been and continues to be our focus. 
	 
	Coal—Coal may not cost as much as electricity, but accounts for countless hours of managements time to oversee because of permitting, distribution, safety and regulation issues.  The coal market is very volatile at this time and BYU-I is planning on moving away from coal to natural gas as funding permits.  We currently spend approximately $900,000 or 20% of our total energy budget a year on coal. 
	  
	2.1.1 Generation/Transmission/Distribution 
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	In the Intermountain region, the majority of energy sold by public and private utilities is generated by hydroelectric and coal fired  
	plants, distributed over high voltage (230-500 kV) primary transmission lines to Transmission substations, redistributed to Distribution substations via secondary transmission lines (115-230 kV), and finally delivered to end user customers via distribution lines (12 kV).  The schematic diagram below shows how power is 
	transmitted to the upper snake valley, including use of the BYU-I substation. 
	 
	Transmission conductors are typically overhead lines supported via insulators on tower structures or poles. The air space between the individual conductors serves as insulation. Overhead systems also offer greater ease of maintenance and repair. In rare instances, transmission lines may be underground. Underground transmission lines can be as much as 100 times more costly than overhead lines due to the need for highly specialized conductor and insulation materials and the added effort to construct undergrou
	 
	 
	 
	 
	 
	 
	2.1.2 Providers/Roles/Responsibilities 
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	BYU-I’s campus electricity is provided by Rocky Mountain Power, gas by Intermountain Gas and coal via a “Broker” who procures coal at the coal mine.  Gas and Electric utilities are responsible for all energy delivery systems (substations, transmission lines, distribution systems) up to the service entrance on campus, either gas meters or the BYU-I sub-station. BYU-I is responsible for all electrical and gas equipment and systems beyond the metering points.  Coal consumption needs and delivery are managed by
	 
	In all cases, BYU-I procures electricity from Rocky Mountain Power at either distribution or secondary voltage levels under Schedule 9. 
	In all cases, BYU-I procures electricity from Rocky Mountain Power at either distribution or secondary voltage levels under Schedule 9. 
	http://www.rockymountainpower.net/about/rar/iri.html
	http://www.rockymountainpower.net/about/rar/iri.html

	 

	    Electricity costs for BYU-I average $.07/kWh.  
	     
	BYU-I maintains a close relationship with its utility providers, Rocky Mountain Power and Intermountain Gas.  Both companies have worked with BYU-I to develop a service plan that addresses capacity, growth, and reliability of energy services.  
	 
	Electricity is procured on a total demand basis under standard tariffs. The vast majority of our facilities are served under Rocky Mountain Power’s Energy’s tariff known as Schedule 9. Schedule 9 recognizes a campus environment’s geographic energy density and certain economies of scale in appropriating Energy, Transmission & Distribution system costs.  
	 
	2.1.3 Pros and Cons of Current Practices 
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	BYU-I’s current supply situation, as described above has some benefits and drawbacks. 
	 
	 
	 
	PROS 
	 Rocky Mountain Power owns, operates, maintains and repairs distribution system equipment to our sub-station.  Rocky Mountain Power service restoration staff is on call 24 × 7 to handle repairs in the event of an outage. 
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	 Rocky Mountain Power owns, operates, maintains and repairs distribution system equipment to our sub-station.  Rocky Mountain Power service restoration staff is on call 24 × 7 to handle repairs in the event of an outage. 


	 
	 Diverse Supply strategy using multiple substations to feed the Rigby substation minimizes risk associated with a single point of failure which could disable power 
	 Diverse Supply strategy using multiple substations to feed the Rigby substation minimizes risk associated with a single point of failure which could disable power 
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	 Diverse Supply strategy using multiple substations to feed the Rigby substation minimizes risk associated with a single point of failure which could disable power 

	to all of campus (i.e. earthquake, car pole accident, call after you dig events, storm related incidents) Rocky Mountain Power deals with local jurisdictions and manages the public processes of permitting new facilities including substations and transmission lines. 
	to all of campus (i.e. earthquake, car pole accident, call after you dig events, storm related incidents) Rocky Mountain Power deals with local jurisdictions and manages the public processes of permitting new facilities including substations and transmission lines. 





	CONS 
	 Having buildings metered separately results in somewhat higher peak demand charges than if they were metered as a group due to non-coincident electrical demands. 
	 Having buildings metered separately results in somewhat higher peak demand charges than if they were metered as a group due to non-coincident electrical demands. 
	 Having buildings metered separately results in somewhat higher peak demand charges than if they were metered as a group due to non-coincident electrical demands. 


	 
	 Shared feeds from the Rigby substation with surrounding customers both residential and commercial could limit growth based on local infrastructure capacity; growth must be carefully coordinated far in advance with utility company. 
	 Shared feeds from the Rigby substation with surrounding customers both residential and commercial could limit growth based on local infrastructure capacity; growth must be carefully coordinated far in advance with utility company. 
	 Shared feeds from the Rigby substation with surrounding customers both residential and commercial could limit growth based on local infrastructure capacity; growth must be carefully coordinated far in advance with utility company. 


	 
	 The 69KV line from the Rigby substation is a single point of failure, as witnessed in December of 2009 when there was a fire at the Rigby substation. 
	 The 69KV line from the Rigby substation is a single point of failure, as witnessed in December of 2009 when there was a fire at the Rigby substation. 
	 The 69KV line from the Rigby substation is a single point of failure, as witnessed in December of 2009 when there was a fire at the Rigby substation. 


	 
	2.2 Energy vs. Demand (How we consume energy) 
	 
	Understanding the difference between energy and demand is necessary to fully appreciate the electric usage and costs that BYU-I incurs. Utilities typically apply separate charges to energy usage as well as peak demands, thus allowing savings opportunities which may be available in one or both of these categories. In some parts of the U.S., utilities charge variable time of day rates, but not in the Intermountain region.
	 
	Demand 
	Demand is an instantaneous measurement of how much power (measured in Watts) is required to operate a piece of equipment. For example, a 60-watt light bulb draws 60 watts of power continuously to illuminate. When turned off it draws zero watts of power. Utilities orchestrate their Generation Plants and transmission and distribution systems to meet a forecasted ultimate peak demand and under rare conditions, such as during very cold or very warm weather, this peak may be exceeded, resulting in curtailments (
	 
	As part of standard utility rate design, utilities charge for both the demand component and the energy consumption component. The rationale is that their system must be built to supply a given demand regardless of whether the customer load is on 100% of the time or if it is only used 1% of the time. Utilities charge customers based on the “peak demand” measured during a billing period (usually one month intervals). Peak kW demand is the maximum power used and is measured as the peak 15 minute kW demand used
	 
	Monthly demand charges are currently based on a summer and a winter billing period with May-October at $7.88/kW and November-April at $5.96 kW. 
	 
	Average Demand (kW) = Measured Energy Use (kWh) ÷ Time Interval (hours) 
	 
	Customers typically do not require a constant amount of power; rather the daily need follows a bell-curve profile, where the peak demand is often measured in the middle of the business day, when all the lights and office/lab equipment are on, cooling equipment is operating to maintain temperatures, and the building is fully occupied. 
	 
	Cost savings may be realized by identifying the moment in time of the peak demand measurement, and understanding what equipment is contributing to this power requirement. Shifting some of this load to another time may be feasible, and can reduce the peak demand charges. 
	 
	Approximately 27% of BYU-I’s annual electric charges are comprised of peak demand charges. Campus-wide average load factor is 71%.  BYU-I’s load factor is higher than average for commercial customers which reflects our high AC load to cool the many computer labs, classrooms, 
	high density work environments, plus long operating hours which average 21 hours a day. 
	 
	Energy 
	Energy is a measurement defined by Power Required (Watts) × Duration of Requirement (hours) and is measured in watt-hours. With our previous example, a 60-watt light bulb operating 24 hours per day for 30 days will use (60×24×30) 43,200 watt-hours, or 43.2 kilowatt-hours (kWh). 
	 
	BYU-I’s charge by Rocky Mountain Power is approximately $.07 per kWh. As an example, BYU-I’s ~50 buildings uses between 3.0 million and 3.7 million kWh per month, costing ~$190,000 per month or $2.4 million for energy use alone. 
	 
	Demand and Energy Basics 
	Having a basic understanding of Demand and Energy calculations is necessary by all Energy/Sustainability team members so all team members can focus on cost and usage savings.  Savings can be obtained by either reducing the number of operating hours or by reducing the power requirements of certain equipment to the extent that this is feasible. 
	 
	2.3  Past and Present Energy Practices & Guidelines 
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	BYU-I has made energy conservation a priority in new construction as well as with renovations in existing buildings. BYU-I has invested significantly in constructing methods that provide long-term energy savings that exceed the Idaho State Energy Code and NFPA 70. 
	 
	2.3.1 New Construction 
	New Construction has incorporated many energy efficient systems, including: 
	 
	 Variable speed drives for motors in the heating, ventilating and air conditioning (HVAC) systems that match pump and fan speed to building requirements. This allows a modulating system, such as chilled water, to be controlled to a level that is only required by the level of demand.  
	 Variable speed drives for motors in the heating, ventilating and air conditioning (HVAC) systems that match pump and fan speed to building requirements. This allows a modulating system, such as chilled water, to be controlled to a level that is only required by the level of demand.  
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	 EPDM is our standard roof material.  Ethylene propylene diene monomer (EPDM) has many sustainable benefits; including its outstanding weathering characteristics, flexibility, durability, hail resistance and life cycle costs. However, when seeking a “cool” roofing option, many building professionals do not realize that EPDM provides similar energy savings as its white, non-EPDM, counterparts, especially in this climate zone. 
	 EPDM is our standard roof material.  Ethylene propylene diene monomer (EPDM) has many sustainable benefits; including its outstanding weathering characteristics, flexibility, durability, hail resistance and life cycle costs. However, when seeking a “cool” roofing option, many building professionals do not realize that EPDM provides similar energy savings as its white, non-EPDM, counterparts, especially in this climate zone. 
	 EPDM is our standard roof material.  Ethylene propylene diene monomer (EPDM) has many sustainable benefits; including its outstanding weathering characteristics, flexibility, durability, hail resistance and life cycle costs. However, when seeking a “cool” roofing option, many building professionals do not realize that EPDM provides similar energy savings as its white, non-EPDM, counterparts, especially in this climate zone. 
	 EPDM is our standard roof material.  Ethylene propylene diene monomer (EPDM) has many sustainable benefits; including its outstanding weathering characteristics, flexibility, durability, hail resistance and life cycle costs. However, when seeking a “cool” roofing option, many building professionals do not realize that EPDM provides similar energy savings as its white, non-EPDM, counterparts, especially in this climate zone. 
	 EPDM is our standard roof material.  Ethylene propylene diene monomer (EPDM) has many sustainable benefits; including its outstanding weathering characteristics, flexibility, durability, hail resistance and life cycle costs. However, when seeking a “cool” roofing option, many building professionals do not realize that EPDM provides similar energy savings as its white, non-EPDM, counterparts, especially in this climate zone. 
	 EPDM is our standard roof material.  Ethylene propylene diene monomer (EPDM) has many sustainable benefits; including its outstanding weathering characteristics, flexibility, durability, hail resistance and life cycle costs. However, when seeking a “cool” roofing option, many building professionals do not realize that EPDM provides similar energy savings as its white, non-EPDM, counterparts, especially in this climate zone. 





	 
	 Exhaust fans with carbon-monoxide sensors that run fans only when needed.   
	 Exhaust fans with carbon-monoxide sensors that run fans only when needed.   
	 Exhaust fans with carbon-monoxide sensors that run fans only when needed.   


	 
	 Efficient lighting fixtures and lamps, programmable lighting control systems, and occupancy or photocell sensors control both internal and external campus lighting after hours or when buildings or portion of buildings are unoccupied. 
	 Efficient lighting fixtures and lamps, programmable lighting control systems, and occupancy or photocell sensors control both internal and external campus lighting after hours or when buildings or portion of buildings are unoccupied. 
	 Efficient lighting fixtures and lamps, programmable lighting control systems, and occupancy or photocell sensors control both internal and external campus lighting after hours or when buildings or portion of buildings are unoccupied. 


	 
	 Air Handling Unit “Economizers”, which allow the increased use of outside air to provide air conditioning when temperatures allow, thus reducing the demand for mechanical refrigeration systems which require electricity to operate motor driven compressors. 
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	 Air Handling Unit “Economizers”, which allow the increased use of outside air to provide air conditioning when temperatures allow, thus reducing the demand for mechanical refrigeration systems which require electricity to operate motor driven compressors. 


	 
	 High efficiency transformers for both primary energy conversion and internal building distribution systems result in lower power conversion losses and less heat generation. 
	 High efficiency transformers for both primary energy conversion and internal building distribution systems result in lower power conversion losses and less heat generation. 
	 High efficiency transformers for both primary energy conversion and internal building distribution systems result in lower power conversion losses and less heat generation. 


	 
	 Occupancy sensor lighting controls are typically installed in areas that are not used continuously. Conference rooms, offices and restrooms are equipped with occupancy sensors that turn light “on” when motion is detected in the room, and turn the light “off” after a programmed time limit through which no motion is detected. This type of conservation measure reduces the operating hours of the lighting equipment, thereby reducing the energy (kWh) consumption. Savings are evident not only in lighting energy,
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	 Envelope insulation has been improved moving from CMU exterior walls to metal studs with batt insulation. 
	 Envelope insulation has been improved moving from CMU exterior walls to metal studs with batt insulation. 
	 Envelope insulation has been improved moving from CMU exterior walls to metal studs with batt insulation. 


	 
	 Thermal ice storage has been incorporated on many BYU-I facilities over the past 15 years in an effort to reduce peak demand load. New facilities that have been constructed with thermal storage are as follows: Taylor, Kimball, Ricks, and Spori. Other buildings have added thermal storage as a retrofit: Romney and McKay. 
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	 Thermally improved aluminum frames and insulated glazing with low-e film replacing single glazed and solid aluminum frames. 
	 Thermally improved aluminum frames and insulated glazing with low-e film replacing single glazed and solid aluminum frames. 
	 Thermally improved aluminum frames and insulated glazing with low-e film replacing single glazed and solid aluminum frames. 


	 
	 West and south facing windows receive window coverings to reduce heat gain. 
	 West and south facing windows receive window coverings to reduce heat gain. 
	 West and south facing windows receive window coverings to reduce heat gain. 


	 
	 Most new carpeting procured is made in whole or in part from recycled carpets. 
	 Most new carpeting procured is made in whole or in part from recycled carpets. 
	 Most new carpeting procured is made in whole or in part from recycled carpets. 


	 
	 Low or no VOC paints 
	 Low or no VOC paints 
	 Low or no VOC paints 
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	BYU-I has also evaluated and implemented energy efficient programs in existing buildings to reduce energy consumption. Previously implemented measures include: 
	 
	 Occupancy Sensors to control lighting have been selectively retrofitted in most BYU-I buildings.  All new buildings beginning with the Manwaring Center and Auditorium include these sensors as part of the base building package. 
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	 Lighting control systems in the majority of the buildings sweeps lighting off as follows: 
	 Lighting control systems in the majority of the buildings sweeps lighting off as follows: 
	 Lighting control systems in the majority of the buildings sweeps lighting off as follows: 


	 
	 Offices and common areas; swept on 7:00 am; swept off at 9:00 pm (M-F) 
	 Offices and common areas; swept on 7:00 am; swept off at 9:00 pm (M-F) 
	 Offices and common areas; swept on 7:00 am; swept off at 9:00 pm (M-F) 
	 Offices and common areas; swept on 7:00 am; swept off at 9:00 pm (M-F) 
	 Offices and common areas; swept on 7:00 am; swept off at 9:00 pm (M-F) 
	 Offices and common areas; swept on 7:00 am; swept off at 9:00 pm (M-F) 
	 Offices and common areas; swept on 7:00 am; swept off at 9:00 pm (M-F) 
	 Offices and common areas; swept on 7:00 am; swept off at 9:00 pm (M-F) 
	 Offices and common areas; swept on 7:00 am; swept off at 9:00 pm (M-F) 

	 Labs are motion sensored 7x24x365 
	 Labs are motion sensored 7x24x365 

	 Override switches available for after-hours work are installed in approximately 50% of our buildings 
	 Override switches available for after-hours work are installed in approximately 50% of our buildings 








	 
	 Chiller Plant renovations in multiple buildings which reconfigured pumping systems and resequenced operations resulted in 980,320 annual kWh savings per year or $56,859 per year savings going forward. 
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	 Chiller Plant renovations in multiple buildings which reconfigured pumping systems and resequenced operations resulted in 980,320 annual kWh savings per year or $56,859 per year savings going forward. 

	 Steam and condensate lines have been upgraded with new insulation (Gilsulate 500 XL), this retrofit has proven to save thousands of dollars in energy savings.  Heating loads at the Central Plant in 1997 were at approximately 47,000 lbs of steam per hour during peak winter loads, with the addition of over 1 million square feet to campus winter peak loads during the winter of 2009-2010 peak were at approximately 47,000 lbs. per hour. The insulation retrofit along with higher student loads has allowed the ca
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	 Many facilities on campus have been retrofitted with new glazing replacing the single glazed window units with double glazed units with low-e gas. Replacing the glazing units also has benefited the buildings with a tighter overall envelope reducing heating and cooling cost. 
	 Many facilities on campus have been retrofitted with new glazing replacing the single glazed window units with double glazed units with low-e gas. Replacing the glazing units also has benefited the buildings with a tighter overall envelope reducing heating and cooling cost. 


	 
	 High efficiency gas furnaces in University village (married housing).   
	 High efficiency gas furnaces in University village (married housing).   
	 High efficiency gas furnaces in University village (married housing).   


	 
	 High efficiency motors are installed when retrofitting motors and pumps. 
	 High efficiency motors are installed when retrofitting motors and pumps. 
	 High efficiency motors are installed when retrofitting motors and pumps. 


	 
	2.3.3 Other Evaluations 
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	BYU-I has evaluated additional energy savings opportunities that are incremental in savings, but collectively add up to large savings. Some of the recent projects implemented are as follows: 
	 
	 LED exit sign replacement: Program to replace existing incandescent or florescent exit signs with low wattage LED exit signs. Estimated energy savings $613/year. 
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	 All new buildings and majority of existing buildings have been retrofitted to include Power Link Panels with programmable equipment. 
	 All new buildings and majority of existing buildings have been retrofitted to include Power Link Panels with programmable equipment. 
	 All new buildings and majority of existing buildings have been retrofitted to include Power Link Panels with programmable equipment. 


	 
	 Daylight Harvesting is being done in the Crossroads of the MC, Snow Hallways and Lobby, Thors Hall in the Hart, University Operations Conference Room, Ricks, Smith, Hinckley, Spori and Kimball 
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	 Wide scale early replacement of major components in our chiller plants. At present, even though new technology chillers are more efficient, they aren’t cost justified considering the capital cost and the reduced energy consumption alone. Thus, replacement of major components in our existing chillers that are heavy energy users are being replaced.  If electric rates increase significantly, early replacement of total equipment could be implemented. 
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	 Wide scale early replacement of major components in our chiller plants. At present, even though new technology chillers are more efficient, they aren’t cost justified considering the capital cost and the reduced energy consumption alone. Thus, replacement of major components in our existing chillers that are heavy energy users are being replaced.  If electric rates increase significantly, early replacement of total equipment could be implemented. 


	 
	 Reduction in the total number of dedicated computer labs. 
	 Reduction in the total number of dedicated computer labs. 
	 Reduction in the total number of dedicated computer labs. 


	 
	 Cutting Edge Trial---Installed an occupancy sensor in Ricks 131 along with a new low voltage switching system, this allows us to operate more than one switch on the sensor, it also can control an auxiliary contact in series with the sensor to drive the VAV into unoccupied mode. We will also use a temporary sensor that detects lights and occupancy of that room to record the times that the lights and night set back would be in use or not, and try to determine the savings from that.  
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	2.3.4 Occupant Behavior 
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	BYU-I encourages the use of power management features that are a part of the Window’s operating system software. This feature can automatically schedule standby modes for PC’s and shut off monitors when not being used for a prescribed period of time. Because many machines require the ability to wake on LAN and because IT needs to send out security patches using SMS scripts, BYU-I cannot broadly utilize hibernate and standby states. We are hopeful that with the broad deployment of Windows 7 improved power ma
	 
	Setting temperature guidelines that are based around ASHRAE standards of 68-76 degrees in the winter months and 70-78 degrees in the summer months allows broad energy management tactics and tools to be used to reduce energy.  Typically campus is set for 70 in the winter months and 72 in the summer months. 
	 
	2.4 Energy and Business Continuity 
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	BYU-I relies heavily on utility-provided energy in every aspect of our educational environment. While the responsibility to maintain a reliable energy source lies with the utilities, BYU-I has taken steps to minimize risks associated with planned and unplanned outages. 
	 
	2.4.1 Operation on Outage/Interruption 
	   In the event of an outage, BYU-I relies heavily on the following: 
	 
	UPS – Uninterrupted Power Supply and Generators 
	 
	Many spaces throughout BYU-I’s facilities (Student labs, telecom Rooms, Data Center locations, Health Center, MC, etc.) utilize panel-wired UPS systems connected to generators for long term power supply. These systems provide uninterrupted power to attached equipment for ~15 minutes in the case of a power outage. This is sufficient for minor power disruptions (bumps), and allows our telecom rooms, data center spaces or other space managers to take proactive action to power down equipment in a controlled man
	 
	Figure 1: Current power availability across BYU-I Campus  
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	All large UPS systems are monitored by BYU-I Facilities Management and IT teams via a campus-wide power monitoring system via Power Link. This allows BYU-I’s Facility Management and IT teams to access data for monitoring battery charge levels, connected load, and historical power bumps. 
	 
	ATS-Automatic Transfer Switch 
	All buildings with an emergency generator have an ATS(Automatic Transfer Switch). BYU-I design guidelines specify that an Automatic Transfer Switch start the generator and switch load in the event of a utility outage. Included on emergency circuits are emergency lighting, card access control systems, elevators (in most cases), Telecom equipment, and Telecom cooling equipment.  
	 
	SCADA-Supervisory Control And Data Acquisition 
	Rocky Mountain Power typically designs their distribution system to maintain a contingent method of providing power to their customers with alternate circuit feeds. In the event of a power outage, Rocky Mountain Power operates switches to provide power via these alternate circuits to restore power to the customer. In most cases, the switch is manually operated by a Rocky Mountain Power service technician.  This requires a site visit to the location of the switch. Manual operation of a switch (and thus the d
	 
	A Supervisory Control and Data Acquisition (SCADA) switch is a utility distribution switch that can be configured to be remotely monitored and operated, allowing switching between normal and alternate utility circuits.  SCADA switches allow Rocky Mountain Power to remotely identify problems via RF(Radio Frequency), hardwire or fiber optic connections and then determine failure points and isolate circuit sections as necessary. This allows Rocky Mountain Power to restore as much of the load as possible as soo
	Typically there are significant delays between when an outage begins and when the duty dispatcher actually operates the switch.  
	 
	Delays stem primarily from the need for Rocky Mountain Power to investigate and determine the cause of an outage prior to reenergizing distribution infrastructure. Facilities determined to be critical, such as Hospitals or Police Stations, will receive priority over other customers in any outage restoration scenarios.  
	 
	Rocky Mountain Power and BYU-I have worked cooperatively in evaluating opportunities to further leverage the functionality of the SCADA system. These efforts have resulted in a key success to improved reliability. 
	 
	 From a business case perspective, the SCADA functionality does not prevent outages from occurring. Rather, it allows for rapid recovery through remote controlled and/or automated switching, thereby reducing the resulting downtime for campus. 
	 From a business case perspective, the SCADA functionality does not prevent outages from occurring. Rather, it allows for rapid recovery through remote controlled and/or automated switching, thereby reducing the resulting downtime for campus. 
	 From a business case perspective, the SCADA functionality does not prevent outages from occurring. Rather, it allows for rapid recovery through remote controlled and/or automated switching, thereby reducing the resulting downtime for campus. 
	 From a business case perspective, the SCADA functionality does not prevent outages from occurring. Rather, it allows for rapid recovery through remote controlled and/or automated switching, thereby reducing the resulting downtime for campus. 
	 From a business case perspective, the SCADA functionality does not prevent outages from occurring. Rather, it allows for rapid recovery through remote controlled and/or automated switching, thereby reducing the resulting downtime for campus. 
	 From a business case perspective, the SCADA functionality does not prevent outages from occurring. Rather, it allows for rapid recovery through remote controlled and/or automated switching, thereby reducing the resulting downtime for campus. 
	 From a business case perspective, the SCADA functionality does not prevent outages from occurring. Rather, it allows for rapid recovery through remote controlled and/or automated switching, thereby reducing the resulting downtime for campus. 
	 From a business case perspective, the SCADA functionality does not prevent outages from occurring. Rather, it allows for rapid recovery through remote controlled and/or automated switching, thereby reducing the resulting downtime for campus. 
	 From a business case perspective, the SCADA functionality does not prevent outages from occurring. Rather, it allows for rapid recovery through remote controlled and/or automated switching, thereby reducing the resulting downtime for campus. 








	 
	2.4.2 Ensuring Continued Operation 
	BYU-I’s Facilities Management team manages many Service Level Agreements (SLA’s) to ensure a reliable electrical infrastructure. These SLA’s are with IT, Rexburg Temple, Food Services and some large academic labs.  Elements of these agreements include: 
	 
	Electrical Preventative Maintenance Program 
	Every year, the Facilities Management team performs electrical preventative maintenance of the primary electrical system to ensure reliable and uninterrupted service. The intent is to prevent damage that would be more costly to restore under adverse and emergency conditions. This program includes: 
	 Testing of all main circuit breakers serving the building 
	 Testing of all main circuit breakers serving the building 
	 Testing of all main circuit breakers serving the building 

	 Cleaning and maintenance of main switchgear 
	 Cleaning and maintenance of main switchgear 

	 Functional testing of Automatic Transfer Switches 
	 Functional testing of Automatic Transfer Switches 

	 Emergency generator (engine and electrical) 
	 Emergency generator (engine and electrical) 

	 Oil samples of all transformers 
	 Oil samples of all transformers 


	 
	Power Monitoring & Control System (PMCS) 
	BYU-I has deployed throughout its main Campus Facilities a Power Monitoring and Control System, which monitors power level (including voltage, current, kW, kVA, etc.) and tracks power usage at each building. The name brand of this PMCS is Power Link.  This not only provides intelligence of how BYU-I uses power (and thus data for future planning), but also provides alarms for abnormal conditions that could result in an outage. Primary uses of this system are usage monitoring and maintenance support. Addition
	our HVAC building control software to identify additional energy saving opportunities.  
	 
	Usage Monitoring: 
	 Facilities Management staff through our Electrical Services Department monitors and reports status alarms received via the campus wide PMCS, including identifying possible risks to PBX equipment, labs, and cable rooms. 
	 Facilities Management staff through our Electrical Services Department monitors and reports status alarms received via the campus wide PMCS, including identifying possible risks to PBX equipment, labs, and cable rooms. 
	 Facilities Management staff through our Electrical Services Department monitors and reports status alarms received via the campus wide PMCS, including identifying possible risks to PBX equipment, labs, and cable rooms. 

	 Facilities Management acknowledges and acts on alarms reported by the PMCS to all needed parties 7x24x365. 
	 Facilities Management acknowledges and acts on alarms reported by the PMCS to all needed parties 7x24x365. 


	 
	Maintenance Support: 
	 The BYU-I Facilities Management team maintains the Power Monitoring System with regular data backups, communication loss investigations, and upgrades as required 
	 The BYU-I Facilities Management team maintains the Power Monitoring System with regular data backups, communication loss investigations, and upgrades as required 
	 The BYU-I Facilities Management team maintains the Power Monitoring System with regular data backups, communication loss investigations, and upgrades as required 


	 
	Figure 2: Partial Campus Utility Map, showing all utilities as an example of the complexity of campus utilities across campus
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	3.0 ENERGY BENCHMARK ANALYSIS 
	 
	 3.1 Energy Use in the Education Industry 
	Energy surveys have been conducted in house and data has been compared to IFMA and APPA national campus standards. 
	 
	 
	 
	 
	 
	Figure 3: End Use Intensity for Typical “Campus Office” Building 
	 
	  
	Depending on the study, office buildings have been found to use a range of energy from 13 to 30 kWh/SF/year.  We currently spend $1.60 a sq. foot in energy to heat, cool and power BYU-I.  In comparison, other schools of our size spend about 40% more in energy or approximately $2.24 a sq. foot. 
	 
	3.2 BYU-I’s Energy Use 
	BYU-I’s energy use varies significantly across its facilities. For this reason, it is useful to compare campus buildings to their type of use. 
	 
	 
	By Building Type 
	For the purpose of energy use evaluation, BYU-I buildings can be grouped under three general headings: Administration, Class Rooms or Industrial.  These classifications are based primarily on the amount of electric equipment and cooling requirements of the building. Administration buildings (such as the Kimball) contain little more than PCs and monitors in every office.  Classroom buildings have a diversified use, whereas Industrial buildings like the Ag Engineering can have large temperature fluctuations t
	 
	Figure  4 presents the energy split for 2012 across these classifications. 
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	Comparative Energy Use 
	It is beneficial to look at the entirety of the BYU-I campus for comparative purposes. 
	 
	Figure 4 shows that there is a disparity between building types.  Focus for energy analysis with regard to reducing energy can be directed at those buildings that use significantly higher energy than the median value.  These “BYU-I Energy Hogs” are where we focus capital renewal dollars and repair/maintenance budgets to reduce energy consumption. 
	 
	By Headcount 
	BYU-I houses over 17,000 people throughout the BYU-I campus, including BYU-I students, faculty, staff and administrators. Observing energy use by headcount by building is useful in identifying standard correlations between the two, for both forecasting purposes and identifying outliers. 
	 
	Figure 5 reveals the quantity of buildings that fall within various ranges or kWh per headcount. As is seen, the majority of accounts fall in the ???????? kWh/person range. A few expected outliers fall at the high end of this plot, including high energy use buildings with low Head Count such as the Farm Ag Building or Kirkham (---I’m assuming….????) 
	 
	Figure  5 presents how the human element, number of bodies in a facility, correlates with higher energy use. 
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	3.2.1 Usage Change and Rate Hikes 
	3.2.1 Usage Change and Rate Hikes 
	3.2.1 Usage Change and Rate Hikes 
	3.2.1 Usage Change and Rate Hikes 
	3.2.1 Usage Change and Rate Hikes 




	In simple terms, BYU-I’s campus expansion and head count growth results in a higher energy bill. Figure 6 presents the monthly energy use (kWh) for all large BYU-I buildings from 2009-2011.  Total increases over the period were ???? for energy use, and ????? for energy costs. Over the same period BYU-I added ???? million SF of space representing a ???? increase in occupied floor area. 
	 
	BYU-I has continuously added headcount and building space; however, it is not immediately evident how energy usage within individual buildings may change from year to year primarily due to student density.   
	 
	Figure  6 shows how increased head count and longer operating hours over the past 3 years has increased BYU-I’s energy consumption 
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	Oscar A. Kirkham Building 
	Oscar A. Kirkham Building 
	Oscar A. Kirkham Building 

	Classroom 
	Classroom 
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	Physical Facilities Office Building 
	Physical Facilities Office Building 
	Physical Facilities Office Building 

	Administration 
	Administration 

	9,818 
	9,818 
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	Physical Facilities Shop Building 
	Physical Facilities Shop Building 
	Physical Facilities Shop Building 

	Industrial 
	Industrial 
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	33,426 
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	Radio and Graphic Services Building 
	Radio and Graphic Services Building 
	Radio and Graphic Services Building 

	Administration 
	Administration 
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	Spencer W. Kimball Admin. Bldg. 
	Spencer W. Kimball Admin. Bldg. 
	Spencer W. Kimball Admin. Bldg. 

	Administration 
	Administration 
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	Student Health & Counseling Center 
	Student Health & Counseling Center 
	Student Health & Counseling Center 

	Administration 
	Administration 

	23,590 
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	Thomas E. Ricks Building 
	Thomas E. Ricks Building 
	Thomas E. Ricks Building 

	Classroom 
	Classroom 
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	Rigby   (Office Building) 
	Rigby   (Office Building) 
	Rigby   (Office Building) 
	Rigby   (Office Building) 

	Administration 
	Administration 

	46,115 
	46,115 
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	3.2.2 End-Use Breakdown 
	BYU-I buildings use energy in the same classifications as those of other industry campuses and college campuses,  primarily in lighting, air conditioning, ventilation, and plug loads (including labs/data centers). However, the specific breakdown of energy by end use in BYU-I buildings has not been gathered 100% to date.  
	 
	Gathering precise information regarding energy use requires metering at the electric panel and circuit levels. BYU-I has developed computer simulation models for each building using Power Link. The software inputs can take in metered information whether spot or continuous.  When this data has been fully analyzed BYU-I will have a clear view of how end users are using energy in each building. 
	 
	3.2.2.1 Energy Use in Telecom Rooms, Data Centers and Student Computer Labs 
	Telecom rooms, data center spaces and student labs are scattered throughout BYU-I facilities and are an integral part of how BYU-I conducts business  Student Labs are designed and built specifically with a large inventory of computer equipment in mind and corresponding plug load. 
	 
	While overall campus telecom, lab and data center energy use is not metered independently of the buildings, measurements monitored at the PDU’s and Power Link does offer some insight to the extent of energy used. 
	 
	Figure 7 shows energy consumption by type of space 
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	Classroom 
	Classroom 
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	Data Center 
	Data Center 
	Data Center 
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	Computer Lab 
	Computer Lab 
	Computer Lab 
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	Telecom Room 
	Telecom Room 
	Telecom Room 
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	3.2.2.2 Load Factor 
	 
	Load Factor (LF) is a ratio of average demand to peak demand. In an ideal facility, demand would be constant or flat (no demand spikes), and the Load Factor would be calculated as 1.0. This is essentially unachievable in the real world because demand varies with equipment operation, work/class schedules and weather related factors. Still, the BYU-I facilities management team strives for high Load Factors. A high LF indicates a more constant 
	load, and results in lower peak demand costs relative to the total combined electric energy and demand charges. 
	 
	Load Factors vary by industry, where data centers and refrigerated warehouses may operate with LF’s of 0.90; campus buildings typically range from 0.50 to 0.70, and churches may operate at 0.25. 
	 
	Having balanced LF’s at BYU-I also reduces wear and tear on all facility components from the switchgear to pumps and motors. 
	 
	4.0 WATER, SEWER, GARBAGE AND WASTE STREAMS 
	 
	Water and Sewer are often viewed as part of the utilities on any campus or municipality, but for our Sustainability plan we felt it was best to aggregate these with other waste streams that BYU-Idaho generates: 
	 
	Water—Water is in short supply all over SE Idaho and in Rexburg.  We currently spend approximately $175,000 a year for water on campus, this comprises close to 135,785,000 gallons or enough water to fill up the swimming pool in the Hart 566 times or Rigby Lake ~2 Times. 
	 
	Water is provided to BYU-I via the City of Rexburg Water Department. 
	Water is generated from deep water wells and is not currently chlorinated. 
	 
	The following data shows where we have converted from high water usage fixtures, to low water fixtures and the savings per fixture we receive by the change out: 
	 3.5 gallon/flush urinal changed to 1/8 gallon/flush           96.4% savings 
	 3.5 gallon/flush urinal changed to 1/8 gallon/flush           96.4% savings 
	 3.5 gallon/flush urinal changed to 1/8 gallon/flush           96.4% savings 

	 3.5 gallon/flush urinal changed to 1 gallon/flush              71.4% savings 
	 3.5 gallon/flush urinal changed to 1 gallon/flush              71.4% savings 

	 1.0 gallon/flush urinal changed to 1/8 gallon/flush     
	 1.0 gallon/flush urinal changed to 1/8 gallon/flush     


	87.5% savings 
	 3.5 GPF toilet changed to 1.6 GPF                                  54.3% savings 
	 3.5 GPF toilet changed to 1.6 GPF                                  54.3% savings 
	 3.5 GPF toilet changed to 1.6 GPF                                  54.3% savings 

	 3.5 GPF toilet changed to 1.28 GPF                                63.4% savings 
	 3.5 GPF toilet changed to 1.28 GPF                                63.4% savings 

	 4.5 GPF toilet changed to 1.6 GPF                                  64.4% savings 
	 4.5 GPF toilet changed to 1.6 GPF                                  64.4% savings 

	 4.5 GPF Toilet changed to 1.28 GPF                               71.5% savings 
	 4.5 GPF Toilet changed to 1.28 GPF                               71.5% savings 


	 
	 
	Sewer—Sewer is calculated off of sewer meters and costs approximately $180,000 a year.  We are the largest commercial sewer producer for the City of Rexburg Waste Water Treatment Facility and as such have a responsibility to insure we use their sewer treatment facilities as little as 
	possible to keep costs down for all sewer customers and provide needed capacity for new construction on campus and in the community. 
	 
	Storm Water--- is considered part of our waste stream and is processed through storm water retention basins on campus, then processed at retention ponds near Rexburg Golf Course, then distributed to the Teton River.  
	 
	Garbage---All garbage collection on the BYU-I campus, with the exception of Food Services and Book Store compactors, are picked up and disposed of by our on campus Garbage services.  In 2011 we dumped over 900 tons of garbage.  In a study conducted in March of 2010 we estimated that 54% of this garbage was recyclable materials. 
	 
	Other Waste Streams---There are a number of waste streams at BYU-Idaho that we manage.  They include: 
	 Pulper—Located in Manwaring center allows disposed food products to be drained of excess weight before disposal. 
	 Pulper—Located in Manwaring center allows disposed food products to be drained of excess weight before disposal. 
	 Pulper—Located in Manwaring center allows disposed food products to be drained of excess weight before disposal. 

	 Sawdust from academic and facilities wood shops 
	 Sawdust from academic and facilities wood shops 

	 Metal scraps from academic welding labs and facilities mechanical shop 
	 Metal scraps from academic welding labs and facilities mechanical shop 

	 Copper and metal piping from the facilities mechanical and plumbing shops 
	 Copper and metal piping from the facilities mechanical and plumbing shops 

	 Copper wiring from the facilities electrical shops 
	 Copper wiring from the facilities electrical shops 

	 Dead sod from winter kill and landscape renovation and construction projects 
	 Dead sod from winter kill and landscape renovation and construction projects 

	 Irrigation materials from landscape renovations and construction 
	 Irrigation materials from landscape renovations and construction 

	 Organic debris from trees, bushes and flowers on campus 
	 Organic debris from trees, bushes and flowers on campus 

	 Used carpet 
	 Used carpet 

	 Unrecyclable building materials from renovation and new construction projects 
	 Unrecyclable building materials from renovation and new construction projects 

	 Hazardous wastes generated by academics and facilities.  This includes asbestos, fluorescent light fixtures, automotive contaminants including used batteries, paints, solvents, etc. 
	 Hazardous wastes generated by academics and facilities.  This includes asbestos, fluorescent light fixtures, automotive contaminants including used batteries, paints, solvents, etc. 


	 
	 4.1  Water Conservation Methods 
	 
	BYU-I has a number of water conservation energy standards already in place, these include: 
	 1/8 gallon flush urinals on all new construction saving 87.5% over existing urinals. 
	 1/8 gallon flush urinals on all new construction saving 87.5% over existing urinals. 
	 1/8 gallon flush urinals on all new construction saving 87.5% over existing urinals. 

	 1 gallon retrofit urinals for all replacement urinals.  Saving 72% of water used over existing urinals 
	 1 gallon retrofit urinals for all replacement urinals.  Saving 72% of water used over existing urinals 

	 Low consumption toilets that use 1.2 gallons per flush is our retrofit and new construction standard, saving 2.3 gallons per flush or ~54% over existing toilets. 
	 Low consumption toilets that use 1.2 gallons per flush is our retrofit and new construction standard, saving 2.3 gallons per flush or ~54% over existing toilets. 

	 Low consumption faucets and shower heads 
	 Low consumption faucets and shower heads 


	 Low flow lawn sprinkler heads that reduce water consumption by more than 50% 
	 Low flow lawn sprinkler heads that reduce water consumption by more than 50% 
	 Low flow lawn sprinkler heads that reduce water consumption by more than 50% 

	 Certified lawn irrigation technicians that have been trained in designing and managing irrigation systems with the lowest amounts of water possible. 
	 Certified lawn irrigation technicians that have been trained in designing and managing irrigation systems with the lowest amounts of water possible. 

	 Converting water cooled chillers over to air cooled chillers wherever possible.  
	 Converting water cooled chillers over to air cooled chillers wherever possible.  


	 
	As water consumption is reduced there is a corresponding decrease in  
	sewer. 
	 
	Figure 8 shows that through these initiatives that BYU-Idaho has not increased its overall water usage in 5 years, even as sq. footage has increased, as well as the student population. 
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	                   135,785  
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	2010-water 
	2010-water 
	2010-water 

	Prorated through Dec. 
	Prorated through Dec. 

	                   132,674  
	                   132,674  
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	4.2  Sewer and Storm Water 
	 
	Sewer has also decreased over the same 5 year period because of the water conservation measures that have been put in place and listed previously. 
	 
	Figure 9 shows that through these initiatives that BYU-Idaho has not increased its overall sewer wastes in 5 years, even as sq. footage has increased, as well as the student population. 
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	Storm water retention is not currently monitored in gallons of storm water released, but with recent storm water retention ponds built at University Village, 9th Stake Center and our mega pond near our substation, we have built for growth and keep little storm water from campus ever making it to the City of Rexburg storm water retention ponds.  Thus, decreasing the chances for any polluted storm water of making it to the Teton River. 
	 
	4.3  Garbage 
	 
	Management of garbage across campus is a daily event that is conducted by a number of different individuals across campus. 
	 
	BYU-I collects garbage daily through a network of 106, 96 gallon containers and 58, 300 gallon containers placed throughout campus.  In all, we have 164 containers to dump daily, which totals between 2 to 3 tons of garbage per day---year round. The garbage for married and student housing is collected by students and deposited in these containers.  Garbage in buildings across campus is collected by our custodial crew and then deposited in these containers. 
	 
	4.4  Other Waste Streams 
	   
	  As mentioned previously there are a number of additional waste streams  
	BYU-I handles.  These will be discussed in further detail in Sections 5.0, 6.0 and 7.0. 
	 
	5.0 MISC FUELS 
	 
	 5.1  Diesel 
	 Diesel is used on campus as a back up energy source in the heat plant for our gas fired boiler that has a duel fuel burner.  The tank size is 6,000 gallons. 
	 Diesel is used on campus as a back up energy source in the heat plant for our gas fired boiler that has a duel fuel burner.  The tank size is 6,000 gallons. 
	 Diesel is used on campus as a back up energy source in the heat plant for our gas fired boiler that has a duel fuel burner.  The tank size is 6,000 gallons. 

	 Diesel is used and stored in a number of double walled containers across campus for our back up generators.  In total we have 23 storage containers that house over 6,000 gallons of diesel. 
	 Diesel is used and stored in a number of double walled containers across campus for our back up generators.  In total we have 23 storage containers that house over 6,000 gallons of diesel. 

	 Diesel is used for many of our fleet services vehicles and equipment that support campus such as Dump Trucks, Graders, Garbage Truck, etc.  Diesel is dispensed for these vehicles from a 3,000 gallon tank located in the Facilities Management compound and is tracked by Fleet Services and the farm has a 1,000 gallon diesel tank. 
	 Diesel is used for many of our fleet services vehicles and equipment that support campus such as Dump Trucks, Graders, Garbage Truck, etc.  Diesel is dispensed for these vehicles from a 3,000 gallon tank located in the Facilities Management compound and is tracked by Fleet Services and the farm has a 1,000 gallon diesel tank. 

	 On average, we use xxxxx gallons of diesel annually 
	 On average, we use xxxxx gallons of diesel annually 


	 
	 5.2  Unleaded  
	 Unleaded is primarily used by our rental vehicle fleet of vans and cars and fuels many of the service trucks and vehicles across campus.  The facilities compound houses a 3,000 gallon unleaded tank and the farm has a 1,000 gallon unleaded tank. 
	 Unleaded is primarily used by our rental vehicle fleet of vans and cars and fuels many of the service trucks and vehicles across campus.  The facilities compound houses a 3,000 gallon unleaded tank and the farm has a 1,000 gallon unleaded tank. 
	 Unleaded is primarily used by our rental vehicle fleet of vans and cars and fuels many of the service trucks and vehicles across campus.  The facilities compound houses a 3,000 gallon unleaded tank and the farm has a 1,000 gallon unleaded tank. 

	 On average, we use xxxxx gallons of unleaded annually. 
	 On average, we use xxxxx gallons of unleaded annually. 


	 
	 5.3  Propane 
	 Propane is used mainly for portable heaters used by the HVAC department and for misc. academic departments across campus. 
	 Propane is used mainly for portable heaters used by the HVAC department and for misc. academic departments across campus. 
	 Propane is used mainly for portable heaters used by the HVAC department and for misc. academic departments across campus. 

	 Our Risk Management department inventories 56 propane containers annually, comprising 5,955 gallons. 
	 Our Risk Management department inventories 56 propane containers annually, comprising 5,955 gallons. 


	 
	 
	 5.4  Alternate Fuels 
	 Currently BYU-I does not power any of our vehicles or buildings with alternate fuels, although we continue to monitor new alternate fuel technology for opportunities to be used on campus. 
	 Currently BYU-I does not power any of our vehicles or buildings with alternate fuels, although we continue to monitor new alternate fuel technology for opportunities to be used on campus. 
	 Currently BYU-I does not power any of our vehicles or buildings with alternate fuels, although we continue to monitor new alternate fuel technology for opportunities to be used on campus. 

	 One 1.5kW windmill is used at the farm for academic studies and all energy generated from this windmill is deducted by the local utility against our usage. 
	 One 1.5kW windmill is used at the farm for academic studies and all energy generated from this windmill is deducted by the local utility against our usage. 


	 
	  
	6.0 RECYCLING 
	Desk side recycling has been occurring at BYU-Idaho since 2000, but a full scale recycling program campus wide was not established until September of 2010. 
	 
	 6.1  Recycling, consumables 
	 
	In March of 2010, BYU-I conducted a research project in participation with the SRC to determine how much of BYU-I’s waste stream was recyclable.  The findings were astonishing.   
	 
	The research was set up in the following manner: 
	• Reviewed what recycling efforts had worked in the past and what areas we could improve upon.  Reviewed all available data about how much we were spending on garbage removal, hard and soft costs. 
	• Reviewed what recycling efforts had worked in the past and what areas we could improve upon.  Reviewed all available data about how much we were spending on garbage removal, hard and soft costs. 
	• Reviewed what recycling efforts had worked in the past and what areas we could improve upon.  Reviewed all available data about how much we were spending on garbage removal, hard and soft costs. 
	• Reviewed what recycling efforts had worked in the past and what areas we could improve upon.  Reviewed all available data about how much we were spending on garbage removal, hard and soft costs. 

	• Determined that we did not have a good baseline data set to make decisions from.  We recognized a base line had to be determined….this meant “SORTING GARBAGE” 
	• Determined that we did not have a good baseline data set to make decisions from.  We recognized a base line had to be determined….this meant “SORTING GARBAGE” 

	• Chose two large facilities that had a good make up of students, faculty and staff to conduct our research.  We chose the Smith and Snow buildings. 
	• Chose two large facilities that had a good make up of students, faculty and staff to conduct our research.  We chose the Smith and Snow buildings. 

	• We broke our research into four parts: 
	• We broke our research into four parts: 



	 -Phase 1: Sort and Weigh Garbage  
	 -Phase 2: Trial week (Marketing) 
	 -Phase 3: Sort and Weigh Garbage after marketing efforts 
	 -Phase 4: Analyze and Present Data 
	 
	Figure 10 shows that 54% of all garbage collected in our research could be recycled.  
	 
	 
	 
	 
	 
	 
	 
	Figure 11 shows that with limited marketing we were able to remove 19.4% of the waste stream with our recycling program.  Our goal starting in 2011 was to remove 30% of the waste stream via recyclables. 
	 
	 
	 
	 
	 
	Where are we today with our recycling program? 
	• BYU-I never before has had data collection in regards to waste stream or recycling habits. Prior to this year, data was solely generic industry information.  We now have reliable data to make decisions from. 
	• BYU-I never before has had data collection in regards to waste stream or recycling habits. Prior to this year, data was solely generic industry information.  We now have reliable data to make decisions from. 
	• BYU-I never before has had data collection in regards to waste stream or recycling habits. Prior to this year, data was solely generic industry information.  We now have reliable data to make decisions from. 
	• BYU-I never before has had data collection in regards to waste stream or recycling habits. Prior to this year, data was solely generic industry information.  We now have reliable data to make decisions from. 

	• Campus participation has varied between students, faculty, and administrators over the years for a number of reasons.  We have identified these reasons and have an action plan that includes a good deal of marketing to help change participation in a positive direction. 
	• Campus participation has varied between students, faculty, and administrators over the years for a number of reasons.  We have identified these reasons and have an action plan that includes a good deal of marketing to help change participation in a positive direction. 

	• Recycling demand by culture has increased, due to students, faculty and staff coming from places where recycling is a norm. 
	• Recycling demand by culture has increased, due to students, faculty and staff coming from places where recycling is a norm. 

	• Lack of understanding/knowledge in the following areas has also kept BYU-I from implementing a full scale recycling program in the past.  
	• Lack of understanding/knowledge in the following areas has also kept BYU-I from implementing a full scale recycling program in the past.  

	 Managing labor issues 
	 Managing labor issues 
	 Managing labor issues 
	 Managing labor issues 





	 Operational issues (How to get it done) 
	 Operational issues (How to get it done) 
	 Operational issues (How to get it done) 
	 Operational issues (How to get it done) 
	 Operational issues (How to get it done) 
	 Operational issues (How to get it done) 

	 Need for equipment 
	 Need for equipment 

	 Will of faculty, staff and students to see the program through. 
	 Will of faculty, staff and students to see the program through. 





	 
	With the needed data and campus buy in at all levels BYU-I is now  
	Recycling across campus. 
	 
	We have created a Recycling Center in the 1st West Compound  
	where all recycled materials are brought to and sorted.  Our goal is  
	to have the recycling program 100% cost neutral.  We plan on  
	doing this by crediting our recycling account with all dump fees that  
	have been deferred through recycling + credits from recycling  
	revenue. 
	 
	 6.2  Recycling, Building Materials 
	 
	 6.3  Recycling, Hazardous Waste 
	 
	 





