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Local Government Energy Management Program
City of Hidalgo
704 E. Texano Drive
Hidalgo, TX 78557
Contact Person: Mr. Xavier V. Moron, Finance Director
Phone: 956-843-2286

1.0 EXECUTIVE SUMMARY

The City of Hidalgo, now referred to as the City, requested that Texas Energy Engineering
Services, Inc. (TEESI) perform a Preliminary Energy Assessment (PEA) of their State Farm Ice
Rink Arena. This report documents that analysis.

This service is provided at no cost to the City through the Local Governments Energy
Management and Technical Assistance Program as administered by the Texas Comptroller of
Public Accounts, State Energy Conservation Office (SECO). This program promotes and
encourages an active partnership between SECO and Texas local governments for the purpose of
planning, funding, and implementing energy saving measures, which will ultimately reduce the
City’s annual energy costs.

The annual cost savings, implementation cost estimate and simple payback for the State Farm
Arena energy retrofit projects identified in this preliminary analysis are summarized below.
Individual building projects are summarized in Section 8.0 of this report.

Implementation Cost Estimate: $382,200
Est. Annual Energy Cost Savings: $80,900
Est. Annual MMBTUs Savings: 3,549 MMBTU
Est. Greenhouse Gas Emissions Reduction: 532 Metric Ton
COe/YTr
Simple Payback (years): 4.7

A follow-up visit to the City will be scheduled to address any questions pertaining to this report,
or any other aspect of this program.

SECO is committed to providing whatever assistance the City may require in planning, funding
and implementing the recommendations of this report. The City is encouraged to direct any
questions or concerns to either of the following contact persons:

SECO / Mr. Stephen Ross TEESI / Saleem Khan
(512) 463-1770 (512) 328-2533
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2.0 FACILITY DESCRIPTIONS

This section provides a brief description of the State Farm Arena. The purpose of the onsite
survey was to evaluate the major energy consuming equipment in the arena (i.e. Lighting,
HVAC, and Controls Equipment). A description of the arena is provided below.

Building: State Farm Arena

Stories: Two Stories

Area (estimated): 186,000 SF

Bldg. Components: Masonry building, arched metal roof, slab on grade

Typical Lighting Fixtures:  Lithonia computer controls
Ice Skating Area
64 — 1000 watt metal halide,
50 — 300 watt incandescent dimmer,
28 — 1000 watt metal halide for basketball
Exterior
68 — 1000 watt metal halide parking lot lights,
20 — 70 watt high-pressure sodium building wall exterior,
6- 400 watt metal halide roof lights
Bleacher area
15 and 32 watt round compact fluorescent
Hallways
T8 four ft fluorescent
HVAC: Ammonia chiller brine cooling for the ice that can also be used for
space cooling, and a 2 million BTU LAARS Mighty Term boiler
for hot water to melt the ice.
McQuay water cooled chiller Model WSC087- BAAA w/ 4 air
handlers for space cooling and 62 fan coils for individual cooling
at suites, entrances, computer room ticket booth and other area.
Each of the four space air handlers has its own boiler for hot water
space heating coil.

Controls: Energy Management System (EMS) — Manufacturer Alerton

Cooling Towers: Two Evapco- one for the ammonia chiller and one for the McQuay
space chiller.

Water Treatment: Current water treatment is done with the addition of 93% sulfuric
acid to treat the calcium buildup inside the water pipes and boiler
tubes.
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3.0 ENERGY CONSUMPTION AND PERFORMANCE

A site survey was conducted at the State Farm Arena. The facility surveyed comprised a gross
area of approximately 186,000 square feet.

Annual electric and natural gas invoices for the arena surveyed were $542,560 for the 12-month
period ending October 2010. A summary of annual utility costs is provided in Appendix C,
Base Year Consumption History.

To help the City evaluate the overall energy performance of its facility TEESI has calculated its
Energy Utilization Index (EUI) and Energy Cost Index (ECI). The EUI represents a facility’s
annual energy usage per square foot, measured as thousand BTU’s per square foot per year
(kBTU/SF/Year). Similarly, ECI is measured as cost per square foot per year ($/SF/Year). The
EUI and ECI for the facility is listed below:

Energy Cost and Consumption Benchmarks
Electric Natural Gas Total Total EUI ECI
Building KWH/Yr MMBTU/Yr|  $Cost/Yr MCF/Yr [MMBTU/Yr| $Cost/Yr $Cost/Yr MMBTU/Yr [kBTU/SF/Yr| $/SF/Yr SF
1 |State Farm Arena 5,161,500 17,616 485,442 7,472 7,696 57,117 542,560 25,312 136 2.92 186,000
KWH/Yr MMBTU/Yr|  $Cost/Yr MCF/Yr [MMBTU/Yr| $Cost/Yr $Cost/Yr MMBTU/Yr [kBTU/SF/Yr| $/SF/Yr SF
5,161,500 17,616 485,442 7,472 7,696 57,117 542,560 25,312 136 2.92 186,000
Note: 1 MMBTU = 1,000,000 BTU

Knowing the EUI and ECI of a facility is useful to help determine its overall energy
performance.
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The following charts summarize the data presented in the previous table. See Appendix C for

further detail.
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The following charts summarize the arena monthly utility data. See Appendix C for further
detail.

Monthly Electrical Consumption (kWh) and Cost ($) Monthly Natural Gas Consumption (MCF) and Cost ($)
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4.0 ENERGY ACCOUNTING

UTILITY PROVIDERS

GDF SUEZ provides electric service and Texas Gas Service provides natural gas to the State
Farm Arena.

MONITORING AND TRACKING

Currently, the City does not have an energy tracking software or spreadsheet in place. An
effective energy tracking system is an essential tool by which an energy management program's
activities are monitored. The system should be centralized and available for all engaged staff
members to use in verifying progress toward established targets and milestones.

The City should consider consolidating the tracking and recording of all the City's utility
accounts (i.e., Electricity, Natural Gas, Propane, Water, etc.) into an electronic spreadsheet
similar to the chart shown on the following page. Along with total utility costs ($), utility
consumption should be recorded as well (i.e., kWh, MCF, gallons, etc.). The City can use this
data to track utility consumption patterns and budget utility expenses. Having this historical
data improves the City’s awareness of their energy performance and will help in tracking
their energy reduction goals.

The City should also consider an electronic database such as ENERGY STAR Portfolio
Manager, which will provide a means of storing and tracking utility information. For more
information on ENERGY STAR Portfolio Manager, please see Section 7.0.

The steps below are essential for an effective energy management tracking system:

1. Perform regular updates. An effective system requires current and comprehensive data.
Monthly updates should be strongly encouraged.

2. Conduct periodic reviews. Such reviews should focus on progress made, problems
encountered, and potential rewards.

3. Identify necessary corrective actions. This step is essential for identifying if a specific
activity is not meeting its expected performance and is in need of review.

In addition, having this historical utility data would facilitate House and Senate Bill(s) reporting
requirements. Please see Section 5.0 for additional information regarding these requirements.
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Furthermore, below is a sample format the City can customize to help summarize their overall
utility usage and costs.

The data presented below is a summation of the data provided by the City. This data below
includes only selected utility accounts and is for reference purposes only and does not represent
the City’s total utility data. See Appendix C for further detail regarding each utility account

represented in the table below.

City of Hidalgo - Sample Utility Input Form

ELECTRICITY NATURAL GAS
KWH COST Avg. Rate MCF COST | Avg. Rate
MONTH $ $/KWH $ $/MCF
Nov-09 519,600 47,558 $0.0915 $1,399 $10,340 $7.4
Dec-09 462,300 40,175 $0.0869 $1,435 $12,583 $8.8
Jan-10 450,300 39,602 $0.0879 $1,158 $10,016 $8.7
Feb-10 415,500 40,477 $0.0974 $788 $5,901 $7.5
Mar-10 447,300 42,907 $0.0959 $651 $4,289 $6.6
Apr-10 397,200 38,843 $0.0978 $968 $6,649 $6.9
May-10 426,000 39,786 $0.0934 $165 $1,125 $6.8
Jun-10 378,900 36,875 $0.0973 $229 $1,747 $7.6
Jul-10 335,100 34,495 $0.1029 $151 $1,113 $7.4
Aug-10 434,400 40,823 $0.0940 $62 $435 $7.0
Sep-10 444,300 42,103 $0.0948 $117 $791 $6.8
Oct-10 450,600 41,798 $0.0928 $349 $2,128 $6.1
Total 5,161,500 | $485,442 | $0.0941 7472 $57,117 $7.6
|Gross Building Area: | 186,000 |SF |
Monthly Electrical Consumption (kWh) and Cost ($) Monthly Natural Gas Consumption (MCF) and Cost ($)
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= ' === Cost ($) | 45'000 o e ot () '
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5.0 ENERGY LEGISLATION OVERVIEW

In 2007, the 80™ Texas Legislature passed Senate Bill 12 (SB12) which among other things
extended the timeline set by Senate Bill 5 (SB5). SB5, commonly referred to as the Texas
Emissions Reduction Plan, was adopted in 2001 by the 77th Texas Legislature to comply with
the Federal Clean Air Act Standards. Also in 2007, the 80™ Texas Legislature passed House Bill
3693 (HB3693) which amended provisions of several codes relating primarily to energy
efficiency.

Following are key requirements established by the above energy legislation:

Establish a goal of reducing electric consumption by five percent (5%) each state fiscal year for
six (6) years, beginning on September 1, 2007.

Record electric, water, and natural gas utility services (consumption and cost) in an electronic
repository. The recorded information shall be on a publicly accessible Internet Web site with an
interface designed for ease of navigation if available, or at another publicly accessible location.

Energy-efficient light bulbs for buildings, requires an institution to purchase commercially
available light bulbs using the lowest wattages for the required illumination levels.

Installation of energy saving devices in Vending Machines with non-perishable food products.
A summary description of SB 12 and HB 3693 is available in Appendix A. Further detail

regarding each bill can be found in the Texas Legislature  website
(http://www.capitol.state.tx.us/Home.aspx).
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6.0 RECOMMENDED MAINTENANCE & OPERATION PROCEDURES

Good Maintenance and Operation procedures significantly improve operating economy,
equipment life, and occupant comfort. Generally, maintenance and operation procedural
improvements may be done with existing staff and budgetary levels. Below are typical
maintenance and operations procedures that have energy savings benefits. The City may already
be following some of the recommendations noted below. The following maintenance and
operation procedures should be encouraged and continued to ensure sustainable energy savings.

PUBLICIZE ENERGY CONSERVATION
Promote energy awareness at regular staff meetings, on bulletin boards, and through
organizational publications. Publicize energy cost reports showing uptrends and downtrends.

MANAGE SMALL ELECTRICAL EQUIPMENT LOADS

Small electrical equipment loads consist of small appliances/devices such as portable heaters,
microwaves, small refrigerators, coffee makers, stereos, cell phone chargers, desk lamps, etc.
The City should establish a goal to reduce the number of small appliances and to limit their
usage. For example, the use of small space heaters should be discouraged. Space heating should
be accomplished by gas fired heating systems, where possible. In addition, many small devices
such as radios, printers, and phone chargers can consume energy while not in use. To limit this
“stand-by” power usage these devices should be unplugged or plugged into a power strip that can
act as a central “turn off” point while not in use. With an effective energy awareness campaign
to encourage participation, managing small electrical loads can achieve considerable energy
savings.

ESTABLISH HVAC UNIT SERVICE SCHEDULES

Document schedules and review requirements for replacing filters, cleaning condensers, and
cleaning evaporators. Include particulars such as filter sizes, crew scheduling, contract
availability if needed, etc. Replace filters with standard efficiency pleated units. Generally,
appropriate service frequencies are as follows -- filters: monthly; condensers: annually;
evaporators: 5 years.

PRE-IDENTIFY PREMIUM EFFICIENCY MOTOR (PEM) REPLACEMENTS

Pre-identify supply sources and PEM stock numbers for all HVAC fan and pump motors so that
as failures occur, replacement with PEM units can take place on a routine basis. As funding
allows, pre-stock PEM replacements according to anticipated demand, i.e., motors in service
more than 10 years, motors in stressful or critical service, and particular motor types that are in
service at several locations.

IMPROVE CONTROL OF INTERIOR & EXTERIOR LIGHTING

Establish procedures to monitor use of lighting at times and places of possible/probable
unnecessary use: Offices, suites, maintenance shops, closets, exterior and parking lots during
daylight hours, etc. Encouraging staff, office personnel, custodial, and maintenance to
participate in the City’s efforts to limit unnecessary lighting use would improve this effort.
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TYPICAL EQUIPMENT MAINTENANCE CHECKLISTS

Effective operation and maintenance of equipment is one of the most cost effective ways to
achieve reliability, safety, and efficiency. Failing to maintain equipment can cause significant
energy waste and severely decrease the life of equipment. Substantial savings can result from
good operation and maintenance procedures. In addition, such procedures require little time and
cost to implement. Examples of typical maintenance checklists for common equipment are
provided in Appendix D. These checklists from the Federal Energy Management Program
(FEMP), a branch of the Department of Energy (DOE), and are based on industry standards and
should supplement, not replace, those provided by the manufacturer.

CONTROL OUTSIDE AIR INFILTRATION

Conduct periodic inspections of door and window weather-stripping, and schedule repairs when
needed. Additionally, make sure doors and windows are closed during operation of HVAC
systems (heating or cooling). Unintended outside air contributes to higher energy consumption
and increases occupant discomfort. This is especially true for the ice arena in hot, humid
weather.

REPLACE INCANDESCENT LAMPS WITH COMPACT FLUORESCENTS

Replace existing incandescent lamps with compact fluorescent lamps as they burn out. Compact
fluorescents use 50 to 75 percent less wattage for the same light output, with ten times the
operating life of incandescents.

ENERGY STAR POWER MANAGEMENT

ENERGY STAR Power Management Program promotes placing monitors and computers (CPU,
hard drive, etc.) into a low-power “sleep mode” after a period of inactivity. The estimated
annual savings can range from $25 to $75 per computer. ENERGY STAR recommends setting
computers to enter system standby or hibernate after 30 to 60 minutes of inactivity. Simply
touching the mouse or keyboard “wakes” the computer and monitor in seconds. Activating sleep
features saves energy, money, and helps protect the environment.

INSTALL ENERGY SAVING DEVICES ON VENDING MACHINE

Install energy saving devices on vending machines with non-perishable food items to reduce the
equipment power usage. These devices shut the vending machines down during unoccupied
periods. There are several devices that are commercially available that can be easily installed on
existing vending machines. These devices typical have motion sensors which powers down the
equipment after periods of inactivity. For example if the motion sensor does not sense activity
within 15 minutes the device will shutdown the vending machine and turn on once motion is
sensed. These devices range in price from $100 to $250 and have a typical annual savings of
$20 to $150 per vending machine.
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INSTALL INSULATION ON BRINE PUMPS

The two brine pumps operate at very low temperatures. As demonstrated by the thick layer of
ice in the picture below, the pumps absorb heat very rapidly from the surrounding air. This heat
is an extra cooling load on the refrigeration system, and the ice can sometimes interfere with
pump maintenance. A tightly fitted and sealed insulating cover should be installed over each
pump to minimize heat gain through the pumps. Foamed elastomeric or rigid foamed plastic
insulation about 2-1/2” thick is needed. The insulation must be tight-fitting or sealed vapor tight
to prevent entrance of moist air, but must be removable to facilitate pump maintenance. If
available for the specific pump, a factory-fitted jacket should be used.

CHILLED WATER CONTROL VALVES

The chilled water control valves on the four (4) main air handlers are in inadequate operating
condition. In order for the HVAC equipment to function correctly, these maintenance issues
should be addressed. Only one is operating, and they all have the external covers broken or
missing, which exposes them to the elements. The following picture is an example of a control
valve with a broken cover. These control valve actuators should be replaced if inoperable, and
new covers should be installed to prevent further damage from weather.
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MAINTAIN SENSOR RELIABILITY

The Arena staff reports that the supply air temperature sensors and the outside air temperature
sensors do not work. Frequently, a relative humidity sensor looses accuracy within a few years.
Reliable outdoor temperature and humidity sensors and supply air temperature sensors are
essential for optimal control of the HVAC system. For especially critical sensors, those with
poor reliability and those whose readings cannot be ratified by human senses, a second sensor
should be installed so that the readings can be compared. Any discrepancy beyond about twice
the rated sensor tolerance should result in an EMS operator alarm. The operator can then select
which reading to use until the faulty sensor(s) can be calibrated or replaced. The following
sensors are candidates for redundancy:

Outdoor air temperature (for economizer and cooling tower control decisions)
Outdoor air humidity (for economizer and cooling tower control decisions)
CO;, concentration (for demand-controlled ventilation)

Arena air relative humidity (for initiating dehumidification mode)

Ice surface temperature (for refrigeration control)

If controls are modified for more efficient dehumidification as described below, the following
parameters should also be sensed reliably:

Supply air temperature at all four arena AHUSs (for supply air dewpoint control)
Supply air RH at all four arena AHUSs (for supply air dewpoint control)

Arena temperature (for supply air dewpoint reset)

Arena RH (for supply air dewpoint reset)

Further, ice surface temperature sensors should measure the actual ice surface temperature rather
than brine or base-sheet temperature.
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7.0 ENERGY STAR PORTFOLIO MANAGER

The City’s energy baseline can be developed using ENERGY STAR’s Portfolio Manager. It is a
free online resource available to all registered users, and is a user-friendly web-based tool.

ENERGY STAR is a joint program of the U.S. Environmental Protection Agency (EPA) and the
U.S. Department of Energy (DOE). ENERGY STAR has developed Portfolio Manager, an
innovative online energy management tool, designed to help organizations track and assess
energy and water consumption of their facilities. Portfolio Manager helps organizations set
investment priorities, identify under-performing facilities, verify efficiency improvements, and
receive EPA recognition for superior energy performance.

Portfolio Manger is also an energy performance benchmarking tool. Portfolio Manager rates a
facility’s energy performance on a scale of 1-100 relative to similar facilities nationwide. The
rating system based on a statistically representative model utilizing a national survey conducted
by the Department of Energy’s Energy Information Administration. This national survey, known
as the Commercial Building Energy Consumption Survey (CBECS), conducted every four years
gathers data on building characteristics and energy use from thousands of buildings across the
United States. A rating of 50 indicates that the facility, from an energy consumption standpoint,
performs better than 50% of all similar facilities nationwide, while a rating of 75 indicates that
the facility performs better than 75% of all similar facilities nationwide.

In addition, Portfolio Manager is used to generate a Statement of Energy Performance (SEP) for
each facility, summarizing key energy information such as site and source energy intensity,
greenhouse gas emission, energy reduction targets and energy cost. A benefit of using ENERGY
STAR’s Portfolio Manager is its ability to set goals for energy performance and estimate the
potential annual energy cost savings. It allows an energy performance target to be set and
calculates the estimated savings per year to reach the goal.

ENERGY STAR Portfolio Manager can effectively rate wastewater treatment plants with others
in the nation that have utilized the program, but currently does not rate arenas. However, it can
still serve as a valuable tool for the city in tracking utility consumption and setting targets for
performance of City buildings, including the wastewater treatment plant.
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8.0 UTILITY COST REDUCTION MEASURES

Utility Cost Reduction Measures (UCRMSs) identified during the preliminary analysis are
detailed below. Project cost estimates include complete design and construction management

services.

METAL HALIDE TO T5 FLUORESCENT LIGHTING RETROFIT

The Arena uses metal halide light fixtures over the ice skating area. It is recommended the City
replace the existing metal halide fixtures with high efficiency T-5 fluorescent lamps, electronic
ballasts and Arcticlite fixtures, or equivalent. In addition to lighting energy savings, these
fixtures will reduce the skating rink refrigeration load because they radiate less heat toward the
ice. The cost and savings noted below are based on preliminary observations of the facility.
Exact cost, quantities, and lamp types can be identified through a detailed energy audit. In
addition, a detailed lighting design calculation will help ensure the appropriate lighting
replacement is selected. For example, a detailed design calculation may identify areas that could
operate with fewer lamps per fixtures or with low-wattage T5 lamps while still maintaining
adequate lighting levels.

HIGH INTENSITY DISCHARGE TO FLUORESCENT LIGHTING

Estimated Estimated Annual Simple

Estimated Annual MMBTU Savings Payback

Building Implementation Cost | Savings ($/yr) (MMBTUlyr) (years)
State Farm Arena $92,000 $7,700 292 119
TOTAL $92,000 $7,700 292 11.9
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REPLACE EXISTING T8 FLUORESCENT LAMPS WITH LOWER WATTAGE LAMPS

Low-wattage T8 fluorescent lamps are available in 30, 28 and 25-watt versions. Replacing
existing 32-watt T8 Fluorescent lamps with lower wattage lamps where applicable (such as in the
hallways) is recommended. Changing to a lower wattage T8 Lamp is a relatively straightforward
process; however, lower wattage T8 lamps do have limitations and are only suitable for certain
applications. Lower wattage T8 lamps have reduced lighting levels; therefore, it is important to
ensure recommended lighting levels are maintained. Lighting levels should be verified prior to
and after lamp replacement. In addition, compatibility with existing ballasts, local codes and
other requirements must be verified prior to retrofitting. Nevertheless, if suitable for the
application, switching to lower wattage T8 lamps will have sustainable energy savings with
minimal impact. For example, replacing a 32-watt T8 lamp with a 28-watt T8 lamp will reduce
lighting power by about 12% while reducing lighting levels only about 4%.

The estimated costs and savings noted below are based on replacement of existing 32-watt T8
lamps and does not account for ballast replacements (if existing are incompatible) or reduced
lamps (if existing lighting levels are above recommended levels). Estimates are based on a
preliminary walkthrough of the facility. A detailed lighting analysis will be required to
determine exact cost, quantities and configuration to maximize the energy savings and lighting
performance.

LOW WATTAGE T8 FLUORESCENT LIGHTING RETROFIT

Estimated Estimated Annual Simple

Estimated Annual MMBTU Savings Payback

Building Implementation Cost | Savings ($/yr) (MMBTUlyr) (years)
State Farm Arena $11,700 $3,100 118 3.8
TOTAL $11,700 $3,100 118 3.8

INSTALLATION OF OCCUPANCY SENSORS FOR INDOOR LIGHTING CONTROL

The City is considering installing occupancy sensors to improve control of interior lighting.
Occupancy sensors will help ensure lights are only on when the spaces are occupied. The table
below provides an estimated cost and energy savings for the installation of these types of
sensors. Please note that these estimates are based on a preliminary assessment. Exact sensor
location, technology (Infrared, Ultrasonic, and Dual Technology) and quantity can be determined
during a detailed energy assessment or design phase. In general, enclosed areas with intermittent
use are typically good candidates for occupancy sensors (i.e. administration office, break rooms,
etc.).

MOTION SENSOR INSTALLATION

Estimated Estimated Annual Simple

Estimated Annual MMBTU Savings Payback

Building Implementation Cost | Savings ($/yr) (MMBTUlyr) (years)
State Farm Arena $15,800 $1,700 64 9.3
TOTAL $15,800 $1,700 64 9.3
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PROVIDE VARIABLE SPEED DRIVES FOR LARGE FANS AND PUMPS

Four air-handling units serve the arena area, and multiple fans and pumps share other loads, as
indicated in the list below. The original control description did not outline how the number of
units to use at any time would be determined. A detailed evaluation of the potential for idling
equipment not needed should precede any evaluation of speed control.

The facility has several large fans and pumps that are presently operated at constant speed.
Reducing the speed of these items at partial load conditions would save substantial energy on an
annual basis. Typically, the power saved by reducing speed is far more substantial than the
reduction of capacity. For example, a reduction to 75% speed results in a reduction to about
50% power. Most building codes now mandate variable speed control of fan motors over 15 HP.
Many utility companies offer limited rebates for the addition of variable speed drives. Lower fan
speed is a great asset for humidity control, and may also reduce the rate of heat transfer between
the air and the ice. Typically, the cost of a variable speed drive for a fan or pump rated over 15
HP is recovered in energy savings within a few years. However, the payback for a condenser
water pump or a primary chilled water pump may not be as short, and deserves closer evaluation.
Further, control of the pump or fan speed must be evaluated carefully by an engineer familiar
with the system to insure that all system limitations are observed. The following large motors
should be considered for speed control:

2 at 30 HP - condenser water pumps for space cooling
4 at 75 HP - arena AHU fans
1 at 5 HP - cooling tower fan for ice rink system

The estimated cost below includes the installation of VFDs and controls integration for the above
motors.

INSTALL VFDs
Estimated Estimated Annual Simple
Estimated Annual MMBTU Savings Payback
Building Implementation Cost | Savings ($/yr) (MMBTUlyr) (years)
State Farm Arena $106,800 $13,400 508 8.0
TOTAL $106,800 $13,400 508 8.0

HVAC SYSTEMS COMMISSIONING (Cx)

During the preliminary walk-through, several snap shots of the facility’s Energy Management
System (EMS) frontend were taken. The EMS snap shots help identify the HVAC equipment
settings (Temperature Setpoints, Equipment On/Off Status, etc.). While this information only
provides a brief sample of the indoor conditions, this information is helpful in providing a
general understanding of a facility’s HVAC system operations. Since the HVAC system is the
major energy consumer in most facilities, investigating these systems can help identify energy
reduction opportunities. On the following pages are some examples of the information obtained
using the EMS. Please note the following images were obtained during the month of December
2010 for the State Farm Arena.
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EMS snap shot of air handling unit (AHU#2). Cold deck temperature shows unit is cooling.
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EMS snap shot of air handling unit (AHU#3).

The facility would greatly benefit by implementing a Commissioning (Cx) program that ensures
the optimization of HVAC systems for the building’s existing conditions, works to improve the
building air quality, increase comfort levels, and resolve any operating problems. The
Commissioning program chosen by the City should require collaborative efforts between the
commissioning engineers and the facility staff and will be an ongoing process that continues to
both commission the building as well as train the facility staff. For more information regarding
building commissioning, the different forms of commissioning, list of certification bodies,
typical costs and benefits see Appendix E.
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The following estimates are based on a preliminary walkthrough, available utility data analysis,
and discussion with staff. Also included in the estimated implementation cost are deferred
maintenance items which may include minor repairs and upgrades to the HVAC and control
system (leaking valves, faulty actuators/sensors, loose belts, etc.), minor sequence changes that
may need re-programming by vendor, and personnel training on control of the HVAC
equipment. Deferred maintenance items are typically identified in the commissioning survey
and included on the facility action list for the Owner to address. Project (detailed assessment
plan, analysis and implementation), if authorized, would normally be accomplished by an
organization/firm specializing in particular Cx techniques and project implementation. The
following table summarizes the implementation costs, annual savings and payback estimates for
the above project.

BUILDING COMMISSIONING (Cx)
Estimated Estimated Annual Simple
Estimated Annual MMBTU Savings Payback
Building Implementation Cost | Savings ($/yr) (MMBTUlyr) (years)
State Farm Arena $120,900 $55,000 2566 2.2
Repair and minor controls upgrade $35,000 - - -
TOTAL $155,900 $55,000 2566 2.8

SUMMARY OF UTILITY COST REDUCTION MEASURES

The following table summarizes the implementation costs, annual savings and simple payback

for the above projects:

SUMMARY OF ENERGY COST REDUCTION MEASURES

Estimated Estimated Annual Simple

Estimated Annual MMBTU Savings Payback

Project Description Implementation Cost | Savings ($/yr) (MMBTUlyr) (years)
HIGH INTENSITY DISCHARGE TO FLUORESCENT LIGHTING $92,000 $7,700 292 119
LOW WATTAGE T8 FLUORESCENT LIGHTING RETROFIT $11,700 $3,100 118 3.8
MOTION SENSOR INSTALLATION $15,800 $1,700 64 9.3
INSTALL VVFDs $106,800 $13,400 508 8.0
BUILDING COMMISSIONING (CX) $155,900 $55,000 2566 2.8
TOTAL: $382,200 $80,900 3549 4.7

The above projects implementation costs and annual savings are estimated based on a
preliminary examination of the facility. Furthermore, maintenance cost savings are not included
in this preliminary energy assessment. Final costs will be determined from detailed building
assessments, engineering calculations, and contractor estimates.

Project design (drawings and specifications), if authorized, would normally be accomplished by
professional engineers. Project acquisition would be in accordance with City requirements, and
construction management would be provided by the engineering group who prepared the
drawings and specifications.
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9.0 GENERAL ANALYSIS OF ICE RINK ENERGY CONSUMPTION

The majority of energy consumed by an ice rink is used for maintaining ice and operating HVAC
systems. The following analysis further details how energy is used in an ice rink, as well as
measures that should be considered for further reduction in energy consumption. A detailed
assessment or design phase would be required in order to determine exact cost and feasibility of
the measures.

MAJOR ENERGY USING SYSTEMS

A typical municipal ice rink in the northern US consumes energy in the proportions indicated in
the chart below. In southern Texas we should expect that the energy consumed for refrigeration,
space cooling and air dehumidification is higher, and for heating is lower. Also, this facility is
much larger than the typical municipal ice rink, so the energy used for the rink itself is a smaller
fraction of the total facility energy in this facility than in most municipal ice rinks.

Domestic Hot
Water
5%

Hot Water for lce
Resurfacing

>

Heating and
Dehumidifying
10%

Refrigeration
[Ice-making)
Heating of 45%
Stands

29%

Lighting
5%

Figure 1: Energy Use (calculated by Energie Innovation)1

llinois Smart Energy Design Assistance Center, Energy Smart Tips for Ice Arenas;
http://smartenergy.arch.uiuc.edu/pdf/Ice%20Arena%20Niche%20Market%20Report.pdf
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The composition of refrigeration load in northern climates is approximated in Table 1 below. In
Texas, the ceiling radiation segment would be higher if the roof were insulated the same, but
with a roof insulated for air conditioning, the ceiling radiation may actually be less.

DESCRIPTION LOAD
Air convection 35 %
Ceiling radiation 28 %
Ground and coolant piping 10 %
Ice resurfacing 10 %
Lighting 7%
Coolant pump 6 %
Skaters 4%

Table 1: Loads on refrigeration system2

Consider modulating lighting levels according to the activities taking place. Table 2 below
shows recommended illumination levels for Minnesota’s public ice arenas.

ACTIVITY FOOT-CANDLES

Pro Hockey 100
Amateur Hockey 50
Recreational Hockey 20
Figure Skating 15
Curling i 10-20
Recreational Skating 10

Table 2: Recommended ice rink illumination levels for Minnesota’s public ice arenas®
Note: Illuminating Engineering Society (IES) recommends 150 foot-candles for Hockey and Figure Skating.

2 Same as (1)
*Same as (1)
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INSTALL A LOW-EMISSIVITY CEILING OVER THE ICE RINK

About 25% to 40% of the heat entering the ice arrives there as radiant heat from above. A low-
emissivity surface such as a foil-faced ceiling board or low-e paint will not emit much radiant
heat. Such a barrier virtually eliminates the radiant roof heat load, saving a portion of the annual
refrigeration requirement.” Lighting savings will also result if the ceiling is reflective for visible
light (white) as well as for infra-red heat (low-e). Figure 2 below depicts the effects of utilizing
a low emissivity ceiling curtain.

50°F-80°F CEILING 70°F CEILING

curtains supended
an wires

P a—

v k.

RS N [ ST |
18°F Brinef26°F lce 23°F Brinel26'F lce

Figure 2: Low emissivity ceiling (from the Energy Efficiency Guide for Municipal Recreation Facilities) >

KEEP ICE TEMPERATURE AS MODERATE AS PRACTICAL

State Farm Arena operates with the ice temperature at 17°F. (It is not clear whether that
temperature is the ice surface temperature or deeper in the ice). A 1°F increase in ice
temperature will save approximately 6% annually in refrigeration energy costs.” General
industry recommendation for the ideal ice surface temperature is 22°F for hockey and 25°F for
skating.” Further, the ice temperature can be relaxed at night or other times of disuse and
returned to the desired condition according to a schedule.

OPERATE WITH THINNER ICE

The State Farm Arena operates with 1.5 inches of ice, and reducing to 1” ice thickness would
save refrigeration cost. This savings should be pursued whenever the thinner ice will meet the
requirements of the events to be held over a period of a week or so. The cost of reducing and
increasing the ice depth must be considered in this scenario. Increased maintenance will be
required to keep the ice near the minimum acceptable thickness.

4 Lenko, Brendan, P.E.; Internet article Ice Rink Energy Conservation, 3/8/2001,
http://www.customicerinks.com/energyice/press3.htm

> Same as ()

® Same as ()

’ same as ()
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INSTALL A WATER PURIFICATION SYSTEM

Purified water will reduce the mineral build-up in domestic hot water and heating water systems.
Recently, the 7-year-old, 2,000,000 BTUH boiler for ice melting was replaced because the water
tubes were clogged with calcium. The four boilers for space heating have needed repairs, and
one is currently out of service due to calcium build-up in the tubes. As additional evidence of
the calcium problem, the Arena staff states that the dressing room shower heads need to be
removed and cleaned every six months. In time, it is likely that mineral buildup in pipes will
also become evident. A water softening system would greatly reduce calcification problems.
That would reduce the need for acidizing the brine pipes and improve the life expectancy of the
brine piping system, including the pipes under the rink.

Reduced mineral content in the rink ice improves ice density, clarity and thermal conductivity.
Better thermal conductivity allows the refrigeration system to maintain the desired ice surface
temperature.® A system for saving and reusing the purified water when ice is melted and rebuilt
should also be considered. A large storage tank for recycling water quickly will also permit
smaller purification equipment to replace purified rink water over a longer time.

One modestly sized purification system can supply domestic water to the water heater, boiler
make-up, chilled water make-up, and rink flood-water recycling tank.

DEMAND-CONTROLLED VENTILATION

The original plans for the facility included CO, concentration sensors for control of ventilation.
The specifics of how this control is implemented are not clear in the original documents.
Further, the ventilation requirements in the local building code changed sharply in 2009. The
ventilation control strategy should be reviewed and updated, and the CO, sensors calibrated or
replaced.

DEHUMIDIFICATION

Moisture in the air above the ice condenses onto the ice and freezes, which adds a load to the ice
refrigeration system in two ways. One is condensing and freezing water from the air, and the
other is the smoothing and shaving operation required to control the ice thickness. Therefore, it
is highly desirable to keep the air dry.

The existing space cooling system is capable of drying the air by cooling it to around 44.8°F,
thus leaving the system at about 44°F dewpoint. However, the original control strategy does not
insure that the leaving air is actually that dry. Instead, it only cools the air enough to satisfy the
cooling load. Then if the humidity rises above a setpoint the system goes into maximum cooling
mode and controls the space temperature by heating. This change of mode causes sharp changes
in supply air temperature, which may be enough to create discomfort. Further, the use of
simultaneous heating and cooling to dehumidify air is not the most efficient method.

& same as ().
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An immediate savings is available by revising the controls for the existing equipment. The
cooling coil should be controlled to deliver air dryer than a specific dewpoint. That dewpoint
limit should be adjusted up or down as the space humidity falls below or rises above the space
humidity target. Heating can then be used to maintain space temperature if the space is below
the heating setpoint temperature. This strategy will insure a stable space dewpoint and a stable
supply air temperature.

Desiccant dehumidification systems control humidity levels more effectively than refrigeration
systems. Desiccant dehumidification can reduce the refrigeration load by 20% to 50%.° They
can incorporate chiller and refrigeration system de-superheaters to help dehumidify the air,
resulting in further energy reduction. Engineering evaluation of such a system is recommended.

EXHAUST HEAT RECOVERY

It is not clear from available information whether any of the heat rejected by the chiller or the ice
building system is being recovered. Such recovery systems can provide building heat,
ventilation preheat, preheat for shower water, and other low temperature applications. Heat
recovery systems are often economically justifiable.’®** Engineering evaluation of such a
system is recommended.

If not present, a “snow melting pit” should be evaluated. It uses ice shaved from the rink to sub-
cool the ammonia before it is metered into the evaporator (brine cooler). This feature provides a
boost of up to 30% in capacity and efficiency while the “snow” lasts.** Other cold waste such as
condensate drains and ice machine drains can be utilized to supplement the shave ice with
limited advantage. Water from this pit is recyclable as condenser water make-up, or perhaps as
flood-water make-up.

° Same as *
% same as *
" Accent Refrigeration Systems; Website article accessed 2/18/2011, http://www.accent-
[;efrigeratioqicom/refrigeration—systems/energy—efficiency—products#liquid_refrig
Same as ()

LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM PAGE 24




|PRELIMINARY ENERGY ASSESSMENT REPORT APRIL 2011 CITY OF HIDALGO I

10.0 WASTEWATER TREATMENT PLANT RECOMMENDATIONS

The City is currently planning an expansion to their wastewater plant facility, and emphasis
should be placed on energy efficiency, where feasible. The following are general design,
maintenance and operations recommendations that may improve energy performance for
wastewater treatment facilities.

UTILIZE HIGH EFFICIENCY PUMPS AND MOTORS

When replacing existing pumping units, procure high efficiency pumps and premium efficiency
motors. Energy savings could account for 10-15% difference when compared to existing units.
The same applies for new construction and additions.

EVALUATE PIPE SIZING TO REDUCE FRICTION LOSSES

Performing a head loss piping analysis can determine the most efficient piping size for a
pumping system. Constructing non-restrictive piping would reduce system head requirements
and save power.

ADD VFD OR “SOFT-START” TO PUMPING UNITS 50 HP AND GREATER
A soft-start feature would reduce start-up amperage surcharge saving money when rate structures
take start-up amperage draw into account.

CONTROL DISSOLVED OXYGEN LEVEL IN WWTP

Reducing aeration to maintain dissolved oxygen levels of 2.0 mg/l or less would reduce power
draw. Utilizing Variable Frequency Drive or dual speed motors, or simply operating fewer units
to maintain dissolved oxygen levels at process minimum requirements will save power.

PUMP AND MOTOR TYPICAL MAINTENANCE CHECKLIST

Effective operation and maintenance of equipment, such as pumps and motors, is one of the most
cost effective ways to achieve reliability, safety, and efficiency. Effectively maintaining such
equipment can significantly reduce energy waste and improve the life of equipment. Substantial
savings can result from good operation and maintenance procedures. In addition, such
procedures require little time and cost to implement. Pumps and motors are responsible for the
majority of the energy consumed by wastewater treatment plants, and many measures taken for
increased efficiency can be taken at no cost.

MECHANICAL AERATION BLADES

The City’s wastewater treatment plant uses mechanical aeration. It is recommended the City
utilize efficient blades currently available on the market for increased efficiency and reduced
power consumption.

MAINTENANCE AND STAFF TRAINING
Design and construction documents should require manufacturer training and support for
wastewater plant maintenance and staff.
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11.0 ENERGY MANAGEMENT POLICY

The City is committed to improving their energy performance and this is evident by the request
to perform a Preliminary Energy Assessment. In order to ensure and sustain long-term energy
efficient practices a comprehensive Energy Management Policy should be adopted by the City.

An energy management plan adopted by the governing board sends a strong signal that energy
management is an institutional priority. At a minimum, the energy management plan should
address the following:

e Establish an energy steering committee to review energy cost and consumption on a regular
basis.

e Outline energy cost reduction measures and implementation strategies.

e Assign energy manager duties to existing staff positions, with defined roles and
responsibilities.

e Establish acceptable equipment operating parameters and schedules, such as HVAC space
heating and cooling set points, availability and duration of overrides, etc.

e Promote awareness of energy conservation by publishing goals and progress of energy

conservation measures.

e Establish tracking method for utility cost and consumption.
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12.0 FUNDING OPTIONS FOR CAPITAL ENERGY PROJECTS

Institutional organizations have traditionally tapped bond money, maintenance dollars, or federal
grants to fund energy-efficient equipment change outs or additions such as energy-efficient
lighting systems, high efficiency air conditioning units, and computerized energy management
control systems. Today, a broader range of funding options is available. A number of these are
listed below.

Texas LoanSTAR Program

The LoanSTAR (Saving Taxes and Resources) Program, which is administered by the State
Energy Conservation Office, finances energy-efficient building retrofits at a low interest rate
(typically 3 percent). The program’s revolving loan mechanism allows borrowers to repay loans
through the stream of cost savings realized from the projects. Projects financed by LoanSTAR
must have an average simple payback of ten years or less and must be analyzed in an Energy
Assessment Report by a Professional Engineer. Upon final loan execution, the City proceeds to
implement funded projects through the traditional bid/specification process. Contact: Eddy
Trevino (512-463-1876).

Internal Financing

Improvements can be paid for by direct allocations of revenues from an organization’s currently
available operating or capital funds (bond programs). The use of internal financing normally
requires the inclusion and approval of energy-efficiency projects within an organization’s annual
operating and capital budget-setting process. Often, small projects with high rate of return can
be scheduled for implementation during the budget year for which they are approved. Large
projects can be scheduled for implementation over the full time period during which the capital
budget is in place. Budget constraints, competition among alternative investments, and the need
for higher rates of return can significantly limit the number of internally financed energy-
efficiency improvements.

Private Lending Institutions or Leasing Corporations

Banks, leasing corporations, and other private lenders have become increasingly interested in the
energy efficiency market. The financing vehicle frequently used by these entities is a municipal
lease. Structured like a simple loan, a municipal leasing agreement is usually a lease-purchase
arrangement. Ownership of the financed equipment passes to the City at the beginning of the
lease, and the lessor retains a security interest in the purchase until the loan is paid off. A typical
lease covers the total cost of the equipment and may include installation costs. At the end of the
contract period the lessee pays a nominal amount, usually a dollar, for title to the equipment.
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Performance Contracting with an Energy Service Company

Through this arrangement, an energy service company (ESCO) uses third party financing to
implement a comprehensive package of energy management retrofits for a facility. This turnkey
service includes an initial assessment by the contractor to determine the energy-saving potential
for a facility, design work for identified projects, purchase and installation of equipment, and
overall project management. The ESCO guarantees that the cost savings generated by the
projects will, at a minimum, cover the annual payment due to the ESCO over the term of the
contract.

Utility Sponsored Energy Efficiency Incentive Programs

Many of the State’s utilities offer energy efficiency incentive programs to offset a portion of the
upfront cost associated with energy efficiency measures. The program requirements and
incentives range from utility to utility. For example, CenterPoint Energy provides incentives for
efficiency measures such as installation of high efficiency equipment, lighting upgrades, and
building commissioning.  These energy efficiency programs’ incentives typically cover
$0.06/kWh and $175/kW of verifiable energy and demand reductions, respectively. For further
information, contact your utility provider to determine what programs are available in your area.
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13.0 ANALYST(S) IDENTIFICATION

Texas Energy Engineering Services, Inc.
Capital View Center, Suite B-325

1301 S. Capital of Texas Highway
Austin, Texas 78746

(512) 328-2533

M. Saleem Khan, P.E., CxA
Robert Thonhoff, P.E.

Tom Glass, P.E.

Jaime Gomez, P.E.

Bryan Simler, EIT
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APPENDIX A

ENERGY LEGISLATION
(SB12 AND HB3693)



How to comply with SB12 & HB 3693

What you need to know about Texas House Bill 3693

What you need to know about Texas Senate Bill 12

The passage of Senate Bill 12 (SB12) by the 80t Texas Legislature
signified the continuance of Senate Bill 5 (SB5), the 77t Texas
Legislature’s sweeping approach in 2001 to clean air and encourage
energy efficiency in Texas. SB12 was enacted on September 1, 2007
and was crafted to continue to assist the state and its political
jurisdictions to conform to the standards set forth in the Federal Clean
Air Act. The bill contains energy-efficiency strategies intended to
decrease energy consumption while improving air quality.

All political subdivisions in the 41 non-attainment or near non-
attainment counties in Texas are required to:

1) Adopt a goal to reduce electric consumption by 5 percent each year
for six years, beginning September 1, 2007*

2) Implement all cost-effective energy-efficiency measures to reduce
electric consumption by existing facilities. (Cost effectiveness is
interpreted by this legislation to provide a 20 year return on
investment.)

3) Report annually to the State Energy Conservation Office (SECO)
on the entity's progress, efforts and consumption data.

*Note: The recommended baseline data for those reporting entities
will consist of the jurisdiction’s 2006 energy consumption for its
facilities and based on the State Fiscal Year (September 1, 2006 to
August 31, 2007).

The passage of House Bill 3693 (HB3693) by the 80th Texas
Legislature is intended to provide additional provisions for energy-
efficiency in Texas. Adopted with an effective date of September 1,
2007, HB 3693 is an additional mechanism by which the state can
encourage energy-efficiency through various means for School
Districts, State Facilities and Political Jurisdictions in Texas.

HB 3693 includes the following state-wide mandates that apply
differently according to the nature and origin of the entity:

Record, Report and Display Consumption Data

All Political Subdivisions, School Districts and State-Funded
Institutes of Higher Education, are mandated to record and report
the entity's metered resource consumption usage data for electricity,
natural gas and water on a publically accessible internet page.
Note: The format, content and display of this information are
determined by the entity or subdivision providing this information.

Energy Efficient Light Bulbs

All School Districts and State-Funded Institutes of Higher Education
shall purchase and use energy-efficient light bulbs in education and
housing facilities.

Who must comply?

The provisions in this bill will apply to entities including: Cities and
Counties; School Districts; Institutes of Higher Education; State
Facilities and Buildings.

How do you define energy-efficiency measures?

Energy-efficiency measures are defined as any facility modifications or changes in
operations that reduce energy consumption. Energy-efficiency is a strategy that has
the potential to conserve resources, save money** and better the quality of our air.
They provide immediate savings and add minimal costs to your project budget.

Examples of energy-efficiency measures include:

+ installation of insulation and high-efficiency windows and doors ¢ modifications or
replacement of HVAC systems, lighting fixtures and electrical systems « installation
of automatic energy control systems ¢ installation of energy recovery systems or
renewable energy generation equipment ¢ building commissioning ¢ development of
energy efficient procurement specifications « employee awareness campaigns

**SECO's Preliminary Energy Assessment (PEA) program is an excellent resource for
uncovering those energy-efficiency measures that can benefit your organization.
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What counties are affected?

All political jurisdictions located in the following I

Non-attainment and affected counties:

g

Bastrop Bexar Brazoria Caldwell Chambers Collin
Comal Dallas Denton ElPaso Ellis FortBend
Galveston Gregg Guadalupe Hardin  Harris  Harrison

Hays Henderson Hood Hunt Jefferson Johnson

Kaufman Liberty Montgomery Nueces Orange Parker
Rockwall Rusk San Patricio Smith Tarrant  Travis Monzta nment

for Ozone Only

Upshur  Victoria Waller  Williamson ~ Wilson Near Nonattainmart

for Ozone Only

What assistance is available for affected areas?

The Texas Energy Partnership is a partner with Energy Star©, who partners across
the nation with the goal of improving building performance, reducing air emissions
through reduced energy demand, and enhancing the quality of life through energy-
efficiency and renewable energy technologies.

To assist jurisdictions, the Texas Energy Partnership will;

+ Present workshops and training seminars in partnership with private industry on a
range of topics that include energy services, financing, building technologies and
energy performance rating and benchmarking

* Prepare information packages — containing flyers, documents and national lab
reports about energy services, management tools and national, state and industry
resources that will help communities throughout the region

« Launch an electronic newsletter to provide continuous updates and develop
additional information packages as needed

Please contact Stephen Ross at 512-463-1770 for more information.

SECO Program Contact Information

LoanSTAR; Innovative / Renewable Energy:
Preliminary Energy Assessments: Pamela Groce - 512-463-1889
Eddy Trevino — 512-463-1876 pam.groce@cpa.state.tx.us

Eddy.Trevino@cpa.state.tx.us

Energy / Housing

Schools Partnership Program: Partnership Programs:
Stephen Ross — 512-463-1770 Stephen Ross - 512-463-1770
Stephen.Ross@cpa.state.tx.us Stephen.Ross@cpa.state.tx.us

Engineering (Codes / Standards): Alternate Fuels / Transportation:
Felix Lopez - 512-463-1080 Venita Porter - 512-463-1779
Felix.Lopez@cpa.state.tx.us Venita.Porter@cpa.state.tx.us
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APPENDIX B

SAMPLE UTILITY DATA
REPORTING FORM



City of Hidalgo - Sample Utility Input Form

ELECTRICITY NATURAL GAS
KWH COST Avg. Rate MCF COST | Awg. Rate

MONTH $ $/KWH $ $/MCF
Mar-09 519,600 47,558 $0.0915 $1,399 $10,340 $7.4
Apr-09 462,300 40,175 $0.0869 $1,435 $12,583 $8.8
May-09 450,300 39,602 $0.0879 $1,158 $10,016 $8.7
Jun-09 415,500 40,477 $0.0974 $788 $5,901 $7.5
Jul-09 447,300 42,907 $0.0959 $651 $4,289 $6.6
Aug-09 397,200 38,843 $0.0978 $968 $6,649 $6.9
Sep-09 426,000 39,786 $0.0934 $165 $1,125 $6.8
Oct-09 378,900 36,875 $0.0973 $229 $1,747 $7.6
Nov-09 335,100 34,495 $0.1029 $151 $1,113 $7.4
Dec-09 434,400 40,823 $0.0940 $62 $435 $7.0
Jan-10 444,300 42,103 $0.0948 $117 $791 $6.8
Feb-10 450,600 41,798 $0.0928 $349 $2,128 $6.1
Total 5,161,500 | $485,442 | $0.0941 7,472 $57,117 $7.6

Electrical Consumption (kKWh)

Monthly Electrical Consumption (kwWh) and Cost ($)

W= Consumption (kWh)

600,000

500,000 -
400,000 -
300,000 -
200,000 -
100,000 -

0 .

Nov-09

Dec-09
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Feb-10

e C 05t ($)

Mar-10

Apr-10
May-10
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Jul-10
Aug-10
Sep-10

50,000
- 45,000
- 40,000
- 35,000
- 30,000
- 25,000
- 20,000
- 15,000
- 10,000
- 5,000
-0

Oct-10

Cost ($)
Natural Gas Consumption (MCF)

$1,600
$1,400 -
$1,200 -
= $1,000 -

Monthly Natural Gas Consumption (MCF) and Cost ($)
== Consumption (MCF)

$800 -
$600 -
$400 +
$200 -

$0 -

Nov-09

e C 05t ($)

$14,000

- $12,000

Dec-09

- $10,000

- $8,000

Jan-10
Feb-10
Mar-10

- $6,000

Cost ($)

- $4,000

Apr-10
May-10
Jun-10

Jul-10
Aug-10

Sep-10

Oct-10

- $2,000
- $0
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APPENDIX C

BASE YEAR
CONSUMPTION HISTORY



Energy Cost and Consumption Benchmarks

Electric

Natural Gas Total Total EUI ECI
Building KWH/Yr MMBTU/Yr $Cost/Yr MCF/Yr [MMBTU/Yr| $Cost/Yr $Cost/Yr MMBTU/YT |kBTUISF/Yr| $/SF/Yr SF
1 |State Farm Arena 5,161,500 17,616 485,442 7,472 7,696 57,117 542,560 25,312 136 2.92 186,000
KWH/Yr MMBTU/Yr $Cost/Yr MCF/Yr [MMBTU/Yr| $Cost/Yr $Cost/Yr MMBTU/Yr |KBTU/SF/Yr| $/SF/Yr SF
5,161,500 17,616 485,442 1,472 7,696 57,117 542,560 25,312 136 2.92 186,000

Note: 1 MMBTU = 1,000,000 BTU
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Entity Hidalgo, City of

ACCOUNT# 53383-39008 28933-09005 Electric
910109063 1592731 64 Gas
BUILDING: State Farm Arena FLOOR AREA: 186,000 estimated
Electrical NATURAL GAS / FUEL
DEMAND TOTALALL
CONSUMPTION | METERED | CHARGED | COST OF ELECTRIC | CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)| COSTS ($) MCF COSTS ($)
Nov 2009 519,600 0 47,558 1,399 10,340
Dec 2009 462,300 0 40,175 1,435 12,583
Jan 2010 450,300 0 39,602 1,158 10,016
Feb 2010 415,500 0 40,477 788 5,901
Mar 2010 447,300 0 42,907 651 4,289
Apr 2010 397,200 0 38,843 968 6,649
May 2010 426,000 0 39,786 165 1,125
Jun 2010 378,900 0 36,875 229 1,747
Jul 2010 335,100 0 34,495 151 1,113
Aug 2010 434,400 0 40,823 62 435
Sep 2010 444,300 0 42,103 117 791
Oct 2010 450,600 0 41,798 349 2,128
TOTAL 5,161,500 485,442 7,472.0 57,117
Energy Use Index:

Annual Total Energy Cost = 542,560 $/year Total site BTU's/Yr + Total Area (SF) = 136 kBTU/SF/year
Total KWH/yr x 0.003413 = 17,616.20 MMBTU/year
Total MCF/yr x1.03 = 7,696.16 MMBTU/year Energy Cost Index:
TotalOtherx = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 2.92 $/SF/year
Total Site MMBTU's/lyr = 25,312 MMBTU/year

Electric Utility: AEP / GDF SUEZ
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APPENDIX D

TYPICAL EQUIPMENT
MAINTENANCE CHECKLISTS



Chillers Checklist
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Building Controls Checklist
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Pumps Checklist
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Fans Checklist
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Electric Motors Checklist
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APPENDIX E

BUILDING COMMISSIONING
INFORMATION



BUILDING COMMISSIONING GENERAL INFORMATION

Commissioning is common in all types of building systems, including heating, ventilating, and
air-conditioning (HVAC), lighting, electric, and safety controls such as fire protection and
security.

Commissioning is available in many forms, the first of which is new construction
commissioning. This type aims to construct a facility that obtains the performance and operation
requirements of its occupants and owner, and begins during the pre-design portion of the project.
If it is comprehensive commissioning, the process starts with the criteria for the facility’s
functionality, and constantly verifies this in all parts of the facility’s creation, including design,
construction, and building operation. Construction phase commissioning occurs when the
Owner does not include commissioning requirements in the original design, and begins when
construction is already underway.

The second form is existing building commissioning, which is identified by two types. Retro-
commissioning involves buildings that have never before been commissioned, and involves
documenting methods to improve the building’s systems and reach the original design intentions.
It is an involved process starting with obtaining utility bills, talking to the building’s occupants,
performing diagnostic tests on the building, and preparing the information for the owner. The
second type is re-commissioning, which is different from retro-commissioning in that the
building’s systems have previously had commissioning performed at some point, whether in the
design or construction phases. However, it is similar to retro-commissioning because it arises
from system performance problems or inadequacies.

A more specific form of HVAC systems commissioning for existing building is Continuous
Commissioning® (CC®). Unlike the other forms, Continuous Commissioning ensures the
optimization of HVAC systems for the building’s existing conditions. It also works to improve
the building air quality, increase comfort levels, and resolve any operating problems. When
implemented, Continuous Commissioning can decrease energy usage by 20% on average®. It is
a joint effort between the commissioning engineers and the facility staff, and is an ongoing
process that continues to both commission the building as well as train the facility staff.

All of these forms of commissioning can be used to meet several of the requirements under the
United States Green Building Council’s (USGBC) Leadership in Energy and Environmental
Design (LEED) rating system. The LEED rating system considers building commissioning to be
an essential step towards sustainability. This is evident by the fact that many of the LEED rating
systems (LEED-EB, LEED-NC, etc) require building commissioning as a pre-requisite.

The scope of commissioning can involve a wide range of building systems, selectable by the
building owner. Mechanical systems including HVAC systems, plumbing, piping, boilers,
heaters, and valves can be commissioned. Electrical systems such as lighting, transformers, and
lighting control is often included, as well as other systems like fire safety, security, and standby
power systems.

%8 Continuous Commissioning Guidebook for Federal Energy Managers (Energy Systems Laboratory at Texas A&M University)
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The costs of commissioning for the owner vary from each form, as well as from building to
building. The cost per square foot (SF) of the facility to be commissioned may vary from
$.40/SF to $2.00/SF. However, there are general estimates in place. The following lists the
percentages of the commissioning costs for each system.

2% to 3% of mechanical cost for Mechanical Systems (HVAC and controls)**
1% to 2% of electrical cost for Electrical Systems™
0.5% to 1.5% of construction cost for HVAC, controls, and light electrical

There are many benefits to commissioning for the designer, the building’s owner, and its
occupants.

HVAC systems simultaneously operate adequately, resulting in less expense during construction
and after occupancy. Satisfied occupants also lead to increased productivity.

Commissioning reviews decrease errors in the design phase, which ultimately reduces callbacks
for the engineer.

More efficient scheduling and design coordination reduce construction errors for the contractor,
and thus reduces cost and keeps the project on schedule.

Documentation helps prevent assumptions made during design, which reduces unnecessary
expenditures.

Selecting a commissioning service provider is a vital step in the process. First, the provider
should be a certified commissioning professional by an industry accepted certification body (see
sample certification bodies below). Next, the owner makes a formal request of the provider’s
qualifications in commissioning. An independent, third party commissioning provider is mostly
recommended because they can objectively perform the work using practical experience. Other
requirements for the provider include documentation, communication, and organization skills.
This ensures the commissioning process is performed effectively. In addition, the earlier the
commissioning authority can be implemented into the facility’s construction or design, the more
effective the process will be.

“ Wilkison, R. (2000) Establishing Commissioning Fees, ASHRAE Journal 42 (4): 41-47
8 PECI, 2000. The National Conference of Building Commissioning Proceedings, Portland Energy

Conservation Inc. OR.
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Sample list of Building Commissioning Certifications and Organizations:

AABC Commissioning Group (ACG) - "Certified Commissioning Authority (CxA)"
WWW.commissioning.org

Building Commissioning Association (BCA) - "Certified Cx Professional (CxP)"
www.bcxa.org

Association of Energy Engineers (AEE) - "Certified Building Cx Professional*
www.aeecenter.org

National Environmental Balancing Bureau (NEBB) - "Systems Cx Administrator"
www.nebb.org

Testing Adjusting and Balancing Bureau - "Certified Commissioning Contractor”
www.tabbcertified.org

Additional Reference:

“Building Commissioning - A Golden Opportunity for Reducing Energy Costs and Greenhouse-
Gas Emissions” by Even Mills, Ph.D., Lawrence Berkeley National Laboratory, July 21, 2009,
http://cx.1bl.gov/2009-assessment.html
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APPENDIX F

LOANSTAR INFORMATION



Texas LoanSTAR Program

FACTS ABOUT LoanSTAR

The State of Texas LoanSTAR (Saving Taxes and Resources) Program finances energy efficient facility
up-grades for state agencies, public schools, institutions of higher education, local governments,
municipalities, and hospitals. The program’s revolving loan mechanism allows participants to borrow
money and repay all project costs through the stream of cost savings produced.

ELIGIBLE PROJECTS

Up-grades financed through the program include, but are not limited to, (1) energy efficient lighting
systems; (2) high efficiency heating, ventilation and air conditioning systems; (3) energy management
systems; (4) boiler efficiency improvements; (5) energy recovery systems; (6) building shell
improvements; and (7) load management projects. The prospective borrower hires a Professional
Engineer to analyze the potential energy efficient projects that will be submitted for funding through the
Loan STAR Program. All engineering costs are covered under the program.

PROGRAM REQUIREMENTS

Once the projects are analyzed and the prospective borrower agrees with the recommended projects, the
engineer prepares an Energy Assessment Report (EAR) with the project descriptions and calculations.
The EAR must be prepared according to the LoanSTAR Technical Guidelines. The EAR is reviewed
and approved by the State Energy Conservation Office (SECO) technical staff before project financing
is authorized. Projects financed by LoanSTAR must have an average simple payback of ten years or
less. Borrowers do, however, have the option of buying down paybacks to meet the composite ten-year
limit.

To ensure up-grade projects are designed and constructed according to the EAR,
SECO performs a review of the design documents at the 50% and 100% completion
phases. On-site construction monitoring is also performed at the 50% and 100%
completion phases.

SAVINGS VERIFICATION

To ensure that the Borrower is achieving the estimated energy savings, monitoring and verification is
required for all LoanSTAR funded projects. The level of monitoring and verifications may range from
utility bill analysis to individual system or whole building metering depending on the size and type of
retrofit projects. If whole building metering is required, metering and monitoring cost can be rolled into
the loan.

For additional information regarding the
LoanSTAR program, please contact:

Eddy Trevino
SECO, LoanSTAR Program Manager
(512) 463-1876
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APPENDIX G

REQUEST FOR
ENERGY ASSISTANCE



| . SECO

State Energy Conservation Office

Local Governments and Municipalities

Preliminary Energy Assessment
Service Agreement

Investing in our communities through improved energy efficiency in public buildings is a win-win opportunity for our communities and
the state. Energy-efficient buildings reduce energy costs, increase available capital, spur economic growth, and improve working and
living environments. The Preliminary Energy Assessment Service provides a viable strategy to achieve these goals.

Description of the Service
e Stat Ene Conselvalion Office (SECO) will analyze electric, gas and other utility data and work with
i | E; [\ ?:-_1 \Aidal LY |t xAs, hereinafter referred to as Partner, to identify energy cost-savings potential. To
achieve this potential, SECO and'Partner have agreed to work together to complete an energy assessment of mutually
selected facilities.

SECO agrees to provide this service at no cost to the Partner with the understanding that the Partner is ready and willing
to consider implementing the energy savings recommendations.

Principles of the Agreement
Specific responsibilities of the Partner and SECO in this agreement are listed below.

v Partner will select a contact person to work with SECO and its designated contractor to establish an
Energy Policy and set realistic energy efficiency goals.

v SECO’s contractor will go on site to provide walk through assessments of selected facilities. SECO will
provide a report which identifies no cost/low cost recommendations, Capital Retrofit Projects, and
potential sources of funding. Portions of this report may be posted on the SECO website.

v Partner will schedule a time for SECQO's contractor to make a presentation of the assessment findings key
decision makers.
Acceptance of Agreement

This agreement should be signed by your organization’s chief executive officer or other upper management staff.

Signature: ]KI/“'—' d‘ Wﬂ\; Date: [/ /é /R"f")
Nam@nﬂ).) Xl’i 'f'ri 2 V. M‘ﬂ.a/.a Title: ‘Q: o anc 4 ’T):‘r-(l.'{?m
Organization: ¢ +Y o Hf ols {S" Phone: 56~ 343 -23.96
Street Address: __ /€Y E..:q[:u(ﬁtﬁ*‘ Dy, Fax__ QS5 ¢ BY3 -33 11

Mailing Address: S M- E-Mail: Ei laie,gﬂa Wl Qc...q!.hw.\
County: H: d [ (3 a

Contact Information:
Name (Mr./Ms./Dr.): P‘ +ﬂ. A RQ\\!’ R Title: p(\ 19, R’- 1041 =+ AS&.;C.‘.‘\“}
Phone: q 56 5%3 '143 | Fax: 45(5 443 1?"{';

E-Mail: Qd‘ra ney mﬂmuﬁ:&;_%mﬁ [Coyy  County: Hide| C{.o

Please sign and mail or fax to: Stephen Ross, Local Governments and Municipalities Program Administrator,
State Energy Conservation Office, 111 E. 17th Street, Austin, Texas 78774. Phone: 512-463-1770. Fax 512-475-2569.
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