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Schools & Hospitals Energy Management Program
Keller ISD
350 Keller Parkway
Keller, TX 76248
Contact Person: Christopher Olsen, Energy Manager
Phone: 817-584-7930

1.0 EXECUTIVE SUMMARY

Keller Independent School District, now referred to as the District, requested that Texas Energy
Engineering Services, Inc. (TEESI) perform a Preliminary Energy Assessment (PEA) of their
facilities. This report documents that analysis.

This service is provided at no cost to the District through the Schools 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 schools for the purpose of planning, funding, and
implementing energy saving measures, which will ultimately reduce the District’s annual energy
costs.

The annual cost savings, implementation cost estimate and simple payback for all Utility Cost
Reduction Measures (UCRM’s) identified in this preliminary analysis are summarized below.
Individual UCRM’s are summarized in Section 10.0 of this report.

Implementation Cost Estimate (Est.): $4,226,000
Annual Energy Saving (MMBTU/YT): 13,140
Est. An_nual Gr_eenhouse Ga§ Emissions 5 399
Reduction Equivalent (Metric Ton COe/YT): '

Est. Annual Energy Cost Savings: $425,100
Simple Payback (Yrs): 9.9

This report includes a summary of the facilities surveyed along with energy consumption and
costs, opportunities for energy savings, and information regarding energy management and
options for funding retrofit projects. A follow-up visit to the District 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 District may require in planning,

funding and implementing the recommendations of this report. The District 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

SCHOOLS/LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM PAGE 1




|PRELIMINARY ENERGY ASSESSMENT REPORT AUGUST 2013 KELLER ISD I

2.0 FACILITY DESCRIPTIONS

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

Building: Keller High School

Stories: Two story

Area (estimated): 367,900 SF

Bldg. Components: Masonry / Brick Walls, Built Up Roofing, Slab on Grade

Typical Lighting Fixtures: T8 fluorescent fixtures
T5 fluorescent fixtures in gym
Metal Halide (MH) fixtures in cafeteria

HVAC: Air and Water Cooled Chilled Water (CHW) System with Gas
Boiler Heating Hot Water System
Controls: Direct Digital Control (DDC) System —Reliable Controls

WebView; Pneumatic controls on some older units

Keller High School has a total area of 367,900 SF. Two 450-ton water-cooled chillers with
primary-secondary pumping serve the gym and cafeteria wing of the high school, while two 90-
ton air-cooled chillers with constant-primary pumping serve the auditorium and classroom
wings. Air distribution is provided by single-duct, VAV air-handling units (AHUs) for the
classrooms and single-zone units for the cafeteria, gyms, and auditoriums. Heating in the
gym/cafeteria wing is provided by four 2,000 MBH boilers. Heating in the
classroom/auditorium wing is provided by one 2,000 MBH boilers.

Building: Fossil Ridge High School

Stories: Two story

Area (estimated): 387,700 SF

Bldg. Components: Masonry / Brick Walls, Built Up Roofing, Slab on Grade

Typical Lighting Fixtures: T8 fluorescent fixtures
Metal Halide (MH) fixtures in gym and central plant

HVAC: Air Cooled Chilled Water (CHW) System with Gas Boiler Heating
Hot Water System
Controls: Direct Digital Control (DDC) System —Alerton WEBtalk

Fossil Ridge High School has a total area of 387,700 SF. Four 210-ton air-cooled chillers with
primary-secondary pumping serve cooling needs for the original campus, while two 200-ton air-
cooled chillers serve the campus addition from a satellite plant. Air distribution is provided by
single-duct, VAV AHUs and single-zone constant volume fan coil units for the classrooms.
Single-zone VAV units serve the cafeteria, gyms, and auditoriums. Heating in the campus is
provided by three 4,000 MBH boilers.
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Building: Central High School

Stories: Three story

Area (estimated): 419,300 SF

Bldg. Components: Masonry / Brick Walls, Built Up and Pitched Metal Roofing, Slab
on Grade

Typical Lighting Fixtures: T8 fluorescent fixtures
High Intensity Discharge (HID) fixtures in gym

HVAC: Water Cooled Chilled Water (CHW) System with Gas Boiler
Heating Hot Water System

Controls: Direct Digital Control (DDC) System — Reliable Controls
WebView

Central High School has a total area of 419,300 SF. Two 500-ton and one 225-ton water-cooled
chillers in primary-secondary CHW pumping configuration serve cooling needs. Air distribution
is provided by single-duct, VAV AHUs for the classrooms and single-zone units for the
cafeteria, gyms, and auditoriums. Heating in the campus is provided by two 4,000 MBH hot
water boilers.

Buildings: Hillwood Middle School

Stories: Two story

Avrea (estimated): 154,500SF

Bldg. Components: Masonry / Brick Walls, Built Up Roofing, Slab on Grade

Typical Lighting Fixtures: T8 fluorescent fixtures
Metal Halide (MH) fixtures in gym

HVAC: Air Cooled Chilled Water (CHW) System with Gas Boiler Heating
Hot Water System
Controls: Direct Digital Control (DDC) System —Alerton WEBtalk

Hillwood Middle School has a total area of 154,500 SF. Two 370-ton air-cooled chillers in a
variable primary CHW pumping configuration serve cooling needs. Air distribution is provided
by single-duct, VAV air-handling units (AHUS) for the classrooms and single-zone units for the
cafeteria, gyms, and auditoriums. Heating in the campus is provided by two 3,500 MBH boilers.

Building: South Keller Intermediate School

Stories: Two story

Avrea (estimated): 135,000 SF

Bldg. Components: Masonry / Brick Walls, Built Up Roofing, Slab on Grade

Typical Lighting Fixtures: T8 fluorescent fixtures
T5 fluorescent fixtures in gym

HVAC: Air Cooled Chilled Water (CHW) System with Gas Boiler Heating
Hot Water System
Controls: Direct Digital Control (DDC) System - Alerton WEBtalk

South Keller Intermediate School has a total area of 135,000 SF. Three 210-ton air-cooled
chillers with primary-secondary pumping serve cooling needs. Air distribution is provided by
single-duct, VAV air-handling units (AHUSs) for the classrooms and single-zone units for the
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cafeteria, gyms, and auditoriums. Heating in the campus is provided by two 4,000 MBH hot
water boilers.

Building: Bluebonnet Elementary School

Stories: Two story

Area (estimated): 94,300 SF

Bldg. Components: Masonry / Brick Walls, Built Up Roofing, Slab on Grade

Typical Lighting Fixtures: T8 fluorescent fixtures
T5 fluorescent fixtures in gym

HVAC: Air Cooled Chilled Water (CHW) System with Gas Boiler Heating
Hot Water System
Controls: Direct Digital Control (DDC) System — Trane Tracer

Bluebonnet Elementary School has a total area of 94,300 SF. Two 215-ton water-cooled chillers
in a primary-secondary CHW pumping configuration serve cooling needs. Air distribution is
provided by single-duct, Variable Air Volume (VAV) air-handling units (AHUs) for the
classrooms and single-zone units for the cafeteria, gyms, and auditoriums. Heating in the
campus is provided by two 2,000MBH hot water boilers.

Building: Park Glen Elementary School

Stories: Two story

Area (estimated): 72,500 SF

Bldg. Components: Masonry / Brick Walls, Built Up Roofing, Slab on Grade

Typical Lighting Fixtures: T8 fluorescent fixtures
T5 fluorescent fixtures in gym

HVAC: Air Cooled Chilled Water (CHW) System with Gas Boiler Heating
Hot Water System
Controls: Energy Management System (EMS) — Reliable Controls WebView

Park Glen Elementary School has a total area of 72,500 SF. Two 100-ton air-cooled chillers
with constant primary-only CHW pumping serve cooling needs. Air distribution is provided by
hot-deck/cold-deck multi-zone (MZ) air-handling units (AHUS) for the classrooms and single-
zone units for the cafeteria, gyms, and auditoriums. Heating in the campus is provided by one
1,000 MBH boiler.

Building: Heritage Elementary School

Stories: Single story

Area (estimated): 67,900 SF

Bldg. Components: Masonry / Brick Walls, Built Up Roofing, Slab on Grade

Typical Lighting Fixtures: T8 fluorescent fixtures

HVAC: Air Cooled Chilled Water (CHW) System with Gas Boiler Heating
Hot Water System

Controls: Energy Management System (EMS) - Reliable Controls WebView
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Heritage High School has a total area of 67,900 SF. Two 100-ton air-cooled chillers with
constant primary-only CHW pumping configuration serve cooling needs. Air distribution is
provided by VAV AHUs for the classrooms and single-zone units for the cafeteria, gyms, and
auditoriums. Heating in the campus is provided by two 1,500 MBH boilers.

Building: Keller Harvel Elementary School

Stories: Single story

Area (estimated): 77,000 SF

Bldg. Components: Masonry / Brick Walls, Built Up Roofing, Slab on Grade

Typical Lighting Fixtures: T8 fluorescent fixtures
T5 fluorescent fixtures in gym

HVAC: Air Cooled Chilled Water (CHW) System with Gas Boiler Heating
Hot Water System
Controls: Direct Digital Control (DDC) System —Alerton WEBtalk

Keller Harvel Elementary School has a total area of 77,000 SF. Two 120-ton air-cooled chillers
in a constant primary CHW pumping configuration serve cooling needs. Air distribution is
provided by single-duct, VAV air-handling units (AHUSs) for the classrooms and single-zone
units for the cafeteria, gyms, and auditoriums. Heating in the campus is provided by two
2,000MBH boilers.

Buildings: Shady Grove Elementary School

Stories: Single story

Avrea (estimated): 76,200 SF

Bldg. Components: Masonry / Brick Walls, Built Up Roofing, Slab on Grade

Typical Lighting Fixtures: T8 fluorescent fixtures AND T5 fluorescent fixtures in gym

HVAC: Air Cooled Chilled Water (CHW) System with Gas Boiler Heating
Hot Water System

Controls: Energy Management System (EMS) - Reliable Controls WebView

Shady Grove Elementary School has a total area of 76,200 SF. Two 125-ton air-cooled chillers
with constant primary-only pumping serve cooling needs. Air distribution is provided by hot-
deck/cold-deck multi-zone (MZ) air-handling units (AHUS) for the classrooms and single-zone
units for the cafeteria, gyms, and auditoriums. Heating in the campus is provided by one 1,500
MBH boiler.
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Building: Natatorium

Stories: Single story

Area (estimated): 37,600 SF

Bldg. Components: Masonry / Brick Walls, Built Up Roofing, Slab on Grade

Typical Lighting Fixtures:  High Intensity Discharge (HID) Fixtures over pool
T8 fluorescent fixtures in office areas

HVAC: Split DX with pool heat pump, Packaged Rooftop Units (RTUS),
Gas Heating
Controls: Energy Management System (EMS) - Reliable Controls WebView
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3.0 ENERGY CONSUMPTION AND PERFORMANCE

A site survey was conducted at several of the District’s facilities. The facilities surveyed
comprised a total gross area of approximately 1.9 million square feet.

Annual electric and natural gas invoices for the buildings surveyed were approximately $2.4
Million for the 12-month period ending June 2013. A summary of annual utility costs is
provided in Appendix C, Base Year Consumption History.

To help the District evaluate the overall energy performance of its facilities TEESI has
calculated their Energy Utilization Index (EUI) and Energy Cost Index (ECI). The EUI
represents a facility’s annual energy usage per square foot; it is measured in thousands of BTUs
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 selected facilities are listed below:

Energy Cost and Consumption Benchmarks
Electric Natural Gas* Total Total EUI ECI Approx.
Building KWh/Yr | MMBTU/Yr| KWH/SF [ $Cost/Yr | MCF/Yr | MMBTU/Yr| MCF/KSF | $Cost/Yr | $Cost/Yr (MMBTU/Yr[KBTU/SF/Yr| $/SF/Yr SF
1 |Keller High School 4,537,149 15,485 12.33 468,443 6,003 6,183 16.32 36,170 504,613 21,668 59 137 | 367,900
2 [Fossil Ridge High School 5,015,663 17,118 12.94 519,238 11,917 12,275 30.74 71,367 590,605 29,393 76 152 | 387,700
3 [Central High School 4,194,235 14,315 10.00 324,422 11,457 11,801 21.32 68,064 392,486 26,116 62 094 | 419,300
4 |Hillwood Middle School 2,404,320 8,206 15.56 185,392 3,182 3217 20.60 18,950 204,342 11,483 74 132 154,500
5 [South Keller Intermediate School | 1,115,712 3,808 8.26 88,988 2,314 2,384 17.14 14,209 103,197 6,191 46 0.76 135,000
6 [Bluebonnet Elementary School 1,194,414 4,077 12.67 121,780 1,751 1,803 18.57 10,426 132,206 5,880 62 140 94,300
7 [Park Glen Elementary School 715,580 2,442 9.87 78,182 1,386 1421 19.11 8,3% 86,576 3,869 53 119 72,500
8  [Heritage Elementary School 963,450 3,288 14.19 98,398 1,014 1,044 14.93 6,341 104,739 4,333 64 154 67,900
9 [Keller-Harvel Elementary School | 685,600 2,340 8.90 54,824 1,361 1,402 17.68 8,364 63,188 3,742 49 0.82 77,000
10 |Shady Grove Elementary School | 784,920 2,679 10.30 62,776 1,318 1,358 17.30 8,106 70,882 4,037 53 0.93 76,200
11 [Natatorium 1,345,870 4,593 35.79 122,324 4,247 4,375 112.96 25,379 147,704 8,968 239 393 37,600
KWh/Yr | MMBTU/Yr| KWH/SF | $Cost/Yr | MCF/Yr | MMBTU/Yr| MCF/KSF | $Cost/Yr | $Cost/Yr (MMBTU/Yr[KBTU/SF/Yr| $/SF/Yr SF
22,956,913 | 78,352 1215 | 2,124,767 | 45950 47,329 2431 275,771 | 2,400,538 | 125,681 67 127 1,889,900

*Complete natural gas data from the utility were unavailable for Keller HS. Consumption and cost were estimated based on District records for the period of February 2012-February 2013.

Knowing the EUI and ECI of each facility is useful to help determine the District’s overall
energy performance. In addition, the District’s EUI was compared to TEESI’s database of Texas
schools. See Appendix D to determine how the EUIs of these facilities compared to those of
other schools in Texas.
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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 each campus monthly utility data. See Appendix C for further

detail.
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4.0 ENERGY STAR PORTFOLIO MANAGER

The District currently uses ENERGY STAR’s Portfolio Manager to track utility data. One of the
key reasons for using ENERGY STAR Portfolio Manager is its ability to normalize the District’s
baseline according to several key factors (i.e. Weather, Square Feet, Hours of Operation,
Number of Computers, etc.). Itis also 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 buildings, verify efficiency improvements, and
receive EPA recognition for superior energy performance.

Portfolio Manger is an energy performance benchmarking tool. Portfolio Manager rates a
building’s energy performance on a scale of 1-100 relative to similar buildings nationwide. The
rating system is 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 (CBECYS), is conducted
every four years, and gathers data on building characteristics and energy use from thousands of
buildings across the United States. A rating of 50 indicates that the building, from an energy
consumption standpoint, performs better than 50% of all similar-use buildings nationwide, while
a rating of 75 indicates that the building performs better than 75% of all similar-use buildings
nationwide.

In addition, Portfolio Manager is used to generate a Statement of Energy Performance (SEP) for
each building, summarizing key energy information such as site and source energy intensity,
greenhouse gas emission, energy reduction targets and energy cost. The Statement of Energy
Performance can help in applying for an ENERGY STAR Building label or satisfying LEED for
Existing Buildings (LEED-EB) requirements. For example, one of the requirements to receive
an ENERGY STAR Building Label is to achieve a minimum CBECS rating of 75. A
requirement to receive LEED-EB certification is an ENERGY STAR rating of 69.

To develop the District’s baseline, 12 months of utility consumption, cost data, and Building
Space Use information will be required. The table below is a sample of the Building Space Use
data required by Portfolio Manager to generate the Energy Performance Rating. These inputs
are critical and can significantly influence how Portfolio Manager computes the ENERGY
STAR Rating. Many of these key inputs may vary over time and could influence the rating. If
an ENERGY STAR Label is pursued, these key inputs will need to be verified and certified by a
Professional Engineer. Verification of this information is required when submitting the
Statement of Energy Performance for ENERGY STAR’s review.
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ENERGY STAR Portfolio Manager Example Space Use Data
Facility Type: K-12 School

e 12 Months of Electric e  Presence of cooking facilities
e Gross Floor Area e Percent Cooled

e Open Weekends (Y/N) e  Percent Heated

e #0fPCs e  Months Open per Year

[ ] [ ]

# of Walk in refrigerators/freezers units High School (Y/N)

The following indicates the school’s current energy performance ratings ending in June 2013.
The target for each of these schools is a rating of 75 to qualify for ENERGY STAR.

ENERGY STAR Portfolio Manager ==
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0 Keller:
. i B Hillwood | SouthKeller | Bluebonnet Park Glen Heritage N Shady Grove
KeSIIe':'H:gh E‘.)SE'ISR;EQ? Cergtrhali—lhgh Middle Intermediate | Elementary | Elementary | Elementary Elrnfer:tea: Elementary
choo 1gh schoo choo School School School School School Schoolry School
ECurrent Rating 93 7 92 47 90 69 87 73 89 85

ENERGY STAR ratings for Keller ISD select campuses.

A benefit of using ENERGY STAR’s Portfolio Manager is its ability to set goals for energy
performance. It allows an energy performance target to be set and calculates the estimated
savings per year to reach the goal. With a performance target of 75 set, the estimated yearly
savings for each of the schools is indicated as follows.
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ENERGY STAR Rating ENERGY STAR Rating Target
EXISTING RATING TARGET RATING =75
» Current (?l'Jrrent G(eregr:?sslijosis Tgrget Potentigl Greg:;:;zifas
Facility ENERGY Utility Cost (MtCOselyr) | Utility Cost | Target Savings (MtCO2e/yr) |
STAR Rating $/SF/yr (kgCO,e/fiZlyr) $/SF/yr $lyr (KgCO2elft2lyr)

Keller High School 93 $1.37 2,527/6.9 N/A N/A N/A
Fossil Ridge High School 77 $1.52 3,349/8.6 N/A N/A N/A
Central High School 92 $0.94 2,882/6.9 N/A N/A N/A
Hillwood Middle School 47 $1.32 1,467/9.5 $1.01 $156,763 1,126/7.3
South Keller Intermediate School 90 $0.76 72715.4 N/A N/A N/A
Bluebonnet Elementary School 69 $1.40 738/7.8 $1.31 $123,852 693/7.3
Park Glen Elementary School 87 $1.19 461/6.4 N/A N/A N/A
Heritage Elementary School 73 $1.54 579/8.5 $1.52 $102,947 569 /8.4
Keller-Harvel Elementary School 89 $0.82 443 /5.8 N/A N/A N/A
Shady Grove Elementary School 85 $0.93 494 /6.5 N/A N/A N/A

Note that the Energy Star Rating is heavily dependent on the number of computers data input by
the user. The District provided TEESI with actual numbers of computers to input for each
campus in place of the default value. In general, each school's number of computers was
approximately five times the default, which is based on the national average. This makes
computer power management an even more important aspect of the District's overall energy
management plan. This topic is discussed further in the sections that follow.
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5.0 ENERGY ACCOUNTING

UTILITY PROVIDERS

GDF Suez and Tri Country provide electric service to the District. Atmos Energy provides
Natural Gas service to the District.

MONITORING AND TRACKING

Currently, the District has a spreadsheet in place to track electricity, gas, and water consumption
as well as costs. The District should consider tracking demand, where applicable, of these
utilities as well. 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. Having this historical data improves the District’s awareness of their energy
performance and will help in tracking their energy reduction goals.

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 8.0 for additional information regarding these requirements.

Preferably, the District 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 4.0.
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6.0 DISTRICT WATER CONSUMPTION

The City of Keller and City of Fort Worth provide water and sewer services to the District.
Annual water and sewer invoices for the facilities surveyed were estimated at $371,490 for the
12-month period ending June 2013 (data for South Keller Intermediate was estimated based on
District records). The table below shows the cost and consumption for each water meter in the
District, as well as some sample benchmark indices.

Water Cost and Consumption Benchmarks
Total Water Usage Benchmarks
Building Provider | Gallons/Yr | $Cost/Yr | Gal/SF/Yr | Gal/Stdnt/Dy SF Students**
1 |Keller High School Keller 6,799,600 $60,731 18 7.0 367,900 2,672
2 |Fossil Ridge High School Ft. Worth | 7,334,961 | $59,224 19 8.7 387,700 2,299
3 |Central High School Ft. Worth | 7,536,923 $75,614 18 7.9 419,300 2,620
4 |Hillwood Middle School Ft. Worth | 3,965,073 $38,106 26 9.1 154,500 1,190
5 |[South Keller Intermediate School* Keller 3,506,200 $21,037 26 111 135,000 862 *
6 [Bluebonnet Elementary School Ft. Worth | 4,885,487 $36,367 52 20.8 94,300 645
7 |Park Glen Elementary School Ft. Worth | 1,549,033 $17,117 21 8.1 72,500 524
8 |Heritage Elementary School Ft. Worth 908,971 $8,826 13 41 67,900 608
9 |Keller-Harvel Elementary School Keller 1,767,200 $16,182 23 10.5 77,000 462
10 |Shady Grove Elementary School Keller 2,415,500 $15,949 32 12.4 76,200 532
11 |Natatorium Keller 2,789,900 $22,337 74 N/A 37,600 N/A
Gallons/Yr | $Cost/Yr | Gal/SF/Yr | Gal/Stdnt/Dy SF Students**
43,458,849 | $371,490 67 44 1,889,900 12,414

*Data fromthe utility were unavailable for South Keller IS. Consumption and cost were estimated based on District records for the period of February 2012-February 2013.

**Student enrollment data provided by the District.

The benchmarks shown are gallons of water per building square foot per year, and gallons per
student per day. Because the District's water meters include irrigation use, indoor water
consumption cannot be readily isolated. Therefore, these indices will vary from location to
location depending on the amount of outdoor application, which is largely independent of both
building area and occupancy. Nonetheless, these measures may still be utilized to set baseline
consumption benchmarks for each school, and compare any changes from year to year to track
the success of any water conservation efforts at particular facilities.

The plots on the following page show the monthly consumption and cost trend for each District
water account.
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Keller High School
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Park Glen Elementary School
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Below are some general recommendations for water conservation measures, some of which may
already be under consideration by the District. This is intended only as a general starter guide.
A detailed analysis and water audit would be required to assess the overall feasibility and
economics of these and other water conservation projects.

Low Flow Plumbing Fixtures — Low flow aerators on existing sinks and low flow shower
heads can vyield significant water savings. In addition, existing toilets and urinals may be
retrofitted with low gallon-per-flush fixtures. These retrofits typically have simple paybacks
of 5-10 years.

Central Irrigation Control — Smart irrigation controls may be installed on existing District
irrigation systems. These systems can offer the following water-saving features:

Weather-based irrigation: The systems will water on-demand depending on prevailing
weather conditions and plant evapotranspiration data, thereby eliminating unnecessary
irrigation associated with standard constant or manually adjusted watering schedules.

Networked Flow Sensors: Flow sensors installed on irrigation feeds at different
locations allow for remote monitoring of individual site water usage. This can in turn
facilitate more strategic targeting of high use sites for further curtailment measures, as
well as early detection of potential leaks and system malfunctions.

Master Flow Shutoff Valves: Along with flow sensors, master shutoff valves for
irrigation systems and other main water lines may be controlled remotely. This allows
for automatic leak detection and shutoff so that the problem may be fixed with little to
no wasted water. Note some uncharacteristically large spikes in consumption for
certain months at certain campuses in the water consumption plots. This could
suggest a potential system leak during this period. Early detection and shutoff
ability during such an event could save the District thousands of dollars in water
charges alone, in addition to any property damage that may also be incurred.

Artificial Turf — Recent advents in artificial turf technologies have made this a viable
replacement for traditional field turf, and requiring no watering, fertilization, etc. It is
recommended to assess artificial turf as an option for water conservation at District outdoor
sports facilities.

Xeriscaping — Landscaped areas should move toward use of native plants requiring little to
no supplemental watering. Use of turf grasses in non-essential areas should be avoided.
This applies to selected existing landscapes, as well as new designs.

Water-conscious Design — In addition to possible water-efficient retrofits to existing
facilities noted above, the District should make water-efficient design a standard practice for
all new construction projects. Designing for water efficiency from the very beginning will
have a greater impact on future consumption and will allow for more extensive measures
such as plumbing for air-conditioning condensate capture and reuse, rainwater collection,
cooling tower water blow-down/make-up reduction, etc.
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Consumption Tracking — Utilities tracking databases such as ENERGY STAR Portfolio
Manager and spreadsheet applications may be used to monitor and track the District's water
usage over time. Consumption tracking can aid in benchmarking individual facilities,

identifying and taking action at high-use sites, and promoting and exemplifying low-use
ones.
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7.0 UTILITY RATE ANALYSIS

The table below shows average per-unit consumption rates for each utility service at each
campus.

Average Per-Unit Consumption Rates
Elec* Gas Water**

Building $/kWh | $/MCF | $/kGal
Keller High School $0.103 | $6.03 $14.75
Fossil Ridge High School $0.104 | $5.99 $8.07
Central High School $0.077 $5.94 | $10.03
Hillwood Middle School $0.077 $5.96 $9.61

South Keller Intermediate School | $0.080 $6.14 $6.00
Blugbonnet Elementary School $0.102 | $5.96 $7.44
Park Glen Elementary School $0.109 | $6.06 | $11.05
Heritage Elementary School $0.102 | $6.25 $9.71
Keller-Harvel Elementary School | $0.080 $6.14 $9.16
Shady Grove Elementary School | $0.080 $6.15 $6.60
Natatorium $0.091 $5.98 $8.01

*Electric accounts in bold denote GDF Suez service

**Water accounts in bold denote City of Fort Worth service.

These figures above give a general idea of cost implications for every unit of energy and water
consumed or saved. However, actual costs to the District also include various service charges
and peak demand charges. TEESI conducted preliminary research into current rate structures for
some of the District's accounts. The following are findings and general recommendations from
this analysis.

Electrical Demand

Of the 11 facilities surveyed for this assessment, six have electric service from GDF Suez, while
the remaining five locations are served by Tri-County Electric Coop. Tri-County Electric bills
for consumption only (rate per kwh), while GDF-Suez applies a Transmission and Distribution
(TDSP) charge as well, also known as demand charges. Those campuses studied that are served
by GDF-Suez (Keller HS, Fossil Ridge HS, Bluebonnet ES, Park Glen ES, Heritage ES, and the
Natatorium) paid $457,036 in electric demand charges over the twelve month period ending June
2013. This comprised over 30% of total electricity costs during this time. Note that the addition
of demand charges results in GDF Suez accounts averaging approximately $0.02 higher per
kwh.

Demand (kW) charges stem from a facility's peak power draw during a billing period, as
opposed to consumption (kWh) charges, which total the energy usage over this period. The plots

SCHOOLS/LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM PAGE 21




|PRELIMINARY ENERGY ASSESSMENT REPORT

AUGUST 2013

KELLER ISD I

below show the metered demand and demand charge over a 12-month period for each applicable

campus.
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Note that the monthly demands shown in the plots above are metered demand, whereas charges
are applied to a billable demand. Under the District's current rate schedule, the billable demand
is based on two criteria: the monthly power factor and an 80% ratchet.

The 80% ratchet computes the larger of the metered kKW in the billing period or 80% of the
highest metered demand in the previous 11 months. This is essentially a penalty for the rest of
the year when only one month experiences a "spike™ in demand. It is therefore essential that the
District try to manage demand peaks month to month to avoid penalties in the future.
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The power factor is equal to the ratio of the actual power being used by a facility to the apparent
power that the utility provider must make available. When the apparent power (kVA) demand
from the provider is significantly greater than what is actually necessary, the power factor is low
and a penalty is incurred. In this case, the District is penalized when power factor for the month
drops below 95%. Of the six schools studied with power factor metering, all were found to
potentially benefit from some level of power factor correction, a cost reduction measure
discussed further in Section 10.0.

Some general recommendations for reducing demand costs include:

e Staggering HVAC equipment start utilizing controls.

¢ Installing motion sensors for lighting control to prevent unnecessary lighting on at once
(see Section 10.0).

e Increasing thermostat setpoints in the summer and decreasing them in the winter to
reduce unit cycle times for DX units, chiller loads, and AHU fan speeds.

e During pre-year equipment startup and testing (note peak August and September demand
data), be mindful of simultaneous equipment operation.

Load Factor

For analyzing, a facility's electrical demand from month to month, it is useful to calculate the
load factor. The load factor is equal to the average demand divided by the peak demand for a
given period, and represents the consistency of a facility's energy usage. That is,

Total KWh in billing period
Hours in billing period

Average kW in billing period =

Average kW in billing period
Peak kW in billing period

Load Factor =

Typical load factors vary depending on facility type and operating hours, as well as season and
building efficiency. An average value for a single-shift building is around 30%. In general, an
excessively low load factor means higher demand peaks than total consumption would indicate,
and thus higher than necessary demand charges. Excessively high load factors indicate more
constant energy usage, suggesting equipment is not being shut down when it could be. The
following plots show the monthly load factors at each applicable Keller ISD campus.
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Note that the Natatorium load factor is higher than for school facilities due to requirements for
running filtration equipment and longer hours of operation. Note also the different load factor
profiles for similar school types. Fossil Ridge sees a slightly higher load factor month to month
than Keller HS, despite presumably having the same operating schedules. This could indicate
that Fossil Ridge equipment startup schedule could be modified to better reflect actual
occupancy. It could also suggest Keller HS might benefit from a more staggered equipment
startup schedule, known as "slow rolling", in order to warm-up/cool-down more gradually in the
mornings and avoid unnecessary demand peaks. The elementary schools above exhibit some of
the same profile differences. While not a direct indicator of operational and energy management
issues, the load factor can still be used as another tool for energy management personnel.
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Meter Consolidation

The demand data shown previously for Keller and Fossil Ridge High Schools include multiple
large meters at each campus. Because the peak times on different meters are often non-
coincident, the total kW when adding the separate demands together is often larger than if
multiple services were billed under the same meter. The plots below show the demand for the
main Keller HS accounts and main Fossil Ridge accounts when separated. The load profiles and
peak season for each account differ considerably, suggesting potential for peak reduction
through meter consolidation. Peak demand cost savings from meter consolidation typically vary
from 2%-10% of the combined existing demand costs. This could equate to savings of up to
$10,000 or more per year at each campus. The exact potential for demand savings requires
analysis of 15-minute interval data to identify peak periods. These data were not available for
the District's accounts.
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An accurate estimate of implementation cost would require careful analysis of existing electrical
distribution systems, cost quotations from the electric utility, and construction cost estimates by
electrical and site work contractors. It is likely that new electrical infrastructure, upgrades to
existing electrical panels and feeders, trenching/core drilling, possible interference with
underground utilities, new primary wiring and pad modifications in general will make these
projects economically not feasible.

For future new projects and major renovations, consideration should be given to minimizing the
use of small services by extending power from larger services. However, separate small services
for remote loads may still be the most cost effective solution in many cases, especially where
those small services already exist.

Another possible means of achieving the benefits of meter consolidation without the cost of
major electrical renovation would be negotiating an agreement with the utility to combine meter
readings or metering circuits from several services, especially if they are or can be close
together. In any case where meters are consolidated, the District may consider including its own
system of sub-meters for tracking purposes.
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Water Charges

Looking at the average consumption rates table provided previously in this section, Keller High
School had an effective water rate of $14.75 per 1,000 gallons over the period studied. This is
nearly $4.00/kGal higher than the next highest facility, and almost $6.00/kGal higher than the
average of facilities studied. The figure is even more anomalous among schools with the same
water provider, the City of Keller. Below are examples of bills for the two largest Keller HS
water accounts. The first shows the effective rates for water and wastewater service at $10.19
and $6.35 per 1,000 gallons, respectively. These unit costs are within a typical range seen from
utilities. The second bill shows these charges to be $5.54 and $133.28 per 1,000 gallons. While
the unit water cost is still reasonable, the wastewater cost is over ten times normal. This could
be the result of an error in the wastewater gallons quoted on the bill (meaning actual
consumption was more), or an error in billing (meaning the District was overcharged). It is
recommended the District consult further with the City of Keller Utilities on this discrepancy.

ACCOUNT NUMBER FREVIOUS READ CURRENT READ SERVICES
019-0000805-001 06/04/2012 4903700 5042300 Water 138,600 Gal 1,411.85 $10.19/kGal
3993500 4119000 Waste Water 125,500 Gal 797.12 $6.35/kGa

BILLING ADDRESS:

350 KELLER PKWY
KELLER TX 76248

B/N 00585135 TEESI Calcs
FOR SERVICE AT:
601 N PATE ORR RD KHS NEW GYM 264100 CURRENT MONTH DUE 2,208.97
FROM: 04/20/2012 TO: 05/21/2012 PAST DUE
TOTAL DUE 2,208.97
*VOLUNTARY CONTRIBUTIONS .00
IMPORTANT NOTICE 06/21/2012 TOTAL WITH CONTRIBUTIONS 2,208.97

PLEASE USE RETURN ENVELOPE AND ENCLOSE
RETURN PORTION OF STATEMENT WITH PAYMENT.
SEE OTHER ZIDE FOR ADDITIONAL INFORMATION

ACCOUNT NUMEER BILLING DATE PREVIOUS READ CURRENT READ SERVICES CHARGES

015-0000302-000 06/04/2012 4494500 5167000 Water 672,500 Gal 3,724.47 $5.54/kGal
268500 284000 Waste Water 15,500 Gal 2,065.80 $133.28/kGa
BILLING ADDRESS:

KELLER HIGH SCHOOL
350 KELLER PEWY
KELLER TX 76248

TEESI Calcs
P/N 00585132
FOR SERVICE AT:
PATE ORR RD-KHS BUILDING 688000 CURRENT MONTH DUE 5,790.27
FROM: 04/20/2012 TO: 05/25/2012 PAST DUE
*VOLUNTARY CONTRIEUTIONS .00
IMPORTANT NOTICE 06/21/2012 TOTAL WITH CONTRIBUTIONS 5,790.27

PLEASE USE RETURN ENVELOFE AND ENCLOZE
RETURN PORTION OF STATEMENT WITH PAYMENT.
SEE OTHER SIDE FOR ADDITIONAL INFORMATION.
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8.0 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.

In 2009, the 81% Texas Legislature passed Senate Bill 300 (SB300). This bill specifically
addressed the requirement for Texas Schools. This bill repealed the requirement in HB3693 that
school districts must establish a goal of reducing electric consumption by 5% each year for six
years starting Fiscal Year (FY) 2007. SB300 instead requires that school districts establish a
long-range energy plan to reduce the overall electricity use by 5% beginning FY 2008. Besides
this change, other requirements set forth in SB12 and HB3693 applicable to schools still apply.

Following are key requirements established by the above energy legislation:

e Establish a Long-Range Energy Plan (SB300) to reduce the District’s electric
consumption by five percent (5%) beginning with the 2008 state fiscal year and to
consume electricity in subsequent fiscal years in accordance with the plan. The Long-
Range Energy Plan should include strategies in the plan for achieving energy efficiency
that result in net savings or that can be achieved without financial cost to the district.
The Plan should account for the initial, short-term capital costs and lifetime costs and
savings that may occur from implementation of the strategy. Each strategy should be
evaluated based on the total net costs and savings that may occur over a seven-year
period following implementation of the strategy.

e 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. To help with the utility reporting process, a sample input
form can be found in Appendix B of this report.

e Purchase commercially available light bulbs using the lowest wattages for the required
illumination levels.

e Install energy saving devices in Vending Machines with non-perishable food products.
Not required of School Districts, but highly recommended.

Summary descriptions of SB12, HB3693, and SB300 are available in Appendix A.
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9.0 RECOMMENDED MAINTENANCE & OPERATION PROCEDURES

Good Maintenance and Operation procedures significantly improve operating economy,
equipment life, and occupant comfort. Generally, maintenance and operation procedural
improvements can be made with existing staff and budgetary levels. Below are typical
maintenance and operation procedures that have energy savings benefits. The District 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 consists of small appliances/devices such as portable heaters,
microwaves, small refrigerators, coffee makers, stereos, cell phone chargers, desk lamps, etc.
The District 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; hence, all space
heating should be accomplished by the District’s main heating system. 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 service, and at least one motor of each size and type that
is in service at numerous locations.

IMPROVE CONTROL OF INTERIOR & EXTERIOR LIGHTING

Establish procedures to monitor use of lighting at times and places of possible/probable
unnecessary use: Offices and classes at lunchtime, maintenance shops, closets, exterior, and
parking lots during daylight hours, etc. Encouraging staff (i.e. Teacher, Custodial, maintenance,
and students) to participate in the District’s efforts to limit unnecessary lighting use would help
improve this effort. It is recommended to turn these lights on only as needed when occupants
actually arrive, so that electricity is not used to light a mostly unoccupied building. Turning
many lights on at once also increases electric demand and costs. Using motion sensors to control
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building lighting is an optimum solution, and is discussed further in Section 10.0 Utility Cost
Reduction Measures.

Exterior lighting is typically controlled using light sensing photocells, timeclocks, or manual
switching. Photocells tend to fail in the “On” state, so someone should check regularly to see
that the lights are not on during the day. Timeclocks are more reliable, and those with
astronomical control or that operate in series with photocells also provide dusk-to-dawn
operation that is seasonally corrected. Timeclocks also offer the option of turning off the lights
in the middle of the night. Manual control is limited to when someone is present and remembers
to actuate the switch.

SEPARATELY SCHEDULE TEMPERATURE CONTROL AND VENTILATION
It is typically necessary to start equipment and establish temperature control an hour or more
before occupancy. Except perhaps in very mild weather, however, fresh air intake should not
begin until the occupants are due to arrive. Otherwise, fresh air is heated or cooled needlessly.
In hot, humid weather, the outside air also raises the indoor humidity at a time when the cooling
load is too low to produce sufficient dehumidifying effect from the cooling system.

MAINTAIN OPTIMUM COOLING, HEATING, AND SETBACK SETPOINTS

The District currently maintains cooling setpoints for most zones between 70-72°F, with heating
setpoints offset 2°F. The plot below shows temperature trend data collected at the Keller HS
Cafeteria. The occupied start times and space cooling setpoint, as well as the approximate
unoccupied cooling setback can be viewed on this trend.

Keller HS Cafeteria Trend
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It is recommended that these setpoints be standardized to allow a sufficient deadband between
heating and cooling modes. An occupied cooling setpoint of 74°F and heating setpoint of 68°F
are typically recommended by most energy codes, with unoccupied setback to 85°F in cooling
and 55°F in heating. Optimization of these and other HVAC setpoints, as well as of control logic
and programming for equipment in the EMS, could be part of a comprehensive building
commissioning program, a savings measure discussed further in Section 10.0. Standardization
of thermostat setpoints as a District-wide energy conservation policy is discussed in Section
11.0.
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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
including boilers, chillers, etc. are provided in Appendix E. These checklists from the Federal
Energy Management Program (FEMP), a branch of the Department of Energy (DOE), 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.

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 MACHINES

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 commercially available devices that can be easily installed on existing
vending machines. These devices typical have a motion sensor 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.

OPTIMIZE AIR CURTAIN RUN TIME SETTINGS

Several of the schools visited had exterior doors (mainly kitchen entrances) equipped with "air
curtains”. These devices are activated when doors are opened, creating a jet of air to prevent
warm air from infiltrating the space, and should deactivate as soon as the doors are closed again.
At Shady Grove Elementary, the kitchen air curtain was observed to continue running for several
minutes following entry. It is recommended to check the run time settings and door open/close
sensors on these devices as they are encountered across the District.
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HAIL GUARDS ON CONDENSING COILS

The picture below shows an example of an air-cooled chiller condenser coil with hail-damaged
fins at Heritage Elementary. When an HVAC unit is replaced the District should ensure the new
unit be specified with hail guards. The hail guards protect the condensing unit’s heat exchanger
coils from hail damage. Damage to the condensing unit heat exchangers reduces the efficiency
of the units. If any existing unit(s) have damaged condensing coil fins, the fins should be
straightened using a fin comb.

SHIELD EMS OUTSIDE AIR SENSORS FROM DIRECT SUN

The photo below shows the outside air temperature (OAT) sensor at Heritage Elementary. Direct
sun exposure of outside air sensors can lead to skewed OAT readings which may interfere with
some sequences that rely on it for optimization. It is recommended to specify all OAT
installations with sun shields.

CHECK PNEUMATIC CONTROL SYSTEM AIR LINES FOR LEAKS

Keller High School has some AHUs still under partial pneumatic control. During the site visit
while in the central plant, the compressor for the pneumatic control system was observed to be
cycling frequently in an attempt to maintain system pressure. This could indicate potential air
leaks in the system. If so, identifying and repairing such leaks would lead to less compressor
runtime and energy savings. Ideally, the pneumatic controls should be replaced with full DDC
control to both eliminate the need for compressed air and also enhance equipment control
functionality (See Section 10.0 for more on controls upgrades projects).

SCHOOLS/LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM PAGE 32




|PRELIMINARY ENERGY ASSESSMENT REPORT AUGUST 2013 KELLER ISD I

DISABLE EQUIPMENT WHEN NOT NEEDED

The infrared image below shows a small pump on an AHU hot water valve at Keller Harvel
Elementary, believed to be intended as a booster pump or recirculation pump to keep hot water
available at the end of the line. In either case, on the day of the walk-through, the hot water
system was not in use. The start/stop signal for this pump is likely tied to the start/stop signal of
the AHU, while it should be configured to require both the AHU and hot water system to be
active before starting. Multiple small control fixes such as this are often identified during a
detailed building commissioning program (See Section 10.0) and when combined can yield
significant long-term savings.

INSULATE CHILLED WATER PUMPS

The thermal image below shows an uninsulated chilled water pump casing at the Keller High
School central plant. It is recommended that these pumps, as well as other uninsulated chilled
water pumps across the District, have insulation applied to them. Although resultant energy
losses are not necessarily significant, cold surface temperature as shown below will collect
condensation, potentially accelerating deterioration of the equipment.
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10.0 UTILITY COST REDUCTION MEASURES

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

REPLACE EXISTING T8 FLUORESCENT LAMPS WITH LOWER WATTAGE LAMPS
Low-wattage T8 fluorescent lamps are available in 30, 28 and 25-watt versions. The District
should consider replacing existing 32-watt T8 Fluorescent lamps with lower wattage lamps in
most cases. However, lower wattage T8 lamps produce a little less light, so it is important to
verify by calculation beforehand that recommended lighting levels will be maintained. Lighting
levels should be measured 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 energy use by about 12% while dropping the lighting level only
about 4%.

The estimated costs and savings noted below are based on replacement of existing 32-watt T8
lamps and do not account for ballast replacements (if existing are incompatible) or reduced lamp
counts (if existing lighting levels are above recommended levels). Estimates are based on a
preliminary walkthrough of the facilities. A detailed lighting analysis will be required to
determine exact cost, quantities and configuration to maximize the energy savings and lighting
performance. The cost and savings calculations below are based on 48” F28T8, extended life
linear fluorescent lamps. Lamp recycling is included in the cost estimates.

32W T8 LAMPS TO 28W T8 LAMPS

Estimated Estimated Estimated Annual Simple

Implementation Annual MMBTU Savings Payback

Building Cost Savings ($/yr) (MMBTUlyr) (years)
Keller High School $59,600 $7,500 248 7.9
Fossil Ridge High School $62,800 $7,900 260 7.9
Central High School $64,200 $8,000 268 8.0
Hillwood Middle School $25,000 $3,100 97 8.1
South Keller Intermediate School $24,300 $3,000 100 8.1
Bluebonnet Elementary School $15,300 $2,000 67 7.7
Park Glen Elementary School $11,700 $1,200 40 9.8
Heritage Elementary School $11,000 $1,200 40 9.2
Keller-Harvel Elementary School $12,500 $1,000 33 125
Shady Grove Elementary School $12,300 $1,000 33 12.3
Natatorium $1,400 $200 7 7.0
TOTAL $300,100 $36,100 1,194 8.3
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REPLACE HIGH BAY HID LIGHTING WITH FLUORESCENT LIGHTING

Several gyms, cafeterias, and auditoriums (as well as the natatorium pool) in the District use
High Intensity Discharge (HID) light fixtures. It is recommended that the District replace the
existing HID fixtures with T8BHO fluorescent fixtures suitable for the application. Fluorescent
fixtures offer improved control, reduced energy consumption and improved lighting levels.
Unlike HID fixtures which have long warm-up times and even longer re-strike times, fluorescent
fixtures can be switched off and on at will. This allows them to operate fewer hours, saving
energy and extending lamp life. The cost and savings estimates below are based on preliminary
observations and analysis. Note that fixtures selected for swimming pools or where subject to
abuse (like gyms) will require special features.

HIGH BAY HID TO FLUORESCENT CONVERSION

Estimated Estimated Estimated Annual Simple

Implementation Annual MMBTU Savings Payback

Building Cost Savings ($/yr) (MMBTUlyr) (years)
Keller High School $29,600 $4,900 162 6.0
Fossil Ridge High School $50,800 $7,300 241 7.0
Central High School $27,200 $3,900 131 7.0
Hillwood Middle School $34,000 $4,500 141 7.6
Shady Grove Elementary School $10,000 $1,000 33 10.0
Natatorium $22,000 $5,000 167 44
TOTAL $173,600 $26,600 874 6.5
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INSTALL CLASSROOM OCCUPANCY SENSORS

The District should consider installing occupancy sensors to improve control of interior lighting.
Occupancy sensors will help ensure lights are only on when the space is occupied. Ideally, dual
output sensors should be used, which dim or turn off lights when no motion is detected, while
also sending an "unoccupied” signal for the space to the Building Automation System (BAS).
This signal can then be used to set back thermostat setpoints, reduce VAV box minimum flows,
and enhance demand controlled ventilation. The table below provides estimated costs and
energy savings for the installation of occupancy sensors. Please note these estimates are based
on a preliminary assessment. Exact sensor locations, technology (Infrared, Ultrasonic, etc.) and
quantity can be determined during a detailed energy assessment or design phase. In general,
enclosed areas with intermittent use are typically good candidates (e.g. classrooms, offices, break
rooms and conference rooms). The costs and savings below reflect ceiling mounted dual output
occupancy sensors with signal integrated into HVAC controls.

CLASSROOM OCCUPANCY SENSORS (*)

Estimated Estimated Estimated Annual Simple

Implementation Annual MMBTU Savings Payback

Building Cost Savings ($/yr) (MMBTU/yr) (years)
Keller High School $125,000 $13,900 459 9.0
Fossil Ridge High School $70,000 $8,800 290 8.0
Central High School $115,000 $8,800 294 13.1
South Keller Intermediate School $50,000 $3,800 127 13.2
Bluebonnet Elementary School $20,000 $2,200 74 9.1
Park Glen Elementary School $22,500 $1,500 50 15.0
Heritage Elementary School $30,000 $3,000 100 10.0
Keller-Harvel Elementary School $25,000 $1,600 54 15.6
Shady Grove Elementary School $22,500 $1,400 47 16.1
Natatorium $5,000 $500 17 10.0
TOTAL $485,000 $45,500 1512 10.7

(*) Implementation cost estimates are for dual output sensors with integration into EMS
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OUTDOOR LIGHTS TO LEDs

It is recommended to retrofit outdoor lighting that is owned and maintained by the District with
lower energy alternatives. Available alternatives include high efficiency, long life induction
and/or LED lamps. In addition to operating at lower wattage, these retrofits also have the
advantage of shorter strike time, longer lamp life, and better color rending index while still
meeting IES foot-candle levels for the areas served. Replacements should be selected to
maintain adequate light levels post-retrofit. A detailed lighting analysis will be required to
determine exact cost, quantities and configuration to maximize energy savings and lighting
performance. The table below shows estimated costs and savings for retrofitting existing poles
with LED fixtures suited to the application. Note that the savings below do not include potential
lamp replacement cost savings, which can often make for more attractive return on investment.
These savings would depend on current lamp/ballast failure rates and material/labor costs to the
District for replacement.

OUTDOOR HID TO LED CONVERSION

Estimated Estimated Estimated Annual Simple

Implementation Annual MMBTU Savings Payback

Building Cost Savings ($/yr) (MMBTU/yr) (years)
Keller High School $60,000 $3,000 99 20.0
Fossil Ridge High School $90,000 $4,100 135 22.0
Central High School $57,000 $2,900 97 19.7
Hillwood Middle School $25,500 $1,300 41 19.6
South Keller Intermediate School $28,500 $1,400 47 20.4
Bluebonnet Elementary School $31,500 $1,600 54 19.7
Park Glen Elementary School $22,500 $1,100 37 20.5
Heritage Elementary School $21,000 $1,100 37 19.1
Keller-Harvel Elementary School $12,000 $600 20 20.0
Shady Grove Elementary School $28,500 $1,300 44 21.9
Natatorium $30,000 $1,500 50 20.0
TOTAL $406,500 $19,900 660 20.4
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REPLACE HVAC SYSTEMS

The four 210-ton chillers at Fossil Ridge HS are original to the building constructed 1995, and
are nearing the end of their useful life. Replacing these chillers with new high efficiency units
will yield energy and demand cost savings. It should be noted that this is a project already under
consideration by the District, which may also include provisions for ice-based thermal storage.
A thermal storage system will have the added benefit of load leveling to reduce demand peaks
(partial storage), or full-load shifting to cheaper off-peak periods (full storage) if a time-of-use
rate is implemented with the utility provider. Depending on campus load profile and utility peak
periods, planning for thermal storage in the design phase can also potentially decrease first cost
by reducing the peak chiller tonnage necessary. A detailed analysis of demand interval data,
utility rates, plant performance, chilled water loop delta-T, etc. would be required to determine
the feasibility, capacity, and cost of an integrated part or full shift thermal storage system.
Below are some of the potential pros and cons for chilled water thermal storage for the District's
consideration. The estimated costs and savings below are for a one-to-one replacement of the
existing systems only.

Thermal Storage Pros Thermal Storage Cons

e  TDSP savings under certain rate schedules. e Detailed analysis of existing load profile
needed to determine savings potential.
Increases complexity of system, particularly

e Can add capacity to plant at lower $/ton than

additional chillers. with ice-based storage & heat exchanger.
e Load leveling capabilities. e Use of glycol for ice-making adds expense and
derates chillers.
o Demand response capabilities. e Controls commissioning extra critical to avoid

single spikes losing whole-month savings.

The estimated costs and savings below are for a one-to-one replacement of the existing systems
only (without integrated thermal storage).

HVAC REPLACEMENT
Estimated Estimated Estimated Annual Simple
Implementation Annual MMBTU Savings Payback
Building Cost Savings ($/yr) (MMBTU/yr) (years)
Fossil Ridge High School $756,000 $36,000 1,187 21.0
TOTAL $756,000 $36,000 1,187 21.0
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INSTALL HYDRONIC PUMP VFDs

It is recommended that the District install Variable Frequency Drives (VFDs) on large pumps
that are currently constant speed. Such drives allow for reduced flow during low load periods,
resulting in energy and monetary savings. In the case of condenser water pumps at Keller HS
and Central HS, preliminary analysis showed the existing design head of the pumps to be sub-
optimal. VFDs can be used in this case to balance the system (in lieu of restrictive devices) to
design flow at the lowest possible head, yielding significant energy savings without necessarily
modulating the pump speed and flow when in operation. VFDs are also useful for equipment
soft starts. Many of the pumps identified for potential VFD installation also have old and
inefficient motors which should be replaced with premium efficiency motors along with the VFD
installation.

The estimated cost, savings, and payback period for installing VFDs at the campuses studied are
summarized in the table below. A detailed analysis should be conducted to identify the
necessary size, application, and control strategies of proposed VFDs. Care should be taken when
varying flow to maintain any minimum flow requirements of equipment such as chillers and
boilers.

HYDRONIC PUMP VFDs

Estimated Estimated Estimated Annual Simple

Implementation Annual MMBTU Savings Payback

Building Cost Savings ($/yr) (MMBTUlyr) (years)
(KAE:J'E: :x'l?:aicl; igg’tz;':mss and CWPs $80,000 $10,100 333 79
el PO T
(C:ggf;:r:?ar:j; ggc;:)t ;C;F',\)’VPS and CWPs $72,000 $8,800 294 8.2
ey mo | ww | w | e
e s | am | s | w
?:;';ig;if;;@n;g?of:mg; - PCHWPs $8,000 $800 27 100
ﬁgg%’fﬂ:’aiS‘;rgetg:zlryHishoo' - PCHWPs $16,000 $1,100 37 145
e PO rEENEE
TOTAL $302,400 $35,100 1,155 8.6
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INSTALL AHU FAN VFEDs

VFDs can also be used on large single zone units that are currently constant volume, such as
those serving gymnasiums, cafeterias, and auditoriums. Currently, these units vary the cooling
delivered to the space by opening or closing chilled and hot water valves, while the flow remains
the same. Varying this cooling with airflow will reduce fan power usage during part load
periods, with the added benefit of maintaining dehumidification capabilities (low cooling coil
leaving air temperatures) when sensible loads are low and latent loads are high.

At Park Glen and Shady Grove Elementary, hot-deck/cold-deck "multi-zone" units serve
classroom spaces. These units currently maintain constant fan speed and air volume, while
varying cooling/heating to each zone with dampers that mix hot-deck and cold-deck air streams.
On larger multi-zone units, it can be beneficial to also turn down airflow for energy savings and
dehumidification during part load periods.

The estimated cost, savings, and payback period from a preliminary analysis for installing VFDs
at the campuses studied are summarized in the table below. A detailed analysis would be
required to identify the necessary size, application, and control strategies of proposed VFDs. As
was the case with hydronic side variable flow, care should be taken to maintain any minimum
flows required by: equipment such as DX cooling or electric heat, space exhaust/pressurization
requirements, and ventilation code requirements.

AHU FAN VFDs

Estimated Estimated Estimated Annual Simple

Implementation Annual MMBTU Savings Payback

Building Cost Savings ($/yr) (MMBTU/yr) (years)
e i)
) w0 | wao | w | wo
g\lévgfggml\:tlgﬁ,lig (,[:2::: IH P) $45,000 $4,500 141 10.0
aupepbr(;;r;f;i:ir;ﬁ% acpr;ool $25,000 $2,800 o4 8.9
e,
e e w0 | awm | e | s
;(:Fljgrr-c;?r;vaf; Siﬁg:g%ﬁ;h ool $15,000 $1,000 33 15.0
roam | o | w0 | | o
TOTAL $275,000 $28,100 927 9.8
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COMPREHENSIVE COMMISSIONING (Cx) OF HVAC SYSTEMS

Detailed HVAC & Control system commissioning in an existing building involves analysis of
existing systems to ensure compliance with original set-up/design conditions and, where
feasible, analyzing the design to adjust operating parameters to enhance comfort and reduce
energy consumption. Overall, the goal of commissioning is to deliver a system that operates
optimally, meets the needs of the building owner and occupants, and is understood by the facility
operators. To reach this goal it is necessary for the commissioning process to provide
documentation and verification of the performance of all building equipment and systems. For
the process to work successfully it is equally important to have good communications between
all participants (owners, operators, and the commissioning agent) and to keep all parties involved
and informed of all pertinent decisions. For general information on Commissioning, reference
Appendix G.

HVAC Retro-commissioning (RCx) involves the optimization of an existing building’s energy
usage through testing and documentation. Typically, this procedure will review and improve a
building’s energy consumption levels by investigating staff and occupant observations as well as
optimizing the building systems to meet or surpass the original design goals. This process is
especially appropriate for buildings that have not been commissioned recently.

Preliminary examination (utility data review, discussion with staff, EMS review, and
walkthrough) of Keller ISD facilities indicate potential for energy cost savings primarily in the
HVAC systems operations. These facilities would greatly benefit by implementing a
Comprehensive Building Commissioning (Cx) program beyond standard RCx 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 requires collaborative efforts 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. The duration of such a comprehensive commissioning program
typically runs 12-14 months.

The following estimates are based on a preliminary walkthrough, control systems snapshot
review, available utility data analysis, and discussion with staff. The project, if authorized,
would normally be accomplished by an organization/firm with engineers specializing in
enhanced commissioning techniques and project implementation. The table on the following
page summarizes the implementation costs, annual savings, and payback for a comprehensive
commissioning program at the site. Note: The following table includes estimated budget/cost for
deferred maintenance items. The deferred maintenance budget is for repair items that the owner
needs to address (such as sensor replacement, damper repair, etc.), as well as any minor
controls upgrades identified by the commissioning team (i.e. pneumatic to DDC upgrades) that
would aid in system optimization.
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HVAC COMPREHENS IVE COMMISSIONING (Cx)
Estimated Estimated Estimated Annual Simple
Implementation Annual MMBTU Savings Payback
Building Cost Savings ($/yr) (MMBTU/yr) (years)
Keller High School $165,600 $48,700 1,609 34
Fossil Ridge High School $148,300 $36,200 1,193 4.1
Central High School $160,400 $31,500 1,054 5.1
Hillwood Middle School $69,500 $18,300 571 3.8
South Keller Intermediate School $30,400 $5,600 187 54
Bluebonnet Elementary School $42,400 $10,900 365 3.9
Park Glen Elementary School $32,600 $6,000 201 5.4
Heritage Elementary School $30,600 $9,000 301 34
Keller-Harvel Elementary School $34,700 $6,700 224 5.2
Shady Grove Elementary School $30,900 $5,200 174 5.9
Deferred Maintenance (All Facilities) $150,000 - - -
TOTAL $895,400 $178,100 5,881 5.0

INSTALL POWER FACTOR CORRECTION CAPACITORS

Install capacitor banks at the electrical service entrance or particular loads at each of the
locations below. The District is currently charged for average monthly power factors below 95%

(See Section 7.0).

Installing a capacitor bank will condition the power and reduce additional

costs. Capacitor banks vary in cost with the size required, which is dependent on the facility’s
electrical demand and the amount of power factor correction elected. If the source of low power
factor is a few large motors that always have the same low power factors, it may be most cost
effective to connect the capacitors to the system between the motor starter and the load, so that
the correction is only applied to the system while the offending motors are enabled. The
following estimated implementation costs refer to installing capacitors at the electrical service
entrances, and are based off preliminary utility data review. Detailed analysis would determine

actual size of capacitors necessary.

POWER FACTOR CORRECTION

Estimated Estimated Estimated Annual Simple

Implementation Annual MMBTU Savings Payback

Building Cost Savings ($/yr) (MMBTUlyr) (years)
Keller High School $24,500 $1,000 0 245
Fossil Ridge High School $102,400 $17,600 0 5.8
Bluebonnet Elementary School $24,200 $2,100 0 11.5
Park Glen Elementary School $21,600 $2,600 0 8.3
Heritage Elementary School $12,200 $1,500 0 8.1
Natatorium $21,800 $2,600 0 8.4
TOTAL $206,700 $27,400 0 75

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

for the above projects:
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SUMMARY OF ENERGY COST REDUCTION MEASURES (*)
Estimated Estimated Estimated Annual Simple
Implementation Annual MMBTU Savings Payback
Project Description Cost Savings ($/yr) (MMBTU/yr) (years)
32W T8 LAMPS TO 28W T8 LAMPS $300,100 $36,100 1,194 8.3
HIGH BAY HID TO FLUORESCENT CONVERSION $173,600 $26,600 874 6.5
CLASSROOM OCCUPANCY SENSORS (*) $485,000 $45,500 1,512 10.7
OUTDOOR HID TO LED CONVERSION $406,500 $19,900 660 20.4
HVAC REPLACEMENT $756,000 $36,000 1,187 21.0
HYDRONIC PUMP VFDs $302,400 $35,100 1,155 8.6
AHU FAN VFDs $275,000 $28,100 927 9.8
HVAC COMPREHENSIVE COMMISSIONING (Cx) $895,400 $178,100 5,881 5.0
POWER FACTOR CORRECTION $206,700 $27,400 0 75
DETAILED ASSESSMENT $143,000 - - -
CONTINGENCY $190,000 - -
MEASUREMENT AND VERIFICATION (M&V) $114,000 - - -
TOTAL: $4,247,700 $432,800 13,390 9.8

(*) Excludes potential utility rebates and maintenance savings

The above projects implementation costs and annual savings are estimated based on a
preliminary examination of the facilities. Cost estimates for a detailed investment-grade
assessment of the facilities, as well as construction contingency funds for the projects identified,
are included as a separate item. Estimated costs associated with measurement and verification
(M&V) of realized savings are also noted above. M&V would primarily use a whole building
approach with limited metering options. 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 (competitive bidding) would be in accordance with
District requirements, and construction management would be provided by the engineering
group who prepared the drawings and specifications.
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11.0 ENERGY MANAGEMENT POLICY

By requesting this study, the District has demonstrated interest in taking a more aggressive
approach to energy management. In order to establish an effective Energy Management
Program it should have support from top management. An Energy Management Policy adopted
by the school board sends a strong signal that energy management is an institutional priority. A
formal Energy Management Policy can be as simple as a two-page document that clearly states
the District’s energy management objectives. The policy should cover items such as:

e who is accountable for energy management

e what your energy savings targets are

e how you will monitor, review and report on progress

e staffing and training to support the policy

e criteria for energy management investment

e working energy efficiency into new capital investments

Along with a clear energy policy an energy management plan should be developed to ensure
sustained energy savings. The energy management plan is a document that details roles,
responsibilities, and objectives. Following are key items that should be included in an energy
management plan:

1. ESTABLISH ROUTINE ENERGY TRACKING AND REPORTING PROCEDURES
Establishing a procedure to monitor energy usage and cost will help identify energy use
patterns. The data will also help determine the effectiveness of the Energy Management
Program.

2. ESTABLISH AN ENERGY MANAGEMENT STEERING COMMITTEE
The Energy Management Steering Committee will include representatives from a cross
section of the District. The steering committee will serve as a review board to evaluate
all energy management recommendations before adoption and implementation. The
steering committee will meet quarterly or semiannually to review the District’s energy
cost and consumption. Regular meetings will ensure the Districts goals are being met
prior to the end of the year.

3. PROMOTE ENERGY AWARENESS
The energy management steering committee members shall establish a program to
publicize the District’s energy goals and progress on a quarterly or semiannually basis.
For example, student drawn posters of the District’s energy savings can be placed in
hallways. This will encourage student involvement and act as an educational tool.
Continuous promotion of the District’s goals will ensure the sustainability of the energy
management program and help achieve further energy savings.

SCHOOLS/LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM PAGE 44




|PRELIMINARY ENERGY ASSESSMENT REPORT AUGUST 2013 KELLER ISD I

4, ESTABLISH ACCEPTABLE EQUIPMENT PARAMETERS

Establish a District-wide uniform temperature set point for all HVAC units. Having a
standard setpoint will help keep HVAC runtimes to a minimum. The following are some
suggested temperature settings, however, the district will need to monitor and ensure that
other building parameters (humidity levels etc.) are within acceptable limits. Also, areas
with special equipment (MDF/IDF, server rooms, etc.) or materials (wood flooring, paper
storage, etc.) shall be maintained at the equipment supplier’s recommended settings and
settings appropriate to the material.

Occupied Cooling Temperature Setpoints:

Instructional Areas 73F-76F
Admin Areas T2F-76F
Unoccupied Cooling Temperature Setpoints:
Instructional Areas 85 F
Admin Areas 85 F
Occupied Heating Temperature Setpoints:
Instructional Areas 67F-69F
Admin Areas 67F-69F
Unoccupied Heating Temperature Setpoints:
Instructional Areas 55 F
Admin Areas 55 F

5. DISALLOW OR DISCOURAGE PERSONAL APPLIANCES
Establish a policy that prohibits use of personal appliances by District staff, such as mini
refrigerators and space heaters. Alternatively, establish disincentives such as a periodic
fee for use of such appliances. Collected fees could be used for energy awareness and
management in other areas.

6. ESTABLISH AFTERHOURS EVENTS APPROVAL PROCESS
Establish a procedure for requesting and approving afterhours events at District schools.
The events should be strategically scheduled for locations where an entire central plant is
not required to come online to accommodate a single space. Additionally, afterhours
equipment scheduling can be more tightly controlled to a specific pre-approved time
period.
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1. STAFF INCENTIVES AND RECOGNITION PROGRAM
Establishing a student, staff, and campus incentive and recognition program would help
promote and encourage support from staff and custodial members. The District may
consider implementing a staff incentive and recognition program. Following are some
program examples.

¢+ The energy accounting system can be used to monitor cost savings and compare it
to the base year consumption. An energy incentive plan consisting of a 50-50
sharing with the school campus and the Energy Management Program could be
employed. The school would get 50% of the savings resulting from energy cost
reduction. The school would be free to use the money for educational programs
such as materials, supplies, etc. The other 50% would be used for continuing
energy management efforts. The following is an example of the Building savings
summary report.

EXAMPLE:

High School - Annual Total Electric Cost

Baseline Current . .
(2006 - 07) (2007 - 08) Savings 50% Savings
$248,483 $240,483 $8,000 $4,000

In this example, the High School saved $8,000 where 50% ($4,000) will be
assigned to the school. This money would be paid in October of the following
fiscal year.

% An energy flag program should be implemented. There would be three energy
flags, one flag per each grade level. An energy flag would be awarded to the
schools exhibiting the greatest percentage reduction in energy costs. Energy flags
would be awarded on a rotating basis each summer. In order to provide motivation,
maintain enthusiasm, and recognize individuals doing their part to save the District
taxpayers money through the Energy Management Program, the local media
(including district newsletters) should be informed of the energy flag results. The
energy flags would be awarded in January and August of each year based on the
energy consumption of the previous four months.

% The successes of the program should also be communicated to the public through
the media to show what the District is doing to reduce costs to taxpayers.

8. NEW BUILDING AND CONSTRUCTION
Ensure proper maintenance and operation of energy using equipment in new buildings by
required adequate documentation of all systems and control strategies, specifying
minimum content of M&O manuals; specifying contractor requirements for cleaning and
adjusting equipment prior to occupancy; specifying on-site vendor training for M&O
staff; and requiring as-built drawings.

SCHOOLS/LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM PAGE 46




|PRELIMINARY ENERGY ASSESSMENT REPORT AUGUST 2013 KELLER ISD I

9. ESTABLISH A WATER MANAGEMENT PROGRAM
Along with saving energy the District should establish a program to reduce water
consumption. This was previously discussed in Section 6.0. In summary, the following
conservation measures should be employed.

a. Investigate the use of water conserving faucets, showerheads, and toilets in all new
and existing facilities.

b. Utilize water-pervious materials such as gravel, crushed stone, open paving blocks or
previous paving blocks for walkways and patios to minimize runoff and increase
infiltration.

c. Employ Xeriscaping, using native plants that are well suited to the local climate, that
are drought-tolerant and do not require supplemental irrigation.

d. Utilize drip irrigation systems for watering plants in beds and gardens.

Install controls to prevent irrigation when the soil is wet from rainfall.

f. Establish a routine check of water consuming equipment for leaks and repair
equipment immediately.

@
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12.0 FUNDING OPTIONS FOR UTILITY REDUCTION MEASURES

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 are 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 School District
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 School District 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 utilities in Texas 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.

Qualified School Construction Bond (QSCB)

The federal government authorizes tax-free bonds (QSCBs) through the American Recovery and
Reinvestment Act (ARRA), which help school districts fund new construction and major
renovation projects as well as land acquisition. In total, schools will save an estimated $10
billion in taxes using these bonds. They will also help reduce the cost of borrowing for use in
construction projects for public schools. For more information, please visit http://www.qgscb.us.

Build America Bonds

Under the American Recovery and Reinvestment Act, the Build America Bond program
provides funding for local and state governments in order to allow for capital projects on public
buildings, including public schools, water and sewer projects, energy projects, and
environmental projects. The bonds work by having the Treasury Department issue a state or
local government 35 percent of an interest payment on the bonds. This will cause the borrowing
costs incurred by the state of local government to be much less, allowing them to reach further
sources of borrowing. For further information, please visit http://www.ustreas.gov.

Energy Efficiency and Conservation Block Grant (EECBG)

The Office of Weatherization and Intergovernmental Programs (WIP) has administered the
EECBG, which provides funding to state and local governments for the purpose of improving
energy usage and efficiency, as well as improving environmental effects. It is being funded
under the ARRA, and can include building retrofits and audits, which aim to reduce energy use
in buildings and transportation. The State Energy Conservation Office receives a portion of
these funds to distribute to cities and counties interested in these projects. Further information
can be found by visiting: http://www1.eere.energy.gov/wip/eecbg.html
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Qualified Energy Conservation Bonds (QECB)

Energy projects can be eligible for QECBs, which are tax credit bonds that serve to assist with
energy efficient capital projects, renewable energy usage, and reductions in energy consumption.
The federal government has issued this loan program, which assists with funding of the interest
costs for the bonds. These energy conservation bonds are different from tax-exempt bonds
traditionally used because they can be regarded as taxable income. For more information on
QECBs, please visit http://www.dsireusa.org.

Qualified Zone Academy Bond (QZAB)

QZABs are available for school districts that can utilize the bonds form the federal government
for repair and rehabilitation projects. Tax credits are provided to bondholders nearly equal to the
interest that the state or community would normally be expected to pay. It can be utilized for
projects that qualify for the program. More information can be found by visiting
http://lwww2.ed.gov/programs/qualifiedzone.
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APPENDIX A

ENERGY LEGISLATION
(SB12, HB3693 AND SB300)



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

*SECOQ's Preliminary Energy Assessment (PEA) program is an excellent resource for
uncovering those energy-efficiency measures that can benefit your organization.

Appendix A-1



What counties are affected?

All political jurisdictions located in the following

Non-attainment and affected counties:

o

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 Honzttainment

for Ozone Only

Upshur  Victoria Waller  Williamson ~ Wilson Near Nonatizinment

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
EddyTrevino- 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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BILL ANAT YSIS

Senate Research Center S.B. 300
By: Patrick, Dan

Education

7/1/2009

Enrolled

AUTHOR'S / SPONSOR'S STATEMENT OF INTENT

Many mdependent school distriets across Texas are reporting severe financial difficulties due to
several factors, including the requirement to fulfill unfunded mandates. These mandates are
particularly burdensome to fast-growth school districts. In a difficult economic climate and with
dwindling resources, districts are forced to fulfill unnecessary mandates rather than focus on
their basic mission, which is to educate students.

S.B. 300 amends current law relating to eliminating or modifving certain mandates on school
districts.

RULEMAKING AUTHORITY

This bill does not expressly grant any additional rulemaking authority to a state officer,
Institution, or agency.

SECTION BY SECTION ANALYSIS

SECTION 1. Amends Section 11.1513(d), Education Code, as follows:

(d) Requures that the employment policy provide that not later than the 10th school day
before the date on which a district fills a vacant position for which a certificate or license
1s required as provided by Section 21.003, other than a position that affects the safety and
security of students as determined by the board of trustees, the district is required to
provide to each current district employee notice of the position by posting the position on
a bulletin board at certain locations or. rather than and, the district's Internet website, if
the district has a website, and a reasonable opportunity to apply for the position.

SECTION 2. Amends Section 25.112, Education Code, by amending Subsection (d) and adding
Subsections (e)-(g). as follows:

(d) Authorizes the commissioner of education (commissioner), on application of a school
district (district), to except the district from the limit in Subsection (a) (relating to the
prohibition of more than 22 students enrolled in an elementary school class) if the
conmuissioner finds the limit works an undue hardship on the district. Provides that an
exception expires at the end of the school year for which it is granted. Deletes existing
text providing that an exception expires at the end of the semester for which it is granted.
and prohibiting the commissioner from granting an exception for more than one semester
at a time.

(e) Requires a district seeking an exception under Subsection (d) to notify the
conumissioner and apply for the exception not later than the later of October 1 or the 30th
day after the first school day the district exceeds the limit in Subsection (a).

(f) Authorizes the commissioner, if a district repeatedly fails to comply with this section,
to take any appropriate action authorized to be taken by the commissioner under Section

39.131 (Sanctions for Districts).

(2) Requires the Texas Education Agency, not later than January 1, 2011, to report to the
legislature the number of applications for exceptions under Subsection (d) submitted by
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each district and for each application indicate whether the application was granted or
denied. Provides that this subsection expires February 1, 2011.

SECTION 3. Amends Section 34.0021, Education Code, by amending Subsections (a) and (b)
and adding Subsection (c-1), as follows:

(a) Authorizes, rather than requires, each school district, pursuant to the safety standards
established by the Department of Public Safety under Section 34.002. to conduct a
training session for students and teachers concerning procedures for evacuating a school
bus during an emergency.

(b) Provides that a school distiict that chooses to conduct a training session under
Subsection (a) is encouraged to conduct the school bus emergency evacuation training
session in the fall of the school year. Provides that the school district is also encouraged
to structure the training session so that the session applies to school bus passengers, a
portion of the session occurs on a school bus, and the session lasts for at least one hour.
Deletes existing text requiring a school district to conduct the school bus emergency
evacuation training at least twice each school year. with one traming session occurring mn
the fall and one training session occurring in the spring. Deletes existing text requiring
that a portion of the training session occur on a school bus and requiring the training
session to last for at least one hour.

(e-1) Provides that a school district, immmediately before each field trip involving
transportation by school bus, is encouraged to review school bus emergency evacuation
procedures with the school bus passengers, including a demonstration of the school bus
emergency exits and the safe manner to exit.

SECTION 4. Amends Section 44.902, Education Code, as follows:

Sec. 44.902. New heading: LONG-RANGE ENERGY PLAN TO REDUCE
CONSUMPTION OF ELECTRIC ENERGY. (a) Creates this subsection from existing
text. Requires the board of trustees of a district to establish a long-range energy plan to
reduce the district's annual electric consumption by five percent beginning with the 2008
state fiscal year and consume electricity in subsequent fiscal years i accordance with the
district's energy plan. Deletes existing text requiring the board of trustees of a district to
establish a goal to reduce the school district's annual electric consumption by five percent
each state fiscal year for six years beginning September 1, 2007.

(b) Requires that the plan required under Subsection (a) nclude strategies for
achieving energy efficiency that result in net savings for the district or can be
achieved without financial cost to the district and for each strategy identified
under Subdivision (1), the initial, short-term capital costs and lifetime costs and
savings that may result from implementation of the strategy.

(¢) Requires the board of trustees, in determining under Subsection (b) whether a
strategy may result m financial cost to the district, to consider the total net costs
and savings that may occur over the seven-year period following implementation
of the strategy.

(d) Authorizes the board of trustees to submit the plan required under Subsection
(a) to the State Energy Conservation Office for the purposes of determining
whether funds available through loan programs administered by the office are
available to the district.

SECTION 5. Repealer: Section 44.901(b) (regarding the requirement that the board of trustees
establish a goal to reduce electric consumption by five percent each year for six vears),
Education Code.

SECTION 6. Provides that this Act applies beginning with the 2009-2010 school year.

SECTION 7. Effective date: upon passage or September 1, 2009.
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APPENDIX B

SAMPLE UTILITY DATA
REPORTING FORM



Keller ISD - Sample Utility Input Form

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

MONTH $ $/KWH $ $/MCF
Jul-12 1,890,300 | 174,176 | $0.0921 $335 $1,970 $5.9
Aug-12 2,017,856 | 184,910 | $0.0916 $297 $1,941 $6.5
Sep-12 | 2,366,855 | 214,249 | $0.0905 $881 $5,022 $5.7
Oct-12 2,139,359 | 196,435 | $0.0918 $2,959 $18,284 $6.2
Nov-12 1,979,446 | 181,782 | $0.0918 $4,844 $31,463 $6.5
Dec-12 | 1,859,689 | 162,513 | $0.0874 $6,667 $44,070 $6.6
Jan-13 1,643,040 | 150,504 | $0.0916 | $10,608 | $61,471 $5.8
Feb-13 1,879,524 | 173,259 | $0.0922 $7,814 $45,263 $5.8
Mar-13 1,748,318 | 159,482 | $0.0912 $4,789 $26,133 $5.5
Apr-13 1,695,479 | 159,230 | $0.0939 $3,723 $21,093 $5.7
May-13 1,740,854 | 173,803 | $0.0998 $2,548 $15,545 $6.1
Jun-13 1,996,193 | 194,424 | $0.0974 $486 $3,515 $7.2
Total 22,956,913 |$2,124,767| $0.0926 45,950 | $275,771 $6.0

Monthly Electrical Consumption (kwh) and Cost ($)
B Consumption (KWh)

2,500,000

e C0St ($)

250,000

2,000,000

Il

1,500,000

1,000,000

500,000

Il

Electrical Consumption (kWh)

200,000

- 150,000

100,000

- 50,000

Cost ($)

Natural Gas Consumpt

_$12,000

S $8,000
$6,000
$4,000 -

$2,000 -

$0

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

s C 05t ($)

$70,000
- $60,000

- $50,000

4

Jul-12
Aug-12

Sep-12
Oct-12
Nov-12

Dec-12
Jan-13
Feb-13

Mar-13
Apr-13

May-13

Jun-13

- $40,000
- $30,000§
- $20,0008
- $10,000

- $0
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APPENDIX C

BASE YEAR
CONSUMPTION HISTORY



Energy Cost and Consumption Benchmarks

Electric Natural Gas* Total Total EUI ECI Approx.
Building KWh/Yr | MMBTU/Yr| kWh/SF | $Cost/Yr MCF/Yr | MMBTU/Yr| MCF/KSF | $Cost/Yr | $Cost/Yr |MMBTU/Yr|kBTU/SF/Yr| $/SF/Yr SF
1 |Keller High School 4,537,149 15,485 12.33 468,443 6,003 6,183 16.32 36,170 504,613 21,668 59 1.37 367,900
2 |Fossil Ridge High School 5,015,663 17,118 12.94 519,238 11,917 12,275 30.74 71,367 590,605 29,393 76 1.52 387,700
3 |Central High School 4,194,235 14,315 10.00 324,422 11,457 11,801 27.32 68,064 392,486 26,116 62 0.94 419,300
4 |Hillwood Middle School 2,404,320 8,206 15.56 185,392 3,182 3,277 20.60 18,950 204,342 11,483 74 1.32 154,500
5 |South Keller Intermediate School 1,115,712 3,808 8.26 88,988 2,314 2,384 17.14 14,209 103,197 6,191 46 0.76 135,000
6 |Bluebonnet Elementary School 1,194,414 4,077 12.67 121,780 1,751 1,803 18.57 10,426 132,206 5,880 62 1.40 94,300
7 |Park Glen Elementary School 715,580 2,442 9.87 78,182 1,386 1,427 19.11 8,394 86,576 3,869 53 1.19 72,500
8 |Heritage Elementary School 963,450 3,288 14.19 98,398 1,014 1,044 14.93 6,341 104,739 4,333 64 1.54 67,900
9 |Keller-Harvel Elementary School 685,600 2,340 8.90 54,824 1,361 1,402 17.68 8,364 63,188 3,742 49 0.82 77,000
10 [Shady Grove Elementary School 784,920 2,679 10.30 62,776 1,318 1,358 17.30 8,106 70,882 4,037 53 0.93 76,200
11 |Natatorium 1,345,870 4,593 35.79 122,324 4,247 4,375 112.96 25,379 147,704 8,968 239 3.93 37,600
kKWh/Yr | MMBTU/Yr| kWh/SF | $Cost/Yr MCF/Yr | MMBTU/Yr| MCF/KSF | $Cost/Yr | $Cost/Yr |MMBTU/Yr|kBTU/SF/Yr| $/SF/Yr SF
22,956,913 78,352 12.15 2,124,767 45,950 47,329 24.31 275,771 2,400,538 125,681 67 1.27 1,889,900

*Complete natural gas data from the utility were unavailable for Keller HS. Consumption and cost were estimated based on District records for the period of February 2012-February 2013.
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Water Cost and Consumption Benchmarks

Total Water Usage Benchmarks
Building Provider | Gallons/Yr | $Cost/Yr | Gal/SF/Yr | Gal/Stdnt/Dy SF Students**
1 [Keller High School Keller 6,799,600 | $60,731 18 7.0 367,900 2,672
2 |Fossil Ridge High School Ft. Worth | 7,334,961 | $59,224 19 8.7 387,700 2,299
3 |Central High School Ft. Worth | 7,536,923 | $75,614 18 7.9 419,300 2,620
4 |Hillwood Middle School Ft. Worth | 3,965,073 $38,106 26 9.1 154,500 1,190
5 [South Keller Intermediate School* Keller 3,506,200 $21,037 26 11.1 135,000 862
6 |[Bluebonnet Elementary School Ft. Worth | 4,885,487 $36,367 52 20.8 94,300 645
7 |Park Glen Elementary School Ft. Worth | 1,549,033 $17,117 21 8.1 72,500 524
8 |Heritage Elementary School Ft. Worth 908,971 $8,826 13 4.1 67,900 608
9 |Keller-Harvel Elementary School Keller 1,767,200 $16,182 23 10.5 77,000 462
10 |Shady Grove Elementary School Keller 2,415,500 $15,949 32 12.4 76,200 532
11 [Natatorium Keller 2,789,900 | $22,337 74 N/A 37,600 N/A
Gallons/Yr | $Cost/Yr | Gal/SF/Yr | Gal/Stdnt/Dy SF Students**
43,458,849 | $371,490 67 44 1,889,900 12,414

*Data fromthe utility were unavailable for South Keller IS. Consumption and cost were estimated based on District records for the period of February 2012-February 2013.

**Student enroliment data provided by the District.

NOTE: Months highlighted in yellow, consumption and costs were estimated based on data from District tracking spreadsheet.
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18007-68004 25532-51006 31952-76006 34257-
61005 43717-29005 45412-60006 53037-86008

73712-07007 96147-56007 97292-42003 72327- District: Keller ISD
ACCOUNT# 91004 Electric
3024771676 Gas
BUILDING: Keller High School FLOOR AREA: 367,900 estimated
ELECTRICAL NATURAL GAS/ FUEL WATER
DEMAND TOTALALL
CONSUMPTION METERED CHARGED COST OF ELECTRIC CONSUMPTION TOTAL CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($) [ COSTS (%) MCF COSTS (3) GAL COSTS($)
July 2012 343,232 1,778 1,842 12,944 $36,494 45 $272 732,100.0 6,347.9
Aug 2012 350,882 1,620 1,845 11,773 $36,134 32 $209 572,500.0 51215
Sep 2012 453,192 1,823 2,018 13,429 $44,553 62 $390 399,500.0 3,661.7
Oct 2012 449,607 2,004 2,022 14,947 $45,680 615 $3,692 644,600.0 5,670.7
Nov 2012 416,117 1,850 1,887 13,894 $42,131 592 $3,551 708,200.0 6,188.0
Dec 2012 351,977 1,725 1,890 12,598 $37,287 1,329 $7,971 640,300.0 5,699.2
Jan 2013 330,752 1,527 1,720 11,505 $34,079 1,717 $10,284 701,500.0 6,229.2
Feb 2013 382,506 1,601 1,718 12,302 $38,641 1,125 $6,747 435,100.0 3,967.6
Mar 2013 366,776 1,578 1,723 12,124 $37,236 202 $1,240 552,200.0 4,980.5
Apr 2013 329,671 1,592 1,701 12,059 $34,981 161 $1,001 393,200.0 3,573.2
May 2013 361,999 1,876 1,924 13,862 $38,605 35 $251 528,800.0 4,762.3
Jun 2013 400,438 1,832 1,900 13,377 $42,622 88 $562 491,600.0 4,529.4
TOTAL 4,537,149 154,814 $468,443 6,003.1 $36,170 6,799,600 60,731.05
Energy Use Index:
Annual Total Energy Cost = 504,613 $lyear Total site BTU's/Yr + Total Area (SF) = 59 kBTU/SF/year Water Utility :  City of Keller
Total KWH/yr x 0.003413 = 15,485.29 MMBTU/year
Total MCF/yr x1.03 = 6,183.19 MMBTU/year Energy Cost Index:
TotalOtherx__ = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 1.37 $/SFlyear
Total Site MMBTU's/yr = 21,668 MMBTU/year

Electric Utility: GDF Suez

Gas Utility: Atmos
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36507-70007 04682-49005 73212-58009 52742- District: Keller ISD
ACCOUNT# 90000 Electric
3024769152 3024732673 Gas
BUILDING: Fossil Ridge High School FLOOR AREA: 387,700 estimated
ELECTRICAL NATURAL GAS/ FUEL WATER
DEMAND TOTALALL
CONSUMPTION METERED CHARGED COST OF ELECTRIC CONSUMPTION TOTAL CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($) [ COSTS (%) MCF COSTS (3) GAL COSTS($)
July 2012 366,175 1,633 2,304 14,159 $39,234 84 $469 663,327.0 5,272.6
Aug 2012 428,450 1,706 2,254 13,893 $43,707 62 $388 688,010.0 6,571.7
Sep 2012 536,832 2,058 2,198 16,691 $53,338 365 $2,184 1,116,913.0 8,037.2
Oct 2012 453,451 1,795 1,937 15,302 $46,323 938 $5,755 523,899.0 4,366.6
Nov 2012 417,694 1,780 1,923 15,337 $44,508 1,257 $8,322 694,219.0 5,689.2
Dec 2012 496,789 1,582 1,855 13,303 $40,994 1,542 $10,752 516,718.0 4,315.2
Jan 2013 331,658 1,636 1,841 12,559 $35,163 2,393 $13,852 480,814.0 4,037.3
Feb 2013 455,823 1,782 1,932 13,873 $47,163 2,127 $12,042 447,229.0 3,777.3
Mar 2013 404,569 1,697 1,881 13,596 $41,640 1,452 $7,745 517,990.0 3,777.2
Apr 2013 356,779 1,937 2,090 14,809 $39,255 880 $4,863 472,212.0 3,851.2
May 2013 335,795 1,982 2,185 15,296 $39,819 711 $4,247 565,264.0 4,497.7
Jun 2013 431,648 2,242 2,411 16,597 $48,095 106 $749 648,366.0 5,031.4
TOTAL 5,015,663 175,413 $519,238 11,917.1 $71,367 7,334,961 59,224.34
* Natural Gas service not included in this summary.
Energy Use Index:
Annual Total Energy Cost = 590,605 $lyear Total site BTU's/Yr + Total Area (SF) = 76 kBTU/SF/year Water Utility:  City of Fort Worth
Total KWH/yr x 0.003413 = 17,118.46 MMBTU/year
Total MCF/yr x1.03 = 12,274.61 MMBTU/year Energy Cost Index:
TotalOtherx__ = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 1.52 $/SFlyear
Total Site MMBTU's/yr = 29,393 MMBTU/year

Electric Utility: GDF Suez

Gas Utility: Atmos
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District: Keller ISD
ACCOUNT# 15246009 15246010 15246011 800667599 Electric
3024771425 Gas
BUILDING: Central High School FLOOR AREA: 419,300 estimated
ELECTRICAL NATURAL GAS/ FUEL WATER
DEMAND TOTALALL

CONSUMPTION METERED CHARGED COST OF ELECTRIC CONSUMPTION TOTAL CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($) [ COSTS (%) MCF COSTS (3) GAL COSTS($)
July 2012 369,443 0 0 0 $28,727 14 $91 1,936,497.2 13,868.3
Aug 2012 361,744 0 0 0 $28,130 52 $314 1,919,143.6 13,521.7
Sep 2012 395,734 0 0 0 $30,769 119 $717 1,266,663.2 9,854.0
Oct 2012 378,180 0 0 0 $29,407 614 $3,764 633,481.2 6,345.2
Nov 2012 352,410 0 0 0 $26,181 1,320 $8,382 508,939.2 5,546.8
Dec 2012 315,829 0 0 0 $23,474 1,307 $9,158 212,058.0 3,861.7
Jan 2013 343,379 0 0 0 $25,512 3,155 $17,960 260,603.2 4,223.9
Feb 2013 345,431 0 0 0 $25,663 1,776 $10,416 60,438.4 3,169.8
Mar 2013 306,411 0 0 0 $22,776 1,156 $6,148 57,596.0 3,147.7
Apr 2013 325,706 0 0 0 $25,018 1,074 $5,895 52,659.2 3,109.4
May 2013 331,178 0 0 0 $28,244 773 $4,573 41,439.2 3,022.2
Jun 2013 368,790 0 0 0 $30,520 96 $647 587,404.4 5,943.2
TOTAL 4,194,235 $324,422 11,457.1 $68,064 7,536,923 75,613.92

Energy Use Index:

Annual Total Energy Cost = 392,486 $lyear Total site BTU's/Yr + Total Area (SF) = 62 kBTU/SF/year Water Utility:  City of Fort Worth
Total KWH/yr x 0.003413 = 14,314.92 MMBTU/year
Total MCF/yr x1.03 = 11,800.81 MMBTU/year Energy Cost Index:
TotalOtherx__ = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 0.94 $/SFlyear
Total Site MMBTU's/yr = 26,116 MMBTU/year

Electric Utility: Tri County Gas Utility: Atmos
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District: Keller ISD
ACCOUNT# 15246006 Electric
3024812229 Gas
BUILDING: Hillwood Middle School FLOOR AREA: 154,500 estimated
ELECTRICAL NATURAL GAS/ FUEL WATER
DEMAND TOTALALL
CONSUMPTION METERED CHARGED COST OF ELECTRIC CONSUMPTION TOTAL CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($) [ COSTS (%) MCF COSTS (3) GAL COSTS($)
July 2012 247,680 0 0 0 $19,220 31 $176 494,353.2 3,775.0
Aug 2012 256,320 0 0 0 $19,890 30 $188 401,152.4 3,263.3
Sep 2012 266,400 0 0 0 $20,671 80 $489 447,154.4 3,911.8
Oct 2012 215,040 0 0 0 $16,691 159 $987 384,247.6 3,430.6
Nov 2012 194,400 0 0 0 $14,411 281 $1,808 475,054.8 3,894.5
Dec 2012 171,360 0 0 0 $12,706 322 $2,301 403,546.0 3,474.9
Jan 2013 176,160 0 0 0 $13,061 714 $4,096 83,102.8 1,778.4
Feb 2013 186,240 0 0 0 $13,807 619 $3,558 143,616.0 2,250.6
Mar 2013 176,640 0 0 0 $13,096 399 $2,163 154,387.2 2,057.4
Apr 2013 175,680 0 0 0 $13,465 332 $1,830 258,434.0 2,684.0
May 2013 163,200 0 0 0 $13,897 188 $1,138 415,588.8 3,610.1
Jun 2013 175,200 0 0 0 $14,479 28 $217 304,436.2 3,975.2
TOTAL 2,404,320 $185,392 3,182.0 $18,950 3,965,073 38,105.74
Energy Use Index:
Annual Total Energy Cost = 204,342 $lyear Total site BTU's/Yr + Total Area (SF) = 74 kBTU/SF/year Water Utility:  City of Fort Worth
Total KWH/yr x 0.003413 = 8,205.94 MMBTU/year
Total MCF/yr x1.03 = 3,277.46 MMBTU/year Energy Cost Index:
TotalOtherx__~ = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 1.32 $/SFlyear

Total Site MMBTU's/yr = 11,483 MMBTU/year

Electric Utility: Tri County Gas Utility: Atmos
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District: Keller ISD
ACCOUNT# 15246007 Electric
3024811257 Gas
BUILDING: South Keller Intermediate School FLOOR AREA: 135,000 estimated
ELECTRICAL NATURAL GAS/ FUEL WATER
DEMAND TOTALALL
CONSUMPTION METERED CHARGED COST OF ELECTRIC CONSUMPTION TOTAL CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($) [ COSTS (%) MCF COSTS (3) GAL COSTS($)
July 2012 93,888 0 0 0 $7,520 32 $186 543,200.0 3,259.2
Aug 2012 106,944 0 0 0 $8,563 26 $169 554,300.0 3,325.8
Sep 2012 124,608 0 0 0 $9,973 46 $292 437,000.0 2,622.0
Oct 2012 111,168 0 0 0 $8,900 151 $951 469,800.0 2,818.8
Nov 2012 95,616 0 0 0 $7,314 197 $1,285 366,700.0 2,200.2
Dec 2012 82,944 0 0 0 $6,348 259 $1,892 29,800.0 178.8
Jan 2013 80,640 0 0 0 $6,172 479 $2,785 31,000.0 186.0
Feb 2013 74,496 0 0 0 $5,704 325 $1,956 54,100.0 324.6
Mar 2013 77,376 0 0 0 $5,926 296 $1,617 49,700.0 298.2
Apr 2013 82,176 0 0 0 $6,501 240 $1,368 55,400.0 332.4
May 2013 86,976 0 0 0 $7,641 202 $1,279 300,300.0 1,801.8
Jun 2013 98,880 0 0 0 $8,428 61 $430 614,900.0 3,689.4
TOTAL 1,115,712 $88,988 2,314.1 $14,209 3,506,200 21,037.20
Energy Use Index:
Annual Total Energy Cost = 103,197 $lyear Total site BTU's/Yr + Total Area (SF) = 46 kBTU/SF/year Water Utility:  City of Keller
Total KWH/yr x 0.003413 = 3,807.93 MMBTU/year
Total MCF/yr x1.03 = 2,383.52 MMBTU/year Energy Cost Index:
TotalOtherx__~ = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 0.76 $/SFlyear
Total Site MMBTU's/yr = 6,191 MMBTU/year
Electric Utility: Tri County Gas Utility: Atmos
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District: Keller ISD
ACCOUNT# 01867-98005 Electric
3024769590 Gas
BUILDING: Bluebonnet Elementary School FLOOR AREA: 94,300 estimated
ELECTRICAL NATURAL GAS/ FUEL WATER
DEMAND TOTALALL
CONSUMPTION METERED CHARGED COST OF ELECTRIC CONSUMPTION TOTAL CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($) [ COSTS (%) MCF COSTS (3) GAL COSTS($)
July 2012 99,603 458 491 3,418 $10,226 57 $308 388,511.0 2,822.9
Aug 2012 114,014 465 505 3,504 $11,395 5 $63 794,974.2 5,099.0
Sep 2012 122,681 616 649 4,416 $12,820 78 $230 676,565.6 4,548.3
Oct 2012 110,421 497 519 3,617 $11,167 19 $131 736,556.0 4,908.0
Nov 2012 114,027 447 519 3,329 $11,252 271 $1,750 597,203.4 4,101.5
Dec 2012 96,622 383 519 2,997 $9,753 182 $1,309 473,708.4 3,400.8
Jan 2013 67,155 357 519 2,743 $7,321 366 $2,118 58,568.4 1,138.3
Feb 2013 91,838 339 519 2,668 $9,453 281 $1,635 92,154.0 1,380.4
Mar 2013 93,225 331 519 2,640 $9,083 176 $972 244,446.8 2,101.2
Apr 2013 81,437 336 519 2,657 $8,226 157 $886 103,074.8 1,371.4
May 2013 93,955 437 519 3,171 $9,958 137 $842 482,534.2 34725
Jun 2013 109,436 438 519 3,193 $11,128 23 $181 237,190.6 2,022.7
TOTAL 1,194,414 38,353 $121,780 1,750.7 $10,426 4,885,487 36,366.85
Energy Use Index:
Annual Total Energy Cost = 132,206 $lyear Total site BTU's/Yr + Total Area (SF) = 62 kBTU/SF/year Water Utility:  City of Fort Worth
Total KWH/yr x 0.003413 = 4,076.53 MMBTU/year
Total MCF/yr x1.03 = 1,803.22 MMBTU/year Energy Cost Index:
TotalOtherx__~ = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 1.40 $/SFlyear

Total Site MMBTU's/yr = 5,880 MMBTU/year

Electric Utility: GDF Suez Gas Utility: Atmos
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District: Keller ISD
ACCOUNT# 24447-73006 Electric
3024770113 Gas
BUILDING: Park Glen Elementary School FLOOR AREA: 72,500 estimated
ELECTRICAL NATURAL GAS/ FUEL WATER
DEMAND TOTALALL
CONSUMPTION METERED CHARGED COST OF ELECTRIC CONSUMPTION TOTAL CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($) [ COSTS (%) MCF COSTS (3) GAL COSTS($)
July 2012 26,974 200 375 1,841 $3,072 16 $98 63,879.2 920.3
Aug 2012 41,867 293 375 2,336 $5,273 28 $178 88,712.8 1,112.5
Sep 2012 70,933 347 380 2,700 $7,528 25 $2 243,997.6 2,3145
Oct 2012 75,227 355 387 2,742 $7,896 84 $530 163,288.4 1,689.8
Nov 2012 69,162 306 333 2,438 $7,259 166 $1,077 161,343.6 1,674.7
Dec 2012 61,548 283 319 2,356 $6,673 186 $1,339 131,648.0 1,444.8
Jan 2013 49,656 275 310 2,241 $5,633 237 $1,386 56,399.2 862.4
Feb 2013 62,630 293 335 2,452 $7,076 226 $1,322 117,436.0 1,338.0
Mar 2013 61,621 252 310 2,178 $6,398 147 $821 115,266.8 1,321.1
Apr 2013 54,890 267 310 2,258 $6,064 129 $737 148,552.8 1,579.7
May 2013 66,331 297 334 2,458 $7,260 133 $819 161,493.2 1,680.2
Jun 2013 74,741 327 361 2,616 $8,050 7 $84 97,015.6 1,179.4
TOTAL 715,580 28,616 $78,182 1,385.6 $8,394 1,549,033 17,117.22
Energy Use Index:
Annual Total Energy Cost = 86,576 $lyear Total site BTU's/Yr + Total Area (SF) = 53 kBTU/SF/year Water Utility:  City of Fort Worth
Total KWH/yr x 0.003413 = 2,442.27 MMBTU/year
Total MCF/yr x1.03 = 1,427.17 MMBTU/year Energy Cost Index:
TotalOtherx__~ = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 1.19 $/SFlyear
Total Site MMBTU's/yr = 3,869 MMBTU/year

Electric Utility: GDF Suez

Gas Utility: Atmos
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District: Keller ISD

ACCOUNT# 65382-63004 04682-49005 Electric
3024770588 Gas
BUILDING: Heritage Elementary School FLOOR AREA: 67,900 estimated
ELECTRICAL NATURAL GAS/ FUEL WATER
DEMAND TOTALALL

CONSUMPTION METERED CHARGED COST OF ELECTRIC CONSUMPTION TOTAL CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($) [ COSTS (%) MCF COSTS (3) GAL COSTS($)
July 2012 51,525 257 358 2,307 $5,845 21 $128 5,984.0 170.0
Aug 2012 72,675 340 364 2,522 $7,575 15 $104 10,547.0 205.0
Sep 2012 93,075 366 383 2,902 $9,270 27 $177 95,819.0 1,161.0
Oct 2012 88,175 335 347 2,636 $8,658 75 $477 106,665.0 949.0
Nov 2012 86,500 405 442 3,180 $9,213 95 $631 94,323.0 853.0
Dec 2012 82,500 310 338 2,507 $8,253 137 $972 83,178.0 767.0
Jan 2013 73,000 255 338 2,384 $7,352 196 $1,166 61,336.0 598.0
Feb 2013 87,000 265 338 2,408 $8,796 143 $843 108,909.0 969.0
Mar 2013 78,500 265 338 2,343 $7,781 107 $605 77,7920 731.0
Apr 2013 78,500 340 347 2,556 $7,922 84 $495 97,988.0 884.0
May 2013 81,500 310 338 2,458 $8,369 88 $554 105,842.0 945.0
Jun 2013 90,500 360 377 2,781 $9,364 24 $191 60,588.0 594.0
TOTAL 963,450 30,984 $98,398 1,013.9 $6,341 908,971 8,826.00

Energy Use Index:

Annual Total Energy Cost = 104,739 $lyear Total site BTU's/Yr + Total Area (SF) = 64 kBTU/SF/year Water Utility:  City of Fort Worth
Total KWH/yr x 0.003413 = 3,288.25 MMBTU/year
Total MCF/yr x1.03 = 1,044.32 MMBTU/year Energy Cost Index:
TotalOtherx__~ = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 1.54 $/SFlyear
Total Site MMBTU's/yr = 4,333 MMBTU/year
Electric Utility: GDF Suez Gas Utility: Atmos
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District: Keller ISD
ACCOUNT# 33838001 Electric
3024732413 Gas
BUILDING: Keller-Harvel Elementary School FLOOR AREA: 77,000 estimated
ELECTRICAL NATURAL GAS/ FUEL WATER
DEMAND TOTALALL
CONSUMPTION | METERED | CHARGED COST OF ELECTRIC | CONSUMPTION TOTAL CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($) COSTS ($) MCF COSTS ($) GAL COSTS($)
July 2012 75,600 0 0 0 $6,061 3 $35 78,400.0 761.1
Aug 2012 81,200 0 0 0 $6,508 10 $78 46,100.0 498.3
Sep 2012 85,600 0 0 0 $6,859 24 $169 72,800.0 720.7
Oct 2012 64,800 0 0 0 $5,198 65 $432 135,500.0 1,243.0
Nov 2012 50,400 0 0 0 $3,867 124 $884 153,000.0 1,388.8
Dec 2012 43,600 0 0 0 $3,349 321 $1,894 154,800.0 1,417.7
Jan 2013 50,400 0 0 0 $3,867 278 $1,632 196,100.0 1,765.4
Feb 2013 45,200 0 0 0 $3,471 257 $1,451 184,900.0 1,671.1
Mar 2013 39,600 0 0 0 $3,044 113 $660 194,300.0 1,750.3
Apr 2013 44,800 0 0 0 $3,556 129 $805 177,300.0 1,607.1
May 2013 47,200 0 0 0 $4,158 34 $256 262,500.0 2,324.5
Jun 2013 57,200 0 0 0 $4,886 5 $67 111,500.0 1,034.2
TOTAL 685,600 $54,824 1,361.4 $8,364 1,767,200 16,182.13
Energy Use Index:
Annual Total Energy Cost = 63,188 $lyear Total site BTU's/Yr + Total Area (SF) = 49 kBTU/SF/year Water Utility:  City of Keller
Total KWH/yr x 0.003413 = 2,339.95 MMBTU/year
Total MCF/yr x1.03 = 1,402.24 MMBTU/year Energy Cost Index:
TotalOtherx__ = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 0.82 $/SF/year
Total Site MMBTU's/lyr = 3,742 MMBTU/year

Electric Utility: Tri County

Gas Utility: Atmos

Appendix C-11




District: Keller ISD
ACCOUNT# 15246001 Electric
3024857691 Gas
BUILDING: Shady Grove Elementary School FLOOR AREA: 76,200 estimated
ELECTRICAL NATURAL GAS / FUEL WATER
DEMAND TOTALALL

CONSUMPTION METERED CHARGED COST OF ELECTRIC CONSUMPTION TOTAL CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($) [ COSTS (%) MCF COSTS (3) GAL COSTS($)
July 2012 66,600 0 0 0 $5,342 12 $82 299,600.0 1,766.12
Aug 2012 78,120 0 0 0 $6,262 9 $68 254,700.0 1,454.00
Sep 2012 85,080 0 0 0 $6,817 3 $36 367,500.0 2,078.69
Oct 2012 74,760 0 0 0 $5,993 22 $155 302,800.0 1,946.47
Nov 2012 65,520 0 0 0 $5,020 89 $584 235,300.0 1,581.00
Dec 2012 56,520 0 0 0 $4,334 132 $945 170,000.0 1,211.65
Jan 2013 51,840 0 0 0 $3,977 244 $1,452 169,000.0 1,181.93
Feb 2013 55,560 0 0 0 $4,261 243 $1,418 55,300.0 529.77
Mar 2013 52,800 0 0 0 $4,050 235 $1,338 80,300.0 760.54
Apr 2013 59,640 0 0 0 $4,725 135 $785 91,200.0 728.21
May 2013 68,520 0 0 0 $6,025 165 $1,017 132,300.0 1,013.32
Jun 2013 69,960 0 0 0 $5,971 29 $225 257,500.0 1,696.90
TOTAL 784,920 $62,776 1,318.2 $8,106 2,415,500 15,948.60

Energy Use Index:

Annual Total Energy Cost = 70,882 $lyear Total site BTU's/Yr + Total Area (SF) = 53 kBTU/SF/year Water Utility:  City of Keller
Total KWH/yr x 0.003413 = 2,678.93 MMBTU/year
Total MCF/yr x1.03 = 1,357.75 MMBTU/year Energy Cost Index:
TotalOtherx__ 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 0.93 $/SFlyear
Total Site MMBTU's/yr 4,037 MMBTU/year

Electric Utility: Tri County

Gas Utility: Atmos
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District: Keller ISD
ACCOUNT# 24452-97005 Electric
3024769787 Gas
BUILDING: Natatorium FLOOR AREA: 37,600 estimated
ELECTRICAL NATURAL GAS/ FUEL WATER
DEMAND TOTALALL
CONSUMPTION METERED CHARGED COST OF ELECTRIC CONSUMPTION TOTAL CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($) [ COSTS (%) MCF COSTS (3) GAL COSTS($)
July 2012 149,580 280 319 2,271 $12,435 19 $126 256,400.0 1,919.6
Aug 2012 125,640 358 408 2,851 $11,476 28 $183 315,900.0 2,338.3
Sep 2012 132,720 294 337 2,592 $11,652 51 $336 256,200.0 1,851.5
Oct 2012 118,530 276 326 2,478 $10,523 218 $1,410 208,500.0 1,634.1
Nov 2012 117,600 264 326 2,438 $10,628 453 $3,189 264,700.0 2,064.8
Dec 2012 100,000 246 326 2,385 $9,342 949 $5,5637 210,000.0 1,740.7
Jan 2013 88,400 240 326 2,365 $8,368 828 $4,740 228,800.0 1,897.3
Feb 2013 92,800 232 326 2,326 $9,227 693 $3,874 186,400.0 1,701.6
Mar 2013 90,800 234 326 2,264 $8,451 505 $2,825 225,800.0 1,975.9
Apr 2013 106,200 210 326 2,214 $9,518 402 $2,429 161,500.0 1,420.4
May 2013 104,200 232 326 2,255 $9,827 82 $569 214,400.0 1,744.6
Jun 2013 119,400 234 326 2,419 $10,879 19 $163 261,300.0 2,048.6
TOTAL 1,345,870 28,856 $122,324 4,247.2 $25,379 2,789,900 22,337.34
Energy Use Index:
Annual Total Energy Cost = 147,704 $lyear Total site BTU's/Yr + Total Area (SF) = 239 kBTU/SF/year Water Utility:  City of Keller
Total KWH/yr x 0.003413 = 4,593.45 MMBTU/year
Total MCF/yr x1.03 = 4,374.62 MMBTU/year Energy Cost Index:
TotalOtherx__~ = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 3.93 $/SFlyear
Total Site MMBTU's/yr = 8,968 MMBTU/year

Electric Utility: GDF Suez

Gas Utility: Atmos
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APPENDIX D

ENERGY PERFORMANCE
COMPARISON CHARTS



TEESI Database of Texas Schools
Energy Performance Comparison Chart
e HIGH SCHOOLS e

HIGH SCHOOLS

Keller HS

Central HS

Fossil Ridge|HS

0 20 40 60 80 100 120 140

EUI (kBtu/SF/YR)

160

(The chart above is a comparison of EUls based on sample data from TEESI’s database of Texas Schools)
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MIDDLE SCHOOLS

TEESI Database of Texas Schools
Energy Performance EUlI Comparison Chart
e MIDDLE SCHOOLS e

South Keller IS

Hillwood MS

0 20 40 60 80 100 120 140
EUI (kBtu/SF/YR)

(The chart above is a comparison of EUIs based on sample data from TEESI’s database of Texas Schools)
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ELEMENTARY SCHOOLS

TEESI Database of Texas Schools
Energy Performance Comparison Chart
e ELEMENTARY SCHOOLS e

: Shady Grove E
- Park Glen ES

<——— | Keller-Harvel ES

192}

<— BluebonnetES
<——— Heritage ES

50 100 150 200 250 300 350

EUI (kBtu/SF/YR)

400

(The chart above is a comparison of EUIs based on sample data from TEESI’s database of Texas Schools)
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APPENDIX E

TYPICAL EQUIPMENT
MAINTENANCE CHECKLISTS



Boilers Checklist
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Boilers Checklist (contd)
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Boilers Checklist (contd)
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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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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

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.

The costs of commissioning to the owner vary between forms, 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, for typical new construction or renovation projects, the following lists the commissioning
costs as percentages of each system cost.

e 2% to 3% of mechanical cost for Mechanical Systems (HVAC and controls)?

! Continuous Commissioning Guidebook for Federal Energy Managers (Energy Systems Laboratory at Texas A&M University)
2 Wilkison, R. (2000) Establishing Commissioning Fees, ASHRAE Journal 42 (4): 41-47
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e 1% to 2% of electrical cost for Electrical Systems®
e 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.

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

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

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

e 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.

% PECI, 2000. The National Conference of Building Commissioning Proceedings, Portland Energy
Conservation Inc. OR.
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APPENDIX H

ENERGY STAR PORTFOLIO
MANAGER REFERENCE MATERIAL



INTRODUCTION TO ENERGY STAR PORTFOLIO MANAGER

An entity’s energy baseline can be developed using ENERGY STAR’s Portfolio Manager. One
of the primary reasons for using ENERGY STAR Portfolio Manager is its ability to normalize
the baseline according to several key factors (i.e. Weather, Square Feet, Hours of Operation,
Number of Computers, etc.). Itis also 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 buildings and WWTPs
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. The Statement of Energy
Performance is required for applying for ENERGY STAR Recognition from EPA/DOE. If
ENERGY STAR recognition is pursued, the SEP will need to be verified and certified by a
qualified professional.

Some facility types are not able to receive an ENERGY STAR rating. However, Portfolio
Manager can still serve as a valuable tool for in tracking utility consumption and setting targets
for performance of these facilities.

To develop an entity’s baseline, 12 months of utility consumption, cost data, and Building Space
Use information is required. The following is reference materials that explain how to input this
information as well as perform other basic tasks within Portfolio Manager. For further
information, please visit ENERGY STAR’S Portfolio Manager at:

http://www.energystar.gov/index.cfm?c=evaluate performance.bus portfoliomanager
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LOGGING IN TO PORTFOLIO MANAGER

Log in to Portfolio Manager with user name and password. This will bring the user to the
My Portfolio page, which includes a summary of the user’s facilities.

Website: https://portfoliomanager.energystar.gov/pm/login.html

ﬁ ENERGY STAR® =

Portfoliol\Vlanager™ T

Welcome to Portfolio Manager ENERGY STAR
Helping you track and improve energy efficiency across your entire portfolio of properties. Buildings Homepage
Username | | Take a Training
Password: .| |
| forqot my password ==a Learn More About
| forgot my usemame. 1 4 POHfU”O Manager
:d These links provide more information from
/ ENERGY STAR and are nol available in French.
Use this form to login to

ENERGY STAR Portfolio

mation system. System usage may be monitored, recorded, and subject to audit. Unauthorized use of the system is prohibited and subject to

Manager (or register for the  |nindicates consent to monitoring and
first time).
FO”OW Us = .j % E Contact Us | Privacy Policy | Browser Requirements ENERGY STAR Buildings & Plants Website

Figure 1: ENERGY STAR Portfolio Manager Homepage
ADDING A FACILITY/PROPERTY

If a facility does not already exist in Portfolio Manager, the user can use the ‘Add a Property’
link to create an entry in Portfolio Manager for that single facility.

Click the “Add a Property” selection located near the top of the main ‘My Portfolio’ page, as
seen in Figure 2.

m ENERGY STAH Welcome TEXASENERGY: Account Settings | Contacts | Help | Sign Out
PortfoliolVlanager™
MyPortfolio Sharing Planning Reporting  Recognition
Properties (401) Netifis - Click ‘Add a Property’

a to create an entry for a

single facility.

Source EUI Trend (KBtu/ft?) My Properties (401)
00 Filter by: | View All Properties (401) [

Create Group | Manage Groups

200 ﬂ Name * Action
-

Figure 2: My Portfolio main page
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In Figure 3 below, select the primary function of the property (i.e. office, K-12 school,
wastewater treatment plant, etc.), whether the property is one or more buildings (i.e. a campus),
and whether it is existing or a proposed design. Click Get Started! when completed.

h' ENERGY STAR® Welcome TEXASENERGY: Account Settings | Contacts | Help | Sign Out

PortfoliolVlanager”

Set up a Property: Let's Get Started!

Properties come in all shapes and sizes, from a leased space in a large office building, to a K-12 school with a pool. to a large medical complex with lots of
buildings. Since there are s0 many choices. Portfolio Manager can walk you through getting your property up and running. When you're done, you'll be ready to
start monitering your energy usage and pursue recognition!

Your Property's Primary Function =
_f‘J Tip

To setup a property, you'll need

Select a primary function |ZH information such as gross floor area
and operating hours. You can use our
handy data collection workshest, in
advance, to prepare the information that
you will need to complete this process.

We'll get into the details later. For now. overall, what main purpose does your property senve?

Learn mare about primary functions/property types

Your Property’s Buildings

. How many physical buildings do you consider part of your property? i B
Enter basic o Tr
information © None: My property is part of a building Nat sure what kind of property you are?
©) One: My property is a single building Because we focus onwhole building
abOUt the new ©) More than One: My property includes multiple buildings benchmarking, you wantto selectthe
faC|||ty How many? property type that best reflects the activity

in the majority of your building. Don't

waorry if you have other tenants with
different business types, just selectthe

l}!] ll Your Property’s Construction Status main activity.
III Is your property already built or are you entering this property as a construction project that has net

yet been completed?

@ Existing: My property is built, occupied and/or being used. | will be using Portfolio Manager
to track energy/water consumption and, perhaps, pursue recognition.
) Design Project Wy property is in the conceptual design phase (pre-constructian): | will be
\ using Portfolio Manager to evaluate the energy efficiency of the design project.

Get Started! Cancel

Figure 3: General Facility Information

After clicking Get Started!, enter basic property information. Here you can change the
property’s name, address, and gross floor area.

About Your Design

Name: ‘ Sample Building ‘
Country: “ United States |z||
Street Address: | 12345 Some Street |

\ |
City/Municipality: ‘ Some City ‘
State/Province: .@
Postal Code: [ 7a718 |
Year Planned for ‘@‘

Construction Complation:

Gross Floor Area: \ 15000 | | Sq Ft |Z| [F] Temporary Value

Gross Floor Area is the total foor area, expressed in squars fest or squars meters, measured from the principal xterior surfaces of the buiding(s)
and not including parking areas).

Figure 4: About Your Design Tab
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Click Continue to enter property use details, as seen below in Figure 5 (specific details to be
entered will vary depending on the space use selected previously). They must be entered in
correctly and accurately in order to be eligible for ENERGY STAR recognition. If ENERGY
STAR recognition is not a primary goal, or if precise attribute values are initially unknown,
default values may be used temporarily.

Property Use Details

In order to provide you with metrics about your design, we need to know how the space in this property will be used. Based on the p
you selected, we are assuming this is how the floor area of this property will be used. If your property has multiple uses you can ad

Click Edit
Name to edit
existing use.

derto correctly classify the square footage of your design property.

¥ Building i;se Edit Name

—'\ddﬂn Dth er Typ e of .L-I-se

Click ‘Add’ to add a new use
within a facility.

B |<7

-12 School refers to buildings or campuses used as a school for Kindergarten through 12th grade students. This does notinclude college or
university classroom facilities/laboratories, or vocational, technical, trade, adult, or continuing education schools.

Gross Floor Area should include all space within the building(s), including classrooms, administrative space, conference reoms, kitchens used
by staff, lobbies, cafeterias, gymnasiums, auditoriums, laboratory classrooms, portable classrooms, greenhouses, stairways, atriums, elevator

shafts, small landscaping sheds, and storage areas.

The ENERGY STAR score for K-12 School does not apply to preschool or day care buildings; in order to classify as K-12 school, more than 75%

of the students must be in kindergarten or clder.
Property Use Detail

Gross Floor Area

Gymnasium Floor Area

High School

Number of Workers on Main Shift
Student Seating Capacity

Months in Use

Weekend Operation

Number of Computers

Cooking Facilities

Number of Walk-in Refrigeration/Freezer Units
Percent That Can Be Heated
Percent That Can Be Cooled

School District

Click ADD PROPERTY to finish.

Value

“[15000 | [sa.rt[x]

=l

| Use adefault
EI [] Use a default
| [ uUse a default

[ Use a default

[=]
EI [ Use a default

| [ Use a default

[e] B useademut | oy this box if

current attribute value
is unknown.

1 B
EIUsea efadl

[:{1 [ Use a default

Figure 5: Property use details.
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ADDING/EDITING ENERGY METERS

From the My Porfolio tab, scroll to the My Properties section and click on the property you
want to add meters for. Click the Meters tab (as seen in Figure 6). To edit an existing meter,

click the meter name, as shown below.

Click ‘Add Meter’ to

add a utility meter to a
Summary Details Meters Goals Design Sing|e faci“ty.

- Energy Meters (3)
Energy Click meter

Cons| name to edit View =5 8 Disgrem

utility meter to
asingle facility. | ™™ o e il B

—>

Meters for Performance
Metrics

Eleciric GodMeter | oo o0 Moz
View/Edit Configurafion = Sl [ et

i | K

d

S Gt Water Meters (0)

Electric Distribution Utility (EDU): View 55 8 Disgram Add Another Meter
Elmt A

Figure 6: Adding an Energy Meter from the Meters Tab

Start setting up the meters, by choosing your energy sources and number of meters, then
click on Get Started!

Get Started Setting Up Meters for test

There are four ways to enter meter data. First. you can enter manually, starting below. Second, you can set up you
specially formatted spreadsheet with just your bill data. Third, for advanced users, you can use cur upload tool the
meters and enter bill dats. And finally, you can hire an organizstion that exchanges dsts to update your energy d

Sources of Your Property's Energy
How does your property acquire energy? Please select all that apply.
Electric

purchased from the grid

How Many Meters?

[C] generated on site with my own solar panels

[F] generated on site with my cwn wind turbines
Matural Gas
FPropane
Fuel Cil {Mo. 2}
Diesel
District Steam

District Hot Water

OooGooagao

District Chilled Water

Don't see your energy sources?

See more eNergy Sources”

Figure 6: Select the types and numbers of meters to add.
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Select the type, units, the first bill date, and put a checkmark if the meter is still in use. Click
CONTINUE to begin adding billing info.

About Your Meters for test

Entes the information below about your new metess. The meters units and fis bill date ase reguired. You can alic change the meter's name

2 Energy Meters for test (Click table to edit)

Other In Enter as

| | Meter Hame Type Trpe Units First Bill Date Use? Last Bill Date Dalivery?
[ [Ellactric Grid Mater 4 Elwctric - Grig E 3 m "
[F] | Electric Gri Meter#2 | Elediric- Grid Ed

X Dslete Sglgctes Entigs

Add Angther Entn

Figure 7: Configuring meter entries

Your Meter Entries for test

Mow we need actual energy consumption information in order to start providing you with your metrics and, possibly, your score!

2 Energy Meter(s) for test

W Electric Grid Meter #1 Ecit ¥ Delats Mater
" . Green
D Start Date End Date Usage Cost Estimation = .
KV (ousand Was-
B || || ([ sT ] | @ &
Pours)

1| o e foioed 0 enoel soreadenest witn your basicflll iformation .
using ouf soresdsnest ol Ghoose File | Mo file chosen

Enter monthly
cost data from
% Delet Utlllty bill.

Enter monthly
W Electric Grid Meter #2 qit energy use data

. . from utility bill.
Enter correct billing period Cancel

from the monthly utility

bill. Figure 8: Entering energy data
Electric | Meter# ~* Read Date Reading |
Service NN 06222011 1691.00
(5230011 1609.00
Read Differe 8.0
Nisturical Usage KWH Multipligr 160
i | Total Consumption in KIWH 11120
- Demand Usag 52,600
6T ' Billing Rate: Gen Sve Demand Sumener
= ] “ ‘ IH Energy Charge Q200 @3 090000 per KWH..........c.c. 2% 16
ooy ru ey Demand Chage 5280 @S1AT00000 perkW..... ... 4078
- Fusd Charge 312000 @9 010500 perkWH ..o ST
Transmission Senvice Cost Ady 5280 @S 2650000 perkW ..o A

TOTAL CURRENT CHARGES - Electic SR S ——

Figure 9: Sample facility utility bill
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GENERATING A STATEMENT OF ENERGY PERFORMANCE

A Statement of Energy Performance (SEP) is a required document in applying for ENERGY
STAR recognition. It can also be used for purposes other than applying for ENERGY
STAR, such as formalizing information regarding a facility’s energy performance or energy
and environmental performance impacts.

On the home page, select the MyPortfolio tab and click on the property you want to generate
a SEP for (You may already be in here). Now click on the Goals tab. To the left you will see
a section named Generate & Download Performance Reports for Property.

Summary Details Meters Goals Design
Energy Performance (kBtuift?) Current Baselines & Targets
Selected Baselines: Energy: Mot Avsilable Water: Not Avsilsble
Earliest Baselines: Energy: Mot Avsilable Water: Mot Available

calcuiziad by Portiolio Manager)

Emergy Use Intensity

Target: Mot Set
Design Target: ot Set
M Source EUI
Metrics Comparison for Your Property & Your Target
- Generate & Download
F'erform_ance Reports for e e — o —
this Property {Not Avansbis} {Not Avatsbis) Praperty*
. S nent of Energy Performance

L=

Figure 10: Generating a Statement of Energy Performance from the Facility page

Select Statement of Energy Performance (SEP). In the next page, select the reports to

download, the property, the timeframe, and the contacts for the report. Click Generate &
Download Report(s)

Generate and Download Reports

Portfolic Manage al standard reports for properties that can be useful in communicating ye
offer detailed inf ut your property for 8 single time period and are presented in & POF forr

o Select Repori(s) to Download
Statement of Energy Performance (SEP)
D ENERGY STAR Data Verification Chedklist
[F] Score Card

[F] Ststement of Energy Design Intent (SEDI)

o Select Property for Repori(s)

Property:

test B
o Select Timeframe for Report(s)
Timeframs *| current ear Iz‘

O seiect Contacts for Repori(s)

Select Property Contacts.

Click GENERATE
REPORT.

Select Contact

Select Organizstion

Verifying Professicnal: Select Contact

Generate & Download Report(s) L=

Figure 11: Setting up Statement of Energy Performance
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SETTING ENERGY PERFORMANCE BASELINES AND TARGETS

An energy ‘Baseline Period’ for a facility is a 12-month period of complete energy data that
can be compared to a facility’s current energy performance or specified goal. To seta
baseline period for a particular facility, click on the Goals Tab, scroll to the Current
Baselines & Targets section, and click on Set Baselines or Target. ‘Set Baseline Periods’
on the main facility page (as shown below).

Summary Details Meters Goals Design
Energy Performance (kBtulft?) Current Baselines & Targets
% Selected Baselines: Energy: Jul 2010 Water: Not Available
S 200
E Earliest Baselines: Energy: Jul 2010 Water: Mot Available
ﬁ {calculated by Portfolic Manager)
§ 0 Target: Mot Set
o Baseline (Jul Current (Jul
& 2020 2110 Design Target: Not Set

Source EL .
— qﬁ;'réu ||E ! : Set Baselines or Target

Figure 12: Use the goals tab to set goals and view progress from a baseline period.

In the new window, scroll to the Baselines section. Use the drop down menu to select an
Energy Baseline Period from which to compare to current consumption and your goal metric.

Set Performance Baseline & Target

To establish a performance target, you must first set a baseline for comparison. Then, you can establish a per
target reduction (%). The energy use and costs displayed reflect required levels to meet either the target rating

Baselines

Energy Baseline: @ Select a baseline: | 07/31/2010 E <::|

& Baseline dates are only available for perieds of 12 full months of ercrov
consumption information entered in vour meters.

- Let Portfolio Manager automatically set my baselines

Water Daseline: You must have at least one water meter to select water baselines.
After you add a meter, don't forget to associate your meter as well.

Figure 13: Setting a baseline period for a single facility from the Facility page
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The user can choose one of two methods to set an energy performance target: by ENERGY
STAR rating or target reduction (%). Click the desired method, and specify a desired target
(as seen below). Click Save & Calculate Other Metrics to view the baseline, current,
target, and median metrics such as EUI, energy star score, and greenhouse gas (GHG)
emission statistics for your building type.

Specify a target here

and click "Save &
Calculate Other
Metrics"

Target Metric:

Target Value:

[ Target ENERGY STAR Score [+]

ﬁi—'.

v

| 1-100 value

Save & Calculate Other Metrics

-'@" Select "Calculate Other Metrics™ to refresh the table after making changes to
"Target Metric” and "Target Value”

Metric E'jﬂ:lﬂé':g}
EMERGY STAR score (1-100% 30

Source EUI (kBtu/ft=) 1736

Site EUI (kBtu/fi=) 55.3
Source Energy Use (kBtu) M712323.8
Site Energy Use (kBtu) 110548202

Energy Cost ($)

3239599.9905

Total GHG Emissions (MICO2e) 17431

Figure 14: Setting an Energy Performance Target for a single facility

Current

{Jul 2010) L
=5 75

173.6 1432
5.3 456
347123238 | 28640000
110548802 | 9120000

323899.9905 | 267166.15656636556

1743.1 1437.34823261
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Select either
target score or
target reduction
here

36820000

11860000
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DELETING A FACILITY, SPACE, OR METER

Deleting a property from Portfolio Manager will delete everything associated with that
particular property, including general information (address, year built, type of property), any
spaces designated within the facility, and any Energy/Water meters. To delete a property,
click on the property you want to delete, select the Details tab, and click on the Delete this
Property button on the bottom left corner, as shown in Figure 15 below.

school Weather-Normalized
123 main, san marcos, TX 786868 | Map It R —

Portfolic Manager Property ID: 2492443 Primarily: Cther Current EUL: NI.'A
Year Built: 2000

Baseline EUE  N/A

Summary Details Meters Goals Design

This Property's Overall Use
Basic Information perty

E - View as Disgram | Add Another Type of Use IZI
Details
- - Gross .
Construction Status: Hame Primary Function Floor Area Action
Existing
rFf deral Property: | T 20d muRigle uses and bulkdings ko il propery, jou can use inks Soresdsnest lemolsie to uploed
@ your Ifrmztion
Find A Service & Product Provider
[5PP): )
Mene Gross Floor Area Comparison /|| Keeping Your Property
Information up to date
[ E R TR T T v The total of the Gross Floor Ares for your uses egquals the
S0dress, e Gross Floor Area for your property. Learn more. If your property has more than one
- building, it is important that you kesp
@ W Use Total GFA Property GFA your use details updated at both the

praperty snd building levels so that
your ENERGY STAR score

Unigue Identifiers (IDs)

Portfolic Manager 1D:
245932443

Standard |Ds: None

Custom |Ds: None
Property Motes
[ You c3n select from Portiollo Managers

Standiard 106 5o SRovioe 1T B0 Sers 1N Use the following area to keep notes on your property.
CEIE MEOUEEIE. O jOU CE0 CTEENE UD WD TInE
Custom 108 50 Ta7 j0u C3 oSS MESENence your
DIODEt I OMer SyEtems

—_—

— I .
, Ceution! Deleting your property is Yiou Rizue 1000 ChaEracers remaining T your notes

= permanent.

Figure 15: Deleting a facility from the Facility page
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ONLINE HELP

ENERGY STAR provides a detailed ‘HELP’ section online, as seen in Figure 16.

Click the HELP link (found at the top of
every Portfolio Manager page) for further
assistance from ENERGY STAR.

A 4

EN ERGY STAH Welcome TEXASENERGY: Account Settings | C-Jntacq\ Help | ggn Qut

A [ ]
eI ®
=2 Portfolio)anager

MyPortfolio Sharing Planning Reporting  Recognition
Properties (402) Motifications (0)
You have no new notifications
Source EUI Trend (kBtu/ft?) My Properties (402)
300 Filter by: | view All Properties (402) [ =] Search

Create Group | Manage Groups

=0 \/\ Name = Action

9th Grade Academy | wantto...
100
Academy | wantto...
v 2002 2004 2006 2008 2010 2042
Adame Elementary | wantto... Iz‘

Figure 16: ENERGY STAR Portfolio Manager Help Section
It can also be found at the following link:

https://www.energystar.gov/istar/pmpam/help/portfolio manager online help.htm

The information found in this section provides a wealth of information regarding operation of
Portfolio Manager, including a glossary of terms, step-by-step tutorials, instructions for applying
for ENERGY STAR recognition, and managing user accounts. It also includes a *Search’
function, which allows the user to locate applicable Help topics.
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