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ENERGY MANAGEMENT REPORT AUGUST 2009 CITY OF PORTLANDI

Local Governments Energy Management Program
City of Portland
1900 Billy G. Webb
Portland, Texas 78374
Contact Person: Sandy Clarkson, Director of Finance
Phone: (361) 777-4520

1.0 EXECUTIVE SUMMARY

A preliminary, on-site analysis of the City of Portland was conducted for the purpose of
identifying cost effective energy system retrofit projects. This report documents that analysis.

This service was provided at no cost to the City of Portland through the Local Government
Energy Management 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 Local Governments for the purpose of planning, funding, and
implementing energy saving measures, which will ultimately reduce facility energy bills.

The annual cost savings, implementation cost estimate and simple payback for all building
energy retrofit projects identified in this preliminary analysis are summarized below. Individual
building projects are summarized in Section 7.0 of this report.

Implementation Cost Estimate: $430,600
Annual Energy Cost Savings: $72,900
Simple Payback: 5.9 years

Recommendations and information of interest to the City of Portland is provided in this report
regarding Energy Consumption and Performance (Section 3.0), Energy Accounting (Section 4.0),
Senate Bill 12 and House Bill 3693 Overview (Section 5.0), Recommended Maintenance and
Operations Procedures (Section 6.0), Retrofit Opportunities (Section 7.0), Funding Options
(Section 8.0), and Energy Management Policy (Section 9.0). A follow-up visit to the City of
Portland will be scheduled to address any questions pertaining to this report, or any other aspect
of this program.

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

SECO / Stephen Ross TEESI / Saleem Khan
(512) 463-1770 (512) 328-2533

LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM PAGE 1
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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.

1. Community Center
Stories:

Area:

Bldg. Components:
Typical Lighting Fixtures:
HVAC:

Controls:

Single story building

31,758 SF

Masonry exterior, flat modified bitumen slab on grade
T8 fluorescent fixtures with electronic ballasts
Packaged roof top units

Standard Thermostats

2. Agquatic Center & Bathhouse

Stories:
Area:

Bldg. Components:
Typical Lighting Fixtures:
HVAC:

Major Pool Systems:

3. City Hall
Stories:

Area:
Bldg. Components:

Typical Lighting Fixtures:
HVAC:

Controls:

4. Library
Stories:

Area:

Bldg. Components:
Typical Lighting Fixtures:
HVAC:

Controls:

LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM

Single story building

Bathhouse - 1,087 SF

Lap Pool - approximately 6,200 SF (25m x 25yds)

Bathhouse - Masonry exterior, pitched metal roof, slab on grade
Bathhouse - T8 fluorescent fixtures with electronic ballasts
Bathhouse - Unconditioned space

Lap pool - is primarily heated via a natural gas boiler system, the
lap pool is cooled via a Chiller/Heat Pump system. Chiller/Heat
pump is also capable of heating the pool.

Two story building

10,883 SF

Masonry exterior, flat modified bitumen and pitched metal roof,
slab on grade

T8 and T5 fluorescent fixtures with electronic ballasts

Air cooled chilled water system, central Air Handling Units
(AHUs) with Variable Frequency Drives (VFDs) and Variable Air
Volume (VAV) terminal units with electric heat.

Energy Management System (EMS), manufacturer Johnson
Controls

Single story building

8,249 SF

Masonry exterior, pitched metal roof, slab on grade
T8 fluorescent fixtures with electronic ballasts
Split-DX systems

Programmable thermostats

PAGE 2
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5. Public Works Department Office

Stories:

Area:

Bldg. Components:
Typical Lighting Fixtures:
HVAC:

Controls:

6. Fire Station No. 2
Stories:

Area:

Bldg. Components:

Typical Lighting Fixtures:

HVAC:
Controls:

7. Senior Activity Center
Stories:

Area:

Bldg. Components:
Typical Lighting Fixtures:
HVAC:

Controls:

8. Fire Station No. 1
Stories:

Area:

Bldg. Components:
Typical Lighting Fixtures:

HVAC:
Controls:

LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM

Single story building

4,943 SF

Masonry exterior, pitched metal roof, slab on grade
T8 fluorescent fixtures with electronic ballasts
Split-DX systems

Standard thermostats

Single story building

6,486 SF

Masonry exterior, flat modified bitumen and pitched metal roof,
slab on grade

T8 fluorescent fixtures with electronic ballasts and HID fixtures in
garage bays

Split-DX systems

Standard Thermostats

Single story building

3,600 SF

Brick exterior, flat built-up tar and gravel roof, slab on grade
T12 fluorescent fixtures with magnetic ballasts

Split-DX systems

Standard Thermostats

Single story building

4,560 SF

CMU walls, flat modified bitumen, slab on grade

T8 fluorescent fixtures with electronic ballasts and T12 fluorescent
fixtures with magnetic ballasts

Split-DX systems

Standard Thermostats

PAGE 3
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9. Truck Repair Building

Stories: Single story building
Area: 2,880 SF
Bldg. Components: Masonry exterior, pitched metal roof, slab on grade

Typical Lighting Fixtures: T8 fluorescent fixtures with electronic ballasts and T12 fluorescent
fixtures with magnetic ballasts

HVAC: Unconditioned facility

Controls: N/A

10. Documents and Water Parts Storage

Stories: Single story building
Area: 2,100 SF
Bldg. Components: Masonry exterior, flat modified bitumen and pitched metal roof,

slab on grade
Typical Lighting Fixtures: T8 fluorescent fixtures with electronic ballasts
HVAC: Unconditioned facility
Controls: N/A

11. Laboratory at WWTP

Stories: Single story building

Area: 31,758 SF

Bldg. Components: Masonry exterior, pitched metal roof, slab on grade
Typical Lighting Fixtures: T8 fluorescent fixtures with electronic ballasts
HVAC: Split-DX system

Controls: Standard Thermostats

12. City of Portland — Wastewater Treatment Plant (WWTP)

The City of Portland WWTP is rated at 2.5 MGD and utilizes a conventional activated sludge
process with coarse bubble aeration and 1-350 HP and 1-300 HP blowers. Disinfection is
provided by chlorination/dechlorination. The plant currently averages 1.5 MGD.

LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM PAGE 4
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3.0 ENERGY CONSUMPTION AND PERFORMANCE

During this assessment, 12 months of utility data was compiled to assess the energy consumption
and performance of several of the City of Portland facilities. Please see Appendix C for a
complete summary of each account’s monthly usage and their calculated energy performance.

The City facilities studied in this report comprised a total gross area of approximately 91,420
square feet. Annual electric and natural gas invoices for the building surveyed were $379,290 for
the 12-month period ending December 2008. A summary of annual utility costs is provided in
Appendix C, Base Year Consumption History.

ENERGY PERFORMANCE INDICES

To help the City of Portland evaluate the overall energy performance of its building(s) 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 as thousand BTU’s per
square foot per year (KBTU/SF/Year). Similarly, ECI is measured as cost per square foot per
year ($/SF/Year). The EUI and ECI performance for the selected facilities is listed below.

Energy Cost and Consumption Benchmarks
Electric Natural Gas Total Total EUI ECI

Building KWH/Yr | MMBTU/NT | $Cost/Yr MCF/Yr_| MMBTU/Yr | $Cost/Yr | $Cost/Yr | MMBTU/Yr | KBTU/SEIYT | $ISFIYT SF
1 |Community Center* - 2000 Billy G Webb 573,132 1,956 60,515 38 40 671 61,186 1,996 63 193 | 31,758
2 |Aquatic Center & Bathhouse** 253,304 865 25,487 2,337 2,407 27,004 52,491 3,271 *x *x 1,087
1+2| Community + Aquatic & Bathhouse** 826,436 2,821 86,002 2,375 2,446 27,675 | 113,677 5,267 129 2.78 | 40,845
3 |Admin/City Hall - 1900 Bill G Webb Dr. 469,632 1,603 46,846 0 0 0 46,846 1,603 147 430 |10,883
4 ]0Old Police Station*** - 902 Moore Ave 254,880 870 43,185 0 0 0 43,185 870 145 7.20 6,000
5 [Library - 2400 Memorial Pkwy 221,680 757 22,640 0 0 0 22,640 757 92 2.74 8,249
6 [PW & PD Office - 1101 & 1103 Moore 102,626 350 11,011 0 0 0 11,011 350 71 2.23 4,943
7 |Firestation #2 - 595 Buddy Ganem 78,442 268 9,004 164 169 2,107 11,111 436 67 171 6,486
8 [Senior Center - 607 Wildcat Dr. 39,044 133 5,646 0 0 0 5,646 133 37 1.57 3,600
9 |Firestation #1 - 502 Moore Ave 29,630 101 3,456 21 22 459 3,915 123 27 0.86 4,560
10 |Truck Repair Building - 1111 Moore 25,469 87 2,999 8 9 291 3,291 96 33 1.14 2,880
11 |Document & Water Parts Stg, 1101 Moore 18,923 65 2,642 0 0 0 2,642 65 31 1.26 2,100

12 |Laboraty @ Wastewater Treatment Plant 13,952 48 1,664 0 0 0 1,664 48 54 2 874
13 |Wastewater Treatment Plant 1,449,600 4,947 145,559 0 0 0 145,559 4,947 N/A N/A N/A

KWH/Yr_|MMBTU/Yr| $Cost/Yr | MCF/Yr [MMBTU/Yr| $Cost/Yr | $Cost/Yr |MMBTU/Yr|kBTU/SF/Yr| $/SF/Yr SF
3,530,314 | 12,049 380,653 | 2,569 2,646 30,532 | 411,186 14,695 107 2.91 |91420

* Community Center EUI and ECI includes only main building SF and utility data.
** Aquatic Center and Community Center utility data were combined to calculate the overall EUI and ECI, to improve comparison of similar Texas facilities with acquatic facilities.
In addition 8,000 SF was added to the overall area to account for the energy contribution of the lap pool
*** QOld Police Dept. building site visit not performed. City indicated building will no longer be occupied. If building will be continued to be used City should evaluate the energy using systems.

Knowing the EUI and ECI is useful to help determine the overall energy performance of the
facilities surveyed. The City’s overall EUI of 107 indicates the building’s overall energy
performance can be improved. Considering the no cost energy conservation measures and
retrofits discussed in this report will help meet the City’s annual energy reduction goals.

LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM PAGE 5
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The following charts summarize the data presented in the previous table. See appendix C for
further detail.

Facility Energy Performance o Electri Facility Cost Performance Electric
EUI (KBtu/SF/YT) o ectric ECI ($/SF/Yr)  Gas
as
Community Center* -2000 Billy G Community Center* -2000 Billy G Webb ‘ 1.93
‘ebb
[ i tic & 2.7
Community + Aquatic & Bathhouse** 129 *Aquatic . 8
Admin/City Hall - 1900 Bill G Webb Dr. k
Admin/City Hall - 1900 Bill G Webb Dr. 147 min/City Ha Ml G Webb br 4.80
Old Police Station***-902 M A .
Old Police Station*** - 902 Moore Ave 145 oliee Station oore Ave 720
Library - 2400 Memorial Pkwy Library - 2400 Memorial Pkwy 274
PW & PD Office - 1101 & 1103 M .
PW & PD Office - 1101 & 1103 Moore & PD Office - 1101 & 1103 Moore 223
Firestation #2 - 595 Buddy Ganem Firestation #2 - 595 Buddy Ganem I 17
Senior Center - 607 Wildcat Dr. Senior Center - 607 Wildcat Dr. 157
Firestation #1 - 502 Moore Ave Firestation #1 - 502 Moore Ave | 0.86
Truck Repair Building - 1111 Moore Truck Repair Building - 1111 Moore | 114
200 0.00 5.00 10.00

EUI (KBtU/SF/YT)

ECI ($/SF/YT)

Facility Annual Electricty Usage

(KWh/YT) (Costs$/Yr)
Wastewater Treatment Plant 1,449,600 ‘Wastewater Treatment Plant $145,559
Community Center* - 2000 Billy G . ‘Community Center* - 2000 Billy G Webb
Aquatic Center & Bathhouse** Aquatic Center & Bathhouse** $25,487
Admin/City Hall - 1900 Bill G Webb Dr. Admin/City Hall - 1900 Bill G Webb Dr. $46,841
01d Police Station*** - 902 Moore Ave 0ld Police Station*** - 902 Moore Ave $43,185
Library- 2400 Memorial Pkwy Library - 2400 Memorial P kwy $22,640
PW & PD Office - 1101 & 1103 Moore PW &PD Office - 1101 & 1103 Moore $11,011
Firestation #2- 595 Buddy Ganem [ 78,442 Firestation #2 - 595 Buddy Ganem [ $9,004
i iter - 607 Wildcat Dr.
Senior Center - 607 Wildcat Dr. | 39,04 Senior Center- 607 Wildeat Dr. | $5,646
Firestation #1 - 502 M oore Ave $3,456
Firestation #1 - 502 M oore Ave 29,63
Truck Repair Building - 1111 Moore $2,999
Truck Repair Building - 1111 Moore 25,46!
Document & Water Parts Stg, 1101 Moore $2,642
Document & Water Parts Stg, 1101.. | 18,92
Laboraty @ Wastewater Treatment Plant $1,664
Laboraty @ Wastewater Treatment Plant 13,952 T
' 0 100,000 200,000

0 500,000L,000,000,500,002,000,000

Annual Electric Usage (kWh/YT)

Facility Annual Electricty Costs

Annual Electric Cost ($Cost/YT)

Facility Annual Gas Usage

Annual Gas Usage (MCF/YT)

Facility Annual Gas Costs

(MCF/Yr) (Costs$/Yr)
Community Center* - 2000 Billy G Webb 38 Community Center* - 2000 Billy G Webb $671
Aquatic Center & Bathhouse** _ 2,337 Aquatic Center & Bathhouse** $27,004
Firestation #2 - 595 Buddy Ganem I 16. Firestation #2 - 595 Buddy Ganem $2,107
Firestation #1 - 502 Moore Ave 21 Firestation #1 - 502 Moore Ave $459
Truck Repair Building - 1111 Moore 8 Truck Repair Building - 1111 Moore $291
(; 500 1,000 1,500 2,000 2,500 0‘ 10,000 20,000 30,000

Annual Gas Cost (3Cost/YT)

*  Community Center EUI and ECI includes only main building SF and utility data.
** Aquatic Center and Community Center utility data were combined to calculate the overall EUl and ECI, to improve
comparison of similar Texas facilities with aquatic facilities. In addition, 8,000 SF was added to the overall area to account for

the energy contribution of the lap pool.

*** 0ld Police Dept. building site visit not performed. City indicated building will no longer be occupied. If building will be
continued to be used City should evaluate the energy using systems.

LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM
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4.0 ENERGY ACCOUNTING

UTILITY PROVIDERS

The Constellation Energy provides electric service to the City. CenterPoint Energy provides
natural gas services to the City.

MONITORING AND TRACKING

An effective energy tracking system is an essential tool by which an energy management
program'’s activities are monitored. Electronic spreadsheets are an effective tool to help establish
an energy tracking system. These spreadsheet can be used to track all utilities consumption and
cost (i.e., Electric kWh & Cost$, Gas MCF & Cost$) on a monthly basis. The City can use this
data to track utility consumption patterns and budget utility expenses. Having this historical data
improves the City’s awareness of their energy performance and will help in tracking their energy
reduction goals.

The steps below are essential for an effective energy management tracking system:
1. Utility Meter Mapping: Develop a working document identifying meters, account
numbers, and associated buildings served by the utility service. Due to large number of

accounts and buildings served this step is recommended.

2. Bill Rate Analysis: Periodic spot checks of the applicable utility rates (TDSP Charges,
demand ratchet clauses, power factor charges, etc.) to identify any abnormal situation.

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

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

5. 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 Bill 3693 and Senate Bill 12
reporting requirements. Please see Section 5.0 for additional information regarding these
requirements.

Furthermore, on the following page is a sample format the City can customize to help summarize
their overall utility usage and costs.

LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM PAGE 7
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The data presented below is a summation of the data provided by the City. This data below
includes only selected utility accounts and is for reference purposes only and does not represent
the City’s total utility data. See Appendix C for further detail regarding each utility account
represented in the table below.

Sample Utlitiy Data Input Form - City of Portland

ELECTRICITY NATURAL GAS WATER
KWH COST $/KWH MCF COST $/MCF GAL COST $/GAL
MONTH $ $ $
Jan-08 285,915 29,700 $0.1039 $537 $5,499 $10.2
Feb-08 277,820 28,797 $0.1037 $474 $5,515 $11.6
Mar-08 289,478 30,676 $0.1060 $552 $6,399 $11.6
Apr-08 260,591 28,009 $0.1075 $336 $3,930 $11.7
May-08 335,144 34,521 $0.1030 $12 $219 $18.0
Jun-08 339,154 36,347 $0.1072 $9 $223 $23.9
Jul-08 317,925 34,590 $0.1088 $7 $193 $26.1
Aug-08 373,746 40,430 $0.1082 $11 $241 $23.0
Sep-08 247,877 29,039 $0.1172 $9 $189 $22.2
Oct-08 247,823 28,922 $0.1167 $239 $3,163 $13.2
Nov-08 271,071 29,232 $0.1078 $319 $4,040 $12.7
Dec-08 283,770 30,392 $0.1071 $65 $920 $14.1
Total 3,530,314 $380,653 $0.1078 2,569 $30,532 $11.9
[Gross Building Area: | 91,420 |SE ]
Monthly Electrical Consumption (kWh) and Cost ($) Monthly Natural Gas Consumption (MCF) and Cost ($)
mmmmm Consumption (kWh) Cost ($) .
= 400,000 45,000 mmmm Consumption (MCF) Cost ($)
i 350,000 S40000 |G $600 $7,000
§ 300,000 - - 35,000 S $500 - - $6,000
2 250,000 - (30000 115 ga00 - S 85000
2 200,000 | 22000518 - $4,0002
s - 20,000 8| | 5 $300 | I B
O 150,000 - Ol 2 $3,000 8
© ' - 15,000 S $200 -
2 100,000 | “10000 | S - $2.000
2 50,000 - © 5,000 ‘_(5 $100 - - $1,000
“ 0 0 S s0 - )
% O © W W W O W 0 W 0 W
“ S92 55%53%%3838
R~ - ] o =z A
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5.0 SENATE BILL 12 AND HOUSE BILL 3693 OVERVIEW

In 2001, the 77th Texas Legislature passed Senate Bill 5 (SB5), also known as the Texas
Emissions Reduction Plan, to amend the Texas Health and Safety Code. The legislation required
ambitious, fundamental changes in energy use to help the state comply with federal Clean Air
Act standards. It applied to all political subdivisions within 38 designated counties, later
expanded to 41 counties.

In 2007, the 80th Texas Legislature passed Senate Bill 12 (SB 12) which among other things
extended the timeline set in SB 5 for emission reductions. In the same period, the 80" Texas
Legislature passed House Bill 3693 (HB 3693) which amended provisions of several codes
relating primarily to energy efficiency.

The Bill requirements that are most relevant to this program are as follows:

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

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

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

Installation of energy saving devices in Vending Machines with non-perishable food
products.

A summary description of SB 12 and HB 3693 is available in Appendix A. Further detail
regarding each  bill can be found in the Texas Legislature  website
(http://www.capitol.state.tx.us/Home.aspx).

LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM PAGE 9
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6.0 RECOMMENDED MAINTENANCE & OPERATION PROCEDURES

Sound Maintenance and Operation procedures significantly improve annual utility costs,
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 operations procedures that have energy savings benefits. Please note that some
of the recommendations noted below are currently being practiced by the City. With this in
mind, the following maintenance and operation procedures should be encouraged/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.

OPTIMIZE SCHEDULING AND SETTING OF HVAC SYSTEMS

It is strongly recommended that persistent monitoring of occupancy patterns and scheduling
thermostats accordingly will help reduce the equipment runtime. In addition, establishing a
uniform temperature set-point throughout buildings will help reduce the HVAC energy usage.
An established uniform building set-point will help remind staff members of their role to help
reduce the overall annual energy consumption.

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 City should establish a goal to reduce the number of small appliances and to limit their
usage. For example, the use of small space heaters should be discouraged; hence, all space
heating should be accomplished by the building’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.

REPLACE INCANDESCENT LAMPS WITH COMPACT FLUORESCENTS

Replace existing incandescent lamps with compact fluorescent lamps (CFLs) 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.

INSTALL ENERGY SAVING DEVICES ON VENDING MACHINE

Install energy saving devices on vending machines with non-perishable food items to reduce the
equipment power usage. These devices shut the vending machines down during unoccupied
periods. There are several 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.

LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM PAGE 10
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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 hibernation 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. Additional Energy Star
information can be found in Appendix F.

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.

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,
shorter equipment life, and occupant discomfort.

HAIL GUARDS ON CONDENSING UNITS

When an HVAC unit is replaced the City 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. It is
recommended that if unit(s) have damaged condensing fins, the fins should be straightened using
a fin comb.

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, building controls, pumps, fans, and electric motors, 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.

LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM PAGE 11
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AQUATIC CENTER LAP POOL OPERATION

The City of Portland’s Aquatic Center operates an outdoor heated lap pool. The City presently
maintains the pool at a consistent year around temperature between 78°F — 82°F. The pool
utilizes a natural gas boiler to heat the pool during the winter and a heat pump system to cool the
pool during the summer months. In addition, the pool is equipped with a thermal blanket.
During the winter months, the pool utilizes the natural gas boiler to keep the pool at a consistent
temperature. The charts below help illustrate the Aquatic Center’s natural gas usage (MCF) and
cost ($) throughout the year. It can be assumed that most to the natural gas usage is due to the
heating of the pool specifically during the winter months. The following are general
recommendations that may help lower the energy costs associated with heating the pool.

e Evaluate City Policy in regards to the lap pool’s heating/cooling operation. For example
modifying operating schedules, allow for greater temperature tolerances.

e Maintain regular and/or increase usage of thermal blanket. The thermal blanket is a key
component that help retains the heat in the pool.

e Consider installing a solar pool heating system to lower the annual natural gas usage. An
estimated project cost and savings is presented in Section 7.0.

Aquatic Center City of Portland
Natural Gas Utility Data Natural Gas Usage Comparison by Facility
Monthly Natural Gas Consumption (MCF) and Cost ($) Facility Annual Gas Costs
(Cost$/Yr)
mmm= Consumption (MCF) ~ —— Cost ($)
™ $600 $7,000 Community Center* - 2000 Billy $671
g $500 - $6,000 G Webb
.5 $400 - - $5,000 N Aquatic Center & Bathhouse**
‘g - $4,000 £
2 $300 1 - $3.000 3 Firestation #2 - 595 Buddy $2.107
< $200 - ! O Ganem '
O \ - $2,000
G $100 - \ / - $1,000 Firestation#1 - 502 Moore Ave | $459
S %0 "o ® o o o - $0 Truck Repair Building - 1111
us Ir suiiding -
£ zs2s88882888¢8
535255355854

0 10000 20,000 30,000
Annual Gas Cost ($Cost/Yr)
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WATER AND WASTEWATER PROCESSING FACILITIES

The following recommendations are general recommendations specific to Water and Wastewater
processing facilities.

UTILIZE HIGH EFFICIENCY PUMPS AND MOTORS
When replacing pumping units, procure high efficiency pumps and motors. Energy savings
could account for 10-15% difference when compared to existing units.

EVALUATE PIPE SIZING WITHIN SERVICE AREA TO REDUCE FRICTION LOSSES
Performing a water distribution system analysis can recommend the most efficient piping size for
the service area. Constructing non-restrictive piping would reduce system head requirements and
save power.

ADD VFED OR “SOFT-START” TO PUMPING UNITS 50 HP AND GREATER
A soft-start feature would reduce start-up amperage, provide improved system control, and
reduce equipment wear and tear.

UTILIZE EFFICIENT AERATION METHOD IN WASTEWATER TREATMENT

Using efficient aeration methods in wastewater treatment can save 40-50% in power
consumption. Coarse bubble aeration is generally the least efficient type of aeration used in
wastewater treatment. More efficient methods include fine bubble aeration and mechanical
surface aeration.
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7.0 RETROFIT OPPORTUNITIES

Energy retrofit projects identified during the preliminary analysis are detailed below. Project cost
estimates include complete design and construction management services.

T-12 TO T-8 LIGHTING RETROFIT

Replace T-12 fluorescent lamps and magnetic ballasts with high efficiency T-8 fluorescent lamps
and electronic ballasts at the City’s facilities listed below. Typical four-foot, two-lamp magnetic
ballast fixtures require 80 watts, while electronic ballasts and T-8 lamps in the same fixture
configuration require only 50 watts. The table below indicates the facilities where T-12
fluorescent lamps were observed during the preliminary walkthrough. Some of the facilities
listed below have a mix of T-8 and T-12 fluorescent fixtures. The cost and savings noted below
are based on preliminary observations. Exact cost and quantities can be identified through a
detailed energy audit.

T12 TO T8 LIGHTING RETROFIT
- Estimated ESItfELfee Payback
Building . Annual
Implementation Cost . (years)
Savings
Firestation #1 $800 $200 4.0
Senior Center $2,300 $500 4.6
TOTAL $3,100 $700 4.4

HID TO FLUORESCENT LIGHTING REPLACEMENT

Replace High Intensity Discharge (HID) lighting fixtures in the garage bay of Fire Station #1
with Fluorescent fixtures suitable for high bay applications. Fluorescent fixtures are capable of
producing more light output per watt than HID lamps and offer better light quality. In addition,
due to the long re-strike times associated with HID fixtures, HID fixtures cannot be effectively
switched on/off during unoccupied periods. This causes the HID lamps to operate longer, which
both consumes more energy and impacts lamp life. Replacing the Fire Station’s HID fixtures to
fluorescent fixtures will improve control, enhance light quality and save energy. The cost and
savings estimates below are based on preliminary observation and analysis. Exact cost and
quantities can be identified through a detailed energy audit.

HID TO FLUORESCENT LIGHTING REPLACEMENT
_— Estimated ESitiElfse Payback
Building . Annual
Implementation Cost . (years)
Savings
Firestation #2 $2,500 $1,200 2.1
TOTAL $2,500 $1,200 2.1
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INSTALLATION OF OCCUPANCY SENSORS FOR INDOOR LIGHTING CONTROL

It is recommended the City consider installing occupancy sensors to improve control of interior
lighting. Several of the City’s buildings will benefit with the installation of these devices.
Occupancy sensors will help ensure lights are only on when the space is occupied. The table
below provides an estimated cost and energy savings for the installation of these types of sensors,
at selected facilities. Please note this estimation is based on a preliminary assessment. Exact
sensor location, technology (Infrared, Ultrasonic, and Dual Technology) and quantity can be
determined during a detailed energy assessment or design phase. In general, enclosed areas with
intermittent use (i.e. restrooms, conference rooms, break rooms, etc.) are good candidates for

Ooccupancy sensors.
MOTION SENSOR INSTALLATION
o Estimated SETIEEe Payback
Building . Annual
Implementation Cost . (years)
Savings
Admin/City Hall $1,300 $400 3.3
Firestation #2 $700 $200 3.5
TOTAL $2,000 $600 3.3
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INSTALL AUTOMATIC OUTSIDE AIR DAMPER CONTROLS

The City should consider installing automatic outside air damper controls to reduce the
introduction of outside air during unoccupied periods. Presently most HVAC equipment is
equipped with Outside Air Dampers (OAD's) that open when the indoor supply air fan runs.
However, the supply fan runs to control temperature (and humidity, in some cases) during many
unoccupied hours. This is especially true at the community center meeting rooms and the library.
During unoccupied periods outside air ventilation is not required. Therefore, to minimize the
waste of conditioning ventilation air unnecessarily, and to reduce the fluctuation of humidity in
extremely damp or dry weather, the OAD should open only if occupancy is scheduled or detected
rather than every time the fan runs. At the Library, the system’s existing controls can be
retrofitted with a 7-day time clock that could block the OAD signal unless occupancy is
scheduled. At the Community Center, the open-close OAD actuators for the eight main RTU's
should be replaced with modulating actuators controlled from their thermostat locations. A
potentiometer calibrated in “Number of Occupants” by a TAB contractor, wired in series with a
time clock or override timer, should provide a suitable damper opening signal for the number of
people and the time period selected. Accessibility of these dials and timers to the users would be
at the Owner's discretion; however, it is recommended that the users be allowed to see the dial
setting and the timer status. The cost and savings noted below are based on preliminary
observations.

INSTALL AUTOMATIC OUTSIDE AIR DAMPERS

o Estimated SETIEEe Payback
Building . Annual
Implementation Cost . (years)
Savings
Library $400 $200 2.0
Community Center* $9,600 $1,900 5.1
TOTAL $10,000 $2,100 4.8

* For improved automation, the OAD control can be integrated into a building controls system, see the following
recommendation.
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INSTALL ENERGY MANAGEMENT SYSTEM (EMS)

Install an Energy Management System (EMS) at the Community Center to provide optimum
scheduling and precise temperature supervision for the HVAC systems throughout the facility.
The EMS will minimize the run time of the units while maintaining comfort throughout the
facility. In particular, the EMS can achieve significant savings if equipped with demand control
ventilation features, especially in areas with high outside air requirements with variable
occupancy (i.e., gymnasiums, workout areas). In addition, the EMS can remotely diagnose and
document HVAC maintenance. The cost and savings estimates below are based on preliminary
observations and analysis. Exact implementation cost and savings can be identified during a
Detailed Energy Assessment. The EMS system proposed in the estimation below will have basic
functions such as remote access capabilities, multiple scheduling, and optimum start/stop
features.

EMS UPGRADES AND INSTALLATION
o Estimated SSTIELE Payback
Building . Annual
Implementation Cost . (years)
Savings
Community Center $32,000 $3,600 8.9
TOTAL $32,000 $3,600 8.9

INSTALL SOLAR POOL HEATER

Install a solar pool heater to heat the Aquatic Center’s outdoor lap pool. Presently the lap pool is
heated by a natural gas boiler. In order to maintain a consistent year around temperature of 78°F
to 82°F, significant heating and cooling energy is required. A solar pool heater will help lower
the need to activate the natural gas boiler heating system and therefore reduce the facilities
natural gas consumption. The solar pool heater will utilize solar energy (a renewable energy
source) to help heat the lap pool, specifically during the daytime hours of operation. The cost
and savings estimates below are based on preliminary observations and analysis. Exact
implementation cost and savings can be identified during a Detailed Energy Assessment.

INSTALL SOLAR POOL HEATER
- Estimated ESitfElfee Payback
Building . Annual
Implementation Cost . (years)
Savings
Aquatic Center & Bathhouse $80,000 $9,400 8.5
TOTAL $80,000 $9,400 8.5
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BUILDING COMMISSIONING (Cx)

Detailed HVAC commissioning in an existing building involves analysis of existing systems to
ensure compliance with original set-up/design conditions and where feasible to adjust operating
parameters to enhance comfort and reduce energy consumption. Based on the preliminary
examination (utility data review, discussion with staff, and walkthrough) of the City Hall
indicated potential for energy cost savings primarily in the HVAC operations. The City Hall
would greatly benefit by implementing a comprehensive Building HVAC & Controls
Commissioning (Cx) program.

Commissioning measures are typically characterized as fast payback, usually 36-60 months.
Examples include chiller, air handler and terminal box service and/or adjustment, calibration of
control systems and temperature settings, balancing conditioned air and/or chilled water flows
etc. There are various degrees and types of commissioning programs. The cost and savings
estimates presented here are for a detailed commissioning program. The project implementation
duration may vary from a 10 to 14 months period.

The goal of commissioning is to deliver a facility that operates as it was intended, meets the
needs of the building owner and occupants, and provides training of 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.

At the building level, typical commissioning measures will look into opportunities to optimize
the operations of HVAC equipment. Detailed commissioning measures at the building level may
include the following:

1. Optimize the AHU operation
e Develop optimal schedule for the AHUSs.
e Develop optimal reset strategies for single duct VAV unit discharge air
temperature setpoints.
e Develop optimal duct static pressure reset strategies for VAV units.
e Improve economizer cycle operation (if applicable).
e Determine damper positions for minimum outside air intake.
e Optimize air distribution where necessary.

2. Verify and calibrate the temperature and pressure sensors.
e Verify the accuracy of space temperature sensors, discharge air, cold deck and hot
deck temperature sensors, as well as duct static pressure sensor and water
differential pressure sensors. Calibrate the sensors if necessary.

3. Set up trends for major control parameters.
e Trending for major control parameters such as discharge air temperatures and
static pressures.

LOCAL GOVERNMENT ENERGY MANAGEMENT PROGRAM PAGE 18




ENERGY MANAGEMENT REPORT AUGUST 2009 CITY OF PORTLANDI

4. ldentify malfunctioning devices.
¢ Identify malfunctioning devices such as leaky valves. Reconnect damper linkages
that are disconnected.

5. Reprogram control sequences where required.

6. Optimize Central Plant Performance.
e Develop strategies for selecting the optimal number of chillers, boilers and
pumps.
e Develop optimal reset strategy for water supply temperature (chillers and boilers).

The following Commissioning estimates are based on a preliminary walkthrough and available
utility data analysis. Please note, not included in the estimate below are the anticipated costs for
items such as software & hardware upgrades and deferred maintenance items.

BUILDING COMMISSIONING (Cx)

o Estimated SETIEEe Payback
Building . Annual
Implementation Cost . (years)
Savings
Admin/City Hall $13,000 $3,300 3.9
TOTAL $13,000 $3,300 3.9

REPLACE COARSE BUBBLE DIFFUSERS WITH FINE BUBBLE DIFFUSERS

Replace the existing coarse bubble diffusers with fine bubble diffusers in the activated sludge
treatment basins of the City of Portland Wastewater Treatment Plants (WWTP). This retrofit
could save up to 40% of the total power consumption of the activated sludge process, and
increase treatment efficiency.

COARSE TO FINE BUBBLE DIFFUSION
_— Estimated EsitmeLzEe Payback
Building . Annual
Implementation Cost . (years)
Savings
Wastewater Treatment Plant $288,000 $52,000 5.5
TOTAL $288,000 $52,000 5.5
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The following table is a complete summary of the implementation costs, annual savings and

payback for the above mentioned projects:

SUMMARY OF ENERGY COST REDUCTION MEASURES
. . Estimated Sty Payback
Project Description . Annual
Implementation Cost . (years)

Savings
T12 TO T8 LIGHTING RETROFIT $3,100 $700 4.4
HID TO FLUORESCENT LIGHTING REPLACEMENT $2,500 $1,200 2.1
MOTION SENSOR INSTALLATION $2,000 $600 3.3
INSTALL AUTOMATIC OUTSIDE AIR DAMPERS $10,000 $2,100 4.8
EMS UPGRADES AND INSTALLATION $32,000 $3,600 8.9
INSTALL SOLAR POOL HEATER $80,000 $9,400 8.5
BUILDING COMMISSIONING (Cx) $13,000 $3,300 3.9
COARSE TO FINE BUBBLE DIFFUSION $288,000 $52,000 5.5
TOTAL: $430,600 $72,900 5.9

The above project implementation costs and annual savings are estimated based on a preliminary
examination of the facilities. 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
City requirements, and construction management would be provided by the engineering group

who prepared the drawings and specifications.
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8.0 FUNDING OPTIONS FOR CAPITAL ENERGY PROJECTS

Institutional organizations have traditionally tapped bond money, maintenance dollars, or federal
grants to fund energy-efficient equipment change outs or additions such as energy-efficient
lighting systems, high efficiency air conditioning units, and computerized energy management
control systems. Today, a broader range of funding options 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 with a typical interest
rate of 3 percent. The program’s revolving loan mechanism allows borrowers to repay loans
through the stream of cost savings realized from the projects. Projects financed by LoanSTAR
must have an average simple payback of ten years or less and must be analyzed in an Energy
Assessment Report by a Professional Engineer. Upon final loan execution, the City proceeds to
implement funded projects through the traditional bid/specification process. Contact: Theresa
Sifuentes (512/463-1896).

INTERNAL FINANCING

Improvements can be paid for by direct allocations of revenues from an organization’s currently
available operating or capital funds. 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
budgets is in place. Budget constraints, competition among alternative investments, and the need
for higher rates of return can significantly limit the number of internally financed energy-
efficiency improvements.

PRIVATE LENDING INSTITUTIONS OR LEASING CORPORATIONS

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

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

UTILITY SPONSORED ENERGY EFFICIENCY INCENTIVE PROGRAMS

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

At present, the City has not adopted a comprehensive City-wide energy management policy. The
City is committed to improving their energy performance and this is evident by the request to
perform a Preliminary Energy Assessment. However, in order to ensure and sustain long-term
energy efficient practices a comprehensive Energy Management Policy should be adopted by the
City.

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

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

e Outline energy cost reduction measures and implementation strategies.

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

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

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

e Establishment of a tracking method for utility cost and consumption.
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10.0 ANALYST IDENTIFICATION

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

1301 Capital of Texas Highway

Austin, Texas 78746

(512) 328-2533

Tom Glass, P.E.
TXPE No. 44126

David Rocha, CEM, LEED-AP
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APPENDIX A

SENATE BILL 12 AND
HOUSE BILL 3693 SUMMARY



How to comply with SB12 & HB 3693

What you need to know about Texas Senate What you need to know about Texas House
Bill 12 Bill 3693

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 hill 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 Buildinas.

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 e installation
of automatic energy control systems ¢ installation of energy recovery systems or
renewable energy generation equipment ¢ building commissioning ¢ development of
energy efficient procurement specifications ¢+ employee awareness campaigns

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

Appendix A-1



What counties are affected?

All political jurisdictions located in the j
following IHES
Non-attainment and affected counties:
EEEgg®
Bastrop Bexar Brazoria Caldwell Chambers .rg‘gﬁ;’\'g‘ﬁ%‘
Collin  Comal Dallas Denton ElPaso Ellis Fort Il“q"g"l““'
Bend Galveston Gregg Guadalupe Hardin ...-l"&;ségh“‘!.
Harris Harrison Hays Henderson Hood Hunt .'i"’o"git:'
Jefferson  Johnson Kaufman Liberty ~Montgomery Il""\'
Nueces Orange Parker Rockwall Rusk San Nomattammant ll“‘i’
Patricio  Smith  Tarrant Travis Upshur Victoria promneEn
Waller  Williamson ~ Wilson G @zme @y

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;
Preliminary Energy Assessments:
Theresa Sifuentes - 512-463-1896
Theresa.Sifuentes@cpa.state.tx.us

Schools Partnership Program:
Glenda Baldwin - 512-463-1731
Glenda.Baldwin@cpa.state.tx.us

Engineering (Codes / Standards):
Felix Lopez - 512-463-1080
Felix.Lopez@cpa.state.tx.us

Innovative / Renewable Energy:
Pamela Groce - 512-463-1889
pam.groce@cpa.state.tx.us

Energy / Housing
Partnership Programs:
Stephen Ross - 512-463-1770
Stephen.Ross@cpa.state.tx.us

Alternate Fuels / Transportation:

Mary-Jo Rowan - 512-463-2637
Mary-Jo.Rowan@cpa.state.tx.us
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APPENDIX B

SAMPLE UTILITY INPUT FORM



Sample Utlitiy Data Input Form - City of Portland

ELECTRICITY NATURAL GAS WATER
KWH COST $/KWH MCF COST $/MCF GAL COST $/GAL

MONTH $ $ $
Jan-08 285,915 29,700 $0.1039 $537 $5,499 $10.2

Feb-08 277,820 28,797 $0.1037 $474 $5,515 $11.6

Mar-08 289,478 30,676 $0.1060 $552 $6,399 $11.6

Apr-08 260,591 28,009 $0.1075 $336 $3,930 $11.7
May-08 335,144 34,521 $0.1030 $12 $219 $18.0

Jun-08 339,154 36,347 $0.1072 $9 $223 $23.9

Jul-08 317,925 34,590 $0.1088 $7 $193 $26.1
Aug-08 373,746 40,430 $0.1082 $11 $241 $23.0
Sep-08 247,877 29,039 $0.1172 $9 $189 $22.2

Oct-08 247,823 28,922 $0.1167 $239 $3,163 $13.2
Nov-08 271,071 29,232 $0.1078 $319 $4,040 $12.7
Dec-08 283,770 30,392 $0.1071 $65 $920 $14.1

Total 3,530,314 $380,653 $0.1078 2,569 $30,532 $11.9

[Gross Building Area: | 91,420 |SF |
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Energy Cost and Consumption Benchmarks

Electric

Natural Gas Total Total EUI ECI
Building KWH/Yr MMBTU/Yr $Cost/Yr MCF/Yr | MMBTU/Yr | $Cost/Yr $Cost/Yr MMBTU/Yr | kBTU/SF/Yr | $/SF/Yr SE
1 |Community Center* - 2000 Billy G Webb 573,132 1,956 60,515 38 40 671 61,186 1,996 63 1.93 | 31,758
2 |Aquatic Center & Bathhouse** 253,304 865 25,487 2,337 2,407 27,004 52,491 3,271 *x ** 1,087
1+2| Community + Aquatic & Bathhouse** 826,436 2,821 86,002 2,375 2,446 27,675 | 113,677 5,267 129 2.78 | 40,845
3 |Admin/City Hall - 1900 Bill G Wehb Dr. 469,632 1,603 46,846 0 0 0 46,846 1,603 147 4.30 10,883
4 |Old Police Station*** - 902 Moore Ave 254,880 870 43,185 0 0 0 43,185 870 145 7.20 6,000
5 |Library - 2400 Memorial Pkwy 221,680 757 22,640 0 0 0 22,640 757 92 2.74 8,249
6 |PW & PD Office - 1101 & 1103 Moore 102,626 350 11,011 0 0 0 11,011 350 71 2.23 4,943
7 |Firestation #2 - 595 Buddy Ganem 78,442 268 9,004 164 169 2,107 11,111 436 67 1.71 6,486
8 [Senior Center - 607 Wildcat Dr. 39,044 133 5,646 0 0 0 5,646 133 37 1.57 3,600
9 |Firestation #1 - 502 Moore Ave 29,630 101 3,456 21 22 459 3,915 123 27 0.86 4,560
10 |Truck Repair Building - 1111 Moore 25,469 87 2,999 8 9 291 3,291 96 33 1.14 2,880
11 |Document & Water Parts Stg, 1101 Moore 18,923 65 2,642 0 0 0 2,642 65 31 1.26 2,100
12 |Laboraty @ Wastewater Treatment Plant 13,952 48 1,664 0 0 0 1,664 48 54 2 874
13 |Wastewater Treatment Plant 1,449,600 4,947 145,559 0 0 0 145,559 4,947 N/A N/A N/A
KWH/Yr | MMBTU/Yr| $Cost/Yr | MCF/Yr | MMBTU/Yr| $Cost/Yr | $Cost/Yr |MMBTU/Yr| KBTU/SF/Yr| $/SF/Yr SF
3,530,314 | 12,049 380,653 2,569 2,646 30,532 | 411,186 14,695 107 291 ]91,420

* Community Center EUI and ECI includes only main building SF and utility data.

** Aquatic Center and Community Center utility data were combined to calculate the overall EUI and ECI, to improve comparison of similar Texas facilities with acquatic facilities.

In addition 8,000 SF was added to the overall area to account for the energy contribution of the lap pool.
*** Old Police Dept. building site visit not performed. City indicated building will no longer be occupied. If building will be continued to be used City should evaluate the energy using systems.

Appendix C-1




Version 1

Location: City of Portland

ACCOUNT# 10032789401798270 10032789477001460 Electric
3190909 Gas
BUILDING: Community Center* - 2000 Billy G Webb FLOOR AREA: 31,758
Electrical NATURAL GAS / FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED [CHARGED| COST OF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)] COSTS ($) MCF COSTS (%)
January 2008 43,857 135 4,288 4 56
February 2008 35,217 134 3,612 5 71
March 2008 41,745 134 4,281 5 74
April 2008 46,929 154 4,978 3 51
May 2008 69,585 193 7,080 3 49
June 2008 65,937 163 6,616 3 56
July 2008 63,825 164 6,462 2 41
August 2008 59,985 154 6,180 4 70
September 2008 37,521 154 4,330 2 47
October 2008 33,105 154 3,967 3 55
November 2008 40,593 154 4,590 3 51
December 2008 34,833 154 4,132 3 52
TOTAL 573,132 60,515 38.4 671
* Community Center EUI and ECI includes only main building SF and utility data.
Energy Use Index:
Annual Total Energy Cost = 61,186 $/year Total site BTU's/Yr + Total Area (SF) = 63 kBTU/SF/year
Total KWH/yr x 0.003413 = 1,956.10 MMBTU/year
Total MCF/yr x 1.03 = 39.55 MMBTU/year Energy Cost Index:
Total Other x = 0.0 MMBTU/year  Total Energy Cost/Yr + Total Area (SF) = 1.93 $/SFlyear
Total Site MMBTU's/lyr = 1,996 MMBTU/year

Electric Utility: Constellation Energy
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Location: City of Portland

ACCOUNT# 10032789443130947 10032789454677888 Electric
3454568 Gas
BUILDING: Agquatic Center & Bathhouse** FLOOR AREA: 1,087
ELECTRICAL NATURAL GAS / FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED |[CHARGED| COST OF ELECTRIC | CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)| COSTS ($) MCF COSTS (%)
January 2008 25,680 60 2,373 491 4,972
February 2008 22,480 57 2,108 410 4,717
March 2008 18,800 57 1,898 528 6,068
April 2008 9,052 54 1,155 321 3,693
May 2008 22,484 59 2,275 0 16
June 2008 23,440 55 2,335 0 16
July 2008 21,200 54 2,150 0 16
August 2008 28,160 61 2,809 0 16
September 2008 17,600 50 1,868 0 16
October 2008 18,560 49 1,933 229 2,974
November 2008 20,968 49 2,124 308 3,842
December 2008 24,880 48 2,457 50 661
TOTAL 253,304 25,487 2,336.8 27,004
** Utility data was combined with Community Center to calculate the EUI and ECI
for comparison of to other Texas facilities with aquatic facilities, see Section 3.0. Energy Use Index:

Annual Total Energy Cost 52,491 $/year Total site BTU's/Yr + Total Area (SF) = N/A kBTU/SF/year
Total KWH/yr x 0.003413 = 864.53 MMBTU/year
Total MCF/yr x 1.03 = 2,406.90 MMBTU/year Energy Cost Index:
Total Other x = 0.0 MMBTU/year  Total Energy Cost/Yr + Total Area (SF) = N/A $/SFlyear
Total Site MMBTU'slyr = 3,271 MMBTU/year

Electric Utility: Constellation Energy
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Location: City of Portland

ACCOUNT# 10032789426475146 Electric
Gas
BUILDING: Admin/City Hall - 1900 Bill G Webb Dr. FLOOR AREA: 10,883
ELECTRICAL NATURAL GAS / FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED [CHARGED| COST OF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)] COSTS ($) MCF COSTS (%)
January 2008 43,584 115 4,109 0 0
February 2008 37,824 96 3,541 0 0
March 2008 37,824 92 3,595 0 0
April 2008 35,328 92 3,525 0 0
May 2008 43,200 97 4,203 0 0
June 2008 46,656 93 4,488 0 0
July 2008 45,120 97 4,392 0 0
August 2008 49,728 92 4,812 0 0
September 2008 31,296 92 3,300 0 0
October 2008 28,032 92 3,057 0 0
November 2008 30,144 125 3,513 0 0
December 2008 40,896 114 4,312 0 0
TOTAL 469,632 46,846 0.0 0
Energy Use Index:
Annual Total Energy Cost = 46,846 $/year Total site BTU's/Yr + Total Area (SF) = 147 kBTU/SF/year
Total KWH/yr x 0.003413 = 1,602.85 MMBTU/year
Total MCF/yr x 1.03 = 0.00 MMBTU/year Energy Cost Index:
Total Other x = 0.0 MMBTU/year  Total Energy Cost/Yr + Total Area (SF) = 4.30 $/SFlyear
Total Site MMBTU's/lyr = 1,603 MMBTU/year

Electric Utility: Constellation Energy
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Location: City of Portland

ACCOUNT# 10032789404507920 Electric
Gas
BUILDING: Old Police Station*** - 902 Moore Ave FLOOR AREA: 6,000
ELECTRICAL NATURAL GAS / FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED |[CHARGED| COST OF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)] COSTS ($) MCF COSTS (%)
January 2008 15,440 331 3,180 0 0
February 2008 17,280 331 3,320 0 0
March 2008 21,440 331 3,891 0 0
April 2008 20,800 331 3,913 0 0
May 2008 24,080 331 4,177 0 0
June 2008 27,120 331 4,440 0 0
July 2008 23,440 331 4,146 0 0
August 2008 24,320 331 4,266 0 0
September 2008 21,440 331 4,028 0 0
October 2008 22,080 331 4,149 0 0
November 2008 18,880 37 1,861 0 0
December 2008 18,560 34 1,815 0 0
TOTAL 254,880 43,185 0.0 0
*** Site visit not performed, City plans to limit usage of building.
City should evaluate the energy systems if City plans to continue using building. Energy Use Index:
Annual Total Energy Cost 43,185 $lyear Total site BTU's/Yr + Total Area (SF) = 145 kBTU/SF/year
Total KWH/yr x 0.003413 869.91 MMBTU/year
Total MCF/yr x 1.03 0.00 MMBTU/year Energy Cost Index:
Total Other x 0.0 MMBTU/year  Total Energy Cost/Yr + Total Area (SF) = 7.20 $/SF/year
Total Site MMBTU's/yr 870 MMBTU/year

Electric Utility: Constellation Energy
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Location: City of Portland

ACCOUNT# 10032789474605530 Electric
Gas
BUILDING: Library - 2400 Memorial Pkwy FLOOR AREA: 8,249
ELECTRICAL NATURAL GAS / FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED |[CHARGED| COST OF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)] COSTS ($) MCF COSTS (%)
January 2008 17,680 58 1,757 0 0
February 2008 16,240 52 1,606 0 0
March 2008 20,320 51 1,960 0 0
April 2008 22,400 50 2,185 0 0
May 2008 23,360 53 2,292 0 0
June 2008 25,760 54 2,505 0 0
July 2008 20,160 52 2,048 0 0
August 2008 21,040 53 2,159 0 0
September 2008 13,200 47 1,473 0 0
October 2008 15,040 47 1,630 0 0
November 2008 13,680 47 1,523 0 0
December 2008 12,800 52 1,502 0 0
TOTAL 221,680 22,640 0.0 0
Energy Use Index:
Annual Total Energy Cost 22,640 $/year Total site BTU's/Yr + Total Area (SF) = 92 kBTU/SF/year
Total KWH/yr x 0.003413 = 756.59 MMBTU/year
Total MCF/yr x 1.03 = 0.00 MMBTU/year Energy Cost Index:
Total Other x = 0.0 MMBTU/year  Total Energy Cost/Yr + Total Area (SF) = 2.74 $/SFlyear
Total Site MMBTU'slyr = 757 MMBTU/year

Electric Utility: Constellation Energy
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Location: City of Portland

ACCOUNT# 10032789408178319 10032789444944321 Electric
Gas
BUILDING: PW & PD Office - 1101 & 1103 Moore FLOOR AREA: 4,943
ELECTRICAL NATURAL GAS / FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED |[CHARGED| COST OF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)] COSTS ($) MCF COSTS (%)
January 2008 8,431 25 865 0 0
February 2008 8,397 23 846 0 0
March 2008 7,675 23 806 0 0
April 2008 7,867 23 839 0 0
May 2008 10,331 25 1,052 0 0
June 2008 10,031 26 1,049 0 0
July 2008 9,857 25 1,026 0 0
August 2008 10,558 25 1,103 0 0
September 2008 8,187 23 903 0 0
October 2008 7,873 23 892 0 0
November 2008 6,643 21 805 0 0
December 2008 6,776 21 825 0 0
TOTAL 102,626 11,011 0.0 0
Energy Use Index:
Annual Total Energy Cost 11,011 $/year Total site BTU's/Yr + Total Area (SF) = 71 kBTU/SF/year
Total KWH/yr x 0.003413 = 350.26 MMBTU/year
Total MCF/yr x 1.03 = 0.00 MMBTU/year Energy Cost Index:
Total Other x = 0.0 MMBTU/year  Total Energy Cost/Yr + Total Area (SF) = 2.23 $/SFlyear
Total Site MMBTU'slyr = 350 MMBTU/year

Electric Utility: Constellation Energy
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Location: City of Portland

ACCOUNT# 10032789440147341 10032789440147342 Electric
2801994 Gas
BUILDING: Firestation #2 - 595 Buddy Ganem FLOOR AREA: 6,486
ELECTRICAL NATURAL GAS / FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED [CHARGED| COST OF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)] COSTS ($) MCF COSTS (%)
January 2008 5,173 15 576 38 403
February 2008 5,418 15 590 54 639
March 2008 6,521 17 721 16 199
April 2008 6,789 18 661 9 119
May 2008 7,085 19 682 7 95
June 2008 7,919 19 924 5 88
July 2008 7,146 18 849 4 81
August 2008 6,840 16 829 5 95
September 2008 6,566 20 819 4 71
October 2008 6,658 21 828 5 76
November 2008 5,758 17 711 6 89
December 2008 6,569 20 814 10 150
TOTAL 78,442 9,004 163.7 2,107
Energy Use Index:

Annual Total Energy Cost 11,111 $/year Total site BTU's/Yr + Total Area (SF) = 67 kBTU/SF/year
Total KWH/yr x 0.003413 = 267.72 MMBTU/year
Total MCF/yr x 1.03 = 168.61 MMBTU/year Energy Cost Index:
Total Other x = 0.0 MMBTU/year  Total Energy Cost/Yr + Total Area (SF) = 1.71 $/SFlyear
Total Site MMBTU'slyr = 436 MMBTU/year

Electric Utility: Constellation Energy
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Location: City of Portland

ACCOUNT# 10032789449708180 Electric
2880797 Gas
BUILDING: Senior Center - 607 Wildcat Dr. FLOOR AREA: 3,600
ELECTRICAL NATURAL GAS / FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED |[CHARGED| COST OF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)| COSTS ($) MCF COSTS (%)
January 2008 3,610 34 486 0 0
February 2008 2,024 28 312 0 0
March 2008 2,136 28 355 0 0
April 2008 2,346 28 337 0 0
May 2008 3,954 28 464 0 0
June 2008 4,380 28 599 0 0
July 2008 4,512 28 613 0 0
August 2008 5,340 28 715 0 0
September 2008 3,042 28 474 0 0
October 2008 2,970 28 460 0 0
November 2008 2,006 27 356 0 0
December 2008 2,724 35 474 0 0
TOTAL 39,044 5,646 0.0 0
Energy Use Index:
Annual Total Energy Cost 5,646 $/year Total site BTU's/Yr + Total Area (SF) = 37 kBTU/SF/year
Total KWH/yr x 0.003413 = 133.26 MMBTU/year
Total MCF/yr x 1.03 = 0.00 MMBTU/year Energy Cost Index:
Total Other x = 0.0 MMBTU/year  Total Energy Cost/Yr + Total Area (SF) = 1.57 $/SFlyear
Total Site MMBTU'slyr = 133 MMBTU/year

Electric Utility: Constellation Energy
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Location: City of Portland

ACCOUNT# 10032789429572400 Electric
3189750 Gas
BUILDING: Firestation #1 - 502 Moore Ave FLOOR AREA: 4,560
ELECTRICAL NATURAL GAS / FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED |[CHARGED| COST OF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)| COSTS ($) MCF COSTS (%)
January 2008 1,844 0 187 2.1 37
February 2008 1,734 0 176 2.3 42
March 2008 1,894 0 220 1.9 38
April 2008 2,162 0 217 1.9 38
May 2008 3,208 0 318 2.0 39
June 2008 3,150 0 386 1.5 39
July 2008 3,180 0 389 1.2 34
August 2008 3,508 0 439 1.4 37
September 2008 2,638 0 332 1.3 33
October 2008 2,234 0 280 1.7 38
November 2008 2,008 0 252 2.1 43
December 2008 2,070 0 260 2.0 42
TOTAL 29,630 3,456 21.4 459
Energy Use Index:
Annual Total Energy Cost 3,915 $/year Total site BTU's/Yr + Total Area (SF) = 27 kBTU/SF/year
Total KWH/yr x 0.003413 = 101.13 MMBTU/year
Total MCF/yr x 1.03 = 22.04 MMBTU/year Energy Cost Index:
Total Other x = 0.0 MMBTU/year  Total Energy Cost/Yr + Total Area (SF) = 0.86 $/SFlyear
Total Site MMBTU'slyr = 123 MMBTU/year

Electric Utility: Constellation Energy
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Location: City of Portland

ACCOUNT# 10032789404149450 Electric
288124 Gas
BUILDING: Truck Repair Building - 1111 Moore FLOOR AREA: 2,880
ELECTRICAL NATURAL GAS / FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED |[CHARGED| COST OF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)] COSTS ($) MCF COSTS (%)
January 2008 1,100 0 113 2 31
February 2008 1,400 0 143 3 47
March 2008 1,634 0 191 0 20
April 2008 1,732 0 175 1 29
May 2008 2,652 0 264 0 20
June 2008 2,474 0 304 1 24
July 2008 2,801 0 344 0 22
August 2008 2,733 0 344 1 24
September 2008 2,144 0 271 1 22
October 2008 2,137 0 268 0 21
November 2008 2,424 0 303 0 16
December 2008 2,238 0 281 0 16
TOTAL 25,469 2,999 8.4 291
Energy Use Index:
Annual Total Energy Cost 3,291 $/year Total site BTU's/Yr + Total Area (SF) = 33 kBTU/SF/year
Total KWH/yr x 0.003413 = 86.93 MMBTU/year
Total MCF/yr x 1.03 = 8.65 MMBTU/year Energy Cost Index:
Total Other x = 0.0 MMBTU/year  Total Energy Cost/Yr + Total Area (SF) = 1.14 $/SFlyear
Total Site MMBTU'slyr = 96 MMBTU/year

Electric Utility: Constellation Energy
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Location: City of Portland

ACCOUNT# 10032789496517591 Electric
Gas
BUILDING: Document & Water Parts Stg, 1101 Moore FLOOR AREA: 2,100
ELECTRICAL NATURAL GAS / FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED [CHARGED| COST OF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)] COSTS ($) MCF COSTS (%)
January 2008 1,810 12 230 0 0
February 2008 623 11 117 0 0
March 2008 630 8 119 0 0
April 2008 844 8 125 0 0
May 2008 1,675 8 191 0 0
June 2008 1,598 8 222 0 0
July 2008 1,772 8 240 0 0
August 2008 1,773 8 245 0 0
September 2008 1,310 8 197 0 0
October 2008 1,256 12 210 0 0
November 2008 2,447 13 337 0 0
December 2008 3,185 12 410 0 0
TOTAL 18,923 2,642 0.0 0
Energy Use Index:
Annual Total Energy Cost 2,642 $/year Total site BTU's/Yr + Total Area (SF) = 31 kBTU/SF/year
Total KWH/yr x 0.003413 = 64.58 MMBTU/year
Total MCF/yr x 1.03 = 0.00 MMBTU/year Energy Cost Index:
Total Other x = 0.0 MMBTU/year  Total Energy Cost/Yr + Total Area (SF) = 1.26 $/SFlyear
Total Site MMBTU'slyr = 65 MMBTU/year

Electric Utility: Constellation Energy
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Location: City of Portland

ACCOUNT# 10032789449096569 Electric
Gas
BUILDING: Laboraty @ Wastewater Treatment Plant FLOOR AREA: 874
ELECTRICAL NATURAL GAS / FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED [CHARGED| COST OF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)] COSTS ($) MCF COSTS (%)
January 2008 970 0 100 0 0
February 2008 927 0 95 0 0
March 2008 987 0 118 0 0
April 2008 1,046 0 108 0 0
May 2008 1,418 0 145 0 0
June 2008 1,265 0 159 0 0
July 2008 1,248 0 157 0 0
August 2008 1,553 0 198 0 0
September 2008 1,173 0 152 0 0
October 2008 1,126 0 144 0 0
November 2008 1,104 0 142 0 0
December 2008 1,135 0 146 0 0
TOTAL 13,952 1,664 0.0 0
Energy Use Index:
Annual Total Energy Cost 1,664 $/year Total site BTU's/Yr + Total Area (SF) = 54 kBTU/SF/year
Total KWH/yr x 0.003413 = 47.62 MMBTU/year
Total MCF/yr x 1.03 = 0.00 MMBTU/year Energy Cost Index:
Total Other x = 0.0 MMBTU/year  Total Energy Cost/Yr + Total Area (SF) = 1.90 $/SFlyear
Total Site MMBTU's/lyr = 48 MMBTU/year

Electric Utility: Constellation Energy
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Location: City of Portland

ACCOUNT# 10032789475078370 Electric
Gas
BUILDING: Wastewater Treatment Plant FLOOR AREA: 0
ELECTRICAL NATURAL GAS / FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED |[CHARGED| COST OF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)] COSTS ($) MCF COSTS (%)
January 2008 116,736 265 11,436 0 0
February 2008 128,256 241 12,330 0 0
March 2008 127,872 241 12,522 0 0
April 2008 103,296 241 9,790 0 0
May 2008 122,112 241 11,378 0 0
June 2008 119,424 241 12,320 0 0
July 2008 113,664 241 11,773 0 0
August 2008 158,208 241 16,331 0 0
September 2008 101,760 241 10,895 0 0
October 2008 106,752 241 11,104 0 0
November 2008 124,416 227 12,716 0 0
December 2008 127,104 212 12,964 0 0
TOTAL 1,449,600 145,559 0.0 0
Energy Use Index:
Annual Total Energy Cost 145,559 $/year Total site BTU's/Yr + Total Area (SF) = N/A kBTU/SF/year
Total KWH/yr x 0.003413 = 4,947.48 MMBTU/year
Total MCF/yr x 1.03 = 0.00 MMBTU/year Energy Cost Index:
Total Other x = 0.0 MMBTU/year  Total Energy Cost/Yr + Total Area (SF) = N/A $/SFlyear
Total Site MMBTU's/lyr = 4,947 MMBTU/year

Electric Utility: Constellation Energy
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APPENDIX D

ENERGY PERFORMANCE
COMPARISON



OFFICES*

TEESI DATABASE OF LOCAL GOVERNMENT FACILITIES IN
TEXAS

CHART

FACILITY TYPE: OFFICES
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*Offices (INCL: City Hall, Courthouse, Administrative Offices, Public Works Buildings)
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PUBLIC LIBRARIES

TEESI DATABASE OF LOCAL GOVERNMENT FACILITIES IN TEXAS

EUI COMPARISON CHART

FACILITY TYPE: PUBLIC LIBRARY
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PUBLIC ASSEMBLY*

TEESI DATABASE OF LOCAL GOVERNMENT FACILITIES IN TEXAS
EUI COMPARISON CHART
FACILITY TYPE: PUBLIC ASSEMBLY
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*Public Assembly (INCL: Convention Centers, Community Centers, Assembly Buildings)
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PUBLIC ORDER & SAFETY*

TEESI DATABASE OF LOCAL GOVERNMENT FACILITIES IN TEXAS

EUI COMPARISON CHART
%ﬁresmmn #1

FACILITY TYPE: PUBLIC ORDER & SAFETY
%Fwesmm #2

3 0ld Police Station

0 50 100 150 200 250 300 350 400 450

EUI (kBtu/SF/YR)

*Facility Type: Public Order and Safety (Police Dept, Fire Dept, EMS, Correctional Facilities, etc.)
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MAINT. & SERVICE CENTERS*

TEESI DATABASE OF LOCAL GOVERNMENT FACILITIES IN TEXAS

EUI COMPARISON CHART
FACILITY TYPE: MAINT. & SERVICE CENTER

Document & Water Parts
[ |« Storage

| ]| Truck Repair Building

EUI (kBtu/SF/YR)

*Maint. And Service Centers (Service Center, Maint Bldg, Warehouses, etc)
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APPENDIX E

TYPICAL EQUIPMENT
MAINTENANCE CHECKLISTS



Boilers Checklist

Maintenance Frequency

Description Comments Daily | Weekly | Monthly | Annually
Boiler usefsequencing Turn offfsequence unnecessary hoilers X
Overall visual inspection Complete overall visual inspection to be

sure all equipment is operating and safety

systems are in place X
Follow manufacturer’s Compare temperatures with tests per-
recommended procedures in | formed after annual cleaning
lubricating all components X
Check steam pressure [s variation in steam pressure as expected

under different loads? Wet steam may be

produced if the pressure drops too fast X
Check unstable water level | Unstable levels can be a sign of contam-

inates in feedwater, overloading of boiler,

equipment malfunction
Check burner Check for proper control and cleanliness X
Check motor condition Check for proper function
temperatures X
Check air temperatures in Temperatures should not exceed or drop
boiler room below design limits X
Boiler blowdown Verify the bottom, surface and water

column blow downs are occurring and are

effective X
Boiler logs Keep daily logs on:

e Type and amount of fuel used

® Flue gas temperature

e Makeup water volume

® Steam pressure, temperature, and

amount generated

Look for variations as a method of fault

detection X
Check oil filter assemblies Check and clean/replace oil filters and

strainets X
Inspect oil heaters Check to ensure that oil is at proper

temperature prior to burning X
Check boiler water Confirm water treatment system is
treatment functioning properly X
Check flue gas temperatures | Measure flue gas composition and
and composition temperatures at selected firing positions -

recommended O2% and CO2%

Fuel 02 % COZ%

Natural gas 1.5 10

No. 2 fuel oil 2.0 11.5

No. 6 fuel oil 2.5 12.5

Note: percentages may vary due to fuel

composition variations X
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Boilers Checklist (contd)

Maintenance Frequency

Description Comments Daily | Weekly | Monthly | Annually

Check all relief valves Check for leaks X
Check water level control Stop feedwater pump and allow control to

stop fuel flow to burner. Do not allow

water level to drop below recommended

level. X
Check pilot and burner Clean pilot and burner following manu-
assemblies facturer’s guidelines. Examine for mineral

or corrosion buildup. X
Check boiler operating Stop fuel flow and observe flame failure.
characteristics Start boiler and observe characteristics of

flame. X
Inspect system for water/ Look for: leaks, defective valves and
steam leaks and leakage traps, corroded piping, condition of
opportunities insulation
Inspect all linkages on Check for proper setting and tightness
combustion air dampers
and fuel valves
Inspect boiler for air leaks Check damper seals X
Check blowdown and Determine if blowdown is adequate to
water treatment procedures prevent solids buildup X
Flue gases Measure and compare last month’s

readings flue gas composition over entire

firing range X
Combustion air supply Check combustion air inlet to boiler room

and boiler to make sure openings are

adequate and clean X
Check fuel system Check pressure gauge, pumps, filters and

transfer lines. Clean filters as required. X
Check belts and packing Check belts for proper tension. Check
glands packing glands for compression leakage. X
Check for air leaks Check for air leaks around access openings

and flame scanner assembly.
Check all blower belts Check for tightness and minimum slippage. X
Check all gaskets Check gaskets for tight sealing, replace if

do not provide tight seal X
Inspect boiler insulation Inspect all boiler insulation and casings

for hot spots X
Steam control valves Calibrate steam control valves as specified

by manufacturer X
Pressure reducingfregulating | Check for proper operation
valves X
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Boilers Checklist (contd)

Description

Comments

Maintenance Frequency

Daily

Weekly

Perform water quality test

Check water quality for proper chemical
balance

X

Clean waterside surfaces

Follow manufacturer’s recommendation on
cleaning and preparing waterside surfaces

Clean fireside

Follow manufacturer’s recommendation on
cleaning and preparing fireside surfaces

Inspect and repair refrac-
tories on fireside

Use recommended material and procedures

Relief valve

Remove and recondition or replace

Feedwater system

Clean and recondition feedwater pumps.
Clean condensate receivers and deaeration
system

Fuel system

Clean and recondition system pumps, filters,

pilot, oil preheaters, oil storage tanks, etc.

Electrical systems

Clean all electrical terminals. Check
electronic controls and replace any
defective parts.

Hydraulic and pneumatic
valves

Check operation and repair as necessary

Flue gases

Make adjustments to give optimal flue gas
composition. Record composition, firing
position, and temperature.

Eddy current test

As required, conduct eddy current test to
assess tube wall thickness
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Building Controls Checklist

Maintenance Frequency

Semi-
Description Comments Daily | Weekly | Annually | Annually
Opverall visual inspection Complete overall visual inspection to be
sure all equipment is operating and safety
systems are in place X
Verify control schedules Verify in control software that schedules
are accurate {(?r season, {)CCllpanCY, etc. X
Verify setpoints Verify in control software that setpoints
are accurate f(}r season, UCCllpanCY, etc.
Time clocks Reset after every power outage
Check all gauges Check all gauges to make sure readings
are as expected X
Control tubing Check all control tubing for leaks
(pneumatic system) X
Check outside air volumes Calculated the amount of outside air
introduced and compare to requirements X
Check setpoints Check setpoints and review rational
for setting X
(—:]’ieck Schedules Checl( SC]1edU IES '{'lnd review rati{‘)n'ﬂl
for setting X
(—:hﬁck dﬁadbﬂndﬁ ASSU"E tth H“ dl"..ﬂdb‘dndﬁ are accurate
and the only simultaneous heating and
cooling is by design X
Check sensors Conduct thorough check of all sensors -
temperature, pressure, humidity, flow,
etc. - ﬁ)l‘ expected Vﬂlueﬁ X
Time clocks Check for accuracy and clean X
Calibrate sensors Calibrate all sensors: temperature,
pressure, humidity, flow, etc. X
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Pumps Checklist

Maintenance Frequency

Description Comments Daily | Weekly | Monthly | Annually

Pump use/sequencing Turn off/sequence unnecessary pumps X
Overall visual inspection Complete overall visual inspection to be

sure all equipment is operating and safety

systems are in place X
Check lubrication Assure that all bearings are lubricated per

the manufacture’s recommendation X
Check packing Check packing for wear and repack as

necessary. Consider replacing packing

with mechanical seals. X
Motor/pump alignment Aligning the pump/motor coupling allows

for efficient torque transfer to the pump X

Check mountings

Check and secure all pump mountings

Check bearings Inspect bearings and drive belts for wear.

Adjust, repair, or replace as necessary. X
Motor condition Checking the condition of the motor

through temperature or vibration analysis

assures long life X
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Fans Checklist

Maintenance Frequency

Description Comments Daily | Weekly | Monthly | Annually
System use/sequencing Turn offfsequence unnecessary equipment X
Overall visual inspection Complete overall visual inspection to be
sure all equipment is operating and safety
systems are in place X
Observe belts Verify proper belt tension and alignment
Inspect pulley wheels Clean and lubricate where required X
Inspect dampers Confirm proper and complete closure
control; outside air dampers should be
airtisht when closed X
Observe actuator/linkage Verify operation, clean, lubricate, adjust
C()ntl’()] a5 ]'l(.:cdcd X
Check fan blades Validate proper rotation and clean when
necessary X
Filters Check for gaps, replace when dirty -
monthly X
Check for air quality Inspect for moisture/growth on walls,
anomalies ceilings, carpets, and infoutside of duct-
work. Check for musty smells and listen
to complaints. X
Check wiring Verify all electrical connections are tight X
Inspect ductwork Check and refasten loose connections,
repair all leaks X
Coils Confirm that filters have kept clean,
C]e'dn as ht‘Ct—.‘SSH]’y X
Insulation Inspect, repair, replace all compromised
duct insulation X
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Electric Motors Checklist

Maintenance Frequency

Description Comments Daily | Weekly | Monthly | Annually
Motor use/sequencing Turn off/sequence unnecessary motors X
Overall visual inspection Complete overall visual inspection to be
sure all equipment is operating and safety
systems are in place X
Motor condition Check the condition of the motor through
temperature or vibration analysis and
C{)t“p'rlr{: to bHSClin{.‘. \-"rlIUCH X
Check lubrication Assure that all bearings are lubricated per
the manufacture’s recommendation X
Check packing Check packing for wear and repack as
necessary. Consider replacing packing
with mechanical seals. X
Motor alignment Aligning the motor coupling allows for
efficient torque transfer to the pump
Check mountings Check and secure all motor mountings
Check terminal tightness Tighten connection terminals as necessary X
Cleaning Remove dust and dirt from motor to
facilitate cooling X
Check bearings Inspect bearings and drive belts for wear.
Adjust, repair, or replace as necessary. X
Motor condition Checking the condition of the motor
through temperature or vibration analysis
assures long life X
Check for balanced Unbalanced power can shorten the motor
three-phase power life through excessive heat build up X
Check for over-voltage Over- or under-voltage situations can
or under-voltage shorten the motor life through excessive
conditions heat build up X

Appendix E-8




APPENDIX F

ENERGY STAR INFORMATION



The ENERGY STAR’ Challenge:

Build a Better World 10% at a Time

Many of us are taking steps to improve the energy efficiency of our homes
with ENERGY STAR qualified lighting, appliances, electronics, and heating
and cooling systems. Butwhat we may not realize is that the buildings in
which we work, shop, play, and educate our children use about $200 billion
worth of electricity and natural gas each year.

The U.S. Environmental Protection Agency (EPA) estimates that if the
energy efficiency of commercial and industrial buildings in the U.S.
improved 10 percent, Americans would save about $20 billion and reduce
greenhouse gases equal to the emissions from about 30 million vehicles.
You can join us and help reach this goal!

When lights are left on and the heating and cooling system runs in an
unoccupied commercial building, energy is wasted. When this happens, a
power plant down the road burns fossil fuels to generate that energy and
sends emissions into our environment.

In fact, the energy used by commercial and industrial buildings in the
United States is responsible for nearly 50 percent of our national emissions
of greenhouse gases that contribute to global climate change.

Thanks to the thousands of businesses and organizations that work with
EPA’s ENERGY STAR Program, we're already saving billions of dollars a year
with strategic energy efficiency practices that reduce operating costs and
greenhouse gas emissions without tradeoffs in performance or guality. But
we're on a journey of continuous improvement — we can do more.

Take the ENERGY STAR Challenge!

Whether you're associated with a small schoal
or a large corporation, a local government or

a national association, a community hospital
or a hotel group, a manufacturing plant or a
retailer — you can be part of the ENERGY
STAR Challenge and help improve the energy
efficiency of America’s commercial and
industrial buildings by 10 percent or more.

Challenge participants and their members are

encouraged to:

= Measure and frack energy use.

= Develop a plan for energy improvements.

= Make energy efficiency upgrades.

= Help spread the energy efficiency word to
others.

Now is the time to help build a better world and
take many of the same steps at work that you
are taking at home to protect our environment.
The ENERGY STAR Challenge Toolkit can show
you how.

Use the ENERGY STAR Challenge
Toolkit to:

= Help you get startad on the path toward
energy efficiency atwork and at home.

= Learn more about energy efficiency for
specific building types and how to bring the
ENERGY STAR Challenge to your community.

= Access ENERGY STAR brochures, public
service announcements, press releases,
postars, event ideas, and templates to help
spread the word about energy efficiency.

and individuals | e environment through superior ener

R ST o savermontba ko Sroaram bl b LEARN MORE AT
ENERGY STAR® s a ¢ ed p ing b _k

orensf,

energystar.gov
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Toolkit Materials:

Get Started!

= Quick Lists of ENERGY STAR Resources explain howto help
improve energy efficiency in commercial and industrial buildings
as well as at home.

= Create a Challenge Team offers ideas on who can help create
an organized effort in your building, town, school, or company to
improve energy efficiency.

= Bring the Challenge to Your Community provides a model for
establishing a program or campaign to accelerate energy
efficiency activities in your community.

Learn More!

= Did You Know? provides a summary of key energy efficiency
points and information about the ENERGY STAR Challenge.

= Fast Facts provide useful statistics to help understand the
important role commercial and industrial buildings play in global
climate change.

= Work with Different Groups in the Community offers a
series of fact sheets that provide information on energy use,
energy efficiency opportunities, partnership possibilities,
and key leverage points for major groups including: new
and existing homes, commercial real estate, healthcare,
education, hospitality, supermarkets, industry, small business,
congregations, and local governments.

Contact Information

Grow with ENERGY STAR describes the different levels and
benefits of participation with ENERGY STAR, beginning with
taking the ENERGY STAR Challenge and moving beyond to
Partner, earning the ENERGY STAR label, Leader, and then the
pinnacle — Partner of the Year.

Spread the Word!

ENERGY STAR InfoCards help consumers and businesses learn
about energy efficiency and ENERGY STAR.

Sample News Releases for the media.

Sample Text provides copy for Web sites, e-mails, newsletters,
and more to help you communicate with clients, constituents,
employees, and business-to-business networks.

Energy Efficiency Presentation you can use to talk about energy
efficiency and your involvement in the ENERGY STAR Challenge.

Celebrate with ENERGY STAR suggests events and ideas to
promote the ENERGY STAR Challenge and celebrate
energy efficiency.

Certificate of Participation announces your involvement in the
ENERGY STAR Challenge and can be displayed to share the good
news of your efforts with others.

Web Banners can be easily downloaded to use on Web sites.

Posters and other materials communicate energy efficiency
messages and provide information on how to get involved.

To take the ENERGY STAR Challenge or to access the ENERGY STAR Challenge Toolkit materials online,

visit www.energystar.gov/challenge.

ENERGY STAR Program

U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, NW

Mail Code 6202J

Washington, DC 20460

United Stat

www.energystar.gov
or call 1.888.STAR.YES
{1.888.782.7937).

e — Printad with Vagatable 0il Eas

Protection Agency

<EPA

Office of Air and Radiation
{6202J) EPA 430-F-07-016
Aug

2007

onsumer Contentl
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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:

Theresa Sifuentes
SECO, LoanSTAR Program Manager
(512) 463-1896
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Texas State Energy Conservation Office (SECO)

The Texas State Energy Conservation Office (SECO) helps Texas make the most of domestic energy,
reduce state and local government energy costs and promote cost-effective, clean-energy technologies.
SECO’s mission is to maximize energy efficiency while protecting the environment.

LoanSTAR Revolving Loan Program: has saved taxpayers more than $224.6 million through energy-
efficiency projects for state agencies, institutions of higher education, school districts, county hospitals and
local governments. Borrowers repay loans through cost savings generated by the projects. LoanSTAR-
funded projects have also prevented the release of 7,781 tons of nitrogen oxides (NOx), 2.3 million tons of
carbon dioxide (CO2) and 5,339 tons of sulfur dioxide (SO2).

Schools/Local Government Energy Program: has helped more than 3,500 schools and other units of
local government set up and maintain effective energy-efficiency programs. SECO provides facility
preliminary energy assessments, energy management training workshops, technical support in designing
new facilities and on-site training for student energy awareness projects. Clean energy technologies are
demonstrated at public facilities and school districts to increase awareness and address air quality at the
community level. Texas schools also employ the computer power management software that puts
monitors to “sleep” when not in use. Over 136,000 school computers now use this software, saving 42
million kWh and reducing energy costs by $3 million annually.

Energy Education Program: promotes energy conservation and efficiency through education. The
program strives to lay the foundation for environmental stewardship in teachers and students through
critical-thinking and problem-solving investigations in Texas Education Agency approved workshops.
Over 2,500 teachers have attended these workshops and utilized the materials in their classrooms reaching
over 375,000 students. The program also supports fuel cell technical training curriculum development at
the college level.

State Agencies/Higher Education Program: ensures that new facilities are designed and built with
energy efficiency and water conservation in mind. Projects include administration and maintenance of the
Energy and Water Conservation Design Standard for new state buildings and major renovation projects.
Other initiatives include development of statewide employee energy awareness through workshops on how
energy efficiency and employee behavior can reduce energy use. The program provides educational
materials on how to use energy more efficiently through product procurement, innovative technologies and
sustainable design practices. This program also provides education and outreach on residential and
commercial energy codes statewide. The goal is to demonstrate the clear benefits of energy codes and
standards in improving the quality of life, the environment and the safety and health of communities.

Alternative Fuels Program: demonstrates the positive environmental impact, technical feasibility and
energy efficiency of domestically-produced alternative fuels. The Alternative Fuels Program is designed
to assist state agencies, school districts, local government and private fleets to operate more of their fleets
on alternative fuels. Initiatives include support for the Clean Cities Program, Clean School Bus USA
Program, Mechanics Education Outreach and Air Quality Demonstration Projects.
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Energy Management Services: a comprehensive energy management program designed to significantly
reduce energy and utility expenditures in state-owned facilities. The State of Texas spent over $216
million in energy and utility expenditures in 2006. Program components include construction of a state-
of-the-art energy and utility information management system, a comprehensive analysis of historic and
future utility bills, energy procurement at the lowest possible rates and best available terms, and owner’s
representative services on ongoing and future energy-conservation projects. Institutions of higher
education, state university systems and local governments are eligible to participate in the program.

Innovative Energy Program: promotes the use of renewable energy and sustainable building practices
through technology demonstration, hands-on instruction and renewable energy education. Renewable
energy has significant economic, security and reliability benefits and opportunities for Texas communities
and individuals as they develop and use these resources. SECO increases public awareness of Texas’ vast
renewable energy resources and provides the public better access to vendors, financing options, and
renewable energy incentives through its educational web site, The Infinite Power of Texas, at
www.infinitepower.org.

Housing Partnership Program: promotes the efficient use of energy in low-to-moderate-income housing
through partnerships among nonprofit organizations, community action agencies, local governments,
utility companies, public housing authorities and social service organizations. The program encourages
community and residential involvement in energy-efficiency projects such as housing retrofits, model
demonstration projects, technical training assistance and energy education workshops and seminars.

Pollution Mitigation Program: assists political subdivisions in the 41 non-attainment counties to reduce
electric consumption in their facilities by implementing cost-effective energy efficiency projects. SECO
provides technical support and guidance through the Texas Energy Partnership, a joint initiative involving
SECO, the U. S. Department of Energy and ENERGY STAR®. Information, planning tools and
electronic reporting are offered at www.texasenergypartnership.org.

Pantex Program: The Pantex Nuclear Weapons plant, located in Carson County, is responsible for
assembling and disassembling nuclear weapons. The U.S. Department of Energy funds the Texas
Agreement in Principle, which SECO has administered since 1990. SECO contracts with a variety of state
and local governments to ensure that human health and safety, and the environment, are protected around
the plant. The Pantex Program also administers a DOE grant to train local emergency responders along
routes that have shipments of radioactive waste going to the Waste Isolation Pilot Plant near Carlsbad,
New Mexico, and eventually shipments of spent fuel tentatively scheduled to go to Yucca Mountain in
Nevada.

State Energy Conservation Office
111 East 17" Street
Austin, TX 78774-1440
Phone: (512) 463-1931
Fax: (512) 475-2569
WWW.Seco.cpa.state.tx.us
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Building commissioning

B Vi baefis Building Commissioning

such as a smoother

construction process, for New Bllildil'lgs

reduced operation and o o o )
maintenance costs, Bu1ld1.r_1g commissioning for new buildings is a quality assurance process
lower energy costs, to VE‘I‘lt.y and document
and satisfied building thiat !)mlding .?.ystems
o function as designed
and meet the operational
needs of the building
owner and building
users. The initial costs
of commissioning are
recovered many times over
through operating savings,
improved staff performance,
and avoidance of costly

Managed by:
A construction problems.

WASHINGT

What is building commissioning?

The key elements in building commissioning include:
¢ Thoroughly documenting system design intent, operating sequences

and test procedures.
¢ Verilying system performance based on extensive functional testing
and measurement.

¢ Ensuring that building operations staff members receive the training and

resources they need on system operation and maintenance procedures.

With support from:

It is important to realize that building commissioning is not standard practice,
although it is becoming more commeon for large or complicated buildings. Building
commissioning goes beyond standard testing, adjusting, and balancing and beyond

traditional inspections. The Building Commissioning Association describes building

commissioning as “a quality based process with documented confirmation that building
systems are planned, designed, installed, tested, operated and maintained in compliance with
the owner’s project requirements.”

Why perform building commissioning?

Commissioned buildings are more likely to perform as intended and avoid operational
problems. Poorly performing buildings inherently have high costs. Benefits from
commissioning include a smoother construction process (from improved communication,
fewer change orders, and avoided litigation), reduced operation and maintenance costs,
lower energy costs (through improved energy efficiency) and satistied building occupants
and tenants (through improved indoor air quality and thermal comfort).
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Building Commissioning for Mew Buildings

Energy Efficiency Factshest

Experienice has shown that a building that i not
comInisdoned will cost & 4o 20 percent more 10
operate than a commissioned tuilding. 4 2004
report! showed that, cn average, the cost of
performing cominisdoning was paidback in 4.8
wears fiom ener gy svings alone. When other
benefits were accounted for (from im proved
equiprent lifetimes, reduced change-orders

due o early detection of problem s, prevention
of premature equipm ent breakdown by timely
correction of problems, reduced operation

and maintenance coss, and improved indoor
environment), they essentially offset the entie
cost of newebuilding com missicning.

As buildings and system s have become more
complex and oocupant mquitements hae
increased, the need for commisioning is even
greater. Informed building owiers recoghize that
a high performance tuilding isa key element

for business maccess. It gives theln a competitive
advantage.

In addition, the Washinghon State and Seattle
Energy Codes for non-residential buildings require
FysteIng com Inissioning fbr mechanical and
lighting system s (see sections 1416 and 15 13.7).
For lighting and simple HVAC systems, the
requirern ents are lim ited to controls?. The code
states that drawing notes specify commisioning
that specifications and plans identify the
equipment 1o be tested and the procedures to be
used, that systemn s be tested w0 ensire they operate
in acoord with the approwed plans, and that a
CoIInisdoning report be submitked 40 the owner
For comn plex mechanical systems, a preliminary
COIMInissoning report is fo be completed pricor 4o
the tuilding official isnuing a final certificate of
DCCUDELC T,

!V The Ooet-Efer e Off CDENE1 R 8o g5 COENEN és i

A ket -Anadsis of eary and iab-Cie ar lpaces i Eysting
Do ara ey Donstraction & the Unied Strtes, Report
Murmber 58437, lawence Berkeley Mational labomtary, Portknd
Enemy Corcenmtion Inc., Tesas ARl University Enemgy Spsters
Labomtory, Deos rber 20044,

it et [k oo e il ke P LIBS A - cote- B edits bl

# ASHRAE Standard 20.7- 2004, the roode | for the e nemgp codes in
rany sates, includes a minirnurn kwvel of spste e oormmiss oning
a: part of the completion equirerme nts (5.7, 2 ormechanical
spstere that & ks defiled than the Weas hington and feattle
Eremgy Codes. Califomia and Maemchueetts have oo o
ing-like prowisions in their codes and Cegon has considersd a

O NS D Ning e Wing rment for their ene gy code.

It is iTnportart

0 IeCOghize

that the s e
ToiTiTn um i _,§
TEJUIT BT £T1ES E-?‘
fzll short of | EE
the lewel of E“.E
COTOINiSAOing Y '5
recommnetded §§
by many

comInisdoning providers and that the local
jurisdictions often 4o not have the resources 4o
fully enforce all the requitem ents in the energy
oode. A building owner needs 1o be e they are
IRCEIVIN G an uate level of com misioning
from a qualified commissioning provider in arder
o obtain the benefits that com missoning offers.

When should building
commissioning start?

Ideally, tuilding com misdoning should begin
garly in the desigh phase of the project. This
allows the comInisdoning provider o work

with the design team and become fam diar with
the project goals and design intent as decisions
are made. Plans can be made w0 effectively
incorporate com nisdoning ingo the Evelopment
process This helps 4o enare success and avoid
problems and additiornal work laver in the project.
CommInissioming car ooour in the constIction
PIocess Or after construction is complete, but this
makes it more difficult b0 document the design
intent, identify desigh problem s, develop testing
plans and conduct tests. This can com promise the
potential for success.

Who should perform building
commissioning?

Who artually performs commissioning depends
orn the owner and the project. Typically, the
builditig owner hires an independent third party
o perform commnissoning, This individual is
often meferred f0 as the commissioning provider
(or authority).

Those itrvolved in the buildin g commissioning
field enerally beliews the com misdoning
provider shondd work for the owner and showld
Iepresent the owner s interest. However, there are
HMUIeros options. A5 Com missoning beromes

Mge 2
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Building Commissioning for New Buildings

Energy Efficiency Factsheet

more popular, a greater number of firms are
offering building commissioning as part of their
services. These include construction managers, test
and balance contractors, design engineers, and
mechanical contractors. The nature of the project
will determine which option is best.

Trained and certified commissioning providers can
be located through the Building Commissioning
Association (see list of resources at the end of this
factsheet).

What are the steps in a

commissioning process?

The extent of the commissioning process can
vary as well as the roles of those involved in the
project. A comprehensive process beginning in
pre-design and running through post-occupancy
is justified for large, complex projects. The
commissioning process for smaller buildings
should be simpler, focusing on system balancing,
simple functional tests of key systems, and
documentation. The commissioning process, with
an emphasis on the roles of the commissioning
provider (CP), is described below for the phases of
the design and construction process.

Predesign

The CP, working with the owner, establishes
the parameters and expectations for the
commissioning process. The CP may have a
limited input and review role in this phase.

Design Phase

The CP outlines the scope of design requirements
and design intent, describes the systems to

be installed, outlines the documentation
requirements for each party involved in the
commissioning process, defines subsequent

Fhoto courtesy of DOE/NREL,
pher David Parsar

Fhotograpt

commissioning procedures, and documents

the process. This includes design review to
identify design issues and the development of a
commissioning specification that describes the
roles and responsibilities of the contractor in the
comimissioning process.

Construction Phase

The CP completes the commissioning plan at
the beginning of the construction phase. The

CP obtains project schedules and develops a
commissioning project schedule. The CP gathers
and reviews the contractor submittals and
operation and maintenance manuals. The CP
writes detailed functional performance test plans
for each system and piece of equipment involved
in the commissioning process.

The CP makes site visits to observe construction,
notes details that might affect equipment and
system performance or operation, and coordinates
with the various contractors to perform the pre-
functional performance tests. The CP oversees all
start-up tests and ensures that the pre-functional
performance tests and checklists are completed
and all deficiencies resolved.

Acceptance Phase

Using the functional performance test plans, the
CP observes and verifies the proper operation of
equipment, systems, and controls per contract
documents; verifies that corrective measures are
taken; and ensures the presence of completed
operation and maintenance manuals. The actual
performance testing is usually carried out by the
various contractors, The CP oversees this process
and may be actively involved. Shortly after the
functional performance test is complete, the CP
finishes the draft commissioning report, including
all documentation, and submits it to the owner.

Training for the building operation staff generally
occurs near the end of the acceptance phase

or shortly after building occupancy. It can be
performed prior to, or as part of, the functional
performance testing. This provides an opportunity
for hands-on experience that can reinforce

the training. The training should be done by

the installation contractors, designers and
manufacturers’ representatives, and may include
the CP. The CP should be involved in establishing

Page 3
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Building Cormm

ning for Mew Buildings

Energy Efficiency Factshest

the training needs of the building operation
and maintenan e staff and ensuring those
nesds are met.

Post-Acceptance Phase

Buildin g cperation and maintenance staff enae
that the facility's systems hmction properly,
adapt the system s o changing oocupancy atd
use, maintain a fas ity history, and document all
changes. The CP can be inwolved in establishing
the docum entation meethods for this phase

and can review perform arice and recomm etd

im provements. The CP may also be involwed in
condurting any seasonal performance westing
that cowld not te performed when the building
was completed. Reaalts from the post-acceptance
phase ae added to the commissioning r=port.
The tools and resources developed during the
comInisdoning process provide the basis for
ongoitg performance monitoring by tuilding
and operation staff 0 ensare that the benesfit of
COIMINLisAoning are maihkmined

How much does building
commissioning cost?

The price of tuildingg comnissionitg wariss
depeniding on the sze of the project, complesdity
of building systemn s, the system s o be
comInisdoned, when commisdoning begins, and
the level of detail required in the commissioning
process A good rule of thumn bis between two

o foar percent of the construction cost of the
systemns being commisdoned. In the 2004 stady
mefernced in footnote 1, the median cost for new-
building com missioning was 3 1.00/5quare foot
(0.6 peroent of total copstuction costs),

Owmners often say they cannot afford o pay

for tuilding commissioning. It isimportant

o recognize the potential costs of wot
comInisdoning, These costs can include schedule
overriumn g, chan ge orders, litigation costs, high
varancy levels, uncomfortable oocuparnts,
excessively long shakedown periods, costdy post-
OCCUPES Y coTleckions, inability to perform
adequate operation and maintenance, and high
operaticn costs. These costs can far emcesd the
price paid for com misdoning, Commissioning
tedhaces the risk of incurting thess costs,

Where can | get more information

about building comnissioni;g?
The followin g esources provide more indormation
on building com missoning for ne woom menial

buildings.
Programs and Organizations

BetterBricks.com — Atticles, miccess shoriss,

and other resoumces o coInmn iEAoning from
BetterBricks, an initiative of the Morthwest Energy
Efficiency Alliance,

s bedterbridhs. aomdoommi sioning

Building Cornmizsioning Association — BCA

prorm obes building comn issionin g practices that
mnaintain high professiona standards and fufll
builditig owners’ expectations. Sie includes White
Papar ov Commissioning, February 2008,

v b . ong

Fortland Energy Conservation, [nc, (FECH)
Resource Library — Access 4o com nissioning
docurn ents and links to other indormation

IESOUICEs. Wivin pedh orgdibaan film

The Mational Conference on Building
Cornmmissioning — An antnal forum of owners,
contackors, designers, and cominisdoning
professional s to further the practices of building
COTOINLISAOTERG, Wi pe orgdhcha fdes frbm

Mational Clearinghouse for Educational Facilities
IMCEF) — Created in 1997 by the U5 Departm ent
of Eduication, MCEF is a free public service that
provides information about F-12 school planning,
design, Anancing, consrackion, operaticns and
AN Enance,

v edfaciitios. angfrlf coenmission ng. cim

.5, General Services Administration
Cormrnissioning Program - Provides esources
includitg a guide for building com misioning,
W gsa. goviP ot alf gsadepf chaneVie wo dod page Tyoe!
d=ET 5 GchannelPage=52Fep B Rannel W2 Fgsalver
wiewd s pEchanteld=-153 74
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Building Commissioning for New Buildings

Energy Efficiency Factsheet

Documents

Commissioning for Better Buildings in Oregon
(pdf file) — A comprehensive 44-page introduction
to building commissioning. www.energy.state.or.us/
bus/comm/commintr.pdf

The Cost-Effectiveness of Commercial-Buildings
Commissioning: A Meta-Analysis of Energy and
Non-Energy Impacts in Existing Buildings and New
Construction in the United States, Report Number
56637, Lawrence Berkeley National Laboratory,
Portland Energv Conservation, Inc., Texas A&M
University Energy Systems Laboratory, December
2004. http://eetd.Ibl.gov/emills/PUBS/Cx-Costs-
Benefits.html

Energy User News Fundamentals Series —
“Understanding the Commissioning Process.”
www.energyusernews.com/CDA/Article_Information/
Fundamentals_Item/0,2637,27467,00.html

State and Local Resources

Idaho Department of Water Resources Energy
Division — For information on building
commissioning in Idaho.
www.idwr.state.id.us/energy/builders/index.htm

Montana Department of Environmental Quality

- For information on building commissioning and
related activities in Montana.
www.deq.state.mt.us/Energy/buildings/index.asp

Oregon Department of Energy — Activities in
Oregon to promote building commissioning
including handbooks for new and existing
building commissioning, a commissioning toolKit,
and case studies.

www.enerqy. state.or.us/bus/comm/bldgcx.htm

Washington State Department of General
Administration Building Commissioning -
Information on the department’s building
commissioning program, success stories, and
resources. www.ga.wa.gov/Eas/bex/index.html

The California Commissioning Collaborative

- Government, utility and building services
organizations and professionals have come
together to create a viable market for building
commissioning in California. The website
includes a comprehensive library and hundreds
of resources for building owners and service
providers. www.cacx.org/index.html

Commissioning for Nonresidential Mechanical and
Lighting Systems (pdf file), Seattle Department of
Planning and Development.

www.ci. seattle.wa.us/dclu/Publications/cam/
cam4189.pdf

Seattle City Light Building Commissioning
Assistance - Assistance and support for building
commissioning projects. This includes a link

to Seattle City Light's Building Commissioning
Handbook, which has case studies and standard
commissioning procedures.
www.cityofseattle.net/light/conserve/business/
bdgcoma/cvs_bea.htm

Technical Assistance

If you are a commercial or industrial customer of
a Northwest utility, you can call the Energyldeas
Clearinghouse with your specific questions about
building commissioning or other energy efficiency
issues.

The Energyldeas Clearinghouse provides information on
a broad range of energy technologies for commercial and
industrial customers of Pacific Northwest utilities. The
Energyldeas Clearinghouse provides a searchable website
and has a team of energy specialists ready to respond to
technical information requests by phone or email.
Sponsored by the Northwest Energy Efficiency Alliance.

Web: www.Energyldeas.org
Regional Hotlline: 1-B00-B/72-3568
Email: info@energyideas.org

© 2005 Washington State University Extension Energy Program.

This publication contains material written and produced for public
distribution. You may reprint this written material, provided you do not
use it to endorse a commercial product. Please reference by title and
credit Washington State University Extension Energy Program and the
MNorthwest Energy Efficiency Alliance.

WSUEEP98_018, Revised October 2005
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APPENDIXJ

REQUEST FOR ASSISTANCE



PRELIMINARY ENERGY ASSESSMENT QW?SECO
SERVICE AGREEMENT State Energy Conservation Office

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

Description of the Service

The State Energy Conservation Office (SECO) through its engineering consultants will analyze electric, gas and other utility

data and work with _ City of Portland . hereinafter referred to as
Partner, to identify energy cosf-savings potential. To achieve this potential, SECO and Partner have agreed to work together

to complete an energy assessment of mutually selected facilities.

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

Principals of the Agreement
Specific responsibilities of the partner and SECO in this agreement are listed below:

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

o SECO’s contractor will go on site to provide walk through assessments of selected facilities.

e  SECO will provide a report, which identify no cost/low cost recommendations, Capital Retrofit Projects, potential
sources of funding.

e Partner will schedule a time for SECO’s contractor to make a presentation of the assessment findings and
recommendations to key decision makers.

Acceptance Of Agreement

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

Signature:j_/%;\ Date: March 24 2009

Name (Mr./Ms./Dr.) Mile—Tanner Title: City Manager
Entity: __ Zity Of Portland o Phone: 361-777-4500

Street Address: 1900 Rilly G. Webb Fax: 361=777-4301

Mailing Address: E-mail: __mtanner@portlandtx.com
— Portland; Texas /8374

CONTACT INFORMATION:

Name (Mr/Ms/Dr.Y__gandy Clarkson— Tile:  Pinance Director —

Phone: £an Fax: WA T II_L521
A [ A g T 717 e g

204 7399/,
UL 7T T

E-Mail: SEJEH;J:SQR@JQQEEJ andtx.com

Please Sign and mail or _fux to_the following SECQ Censulrant ; Texas Energy Engineering Services, Inc. (TEESI),
ATTENTION: Salcetn Khan, P.E., 1301 Capital Of Texas Highway #B-325. Austin, TX. 78746, Phone 512-328-2533, Fax
512-328-2544. If you need to contact the State Energy Conservation Office, please call Stephen Ross 512-463-1770 or you
may write to her at: Comptroller Of Public Accounts, State Energy Conservation Office. 111 E. 17" Street, Austin, Texas
78774,
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