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1. EXECUTIVE SUMMARY

A Preliminary Energy Assessment (PEA) site visit for the Tarrant Regional Water District was conducted during the
month of July 2010 for the purpose of identifying viable Energy Conservation Measures (ECMs). This report
documents that investigation.

This service is provided by Jacobs at no cost to the Tarrant Regional Water District by the Texas Comptroller of
Public Accounts, State Energy Conservation Office (SECO). This program promotes and encourages an active
partnership between SECO and local political subdivisions for the purpose of planning, funding, and implementing
cost-effective energy conservation measures. The goal is to reduce energy consumption of existing facilities and
ultimately reduce regional emissions and facility energy costs.

The following ECMs were investigated and recommended for implementation or further detailed analysis:
ECM 1: Bridgeport Lighting Retrofit: T12 to T8

ECM 2: Bridgeport Thermostat Replacement

ECM 3: Richland Chambers Lighting Retrofit: T12 to T8

ECM 4: Richland Chambers Lighting Retrofit: Metal Halide to T5

ECM 5: Richland Chambers Lighting Retrofit; Incandescent to CFL

ECM 6: Richland Chambers Thermostat Replacement

ECM 7: Cedar Creek Reservoir Lighting Retrofit: T12 to T8

ECM 8: Cedar Creek Reservoir Lighting Retrofit: Metal Halide to T5

ECM 9: Cedar Creek Reservoir: Condenser Replacement

ECM 10: Eagle Mountain Office Lighting Retrofit: T12 to T8

ECM 11: Eagle Mountain Office Lighting Retrofit: Incandescent to LED exit signs
ECM 12: Eagle Mountain Office Lighting Retrofit: Metal Halide to T5

A preliminary energy and cost savings evaluation was conducted on each recommended measure listed above.
Descriptions of these measures and a summary of each evaluation are presented in the following sections. An
overall summary of the results is presented in Table 4. Each proposed utility evaluation was based on the prevalent
utility costs at the time of the audit.

As seen in Table 4, the recommended measures provide for a combined estimated annual savings of $5,161.75, with
an estimated capital requirement of $22,011.63 thus yielding a composite simple payback period of 4.4 years.
Overall, it is estimated that by implementing these measures electric utility consumption in the buildings surveyed can
be reduced by 3.6%.

Descriptions and calculations for the recommended measures can be found within this report. A follow-up visit can
be scheduled to address questions regarding the report, project financing options, implementation schedules, or any
other aspect of this program or its implementation.



SECO is committed to providing whatever assistance is required in planning, funding, and implementing the
recommendations of this report. Tarrant Regional Water District is encouraged to direct any questions or concerns to
either of the following:

SECO
Stephen Ross
1-800-531-5441, ext 3-1896

Jacobs
Travis Alexander
817-735-7063

Included in the appendix of this report is also a list of websites that can be utilized in learning more about SECO,
Senate Bill 12, various funding solutions, energy saving projects, and various state and federal agency services and
programs.



2. FACILITY DESCRIPTIONS

Tarrant Regional Water District owns and operates several water pumping stations in Tarrant County. Energy
audits were conducted at the following locations: Eagle Mountain Office, Bridgeport Office, Cedar Creek
Reservoir, and Richland Chamber Office.

2.1. Eagle Mountain

The Eagle Mountain Office of Tarrant Regional Water District is located at 10201 N. Shore Dr. in Fort
Worth. The facility is a 4,773 square feet, one story building that is split into an office portion and a shop
area. The building's exterior walls are gravel and concrete cladding, windows are single paned, and the
roof is metal standing seam.

The lighting fixtures in the office utilize T12 fluorescent, 3 lamp fixtures and some compact fluorescent
lamps, both with magnetic ballasts. The shop uses high bay lights and there are several metal halide
exterior lights.

The building's air conditioning consists of a DX unitary system in the office and a window unit located in a
garage office. The unitary system is a 10 ton unit. It utilizes gas heating and outputs a constant volume.

There is a gas space heater suspended from the ceiling in the shop area that provides freeze protection.
Hot water is produced by a 30 gallon electric heater.
The building is controlled by a programmable thermostat.

2.2. Bridgeport

The Bridgeport Office of Tarrant Regional Water District is located at 1710 FM 1658 in Bridgeport, TX.
The office and garage building is around 900 square feet, but an additional shop and storage building add
another 3,000 square feet for a total of 3,900. Both buildings are metal sided with a metal roof. The
office has a stone veneer halfway up one wall. Two layers of polyurethane foam were installed in the roof
of the office building in 2007. Windows are single pane.

The lights in the office building are 1 and 3 lamp, T12 fluorescent; in the garage they are 4 lamp T12
fixtures. In the shop building, there are 2 or 5 lamp T12s, depending on the section. All have magnetic
ballasts.

The office is cooled by a 3 ton DX, split system controlled by a non-programmable thermostat. The
garage is conditioned by a 2008 window DX air conditioning unit that is just over 2 tons and a unit heater
with a thermostat. In the storage building there is an office with another window A/C unit.

The garage in the main building has a propane space heater suspended from the ceiling. In the auxiliary
building there is another propane space heater with a thermostat that is used for freeze protection.

2.3. Cedar Creek Reservoir

The Cedar Creek Reservoir of Tarrant Regional Water District is located at 6613 Ashby Lane in Trinidad,
TX. There is a newly built, single story office building that is attached to an older, two story office building.
There is a garage attached with a gym, break room, and storage rooms inside. There also was a weld
shop / storage building and several parking units.



The new office building has a brick exterior and shingled roof. The other buildings are metal sided with
metal, pitched roofs. The new office has double pane windows, but all other buildings' windows are single
pane.

The facility used primarily T12 lights with magnetic ballasts and HID lighting.

The new office building is cooled by 2 DX split systems. The air handling units are new. The condensing
units are 4 ton 1992 and 2006 units. The old office building and a part of the garage are cooled by three
split systems and a window unit (in an individual office in the garage). The three 4 ton condensing units
were installed in 2001.

Propane heaters are used to heat the weld shop and garage.

The A/C systems are controlled by both non-programmable and programmable thermostats.

2.4. Richland Chambers

The Richland Chambers Office of Tarrant Regional Water District is located at 140 FM 416 in Streetman,
TX. The office is a single story building with a brick veneer and metal roof. The windows are double
paned with exterior shading. The garage had metal siding and a metal roof.

Lighting in the office is primarily 2 lamp T12s with magnetic ballasts. There are a few incandescent
lamps. The garage uses T12, magnetic ballast lights as well along with several HID high bay lights.

Two DX split systems cool the office building. The outdoor units were manufactured in 2007 and are
approximately 5 tons. The garage also uses a DX split system for cooling. The 2 ton condensing unit
was manufactured in 2009. An office in the garage has a 2007, 2 ton unit cooling it. A microwave
building on the premise utilizes a 2002 unitary unit.

Four electric heaters are used in the garage. Gas torpedo units heat a shop area.

The shop office has a non-programmable thermostat while the office building has two programmable
thermostats.

3. FACILITY ENERGY PERFORMANCE

Based on current utility data, the audited Tarrant County Water District buildings have the following annual electric
costs, Energy Use Index (EUI), and Energy Cost Index (ECI):

Energy Cost and Consumption Benchmarks - Tarrant Regional \Water District
Electric Matural Gas EUI ECI

Building KWhivr [MMBTUR | $Costivr IMCEN r* MMBTUR r 4 $Costr | kBTUSE ] $ISER T SFE
1|RC Cifice 568,800 1941 | $70,644 96 0 444 $15.17 | 4,368
2|Bridgeport Office 77,303 264 $8,503.33 512 47 $1,200.00 80 249 3,900
3|Cedar Creek Reservoir Office | 477,882 1.631 | $62,567.02 0 240 7.4 6,790
4|Eagle Maountain 102,648 350 $11,281.28 265 306 $2.181.10 138 2.82 4,773

Kwhiyr [MMETUN T $Costivr | MCENT [ MMETUR [ $Costivr [REBTUSEN ] $iSENY T SF
1,226,633 4,185 [$143,006.858] 777 353 $3,3591.10 225 $7.31 19,831

Table 1 - Current Energy Usage

The Richland Chambers Reservoir Office is the highest consumer of electricity. The meter that serves this facility
also serves a small pump station with two 375hp pumps. The Bridgeport location uses propane (gal) instead of
natural gas (MCF) A conversion factor of 91,600 BTU/gal is used to calculate MMBTU / Yr. The utility data collected
can be found in Appendix A.



The EUI, an estimate of the energy consumption performance, is measured in thousands of BTUs per square foot
per year. Likewise, the ECI, an estimate of the energy cost performance, is measured in dollars per square foot per
year.

4. ENERGY ACCOUNTING

ENERGY ACCOUNTING DESCRIPTION

Energy is accounted for through monthly utility bills Richland Chambers Reservoir is provided electricity by Navarro
County Electric Cooperative. The energy to the Lake Bridgeport, Cedar Creek Reservoir, and Eagle Mountain
Offices is provided by Reliant Energy.

AVERAGE UTILITY RATES
Utility Name Average Rates
Navarro County Electric Cooperative $0.1242 / kWh
Reliant Energy $0.11 / kWh

Table 2: Utility Rates

5. RECOMMENDATIONS
MAINTENANCE AND OPERATIONS (M&O)

Mantenance and operations measures that often involve recommended changes in occupant behavior and
maintenance practices that effect energy consumption.

Maintenance and Qperations (M20)
Froject Description
Feplace 1982 water heater at Richland Chambers Office
Table 3: M&0O Recommendations

The hot water heater in the Richland Chambers water testing office was installed in 1982 and has not been
performing adequately. Management is aware of the issue and a new heater is on a list of improvements to make.

ENERGY CONSERVATION MEASURES (ECMs)
Description of ECMs; Estimated Implementation Cost ($); Estimated Annual Energy Cost Savings ($/yr)

Estimated

Estimated  |Annual Simple

Implementatio| Savings Payhack
ECM | ocation Project Description n Cost (kithar) (years)
ECM 1 Eridgeport Lighiing Refront 11210 1 fEe18h 1,459 39
ECM 2 Bridgeport Install nesw programmable thermostat 5212 44 49 14
ECM 3 Richland Chambers Lighting Retrofit T12to T2 $6,428.00 2476 6.1
ECHM 4 Richland Chambers Lighting Retrofit Metal Halide ta T $1,38003 4993 22
ECM & Richland Charmbers Lighting Retrofit Incandescent to CFL $82.80 43 16
ECME Richland Chambers Install new prograrmmable thermostat $212.44 775 07
ECM T Gedar Creek Resenoir Lighting Retrofit T12t0 T2 54,208 56 14 537 26
ECM & Cedar Creek Resenvoir Lighting Retrofit, Metal Halide ta To f2EE3 66 .50 35
ECMS Cedar Creek Resenvoir Condensing Unit Replacement T2 55T 95 1410 166
ECM 10 Eagle Mauntain Office Lighting Retrofit T12ta T2 $2.625823 3.2 73
ECM 11 Eagle Mountain Office Lighting Retrofit, Incandescert to LED exit signs $142.40 543 24
ECM 12 Eagle Mountain Office Lighting Retrofit, Metal Halide ta To pezs 42 1,664 46

Table 4 - Energy Conservation Measures



ECM 1, ECM 3-5, ECM 7, ECM 8, and ECM 10-11 involve changing lighting lamps and fixtures. Retrofitting lights by
replacing existing T12 fluorescent light fixtures with new T8 fixtures reduces energy usage through lighting and
cooling. Changing from magnetic to electric ballast increases the energy efficiency and therefore lowers cost. The
new bulbs themselves also use less wattage. The same is true of the metal halide to high bay fluorescent T5s and
incandescent to CFLs.

ECM 2 and ECM 6 suggest that installing programmable thermostats at both the Bridgeport and Richland Chambers
Office would assist in energy savings. Each thermostat will be programmed to maintain a fixed temperature during
the occupied periods each day. In the evening, the temperature will be maintained higher or lower than during hours
of occupancy (depending on whether it is the cooling or heating season, respectively). This will conserve energy and
increase the lifespan of the equipment.

ECM 9 involves replacing a 4 ton DX condensing unit with new, more efficient equipment (SEER 14 or higher). The
existing unit is 18 years old and has long past reached the end of its useful life. Replacing the unit, which is
inefficient by today’s standards, will result in reduced electric energy consumption, lower utility bills, and improved
maintenance costs (not captured in pay back calculations).

FACILITY IMPROVEMENT MEASURES (FIMs)

Facility mprovement Measures (FIMs)

Project Description

Feplace windows on side of office building at Bridgeport Office

Feplace single pane windows with double far ald office buillding of Cedar Creek
Add blow in insulation in new office building of Cedar Creek.

Table 5: FIMs

The Bridgeport Office and old building of the Cedar Creek Reservoir Office both have single-pane clear windows.
Single-pane clear windows have poor insulating properties and contribute to solar heat gain which increases the
cooling load. A recommended FIM is to replace the existing windows with new double-pane windows with low-
emissivity (low-e) coating. Double-pane glass will increase the resistance to heat loss/gain and the low-e coating will
help block infrared radiation from the sun which adds heat to the space.

Figure 1 - Bridgeport Window

Blow in insulation is being added to the new office building at Cedar Creek in October.



RECOMMENDATIONS SUMMARY

Maintenance and Operations (M&0)

Froject Description

Feplace 1952 water heater at Richland Chambers Office

Table 6: M&0O Summary

Estimated
Estimated  |Annual Simple
Irmplermentatio) Savings Payhack
ECI Location Project Description n Cost (KWhiyr) (wears)
ECM 1 Bridgepart Lighting Retralit: 11210 1 e85 1,459 39
ECh Bridgepont Install new prograrmmakle thermostat 12 44 491 14
ECM 3 Richland Chambers Lighting Refrafit T12 10 T3 6,428 05 5476 6.1
ECH 4 Richland Chambers Lighting Retrofit: Metal Halide to T5 $1,289.03 4993 22
ECM & Richland Charnbers Lighting Retrofit: Incandescent to CFL $82 80 413 16
FCM 6 Richland Charmbers Install new prograrmmable thermostat §212.44 775 07
ECM T Cedar Creek Resenvoir Lighting Retrofit T12t0 TS $4 20828 14537 26
ECM & Cedar Creek Resenvair Lighting Retrofit. Metal Halide to To §2 EB3 66 6,290 25
ECK Cedar Creek Resenvoir Condensing Unit Replacement 2 557 95 1,410 166
ECM 10 Eagle Mountain Office Lighting Retrofit T12 10 T8 fie, 629 23 3,281 7.3
ECM 11 Eagle Mountain Cffice Lighting Retrafit: Incandescent ta LED exit signs 142 40 B4 24
ECM 12 Eagle Mountain Cffice Lighting Retrofit: Metal Halide to T5 fe3342 1,654 46
Table 7: ECM Summary
Facility improvement Measures (FIMs)
Project Description
Feplace windows on side of office building at Bridgeport Cffice
Feplace single pane windows with double far ald office building of Cedar Creek
Add blow in insulation in new office building of Cedar Creek.
Table 8: FIM Summary
Pollution Prevention Factors Equivalent to:
Annual kyih [HIF] HDx 802 Anmual Humber Annual Humber Annua Humber
Reduction Carbon Dioxide Nitrogen Dxide Sulphur Dioxide of Cars Taken of Acres of of American Homes
{Pounds) (Grams) (Grams) Off the Road Trees Manted Electricity Needs
Ibs CO2 110,000 Ibs COZ { 7,300 Kvih {10,000
[Fire Station 12,896 15,295 17.7% 2,629 2 2 1
Service Center 13311 15,787 18,369 29,580 2 2 1
The Center 5574 6611 769 12,374 1 1 1
Total 31,781 37,692 43,858 70,564 4 5 3

Table 9; Emission Calculations

With the energy savings shown above, the resulting reduced amount of pollution has been calculated. Making the
proposed improvements is equivalent to 3 cars being taken off the road, planting 7 acres of trees, and powering 3

American homes.




APPENDIX A: UTILITY ANALYSIS DATA

The average cost of electricity per kWh was $0.11/ kWh; this flat rate was used to calculate the Cost.

Richland Chambers Office Lake Bridgeport Office
Date of Bill kWh Cost Date of Bill kWh Cost
Jul-07 | 34,200 $4,110.22 Mar-10 10243 | $1,126.73
Aug-07 | 45,000 $5,408.19 Feb-10 10069 | $1,107.59
Sep-07 | 36,000 $4,326.55 Jan-10 13129 | $1,444.19
Oct-07 | 43,200 $5,191.86 Dec-09 8285 $911.35
Nov-07 | 32,400 $3,893.90 Nov-09 3619 $398.09
Dec-07 | 46,800 $5,624.52 Oct-09 3748 $412.28
Jan-08 | 54,000 $6,489.83 Sep-09 4998 $549.78
Feb-08 | 75,600 $9,085.76 Aug-09 4884 $537.24
Mar-08 | 61,200 $7,355.14 Jul-09 5252 $577.72
Apr-08 | 50,400 $6,057.17 Jun-09 3641 $400.51
May-08 | 41,400 $4,975.53 May-09 3421 $376.31
Jun-08 | 48,600 $5,840.85 Apr-09 6014 $661.54
Total 568,800 $68,359.52 Total 77,303 |  $8,503.33
Cedar Creek Office Eagle Mountain Lake Office
Date of Bill kWh Cost Date of Bill kWh Cost
Mar-10 41652 | $4,581.72 Mar-10 78 $8.58
Feb-10 40896 | $4,498.56 Feb-10 86 $9.46
Jan-10 53226 | $5,854.86 Jan-10 101 $11.11
Dec-09 34020 | $3,742.20 Dec-09 101 $11.11
Nov-09 33354 | $3,668.94 Nov-09 83 $9.13
Oct-09 31950 | $3,514.50 Oct-09 81 $8.91
Sep-09 45540 |  $5,009.40 Sep-09 357 $39.27
Aug-09 47250 |  $5,197.50 Aug-09 298 $32.78
Jul-09 46062 | $5,066.82 Jul-09 246 $27.06
Jun-09 36882 | $4,057.02 Jun-09 71 $7.81
May-09 29736 |  $3,270.96 May-09 76 $8.36
Apr-09 37314 | $4,104.54 Apr-09 175 $19.25
Total 477,882 | $52,567.02 Total 1,753 $192.83




APPENDIX B: ECM INFORMATION

ECM 1: Lighting Retrofit: T12 - T8

PROJECT MAME: Tarrant Regional Water District JPROJECT WO FEWED7O1-TRWD
PROJECT LOCATICON: Bridgeport Office ESTIMATOR: K. Popp
SUBMITTAL: PEA Cost Estimates DATE: 5472010

SYSTEM DESCRIFTION: Reilace T12 with T8s CHECKED BY: T. Alexander

Replace T12 fluorescents with T8s 1|EA 44250 & 44 $50.00) & a0 §94.25
43" length - 5 lampsfixtare

Replace T12 fluarescents with TBs 1]EA 4175 F1.75 $32.00 $32.00 §73.75
43" length - 4 lampsfistare

Replace T12 fluorescents with THs 2|EA F3925) § 79 §27.00] § o4 §132.50
43" length - 3 lampsfixtare

Replace T12 fluorescents with T8s S|EA §37.00] § 185 $23.00] § 115 $300.00
45" length - 2 lampsfixture

Feplace T12 fluorescents with T8s 2|EA 24 500 B 49 20000 & 40 $39.00
45" length - 1 lampsfixture

THIS 15 A PRELIMINARY CO ST ESTIMATE WHICH DOES MOT REPRESENT ACTUAL CONSTRUCTION COSTS OR CONTRACTOR BID PRICES.
UMIT PRICES FOR MATERIAL AND LABOR COSTSWERE DEVELOPED USING PUBLISHED COST DATA AMD OTHER RELIABLE SOURCES. A
COMSERVATIVE CONMTINGEMCY HAS BEEMN INCLUDED IM THIS ESTIMATE TO ACCOUNT FOR LIMNKNOWMN FACTORS BUT DESIGN
DEVELOPMEMT ISSLES, SCOPE CHANGES, AMD MARKET CONDITIONS AT THE TIME OF BIDDING MAY AFFECT ACTUAL COMNSTRUCTION

COBTS.
| | 1 1 1 1
TAK (ASSUMES TAX EXEMPT) | | 0.0%] | | $0.00 $0.00
SUBTOTAL _ 5354 25 5241.00 $595.25
CONTINGENCIES T5.0% §09.29
DESIGN 0.0% §0.00
CONSTRUCTION ADMINISTRATION 1.5% F10.27

Energy 1 lamp

T-12 Fluore scents (4EWHixture) 2|EA 10 65 336
T-8 Fluorescents (32WVWfixture 2|EA 10 IG5 234

Energy 2 lamp
T-12 Fluorescents (BEW/fixture) S|EA 12 365 1,683
T-8 Fluorescents (GOWY ixture 5|EA 12 365 1314

Energy 3 lamp

A e
T-3 Fluorescents (92Wifixture 2|EA 12 lata] 806




Energy

4 lamp

T-12 Fluorescents (172WHixture) 1|EA 10 3B5 B28
T-8 Fluorescents (120WWixture 1|EA 10 365 438

Energy 5 lamp

15 Fuoresconts 22w
T-8 Fluaorescents [152Wiixture 1|EA 3 365 166

Total Energy Savings Calculations

Facilty Mame: TRWD - Bridgeport
Site Address: 1710 Farm Rd 1658
ECH Mumber: 1

ECM Description: T12 - T8 lighting retrofit

City. Bridgeport
County: Fairfield

Building Area: 3 500 SF
Predominate Use: Office, Shop, Storage

Existing T12 lighting in Fire Station could be upgraded to T8 lighting

1 lamp 2Mampin 3 lamp
Existing Conditions: 2 5 2
46 g6 132
32 B0 92
3,650 4 380 4380
0.028 0130 0.080
102 569 350
1.44 1.44 1.44
0.01 0.04 0.02
0.01 0.05 0.03
21 96 59
0.45
1,458
$161
$695
4.3

4 lamp
1
172
120

3650
0052
190

5 lamp
1
218
152

1,095
0.066
72

Elec Rate= 0.1

Murmber of florescent fixtures in area observed
Wattage of fixtures observed in area
Wattage of fixtures after retrofit

Annual lighting hours
kW savings due to lighting consurmption
Annual K¥Wh savings due to lighting consumption

Aszsumed kKMWon of cooling

Peak tons of cooling saved from lighting retrofit
kWY savings due to cooling load reduction

Annual KWWh savings due to cooling load reduction
Tatal Annual kWY savings

Total Annual kvvh savings

Total Cost Savings

Estimated Cost

Simple Payback



ECM 2 - Install Programmable Thermostat

Cost Estimate

JACOBS COST ESTIMATING ANALYSIS

PROJECT NAME: Tarrant Regional Water District

PROJECT MO.: FEWEDYOD1-TRWD

PROJECT LOCATION: Richland Chambers Office

ESTIMATOR. K Popp

SUBMITTAL: PEA Cosgt Estimates

DATE: 34,2010

SYSTEM DESCRIPTION:

Install Prograrmmable ThermostdCHECKED BY: T, Alexander

TASK DESCRIPTION QUANTITY LABOR MATERIALS TOTAL
N OAUMNIT LINIT UNIT PRICE COST UNIT PRICE COST COSTS
FProgramrmable Thermostat E&, ¥ 49 $133.00]1 5 133 $152.00

THS IS A FREUMINARY COST ESTIMATE WHICH DOES NOT REFRESEMT ACTUAL CONSTRUCTION COSTS OR CONTRACTOR BEID PRICES.
UMT PRICES FOR MATERIAL AND LABCR CO ST WERE DEYELCOPED USING PUBUSHED COST DATA AMD OTHER RELIABLE SOURCES. A
CONSERVATIVE CONTINGENCY HAS BEEM INGLUDED IN THIS ESTIMATE TO ACCOUNT FOR UNKNOWN FACTORS BUT DESIGN
— DCEVELOPMENT ISSUES, SCOPE CHAMGES, AND MARKET CONDITIONS AT THE TIME OF BIDDIMNG MAY AFFECT ACTUAL CONSTRUCTION

— COSTS.
| | | | |

TAX (ASSUMES TAX EXEMPT) | 0.0%] | $0.00 $0.00
SUBTOTAL 545 00 §133.00 §182.00
CONTINGENGIES 15.0% 27 30
DESIGN 0.0% $0.00
CONST RUCTION ADMINIST RATION 1.5% 53.14
TOTAL $212.44

Energy Savings Calculations

Facility Mame: TRWD - Bridgeport
Site Address: 1710 Farm Rd 1658
ECM Mumber: 2

ECM Description: Programmahble Thermaostats

City. Bridgeport
County: Fairfield
Building Area: 3,200 SF

Predominate Use: Office, Shap

Opportunity: When the space isunoccupied, setpoint termperature can change to reduce heating/cooling load

Assumed U-Yalues Walls

0.124 Btufhr-ft-F

Agssumed Wall Area 1200 ft*
Assumed U-Values Roof 0.064 Btushr-f’-F
Azssumed Roof Area 900 ft?
Heating Season Thermostat Setpoint 70F
Heating Season Thermostat Sethack B0 F
Heating Season Sethack Hours 1456 hrs
Heating Equipment Efficiency 100%
Cooling Season Thermostat Setpoint 72 F
Cooling Season Thermostat Sethack 85 F
Cooling Season Sethack Hours 15800 hrs
Performance of Cooling System 1.22 kKW ton

Total Envelope UA - Yalue

206 Btuthr-F

Electric Heating Energy Savings 881 KWhiyr
Electric Heating Cost Reduction 97 i
Cooling Energy Savings 491 KW hiyr
Estimated Electricity Rate $0.110 per k¥vh
Cooling Cost Savings 54 i
Annual Cost Savings $151
Installed cost §182
Simple Payback 1.2 years

Electric Rate: 0




ECM 3: Lighting Retrofit: T12 to T8

PROJECT MAME: Tarrant Regional Water District JPROJECT MO.:  FEWBEIFO1-TRWD

PROJECT LOCATICN: Richland Chambers Office ESTIMATOR: . Popp

SUBMITTAL: PEA Cost Estimates DATE: 542010

SYET B DESCRIPTION: Reilace T12 with T3= CHECKED BY:  T. Alexander

Replace T12 fluorescents with THs BE|EA F24.50( § 2107 F2000) § 1720 $3 B27.00
43" length - 1 lampsfixture

Replace T12 fluorescents with T8s Z8|EA F37.00] § 1036 $23.000 § G544 §1 580.00
45" length - 2 lampsfixture

|| THIS IS A PRELIMIMARY COST ESTIMATE WHICH DOES MOT REFRESENT ACTUAL CONSTRUCTION COSTS OR COMNTRACTOR BID PRICES.

UMIT PRICES FOR MATERIAL AND LABOR COSTS WERE DEVELOPED USIMG PUBLISHED COST DATA AMD OTHER RELIABLE SOURCES. A
COMSERVATIVE CONTINGEMCY HAS BEEM INCLUDED IMN THIS ESTIMATE TO ACCOUNT FOR UMKMNOWN FACTORS BUT DESIGN

DEVELOFPMEMT ISSUES, SCOPE CHAMGES, AND MARKET COMDITIONS AT THE TIME OF BIDDING MAY AFFECT ACTUAL COMNSTRUCTION

[ ] COSTE.

I I I I I
Tax (ASSUMES TAX EXEMPT) | 0.0%] | | $0.00 §0.00
SUBTOTAL 5314300 52 364,00 55 507,00
CONTINGENCIES 15.0% $826.05
DESIGN 0.0% §0.00

CONETRUCTION ADMINIST RATION 1.5% §95.00

Energy 1 lamp

T-12 Fluorescents (46W/ ixture) BE|EA 10 365 14,439
T-8 Fluorescents (32 ixture o6 |EA 10 k5 10045

Energy 2lamp

T-12 Fluorescents (BEW ixture) 20|EA 10 365 g,789
T-8 Fluorescents (BOWWixture 2B8|EA 10 3645 G132




Total Energy Savings Calculations

Facility Name: Richland Chambers Office
Site Address: 140 FM 416

City. Streetman

County: Freestone

ECM Mumber: 3 Building Area: 4 370 SF
ECM Description: T12 - T8 lighting retrofit Predominate Use: Office
Existing T12 lighting in Service Center could be upgraded to TS lighting
Elec Rate= 01242

Tlamp 2 lamp

Existing Conditions: 515]
4B
32

3 Ba0 3 B50

1.204
4355

1.44
0.34
0.43
ga7
272
5476
$1.,053

¥6 428

6.1

24
Gl
G0

Murmber of florescent fixtures in area observed
Wattage of fixtures observed in area
Wattage of fitures after retrofit

Annual lighting hours

0728 kWY savings due to lighting consumption
2657 Annual k¥Wh savings due to lighting consumption

1.44
0.21
0.30
837

Assurmed kKWhon of cooling

Peak tons of cooling saved from lighting retrofit

ki savings due to cooling load reduction

Annual kWWh savings due to cooling load reduction
Total Annual kY savings

Total Annual kvvh savings

Total Cost Savings 3476

Estimated Cost

Simple Payback



ECM 4: Lighting Retrofit Metal Halides to T5s

PROJECT NAME: Tarrant Regional Water District |PROJECT NO.: FEWBEIY01-TRWD
PROJECT LOCATICN: Fichland Chambers Office ESTIMATOR: K. Popn
SUBMITT AL PEA Cost Estimates DATE: 842010

SYSTEM DESCRIPTION: Reilace metal halides with T8s |CHECKED BY: T. Alexander

Replace metal halide with high bay
fluorescent Tas 10JEA $44.00 $440.00 §75.00 $750.00 $1,190.00

THIS 18 A PRELIMINARY COST ESTIMATE WHICH DOES MOT REFRESENT ACTUAL COMNSTRUCTIOM COSTS OR CONTRACTOR BID PRICES.
UNIT PRICES FOR MATERIAL AND LABOR COSTS WERE DEVELOPED USING PUBLISHED COST DATA AMD OTHER RELIABLE SOURCES. A
CONSERVATIVE CONTINGEMCY HAS BEEM INCLUDED IM THIS ESTIMATE TO ACCOUNT FOR UNKNOWN FACTORS BUT DESIGHN
DEVELOPMENT ISSUES, SCOPE CHANGES, AND MARKET COMDITIONS AT THE TIME OF BIDDIMNG MAY AFFECT ACTUAL CONSTRUCTION

COSTS.
| | 1 | | 1 1
TA% (ASSUMES TAX EXEMPT) | | 0.0%] | | $0.00 §0.00
SUBTOTAL 5440 00 $750 00 5115000
COMTINGENCIES T5.0% F170.50
DESIGHN 0.0% §0.00

CONETRUCTION ADMINISTRATION . $20.53

Energy

hetal halide (300 Aixture) 10|EA 18 365 19,710
T-5 Flunrescents (2240 ixture 10|EA 18 365 14717

Total Energy Savings Calculations

Facilty Mame: Richland Chambers Office City. Streetman

Site Address: 140 FM 416 County: Freestone

ECM Mumber: 4 Building Area: 4 370 SF
ECM Description: Metal halide - T8 lighting retrofit Predominate Use: Office

Existing metal halide lighting in Service Center could be upgraded to T8 lighting

MWetal Halide Elec Rate= 0.1242
Existing Conditions: 10 Murmber of metal halide fixtures in area observed
300 Wattage of fixtures observed in area
224 Wattage of fixtures after retrofit
5570 Annual lighting hours
0.760 KW savings due to lighting consumption
4993 Annual kWh savings due to lighting consumption

Azsumed kWfon of cooling

Peak tons of cooling saved from lighting retrofit
kW savings due to cooling load reduction

Annual k'h savings due to cooling load reduction

0.76 Total Annual kKW savings
4 993 Total Annuz 4993
$620 Total Cost Savings
$1,389 Estimated Cost

22 Simple Payback



ECM 5: Lighting Retrofit Incandescent to CFLs

JACOBS COST ESTIMATING ANALYSIS

PROJECT MAME:

T arrant Hegio na_l YWater District

PROJECT MO FEWECD7O1-TRW/D

PROJECT LOCATION: Richland Chamb ers ESTIMATOR: K. Popp
SUBMITT AL PEA Cost Estimates DATE: g/4/2010
SYSTEM DESCRIFTION: Replace Indcandescents with CFLs  JCHECKED BY: T. Alexander
TASKDESCRIPTION LIUANTITY LASOR MATERIALS TOTAL

M OAUMIT UNIT UNIT PRICE COST UNIT PRICE COST COSTS
Replace Incandescent Lights with 4|EA §10.00 $40.00 $5.00 §32.00 §72.00
CFLs

THIS IS A PRELIMIMNARY CO ST ESTIMATE WHICH DOES MOT REPRESENT ACTUAL CONMSTRUCTION COSTS OR CONTRACTOR BID PRICES.
UMIT PRICES FOR MATERIAL AND LABOR COSTS WERE DEVELOPED USING PUBLISHED COST DATA ANMD OTHER REUABLE SOURCES. A
CONSERVATIVE CONTINGEMCY HAS BEEM INCLUDED IM THIS ESTIMATE TO ACCOUNT FOR UNKMNOWN FACTORS BUT DESIGN DEVELOPMENT
ISSUES, SCOPE CHAMGES, AND MARKET COMDITIOMNS AT THE TIME COF BIDDING MAY AFFECT ACTUAL CONSTRUCTION COSTS.

I I I I I
TAY (ASSUMES TAX EXEMPT) | | 0.0%] | | §0.00 $0.00
SUBTOTAL $40.00 $32.00 §72.00
CONTINGENCIES 15.0% $10.80
DESIGN 0.0% §0.00
CONSTRUCTION ADMIMIST RATION 0.0% §0.00
TOTAL $82 80
Energy
QLLANTITY LUSAGE EMERGY LUSE
M OANIT LIKIT HESDAY LAY S H KHWTH
Incandescent Lights (B0WY apiece) 3|EA 12 365 788
CFL Lights {13WY apiece) J|EA 12 365 171
Estmated Annual Savings 618
Total Energy Savings Calculations
Facilty Mame: Richland Chambers Office City: Streetman
Site Address: 140 Fi 415 County: Freestone
ECM Mumber: 5 Building Area: 4 370 SF
ECM Description: Incandescent to CFL lighting retrofit Predominate Use: DOffice
Existing incandescent lighting in The Center could be upgraded to CFL Elec Rate= 01242

Existing Conditions:

SF of area observed

in area observed

4 Mumber of florescent fixtures

60 Wattage of fixtures observed in area

13 Wattage of fixtures after retrofit
1460 Annuoallighting hours

0188 kW savings due to lighting consumption
274 Annual kih savings due to lighting consurmption

144  Assumed kWion of cooling

0os Peaktons of cooling saved from lighting retrofit
o.0s kWY gavings due to cooling load reduction

139 Annual k¥h savings due to cooling load reduction

413

026 Total Annual kYWY savings
413 Total Annual k¥h savings
551 Total Cost Savings

%83 Estimated Cost

1.6 Simple Payback



ECM 6: Install Programmable Thermostats

Cost Estimate

JACOBS COST ESTIMATING ANALYSIS

PROJECT MAME: Tarrant Regional YWater District

PROJECT MO.: FEWEI7O1-TRWD

PROJECT LOCATION: Richland Chambers Office

ESTIMATOR:

K. Papp

SUBMITT AL PEA Cost Estimates

DATE:

/4,2010

SYSTEM DESCRIFTION: Install Prograrmmable Thermostat

CHECKED BY: T. Alexander

TASKDESCRIFTION QUANTITY LABOR MATERIALS TOTAL
MOAUNIT UNIT UNIT PRICE COST UNIT PRICE COET COETS
Frogramrnable Therrmostat T|EA $45.00] % 43 $133.000 § 133 $152.00

THIS IS A PRELIMIMNARY COST ESTIMATE WHICH DOES NOT REPRESENT ACTUAL CONSTRUCTION COSTS OR CONTRACTOR BID PRICES.
UMIT PRICES FOR MATERIAL AMD LABOR COSTS WERE DEVELOPED USING PUBLISHED COST DATA AMD OTHER RELIABLE SOURCES. A
COMSERVATIVE COMTINGEMCY HAS BEEM INCLUDED IM THIS ESTIMATE TO ACCOLUNT FOR UNKNOWN FACTORS BUT DESIGN
DEVELOPMEMT ISSUES, SCOPE CHANGES, AMD MARKET CONDITIONS AT THE TIME OF BIDDING MAY AFFECT ACTUAL CONSTRUCTION

—| COSTS.
| | | | | |

TAX [ASSUMES TAX EXEMPT) | | 0.0%] | | 000 $0.00
SUBTOTAL $43 00 $133.00 $152.00
CONTINGENCIES 15.0% §27.30
DESIGN 0.0% $0.00
CONSTRUCTION ADMINIST RATION 1.5% $3.14
TOTAL $212.44

Energy Savings Calculations

Facility Mame: Richland Charmbers Office
Site Address: 140 FM 415
ECM Mumber: B

ECM Description: Programmahble Thermostats

City: Streetman
County. Freestone
Building Area: 4,370

Predominate Use: Office, Shop

Opportunity: When the space is unoccupied, setpoint temperature can change to reduce heating/cooling load

Assumed U-Yalues Walls

Aszsumed Wall Area

Assumed U-alues Roof

Assumed Roof Area

Heating Season Thermostat Setpoint
Heating Season Thermostat Sethack
Heating Season Setback Hours
Heating Equipment Efficiency
Cooling Season Thermostat Setpoint
Cooling Season Thermostat Sethack
Cooling Season Setback Hours

Performance of Cooling System
Tatal Envelope UA - Value
Electric Heating Energy Savings
Electric Heating Cost Reduction
Cooling Energy Savings
Estimated Electricity Rate
Cooling Cost Savings

Annual Cost Savings
Installed cost

Simple Payback

0.124 Btuthr-ftd-F

1 BO7 ft?

0.054 Btufhr-fts-F

1,800 it
JOF
BOF

14586 hrs

100%
72F
g5 F

1,800 hrs

122 KWWHan
326 Btuthr-F
1,380 kvvhir
173 Bhyr
775 Kvhigr
$0.124 per K\Wh
896 $iyr

§269
g2

0.7 years

Electric Rate:

01242




ECM 7: Lighting Retrofit T12 to T8

PRCOJECT MAME: Tarrant Regional Water DistrictPROJECT MO, FEMWEQDZDT-TRWD
PROJECT LOCATION: Cedar Creek Heseroir ESTIMATOR: K. Fopp

SUBMITTAL: PEA Cost Estimates DATE: 5842010
SYSTEM DESCRIFTION: Reilace T12 with T8s CHECKED BY: T. Alexander
Replace T12 fluorescents with TSs S0|EA $37.00 §1,850.00 $23.00 %1,150.00 %3 po0.00

43" length - 2 lampsfixture

Replace T12 fluorescents with T8s 48|EA $39.25 $1,554.00 §27.00 $1,256.00 $3,150.00
43" length - 3 lampsfixture

Replace T12 fluorescents with T8s B[EA F41.75 §250.50 $32.00 §152.00 $442.50
43" length - 4 lampsfixture

|| THIS IS5 A& PRELIMINARY COST ESTIMATE WHICH DOES MOT REFRESENT ACTUAL CONSTRUCTION COSTS OR CONTRACTOR BID PRICES.

|| UMNIT PRICES FOR MATERIALAND LABOR COSTSWERE DEVELOPED USING PUBUSHED COST DATA AND OTHER REUABLE SOURCES. A
COMNSERVATIVE CONTINGEMCY HAS BEEM INCLUDED IMTHIS ESTIMATE TO ACCOUNT FOR UNKNOWHN FACTORS BUT DESIGN

DEVELOPMEMNT ISSUES, SCOPE CHANGES, AND MARKET COMNDITIONS AT THE TIME OF BIDDING MAY AFFECT ACTUAL CONSTRUCTION

[ ] COSTE.

I I I I I
TAx (ASSUMES TAX EXEMPT) | 0.0%] | | $0.00 $0.00
SUBTOTAL §$2.134 500 §1.4583.00 3 52250
[CONTINGENCIES T5.0% §543.a0
DESIGN 0.0% 50.00

COMSTRUCTION ADMINIETRATION 15% $62.439

Energy 2 lamp

T-12 Fluore scents (BEY ixture) BO(EA 10 365 15 B35
T-8 Fluorescents (BOYW/ ixture S0|EA, 10 365 10850

Energy 3 lamp

T-12 Fluorescents (132 fixture) 48 |EA 10 365 23126
T-3 Fluorescents (92¥WWAixture 45]|EA 10 365 16,118

Energy 4 lamp

T-12 Fluorescents (17 2%Wixture) EA 10 365 3767
T-8 Fluorescents (120%/ ixture EA 10 365 228




Total Energy Savings Calculations

Facilty Name: Cedar Creek Reservoir City: Trinidad
Site Address: 6613 Ashby Lane County: Hurnboldt
ECM Mumhber: 7 Building Area: 5,730 SF
ECM Description: T12 - T8 lighting retrofit Predominate Use: Office Wyork Shop
Sheet 1 of 2
Existing T12 lighting in Service Center could be upgraded ta T3 lighting
2Mamp  Jlamp 4 lamp Elec Rate= 011
Existing Conditions: 50 45 & Mumber of florescent fixture s in area observed
86 132 172 YWattage of fixtures observed in area
&0 92 120 YWattage of fixtures after retrofit
3Ba0 3.Ba0 3650 Annual ighting hours
1.300 1.920 0.312 kW savings due to lighting consumption
4745 7003 11353 Annual k¥Wh savings due to lighting consumption
1.44 1.44 Assurmed kW/ton of cooling
055 0.09 Peak tons of cooling saved from lighting retrofit
079 0.13 k¥Y savings due to cooling load reduction
1415 230 Annual kKWyh savings due to cooling load reduction
4.45 Total Annual kWY savings
14 537 Total Annual kvvh savings
§1,599 Total Cost Savings 14,637
§4.228 Estimated Cost

2B Simple Payback



ECM 8: Lighting Retrofit Metal Halides to T8

JACOBS COST ESTIMATING ANALYSIS

PROJECT MNAME: Tarrant Regional YWater District

PROJECT MO.: FEWED7D1-TRWD

PROJECT LOCATION: Cedar Creek Reservoir

ESTIMATOR: K Popp

SUBMITTAL: PEA Cost Estimates

DATE:

G/4/2010

SYSTEM DESCRIPTION: Replace metal halides with TSs

CHECKED BY: T. Alexander

TASK DESCRIPTION QUANTITY LABOR MMATERIALS TOTAL

W OALIMNIT LINIT UNIT FRICE COST UNIT PRICE COST COSTS
Replace metal halide with high bay
fluorescent T5s T4|EA $85.00 §1.232.00 $75.00 $1,050.00 $2,2682.00

THIS IS A PRELIMINARY COST ESTIMATE WHICH DOES MOT REPRESENT ACTUAL CONMSTRUCTION COSTS OR CONTRACTOR BID PRICES.
UMIT PRICES FOR MATERIAL AND LABOR COSTS WERE DEVELOPED USING PUBLISHED COST DATA AND OTHER RELIABLE SOURCES. A
COMSERWATIVE CONTINGENCY HAS BEEM INCLUDED IN THIS ESTIMATE TO ACCOUNT FOR LINKNOWN FACTORS BLIT DESIGN
DEYELOPMEMNT ISSUES, SCOPE CHANGES, AND MARKET COMDITIONS AT THE TIME OF BIDDING MAY AFFECT ACTUAL CONSTRUCTION

COSTS.
TAX (ASSUMES TA% EXEMPT) i D.D%i i i $0.00 $0.00
SUBTOTAL §1,232.00 $1,050.00 $2.252.00
CONTINGENCIES 0% $a342 30
DESIGN 0.0% $0.00
CONSTRUCTION ADMINIST RATICN 15% $39 38
[ToTAL $2,663.66
Energy
GLLARNTITY LUSAGE ENERGY LISE
I OAMIT LINIT HRS/DAY DAY SR KHWW YR
Metal halide (3000 fixture) 14|EA 18 365 27 594
T-5 Flugrescents (22 W ixture) 14|EA 18 365 20 po4
Estmated Annual Savings 6.990
Total Energy Savings Calculations
Facilty Mame: Cedar Creek Reservaoir Citw: Trinidad

Site Address: BE13 Ashby Lane
ECM Mumber: B

County: Humbaldt
Building Area: 6,750 Sk
Predominate Use: Office, Work Shop

ECh Description

. Metal halide - TS lighting retrofit

Existing metal halide lighting in Service Center could be upgraded to T3 lighting

Existing Conditions: 14 Mumber of metal halide fixtures in area observed
300 Wattage of fitures observed in area
224 Wattage of fixtures after retrofit
E570  Annual lighting hours

1.064 kW savings due to lighting consumption
5,990 Annual kWWh savings due to lighting consumption

Aszsumed k¥WWion of cooling

FPeak tons of cooling saved from lighting retrofit
kW savings due to cooling load reduction

Annual kK\Wh savings due to cooling load reduction

1.06 Total Annual KW savings

6,990 Total Annus

G550

$765 Total Cost Savings

f2B64 Estimated Cost

3.2 Simple Payback

Elec Rate=

0.11



ECM 9: Replace Condenser Unit

JACOBS COST ESTIMATING ANALY SIS

PROJECT NAME: City of Rockwall PROJECT NO.: FEWED/O1-TRWD

PROJECT LOCATION: The Center ESTIMATOR: K. Popp

SLIBMITTAL: FPEA Cost Estimates DATE: 7/25/2010

SYSTEM DESCRIPTION: Condenser Replacement CHECKED BY: T. Alexander

TASK DESCRIPTION GILLANTITY LABOR MAT ERIALS TOTAL
WOAUNIT LINIT UNIT PRICE COST UNIT PRICE COST COSTS

Replace Condensing Unit TIEA ] kTR KTi=N 1825 | % 18251 % 2200

COMNSTRUCTION COSTE.

THIS IS A PREUMIMNARY COST ESTIMATE WHICH DOES NOT REPRESENT ACTUAL COMSTRUCTION COSTS OR CONTRACTOR BID
PRICES. UNIT FRICES FOR MATERIAL AMD LABOR COSTSWERE DEVELOFPED USING FUBLISHED COST DATA AND OTHER RELIABLE
SOURCES. A COMSERVATIVE COMTIMNGEMNCY HAS BEEM INCLUDED IM THIS ESTIMATE TO ACCOUNT FOR UMKNOWMN FACTORS BUT

DESIGN DEVELOPMEMT ISSUES, SCOPE CHAMNGES, AMND MARKET COMDITIOMNS AT THE TIME OF BIDDING MAY AFFECT ACTUAL

1 I I I ]
TAX (ASSUMES TAX EXEMPT) | 0.0%]| [ |5 - |3 -
SUBTOTAL b 375 b 18251 % 2200
CONTINGEMCIES 15.0% ¥ 330
DESIGHN 0.0% § -
CONSTRUCTION ADMINIST RATION 15% b 33
TOTAL $ 2,568
Energy Saving Calculations
Facility Mame: Cedar Creek Reservoir City: Trinidad
Site Address: BE13 Ashby Lane Caunty: Humboldt
ECM Mumber. 9 Building Area: 5790
ECM Description: Replace Condensing Unit Predominate Use: Office, Work Shop
Cpportunity: Replace condensing unit with a higher efficiency unit Elec. Rate= 0.1100

1 Mumber of units
4 Tons per unit

a2
1.30
14.0
0.586
788
1.8

Estimated peak kWY Savings: K

Total Estimated KWvh Savings:

Cost Savings: $155 per year
Estimated Cost: 52 565
Simple Payback: 16.6 years

1410 kWh per year

Estimated existing EER

Estimated existing kK¥Wion
Mew equipment EER
Mew equipment k'W/ian
Estimated equivalent full load hours



ECM 10: Lighting Retrofit T12 to T8

JACOBS COST ESTIMATING ANALYSIS

PROJECT MNAME: Tarrant Regional YWater District PROJECT MO FEWEITO-TRWD

FPROJECT LOCATION: Cedar Creek Reservair ESTIMATOR: K. Popp

SLBMITTAL: PEA Cost Estimates DATE: 342010

SYSTEM DESCRIFTION: Replace T12 with THs CHECKED BY: T. Alexander

TASK DESCRIFTION QUANTITY LABOR WATERIALS TOTAL
NOAINIT LINIT LUNIT PRICE COST LNIT PRICE COST COSTS

Replace T12 fluorescents with T8s J4|EA $39.25 51,334 50 52700 £915.00 2 25250

43" length - 3 larmpsfixtare

THIS 15 A PRELIMINARY COST ESTIMATE WHICH DOES MOT REFRESENT ACTUAL CONSTRUCTION COSTS OR CONTRACTOR BID PRICES.
UMITPRICES FOR MATERIAL AND LABOR COSTS WERE DEVELOPED USING PUBLISHED COST DATA AMD OTHER REUABLE SOURCES. A
COMSERVATIVE CONTINGEMCY HAS BEEM INCLUDED IM THIS ESTIMATE TO ACCOUNT FOR UNKMOWN FACTORS BUT DESIGN
DEVELOPMENT ISSUES, SCOPE CHANGES, AND MARKET CONDITIONS AT THE TIME OF BIDDING MAY AFFECT ACTUAL COMNSTRUCTION

COSTS.
AT (ASSUMES TAY EXEMPT] | i 0% I | 30.00 30.00
SUBTOTAL £1,334 50 £313.00 §2 25250
CONTINGEMCIES 15.0% §337 .58
DESIGN 0.0% $0.00
CONSTRUCTION ADMINIST RATION 1.5% §35.56
TOTAL $2,62923]
Energy 3 lamp
CILLANTITY LSAGE ENMERGY USE
MOSINIT LIIT HRSDAY DAYSHYR KHWI R
T-12 Flunrescents (1143 fixture) 34|EA 10 365 14,147
T-8 Fluorescents (2 ixture) J4|EA, 10 365 11,417
Estmated Annual Savings 2,030
Total Energy Savings Calculations
Facilty Mame: Eagle Mountain City: Fart Warth
Site Address 10201 M. Shore Dr. County: Tarrant
ECM Mumber. 10 Building Area: 4770 SF
ECM Description: T12 - T8 lighting retrofit Predominate Use: Office, Shop
Existing T12 lighting in Eagle Mountain Office could be upgraded ta T3 lighting Elec Rate= 011
3 larmp
Existing Conditions: 34 Murnber of flarescent fistures in area chserved

114 Wattage of fixtures observed in area
92 Wattage of fixtures after retrofit

36850  Annuallighting hours
0.748 kW savings due to lighting consumption
2730 Annual kWh savings due to lighting consurmption

144 Agsumed kKWHon of cooling
0.21 Peak tons of cooling saved from lighting retrofit
0.31 kW savings due to cooling load reduction
a51 Annual kKivh savings due to cooling load reduction
1.05 Total Annual kWY savings
3,281 Total Annual KWh savings
$361 Tatal Cost Savings

2 529 Estimated Cost

7.3 Simple Payback



ECM 11 Lighti

PROJECT NAME:

ng Retrofit Exit Lights

Tarrant Regional Water District  |[PROJECT MO FEWBEI7O1-TRWD

PROJECT LOCATION:

Eagle Mountain Office ESTIMATOR: K. Popp

SUBMITTAL:

PEA Cost Estimates DATE: 562010

SYSTEM DESCRI

FTION: Exit Lights Retrofit CHECKED BY: T. Alexander

Replace Incandescent Exit Signs wy 2

$24 .80 $49.00

$36.50 §73.00 $122.00

LED Signs

THIS IS A PREUMINARY COST ESTIMATE WHICH DOES MOT REPRESENT ACTUAL CONSTRUCTION COSTS OR CONTRACTOR BID PRICES.
UMIT PRICES FOR MATERIAL AMD LABOR COSTS WERE DEVELOPED USING PUBLISHED COST DATA AMD OTHER REUABLE SOURCES. A
COMSERVATIVE CONTINGENCY HAS BEEM INCLUDED IN THIS ESTIMATE TO ACCOUNT FOR UNKNOWIN FACTORS BUT DESIGN
DEVELOPMEMT I23UES, SCOPE CHANGES, AND MARKET CONDITIONS AT THE TIME OF BIDDIMNG MAY AFFECT ACTUAL CONSTRUCTION

COSTS. ||

I I | | |
TAX (ASSUMES TAX EXEMPT) | | 0.0%] | | 0,00 §0.00
SUBTOTAL $43 00 $73.00 $122.00
CONTINGENCIES 15.0% $16.90
DESIGN 0.0% $0.00

CONSTRUCTION

Energy

ADMINIST RATION 1.5%

Incandescent Exit Signs (2 x 20V

lamps = 404V i
LED Exit Signs (3 input)

Payback Calc

Facilty Marme
Site Address:
ECW Mumber
ECM Description

nput)

ulations

. Eagle Mountain

;- 10201 M. Share Dr.
11

. Exit Lights R etrofit

$2.10

City: Fort Worth
Caunty. Tarrant
Building Area: 4770 =

Predominate Use: Office, Shap

Existing T12 lighting in Eagle Mountain Office could be upgraded to TS lighting

Existing Conditions: 2 Mumber of flarescent fistures in area observed
40 Wattage of fixtures observed in area
9 Wattage of fixtures after retrofit
8760  Annuallighting hours

0.062 kW savings due to lighting consurmption
543 Annual kWh savings due to lighting consumption

144 Assumed kWion of cooling

o0z Peak tons of cooling saved from lighting retrofit
003 kMY savings due to cooling load reduction

46 Annual k'Wh savings due to cooling load reduction

0.09 Total Annual kWY savings
589 Total Annual k¥vh savings
$65 Total Cost Savings

$142 Estimated Cost

2.2 Simple Payback

Elec Rate= 011



ECM 12 Lighting Retrofit Metal Halide to T8

JACOBS COST ESTIMATING ANALYSIS

FPROJECT MNAME:

Tarrant Regional Water District [FPROJECT WO.: FEWED701-TRWD

PROJECT LOCATION: Eagle Mnunta_in Office

LESTI WMATOR: K Popp

SUBMITTAL: PEA Cost Estimates DATE: 84,2010

SYSTEW DESCRIPTICN: Replace metal halides with T8s |CHECKED BY: T. Alexander

TASK DESCRIPTION QUANTITY LABDH MATERIALS TOTAL
MO/UMIT LUNIT UNIT PRICE COST LUNIT PRICE COST COSTS

Replace metal halide with high bay

fluorescent Tos GIEA $44.00 §2654 00 7200 $450.00 §714.00

THIS I3 A PRELIMIMNARY COST ESTIMATE WHICH DOES NOT REPRESENT ACTUAL CONSTRUCTION COSTS OR CONTRACTOR BID PRICES.

UMIT PRICES FOR MATERIAL AMD LABOR COSTS WERE DEVELOPED USING PUBLISHED COST DATA AMD OTHER RELIABLE SOURCES. A
CONSERVATIVE CONTINGEMCY HAS BEEM INCLUDED IM THIS ESTIMATE TO ACCOUNT FOR UINKNOWN FACTORS BUT DESIGN

DEVELOPMEMNT ISSUES, SCOPE CHANGES, AMD MARKET CONDITIONS AT THE TIME COF BIDDIMG MAY AFFECT ACTUAL CONSTRUCTION

COSTS.
I I I | |
TAY (ASSUMES TAX EXEMPT) | | 0.0% | | $0.00 §0.00
SUBTOTAL _ §2654 00 F450.00 §714.00
CONTINGENCIES 15.0% 10710
DESIGN 0.0% §0.00
CONSTRUCTION ADMINIST RATION 1.56% F12.32
ITOTAL $833.4§I
Energy
LLLANTTTY ISAGE ENERGY USE
P OAJNIT UNIT HRS/DAY DAYSHYR KHWWYR

hdetal halide (300WYFixture) B|EA 10 365 B570
T-5 Fluorescents (224WWixture) B|EA 10 365 4 906
Estmated Annual Savings 1.664
Total Energy Savings Calculations

Facilty Mame: Eagle Mountain Office City: Fort Warth

Site Address: 10201 M. Shore Or. County: Tarrant

ECM Number: 12 Building Area: 4 770 SF

ECM Description: Metal halide - T8 lighting retrofit Predominate Use: Office, Shop
Existing metal halide lighting in Service Center could be upgraded to T8 lighting
Elec Rate= 011

Existing Conditions: SF of area ohserved

B Mumber of metal halide fixtures in area observed

300
224

3B50  Annual lighting hours

Wattage of fixtures observed in area
Wattage of fixtures after retrofit

0.456 kMY savings due to lighting consumption
1,664 Annual k¥wh savings due to lighting consumption

Agzumed kWYAon of cooling
Peaktons of cooling saved from lighting retrofit
kWY gavings due to cooling load reduction

Annual k¥Wh savings due to cooling load reduction

048 Total Annus 1664

1,664 Total Annual kKWh savings

$183 Tatal Cost Savings
§833  Estimated Cost

4 B Simple Payback



APPENDIX C: ENERGY STAR - PORTFOLIO MANAGER

Energy Star is a joint program between the US Environmental Protection Agency (US EPA) and the Department of
Energy (US DOE) that promotes the efficient use of energy in multiple industries. One focus of the Energy Star
program is on energy efficiency of existing buildings.

Portfolio Manager was created as an industry tool to aid those that work with existing buildings in benchmarking
energy performance. Portfolio Manager benchmarking data is based on the Commercial Buildings Energy
Consumption Survey administered by the US DOE Energy Information Administration every four years. The survey
includes energy use figures from thousands of buildings throughout the United States for various end uses. For a
particular building type (e.g. an office building), the building is compared statistically to similar buildings in the survey
and assigned a score of 1-100. A score of 50 indicates an average building in terms of energy performance. A score
of 1 means that the building is in the lowest 1% of buildings for energy performance and a score of 100, indicates
performance in the top 1%.

Energy Star - Portfolio Manager

Site EUI Source EUI Energy Star
Building (kbtu/sf/yr) | (kbtu/sf/yr) Rating (1-100)

Eagle Mountain 129.1 298.9 NA

Bridgeport 78.1 232.8 NA

Site Energy Use Intensity (EUI) uses figures of metered electrical kWh or purchased gallons of propane to the
building and then converts them to kbtus. This is the same procedure used for calculating EUI earlier in this report.
Portfolio Manager also calculates source EUI for easier comparison among different fuel types. Source EUI takes
into account energy losses from the original fuel source. For electricity, the original fuel consumption occurs at the
power plant where electrical conversion efficiencies are often 30-40% for traditional fossil fuel sources. Portfolio
Manager uses a source-site factor (or ratio) to convert site energy to source energy and it uses the same figure for all
grid-supplied electricity. The source-site factor for electricity is 3.340. For propane the source-site ratio is 1.01 which
is takes into account the average energy used in fuel storage and transport to site. For natural gas, the source-site
ratio is 1.047.

For the Eagle Mountain building, the energy types used on site include electricity and natural gas. For Bridgeport,
the energy types used on site are electricity and propane. Propane consumption figures were estimated by the
facility manager in charge of procurement. The site EUI figures from Portfolio Manager vary slightly from those
calculated by Jacobs earlier in the report due to differences in conversion factors and rounding.

Cedar Creek Reservoir and Richland Chambers have significant process loads (e.g. water pumps and blowers) that
contribute to their electricity consumption. These two facilities were not benchmarked using Portfolio Manager as
additional analysis is required to separate out these loads from the typical building loads. As a result, propane loads
from Cedar Creek and Richland Chambers were not compiled.

Both buildings did not receive a score on the 1-100 scale. This is because Portfolio Manager does not benchmark
buildings below the 5,000 square foot threshold.



APPENDIX D: FUNDING AND PROCUREMENT

NON-TRADITIONAL FUNDING METHODS

When traditional means of funding projects are not available, non-traditional funding may be desirable in order to
implement beneficial projects. Energy and operational cost savings can be used to fund projects such as the ones
recommended in this report. A couple of options are available when considering funding projects with cost savings.

The first way would be to secure a low interest loan and fund the projects internally by “fixing” the operational
budgets over the term of the loan and use the savings to pay back the loan. Low interest loans are available through
the State’s Texas LoanSTAR (Saving Taxes and Resources) Program.

The LoanSTAR Program has served as a national model for state and federal loan programs for energy efficiency
retrofits, and is SECQ's most highly visible program. Legislatively mandated to be funded at a minimum of $95 million
at all times, to date the LoanSTAR Program has saved Texas taxpayers over $250 million through energy efficiency
projects, financed for state agencies, institutions of higher education, school districts, and local governments. The
program's revolving loan mechanism allows borrowers to repay loans through the stream-of-cost savings generated
by the funded projects. The program will fund energy saving projects with a maximum combined simple payback of
10 years.

The interest rates for the LoanSTAR Program is based on several factors which include money market rates and
LoanSTAR administrative cost. Rates are evaluated and set every fiscal year, from 9/01 - 8/31.

In order to qualify for funding from the LoanSTAR Program, a detailed energy audit or energy assessment report
(EAR) must be completed for the facility/department by a licensed professional engineer in the State of Texas. The
purpose of the EAR is to validate the savings estimated in this PEA, through a very detailed approach, as well as
confirm the scope of work required for each project.

To assure the borrower that projects are constructed according to the EAR and LoanSTAR technical guidelines,
SECO performs design specification review and on-site construction monitoring at 50% and 100% complete.

Another non-traditional solution to funding these projects is to secure the services of a performance contractor.
Performance contractors can finance projects in the same manner as the LoanSTAR program by using energy and
operational savings as funding for the projects. Performance contractors can package projects with paybacks up to
20 years and pull from a large variety of financial resources for low-interest funding (including the LoanSTAR
Program). For more information on this subject feel free to visit the SECO website or call Jacobs at the number
shown on the front cover of this PEA.



APPENDIX E: GOVERNMENT LEGISLATION AND STANDARDS

Energy Efficiency Programs in Political Subdivisions

Senate Bill 12

An Act relating to programs for the enhancement of air quality, including energy efficiency standards in state
purchasing and energy consumption.

House Bill 3693
An Act relating to energy demand, energy load, energy efficiency initiatives, energy programs, and energy
performance measures.

HB 3693 and SB 12 Rules

The State Energy Conservation Office (SECO) has published rules on House Bill (HB) 3693 and Senate Bill (SB) 12
for persons who have an interest in the adoption of energy codes to have an opportunity to comment on newly
published editions of the International Energy Conservation Code and the International Residential Code. The code
manuals can be purchased at the International Code Council web site.

BACKGROUND

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. Where SB 5 required political subdivisions to reduce their electrical consumption
by five percent (5%) for five years beginning January 1, 2002, the SB 12 legislation requires that such entities
establish a goal to make the five percent (5%) reductions each year for six years, effective September 1, 2007.

SB 12 amended the Health and Safety Code Section 388.005, in part, by requiring affected political subdivisions to:
implement all cost-effective energy-efficiency measures, establish a goal to reduce electricity consumption by 5
percent each year for 6 years, and report efforts and progress annually to the State Energy Conservation Office
(SECO). The report details the efforts being undertaken by SECO to provide assistance and information to affected
entities, as well as the progress and efforts made by political subdivisions in meeting the energy efficiency mandates
of SB 5/SB 12.

Meeting Your Energy Efficiency Goals

In terms of energy efficiency, the biggest step is requiring new buildings to meet the state's energy performance
standards. These standards call for better weather stripping, more efficient air conditioners, stricter insulation
guidelines, switches to tumn off water heaters, tighter building envelopes and energy-efficient windows for new
buildings. Under the new law, municipalities and counties can continue to make local amendments to the state
energy codes as long as they are not less stringent than the statewide standard.

Source: http://www.seco.cpa.state.tx.us/sb5compliance.htm



USEFUL WEBSITES:
A DATABASE OF STATE INCENTIVES FOR RENEWABLE ENERGY

www.dsireusa.org
DSIRE provides information on state, local, utility, and selected federal incentives that promote renewable energy.

B. OFFICE OF ENERGY EFFICIENCY AND RENEWABLE ENERGY

www.eere.energy.gov
EERE is a resource site containing hundreds of web sites and thousands of online documents regarding energy
efficiency and renewable energy. Also included are direct links to the Department of Energy offices and programs.

C. PUBLIC UTILITIES COMMISION

www.puc.state.tx.us/electric/projects/25309/25309.cfm
This link provides a source of information for the Energy Efficiency Grant Program. This includes the Program
Application and Guidelines as well as a list of eligible counties and utilities.

D. REBUILD AMERICA

www.rebuild.org

Reubild America is a program under the Office of Energy Efficiency and Renewable Energy that focuses on energy
efficiency solutions as community solutions. The site provides community partnerships ideas, tools, resources, and
energy-smart technologies for help in fulfilling locally designed efficient energy solutions. Categories included are
building renovation, new construction, renewable technologies, green building, city lighting, alternatively fueled
vehicles, downtown revitalization, and more.

E. STATE ENERGY CONSERVATION OFFICE

http://www.seco.cpa.state.tx.us

The Texas State Energy Conservation Office provides information about various programs that are offered and how
they may be implemented. SECO’s programs focus on energy cost and consumption at the institutional, industrial,
transportation, and residential levels.

F. TEXAS GENERAL LAND OFFICE

www.glo.state.tx.us

The primary mission of the General Land Office (GLO) is the management of state lands and mineral right properties.
GLO manages an oil and natural gas program and a state electric power program. These programs provide gas and
electricity to state agencies and public school districts at a discounted cost. The proceeds from the programs help to
fund the state’s Permanent School Fund.
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Local Governments and Municipalities

Praliminary Energy Assessmaent
Service Agreement

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

Descriptlon of the Service

The State Energy Conservation Office (SECO) will analyze electric, gas and other ulility data and work with
MMMMnaﬂer referred to as Partner, to identify energy cost-savings potential. To
achieve this potenlial, SECO and Partner have agreed to work together to complete an energy assessment of mutually
selected facilities.

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

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

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

v" 8ECQ's contractor will go on site to provide walk through assessments of selected faciliies. SECO will
provide a report which identifies no costflow cost recommendafions, Capilal Retrofit Projects, and
potential sources of funding. Portions of this report may be posted on the SECO website.

v Pariner will schedule a time for SECO's contractor to make a presentation of the assessment findings key
decision makers.

Acceptance of Agreement

This agreeme@wld be signed by your organization's chiaf exacutive officer of other upper management staff.

Signature: A -‘{/ &(*% MO " Date: If/ { / @9
Name@Ms./or.) Do K Maaghat) Title: Of(lmaﬂ d[qémam&@ua Jeeway

Organization! [ﬁgQgﬂﬁ P -e; lhgf EAJEE( H}ﬁ;‘.ﬂ“&( Phone: -435 - f

Street Address: ﬁba . mﬂn@,ﬂ%[ﬂﬂé: “[L Fax: t?f?‘- b25 92

Mailing Addresa: p 0. 6@){_ 2010% - EMait_ () A0 . INR( El_yz{( & T wd- Con
MT’“—’ Tx 7é / 6 S/ County: /(_Mé_ﬁmg/

Contact Informatlon:

Name (MV-IM5-’dr-)5J4;lJﬂ/H/ R { Q. (OCK Tille: !lq 000(06«2[ I

Phans: g(’f’ﬁ‘)"'ﬂ‘{‘i/ Y Fax: ﬂ?J’GBf’GIHB\

E-Mall: lfwrm R (mj lodS & TR1G  cOWN— Counly: Tmfdmur”

Please sign and mail or fax to: Theresa Sifuenles, Local Governments and Municipalities Program Administrator, State Energy

Conservation Office, 111 E. 17th Streel, Austin, Texas 78774. Phone: 512-483-1806. Fax 512-475-2589. S
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