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Executive Summary 

Ameresco, Inc. (Ameresco) is pleased to present this Investment Grade Audit (IGA) report to the City of 

Smithville (City). The scope of the audit includes the following:  

 City’s Water and Wastewater Utilities  

 City’s Electric Utility  

 City’s Streetlights 

 City Facilities 

We would like to recognize and thank Mr. Jack Page, Robert Tamble, Ms. Cynthia White, and all other 

City personnel who assisted us during this audit.  

Based on the data collected from site surveys, data analysis, and other means, Ameresco recommends 

the installation of three retrofits that will provide the City many benefits which include potential for 

increasing water and sewer billing revenues, reducing overall operational costs, and addressing long-

term operational needs. A summary of the retrofits included in the project is listed in Table ES.1.  

Table ES.1. Summary of Retrofits Included in Project 

Retrofits Scope Summary 

Retrofit 1: Water and Electric 
Meter AMI Upgrade 

‒ Install a fixed-based Mueller Mi.Net AMI system  
‒ Replace 1,745 water meters and integrate them to the 

Mi.Net network 
‒ Replace 2,105 electric meters and integrate them to the 

Mi.Net network 

Retrofit 2: Facility Lighting 
Retrofits 

‒ Retrofit 786 light fixtures at City facilities with LED lamps and 
premium efficiency fluorescent lamps and ballasts.   

‒ Install 150 lighting controls at City facilities.  

Retrofit 3: Street Lighting 
Retrofits 

‒ Replace 332 area streetlights with new LED streetlight 
fixtures. 

‒ Replace 48 cobrahead streetlights with new cobrahead LED 
streetlight fixtures.  

‒ Replace 198 incandescent or compact fluorescent lamps at 
the globe streetlights with screw in LED lamps.   

 

Total annual energy savings and projected revenue increases from implementing the retrofits is 

$234,616. The total project cost is $2,607,306, which includes the retrofit costs, Ameresco’s IGA and 

bond fees, and the cost for installing STW billing software. The total cost also includes the financing 
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origination costs and construction period interest. The annual savings is a combination of projected 

revenue increase for water, sewer, and electricity utilities. It also includes cost savings from meter 

reader salary and meter O&M maintenance savings. Retrofitting the facility lighting and street lighting 

reduces electricity costs to the City. There is also O&M savings from the lighting retrofits from longer 

lamp life. We included in the total, the savings from replacing the packaged RTUs for the gym at the 

Recreation Center, but the replacement is not part of this project.   

The payment bond serves as an assurance to the Owner that the Contractor has paid, in full, all 

subcontractors and material suppliers who provided services or materials for the project. The 

performance bond guarantees the physical completion of the project and a one-year warranty for the 

installed work.  Performance and payment bonds only apply to the installation portion of the contract 

and do not apply to energy savings guarantees, meter accuracy guarantees, payment of potential 

savings shortfalls, or maintenance provisions. 

Ameresco provides measurement and verification (M&V) services at the end of construction and during 

the performance period. The M&V service for the water meters will be done in year 5 after construction, 

and will be solely used to verify accuracies of the meters. Ameresco does not guarantee the projected 

revenue increase for the water, sewer and electricity utilities. Operations and maintenance (O&M) 

services are not included in Ameresco’s project scope. The City of Smithville will provide routine O&M 

services for the new systems after installation using internal staff, third-party contractors, or a 

combination thereof.  

The project proforma is provided following this Executive Summary. The proforma is generated based 

on a 15-year Qualified Energy Conservation Bond (QECB) financing with a 1.00 percent financing rate. 

The proforma uses escalation rates for the water, sewer, electricity, natural gas, and O&M costs to 

account for projected rate increases through the performance period. 

Based on the baseline model and projected meter accuracy, implementing the retrofits recommended in 

the project will provide the following benefits to the City of Smithville:  

 Increase water revenue/savings by $33,495 per year. 

 Increase sewer revenue/savings by $31,795 per year. 

 Increase electricity revenue/savings by $48,024 per year. 

 Eliminate meter reader salary of $36,908 per year. 

 Reduce water and electric meter O&M maintenance costs by $30,000 per year. 

 Reduce electricity consumption for facility lighting and street lighting by 545,411 kilowatt hours 

(kWh) and $52,881 per year.   

In addition to the above monetary benefits, the project will also help the City address outstanding 

operational issues:  
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 Installing the wireless AMI system will provide automation to the City’s billing system and will 

greatly reduce the burden on City staff.  

 Automated meter reading by an AMI system will eliminate estimated meter reading, meter 

accessibility issues, and reduce billing errors.  

 The AMI system will allow City staff to access the billing data through a web portal from 

anywhere with an internet connection.  

 The AMI system will also provide a customer web portal that retail customers can visit to see 

their historical utility consumption data.  

 Replacing the water and electric meters will reduce failure risks and results in fewer service calls 

from the retail customers.  

 Replacing existing streetlights and high bay light fixtures with LED fixtures will provide much 

better lighting quality.  

There are environmental benefits from implementing the project as well. In terms of pollution 

reduction, energy savings from the project will provide the following:  

 Avoid the production of 325 tons of Carbon Dioxide, 384 pounds of Sulfur Dioxide, and 368 

pounds of Nitric Oxide per year.  

 This reduction in Carbon Dioxide is equivalent to removing 81 cars from the road or powering 34 

homes per year.     
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Project Proforma
City of Smithville, TX

Detailed Energy Audit:  45,000$            Financial Assumptions
Facility ECMs Costs:  551,129$          

Water & Electric Meter AMI Costs:  1,827,950$       Project Term:  15 Water Revenue Escalation Rate:  1.35%
Performance and Payment Bond:  28,125$            Financing Term:  15 Sewer Revenue Escalation Rate:  0.93%

Financing Origination Costs:  35,000$            Financing Rate:  1.00% Leak Detection Savings Escalation Rate:  1.35%
STW Billing System Costs:  100,628$          Payments Per Year:  12 Hardware Maintenance Savings Escalation Rate:  2.00%

Grants:  -$                 Discount Rate:  1.00% Labor Savings Escalation Rate:  2.00%
Cash Contribution/Buydown:  -$                 
Construction Period Interest:  19,474$            Electric Energy Savings Escalation Rate:  1.12%

M&V Cost Escalation Rate:  2.00% Natural Gas Savings Escalation Rate:  1.26%
Total Amount Financed:  2,607,306$       AMI Annual Maintenance Escalation Rate:  2.00% Facility O&M Savings Escalation Rate:  2.00%

Year Water Revenue
Sewer 

Revenue
Electricity 
Revenue

Meter Reader 
Labor Savings

Meter 
Replacement 

Materials 
Savings

Electric 
Energy 
Savings

Natural Gas 
Savings

Facility O&M 
Materials 
Savings

Total 
Revenues and 

Savings

Payments for 
Financing 
Equipment

Measurement 
and 

Verification

Mueller Annual 
Maintenance 

Cost
Net Annual 

Benefit
Cumulative 
Cash Flow

0 33,495$           31,795$          48,024$            36,908$            30,000$            44,491$          (439)$             5,448$             229,722$         
1 33,946$           32,091$          48,670$            37,646$            30,600$            44,989$          (445)$             5,557$             233,054$         169,996$           9,141$              28,320$            25,597$         25,597$          
2 34,403$           32,390$          49,325$            38,399$            31,212$            45,492$          (451)$             5,668$             236,438$         172,631$           9,324$              28,886$            25,597$         51,195$          
3 34,866$           32,691$          49,988$            39,167$            31,836$            46,001$          (457)$             5,781$             239,873$         175,302$           9,510$              29,464$            25,597$         76,792$          
4 35,335$           32,995$          50,660$            39,950$            32,473$            46,515$          (463)$             5,897$             243,362$         178,012$           9,700$              30,053$            25,597$         102,389$        
5 35,810$           33,302$          51,341$            40,749$            33,122$            47,035$          (469)$             6,015$             246,905$         153,924$           36,730$            30,654$            25,597$         127,987$        
6 36,292$           33,612$          52,032$            41,564$            33,784$            47,561$          (475)$             6,135$             250,505$         183,549$           10,092$            31,267$            25,597$         153,584$        
7 36,780$           33,925$          52,732$            42,395$            34,460$            48,093$          (481)$             6,258$             254,162$         186,379$           10,294$            31,892$            25,597$         179,181$        
8 37,275$           34,241$          53,441$            43,243$            35,149$            48,631$          (487)$             6,383$             257,876$         189,249$           10,500$            32,530$            25,597$         204,779$        
9 37,776$           34,560$          54,160$            44,108$            35,852$            49,175$          (493)$             6,511$             261,649$         192,161$           10,710$            33,181$            25,597$         230,376$        
10 38,284$           34,882$          54,888$            44,990$            36,569$            49,725$          (499)$             6,641$             265,480$         195,114$           10,924$            33,845$            25,597$         255,974$        
11 38,799$           35,207$          55,626$            45,890$            37,300$            50,281$          (505)$             6,774$             269,372$         198,111$           11,142$            34,522$            25,597$         281,571$        
12 39,321$           35,535$          56,374$            46,808$            38,046$            50,843$          (511)$             6,909$             273,325$         201,151$           11,365$            35,212$            25,597$         307,168$        
13 39,850$           35,866$          57,132$            47,744$            38,807$            51,411$          (517)$             7,047$             277,340$         204,235$           11,592$            35,916$            25,597$         332,766$        
14 40,386$           36,200$          57,900$            48,699$            39,583$            51,986$          (524)$             7,188$             281,418$         207,363$           11,824$            36,634$            25,597$         358,363$        
15 40,929$           36,537$          58,679$            49,673$            40,375$            52,567$          (531)$             7,332$             285,561$         210,537$           12,060$            37,367$            25,597$         383,960$        

593,547$         545,829$        850,972$          687,933$          559,168$          774,796$        (7,747)$          101,544$         4,106,042$      2,817,709$        184,908$          489,743$          383,960$       
NPV of the Net Annual Benefit:  $354,909

Notes:
1 This cash flow reflects an estimated QECB financing rate of 1%.  The actual rate will increase or decrease based on market conditions and customer credit rating at the time of funding.
2 Revenues are based on current utility rate structures and usage information provided for purposes of this project.
3 The performance and payment bonds apply only to the installation portion of the contract and do not apply in any way to energy savings guarantees, payments or maintenance provisions, except that the

performance bond shall guarantee that the installation will be free of defective materials and workmanship for a period of 12 months following completion and acceptance of the work 
4 The STW Billing System Costs represent the installation cost for the billing system.  The City will purchase this system directly from the supplier, not through Ameresco. 
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1.0 Project Overview 

Ameresco performed an investment grade audit at the City of Smithville, TX from December 2014 to 

May 2015. This report is a compilation of all of the surveys, data collections, engineering analyses, and 

recommendations that resulted from this audit process.  

Organization of this report is as follows:  

 Section 2.0: Description of the utilities and facilities included in the scope of the technical 

surveys 

 Section 3.0: Detailed description of the baseline utility consumption  

 Section 4.0:  Scope of work for each retrofit in the project and savings calculations  

 Section 5.0: Project financials 

 Section 6.0: Measurement and verification (M&V) phase 

 Section 7.0: Project commissioning phase  

 Section 8.0: Project training  

 Section 9.0: Operations and maintenance (O&M) requirements.   

1.1 Investment Grade Audit Overview 

The audit and development process consisted of three phases: 

1. Baseline Utility Analysis 

In this phase of the audit, Ameresco performed a comprehensive study of energy and utility 

consumption at the facilities. We collected and analyzed invoices for electricity, natural gas, and 

water/sewer for the facilities. Consumption data was collected from existing electric meters, 

water meters, and from the City’s utility bills. To capture the variability and annual trends, the 

analysis was done using 36 months of utility data. All of this information allowed Ameresco to 

create an accurate baseline of utility use at the facilities required to develop strategies to reduce 

consumption and estimate the potential increases in revenues.  

2. Technical Analysis and Engineering Development 

Informed by the utility baseline, Ameresco performed technical surveys and engineering 

analyses of the facilities. The results of these studies were used to develop a list of potential 

retrofits. We then performed engineering analyses of the retrofits to determine their feasibility 

and savings potential. Retrofit development was performed collaboratively with the City and 
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incorporated their inputs. The retrofits were systematically refined during this audit phase to 

result in the final scope of the project.    

3. Financial Development  

After Ameresco and the City determined the final project scope, we performed financial 

analyses to determine the project costs and annual cash flow. We conducted value engineering 

to ensure the project delivers best value to the City. We also investigated the applicability of 

utility rebates and other incentives that will help reduce project costs. Results of the financial 

analysis will be delivered to the City along with the detailed project scope as a complete 

package of energy and cost savings project.  

1.2 Utility Baseline Overview 

Table 1.1 shows a summary of the baseline data for the utilities included in the scope. (Please reference 

Section 3 for a detailed breakdown of the utility analysis.) The water and sewer data are annual metered 

consumption at the retail customers. The water baseline data shown here is the baseline consumption 

above the 2,000 gallons of monthly water consumption included in the base charge for individual 

accounts. The sewer baseline data is lower than the water baseline data because residential customers 

are charged only the winter month average for sewer services. Similarly, the electricity data is the 

baseline annual metered electricity consumption billed to retail customers.  

Table 1.1. Summary of Utility Baseline  

Utility 

Baseline 
Consumption 

(per year) Unit 

Water 126,528 kGal 

Sewer 114,867 kGal 

Electricity 41,381,802 kWh 

   

1.3 Technical Overview 

Based on the data collected from site surveys, facility interviews, data logging, and other means, 

Ameresco identified and recommends three retrofits that will help the City of Smithville increase utility 

revenue and reduce operational costs. A summary of the retrofits included in the project is listed in 

Table 1.2. A brief description of each retrofit is provided following the table. Please reference Section 

4.0 for detailed descriptions of each of the recommended retrofits.  
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Table 1.2. Summary of Retrofits Included in the Project 

Retrofits Scope Summary 

Retrofit 1: Water and Electric 
Meter AMI Upgrade 

‒ Install a fixed-based Mueller Mi.Net AMI system  
‒ Replace 1,745 water meters and integrate them to the Mi.Net 

network 
‒ Replace 2,105 electric meters and integrate them to the Mi.Net 

network 

Retrofit 2: Facility Lighting 
Retrofits 

‒ Retrofit 786 light fixtures at City facilities with LED lamps and 
premium efficiency fluorescent lamps and ballasts.   

‒ Install 150 lighting controls at City facilities.  

Retrofit 3: Street Lighting 
Retrofits 

‒ Replace 332 area streetlights with new LED streetlight fixtures. 
‒ Replace 48 cobrahead streetlights with new cobrahead LED 

streetlight fixtures.  
‒ Replace 198 incandescent or compact fluorescent lamps at the 

globe streetlights with screw in LED lamps.   

1.3.1 Measures Included in the Project 

 Retrofit 1: Water and Electric Meter AMI Upgrade 

Ameresco recommends installing a fixed-based Advanced Metering Infrastructure (AMI) system in the 

City to allow for wireless reading of the water and electric meters data. The AMI system will eliminate 

the need for manual reading and consumption estimation, and combined with billing software, will also 

eliminate manual data input by a City personnel. The AMI system will provide automation in the billing 

system, reduce billing errors, and greatly lower City staff’s work load.  

Installing the new AMI system requires the City to replace the water and electric meters. Existing water 

and electric meters at the City are old and cannot be retrofitted with radio transmitters. Replacing the 

water and electric meters also has the benefit of increasing measurement accuracy. This increase in 

accuracy will allow the City to capture more revenue for the actual consumption by the end-users that 

would otherwise be unmetered. The City currently replaces existing water and electric meters as 

needed. After the city-wide meter replacement in this project, this annual O&M replacement will be 

greatly reduced, as well.  

 Retrofit 2: Facility Lighting Retrofits 

Ameresco recommends retrofitting all existing light fixtures at the City facilities with new and more 

efficient lighting technology. Installing lighting controls wherever applicable is also recommended. 

Retrofitting these existing fixtures and lamps with more efficient fixtures and lamps, and installing 

automated controls will reduce electricity consumption at the facilities.  
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 Retrofit 3: Street Lighting Retrofits 

Ameresco recommends replacing all existing streetlights at the City with new and more efficient lighting 

technology. We recommend replacing the 175W barn-yard area style streetlights with the 48W Cooper 

LED area light fixtures. We recommend replacing the 100W cobrahead style streetlights with the 53W 

CREE LED cobrahead light fixtures. We recommend replacing all incandescent and compact fluorescent 

inside the exterior decorative pole streetlights with 19W screw in LED lamps.  

1.4 Financial Overview  

Total annual savings and projected revenue increases from implementing the retrofits is $234,616. The 

total project cost is $2,607,306, which includes the retrofit costs, Ameresco’s IGA and bond fees, and 

the cost for installing STW billing software. The total cost also includes the financing origination costs 

and construction period interest. The annual savings is a combination of projected revenue increase for 

water, sewer, and electricity utilities. It also includes cost savings from meter reader salary and meter 

O&M maintenance savings. Retrofitting the facility lighting and street lighting reduces electricity costs to 

the City. There is also O&M savings from the lighting retrofits from longer lamp life. The total includes 

energy savings from replacing the packaged RTUs for the gym at the Recreation Center. The City 

replaced the RTUs in March 2015; therefore, that scope is not included in this project, only the projected 

savings. Table 1.3, Table 1.4, and Table 1.5 provide a summary of the utility and costs savings. The 

project proforma is provided following Table 1.5.  

The payment bond serves as an assurance to the Owner that the Contractor has paid, in full, all 

subcontractors and material suppliers that provided services or materials for the project. The 

performance bond guarantees the physical completion of the project and a one-year warranty for the 

installed work.  Performance and payment bonds only apply to the installation portion of the contract 

and do not apply to energy savings guarantees, meter accuracy guarantees, payment of potential 

savings shortfalls, or maintenance provisions. 

Ameresco provides measurement and verification (M&V) services at the end of construction and during 

the performance period. The M&V service for the water meters will be done in year 5 after construction, 

and will solely be to verify the accuracies of the meters. Ameresco does not guarantee the projected 

revenue increase for the water, sewer and electricity utilities. Operations and maintenance (O&M) 

services are not included in Ameresco’s project scope. The City of Smithville will provide routine O&M 

services for the new systems after installation using internal staff, third-party contractors, or a 

combination thereof.  

The proforma is generated based on a 15-year Qualified Energy Conservation Bond (QECB) financing 

with a 1.00 percentage financing rate. The proforma uses escalation rates for the water, sewer, 

electricity, natural gas, and O&M costs to account for projected rate increases through the 15-year 

performance period.  
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1.4.1 Project Benefits 

Based on the baseline model and projected meter accuracy, implementing the retrofits recommended 

in the project will provide the following benefits to the City of Smithville:  

 Increase water revenue/savings by $33,495 per year. 

 Increase sewer revenue/savings by $31,795 per year. 

 Increase electricity revenue/savings by $48,024 per year. 

 Eliminate meter reader salary of $36,908 per year. 

 Reduce water and electric meter O&M maintenance costs by $30,000 per year. 

 Reduce electricity consumption for facility lighting and street lighting by 545,411 kilowatt hours 

(kWh) and $52,881 per year.   

In addition to the above monetary benefits, the project will also help the City address outstanding 

operational issues:  

 Installing the wireless AMI system will provide automation to the City’s billing system, and will 

greatly reduce burden on City staff.  

 Automated meter reading by an AMI system will eliminate estimated meter reading, meter 

accessibility issues, and reduce billing errors.  

 The AMI system will allow City staff to access the billing data through a web portal from 

anywhere with an internet connection.  

 The AMI system will also provide a customer web portal that the retail customers can visit to see 

their historical utility consumption data.  

 Replacing the water and electric meters will reduce failure risks and results in fewer service calls 

from the retail customers.  

 Replacing existing streetlights and high bay light fixtures with LED fixtures will provide much 

better lighting quality.  

There are environmental benefits from implementing the project as well. In terms of pollution 

reduction, energy savings from the project will provide the following:  

 Avoid the production of 325 tons of Carbon Dioxide, 384 pounds of Sulfur Dioxide, and 368 

pounds of Nitric Oxide per year.  

 This reduction in Carbon Dioxide is equivalent to removing 81 cars from the road or powering 34 

homes per year.     
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Table 1.3. Summary of Energy and Utility Savings  

Retrofits 

Annual 
Demand 
Savings  

(kW) 

Annual 
Electricity 

Savings 
(kWh) 

Annual 
Natural 

Gas 
Savings 

(Therms) 

Annual 
Water / 
Sewer 

Savings 
(kGal) 

Retrofit 1: 
Water and Electric Meter 
AMI Upgrade 

0 0 0 0 

Retrofit 2: Facility Lighting Retrofits 0 257,434 -789 0 

Retrofit 3: Street Lighting Retrofits 0 282,977 0 0 

Retrofit 4: 
Gym RTUs Replacement 
(Savings Only) 

0 14,212 102 0 

Totals 0 554,623 -687 0 

 

 

Table 1.4. Summary of Cost Savings  

Retrofits 

Projected 
Water & 

Sewer 
Revenue  

Projected 
Electricity 
Revenue  

Annual 
Electricity 

Savings  

Annual 
Natural 

Gas 
Savings  

Annual  
O&M  

Savings 

Total  
Revenues 

and 
Savings  

Retrofit 1: 
Water and Electric 
Meter AMI Upgrade 

$65,290 $48,024 $0 $0 $66,908 $180,222 

Retrofit 2: 
Facility Lighting 
Retrofits 

$0 $0 $26,289 -$560 $2,827 $28,556 

Retrofit 3: 
Street Lighting 
Retrofits 

$0 $0 $21,704 $0 $2,621 $24,325 

Retrofit 4: 
Gym RTUs 
Replacement (Savings 
Only) 

$0 $0 $1,441 $72 $0 $1,513 

Totals $65,290 $48,024 $49,434 -$488 $72,356 $234,616 

 

 
Table 1.5. Summary of Construction Costs 

Retrofits 

Total 
Revenues 

and Savings 
($) 

Total  
Cost 
($) 

Simple 
Payback 
(years) 

Retrofit 1: 
Water and Electric Meter 
AMI Upgrade 

$180,222 $1,827,950 10.1 

Retrofit 2: Facility Lighting Retrofits $28,556 $225,979 7.9 

Retrofit 3: Street Lighting Retrofits $24,325 $325,150 13.4 

Retrofit 4: 
Gym RTUs Replacement 
(Savings Only) 

$1,513 $0 n/a 

Total $234,616 $2,379,079 10.1 

 

 



Project Proforma
City of Smithville, TX

Detailed Energy Audit:  45,000$            Financial Assumptions
Facility ECMs Costs:  551,129$          

Water & Electric Meter AMI Costs:  1,827,950$       Project Term:  15 Water Revenue Escalation Rate:  1.35%
Performance and Payment Bond:  28,125$            Financing Term:  15 Sewer Revenue Escalation Rate:  0.93%

Financing Origination Costs:  35,000$            Financing Rate:  1.00% Leak Detection Savings Escalation Rate:  1.35%
STW Billing System Costs:  100,628$          Payments Per Year:  12 Hardware Maintenance Savings Escalation Rate:  2.00%

Grants:  -$                 Discount Rate:  1.00% Labor Savings Escalation Rate:  2.00%
Cash Contribution/Buydown:  -$                 
Construction Period Interest:  19,474$            Electric Energy Savings Escalation Rate:  1.12%

M&V Cost Escalation Rate:  2.00% Natural Gas Savings Escalation Rate:  1.26%
Total Amount Financed:  2,607,306$       AMI Annual Maintenance Escalation Rate:  2.00% Facility O&M Savings Escalation Rate:  2.00%

Year Water Revenue
Sewer 

Revenue
Electricity 
Revenue

Meter Reader 
Labor Savings

Meter 
Replacement 

Materials 
Savings

Electric 
Energy 
Savings

Natural Gas 
Savings

Facility O&M 
Materials 
Savings

Total 
Revenues and 

Savings

Payments for 
Financing 
Equipment

Measurement 
and 

Verification

Mueller Annual 
Maintenance 

Cost
Net Annual 

Benefit
Cumulative 
Cash Flow

0 33,495$           31,795$          48,024$            36,908$            30,000$            44,491$          (439)$             5,448$             229,722$         
1 33,946$           32,091$          48,670$            37,646$            30,600$            44,989$          (445)$             5,557$             233,054$         169,996$           9,141$              28,320$            25,597$         25,597$          
2 34,403$           32,390$          49,325$            38,399$            31,212$            45,492$          (451)$             5,668$             236,438$         172,631$           9,324$              28,886$            25,597$         51,195$          
3 34,866$           32,691$          49,988$            39,167$            31,836$            46,001$          (457)$             5,781$             239,873$         175,302$           9,510$              29,464$            25,597$         76,792$          
4 35,335$           32,995$          50,660$            39,950$            32,473$            46,515$          (463)$             5,897$             243,362$         178,012$           9,700$              30,053$            25,597$         102,389$        
5 35,810$           33,302$          51,341$            40,749$            33,122$            47,035$          (469)$             6,015$             246,905$         153,924$           36,730$            30,654$            25,597$         127,987$        
6 36,292$           33,612$          52,032$            41,564$            33,784$            47,561$          (475)$             6,135$             250,505$         183,549$           10,092$            31,267$            25,597$         153,584$        
7 36,780$           33,925$          52,732$            42,395$            34,460$            48,093$          (481)$             6,258$             254,162$         186,379$           10,294$            31,892$            25,597$         179,181$        
8 37,275$           34,241$          53,441$            43,243$            35,149$            48,631$          (487)$             6,383$             257,876$         189,249$           10,500$            32,530$            25,597$         204,779$        
9 37,776$           34,560$          54,160$            44,108$            35,852$            49,175$          (493)$             6,511$             261,649$         192,161$           10,710$            33,181$            25,597$         230,376$        
10 38,284$           34,882$          54,888$            44,990$            36,569$            49,725$          (499)$             6,641$             265,480$         195,114$           10,924$            33,845$            25,597$         255,974$        
11 38,799$           35,207$          55,626$            45,890$            37,300$            50,281$          (505)$             6,774$             269,372$         198,111$           11,142$            34,522$            25,597$         281,571$        
12 39,321$           35,535$          56,374$            46,808$            38,046$            50,843$          (511)$             6,909$             273,325$         201,151$           11,365$            35,212$            25,597$         307,168$        
13 39,850$           35,866$          57,132$            47,744$            38,807$            51,411$          (517)$             7,047$             277,340$         204,235$           11,592$            35,916$            25,597$         332,766$        
14 40,386$           36,200$          57,900$            48,699$            39,583$            51,986$          (524)$             7,188$             281,418$         207,363$           11,824$            36,634$            25,597$         358,363$        
15 40,929$           36,537$          58,679$            49,673$            40,375$            52,567$          (531)$             7,332$             285,561$         210,537$           12,060$            37,367$            25,597$         383,960$        

593,547$         545,829$        850,972$          687,933$          559,168$          774,796$        (7,747)$          101,544$         4,106,042$      2,817,709$        184,908$          489,743$          383,960$       
NPV of the Net Annual Benefit:  $354,909

Notes:
1 This cash flow reflects an estimated QECB financing rate of 1%.  The actual rate will increase or decrease based on market conditions and customer credit rating at the time of funding.
2 Revenues are based on current utility rate structures and usage information provided for purposes of this project.
3 The performance and payment bonds apply only to the installation portion of the contract and do not apply in any way to energy savings guarantees, payments or maintenance provisions, except that the

performance bond shall guarantee that the installation will be free of defective materials and workmanship for a period of 12 months following completion and acceptance of the work 
4 The STW Billing System Costs represent the installation cost for the billing system.  The City will purchase this system directly from the supplier, not through Ameresco. 
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2.0 City Utility and Facility Description  

The City of Smithville is located in the eastern part of Bastrop County, Texas, approximately 42 miles 

southeast of the state capital, Austin. It is situated along the Highway 71 corridor, and is centrally 

located between Houston and Austin with close proximity to San Marcos, San Antonio, and 

Bryan/College Station. From the 2010 census, the City has a population of 3,817 people.  

The City provides water/sewer and electricity utility services to the citizens, along with trash collection, 

recycling, police services, and other functions. The City owns and operates the facilities related to the 

water/sewer and electricity services. The scope of this project involves the retrofit and upgrade of 

existing water and electric meters scattered throughout the City.  

In addition to the municipal water/sewer and electricity utilities, the scope of the project also includes 

lighting retrofits to ten City-owned buildings and all City-owned street lights. Table 2.1 lists the facilities 

in the scope.   

Table 2.1. List of City Facilities for Lighting Retrofit 

Facility Name Year Built Address Size (SF) Usage 

City Hall 1997 317 Main St 8,528 Administration 

Police Station 1986 103 NW 4th St 4,452 Police station 

Fire Station 1 1992 307 W 3rd St 7,452 Fire station 

Fire Station 2 2006 100 Taylor St 2,928 Fire station 

Warehouse 1989 
1000 SE Martin 
Luther King Blvd 

11,070 
Storage, repair shop, 
maintenance 

Recreation Center 1999 401 NW 2nd St 22,410 Activities 

Library 1997 101 NW 6th St 5,089 Library 

Airport Lounge and Garage 2001 789 Loop 230 W 10,411 Waiting lounge and repair garage 

Gazley Sewer Plant 1970, 1994 406 NW 5th St 768 Administration building 

Water Plant 2000 105 Royston St 1,920 Pump room 

  Total 75,028  
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2.1 Water/Sewer Utility 

The primary water source for the City is ground water. The City operates a water production plant, as 

well as the distribution system that supply the water to the end-users. Ground water is pumped from 

two wells, filtered, chemically treated, and then pumped to the water towers located at strategic 

locations in the city. Three booster pumps distribute the water from the plant to the water tower at the 

hospital. Another two booster pumps distribute the water to the water tower at the Kielberg Park. The 

City maintains 50-60 psi water pressure in the distribution system.  

Wastewater from the end-users is collected through the sewer 

system. A handful of lift stations throughout the city pump the 

wastewater to the Gazley Wastewater Plant for treatment before 

final discharge to the creek. Two wet wells at the Gazley 

Wastewater Plant store the influent wastewater prior to 

treatment. Three influent pumps lift the raw wastewater from 

the wells to the aeration basin when called for. The wastewater is 

chemically and biologically treated at the aeration basin. Two 

75HP blowers supply the air needed for the treatment process. 

After aeration and clarification, the effluent wastewater is 

discharged to the nearby creek. Sludge produced from the 

treatment process is spread on open-air drying beds. It will 

eventually be hauled off to the landfill for final disposal.  

 

2.2 Electric Utility 

The City does not own an electric generating station. Rather, it purchases wholesale power from LCRA 

and distributes it to the end-users. However, the City owns the distribution lines, transformers, and 

electric meters. Residential customer electric service is a single phase, 240V service. Many of the small 

commercial customers also receive single-phase, 240V service. However, the large commercial 

customers and some municipal services have three phase electric service with up to 480V distribution 

voltage.  

2.3 City Hall 

City Hall is a one-story brick building located at the Smithville’s historic downtown. It is the primary 

administration office of the City. The building houses the Billing Office, City Council Chamber, and City’s 

staff offices. Interior lighting for the building is mostly recessed fluorescent light fixtures with 32W T8 

lamps. Cooling and heating for the building is supplied by three heat pump units and one AC unit serving 

Storage tank and water tower at the water plant 
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the Council Chamber. They are all split DX units, and the heat pumps have electric heat strips for 

supplemental heating. There is no natural gas service for the building. A 45.6 kW solar PV system was 

recently installed on the roof, and it generates on-site electricity that offsets some of the building’s 

electricity consumption.  

2.4 Police Station 

The Police Station is located next to City Hall. It is a one-story brick building that houses the police 

dispatch station and police staff offices. Interior lighting for the building is mostly recessed fluorescent 

light fixtures with 34W T12 lamps with magnetic ballasts. A few incandescent lamps were also observed 

during the survey. Cooling and heating for the building is supplied by three split DX AC units. Two of the 

units have electric strips for heating. Fan coil unit AC-3 has a gas furnace for heating. There is an IT room 

in the building that is cooled by a ductless split AC unit. The building has a diesel generator for backup 

power.  

2.5 Fire Station 1 

The City of Smithville has a Volunteer Fire Department. Nevertheless, the City owns two fire stations for 

the department to use. Fire Station 1 is located at the western entrance of the City. It is a steel frame 

structure with insulated metal sidings. The building consists of primarily garage bays with roll-up doors 

for vehicle ingress and egress. There is a small living room and kitchen next to the garage bays. The 

garage bays have low bay light fixtures with 400W metal halide lamps. The living area has wrap fixtures 

with T12 fluorescent lamps and magnetic ballasts. One split DX AC unit with electric strips provide 

cooling and heating for the living area. The garage bays have natural gas unit heaters for heating.  

2.6 Fire Station 2 

Fire Station 2 is located at the east side of the City. It is of similar construction as Fire Station 1. It is a 

steel frame building with insulated metal sidings. The majority of the building is garage bays used for 

vehicle storage and maintenance. There is a living room and kitchen next to the garage bays. The garage 

bays in this fire station have 8-ft strip light fixtures with T12 fluorescent lamps. The hallway and living 

area have wrap fixtures with T8 fluorescent lamps. As in the first fire station, the garage bays in Fire 

Station 2 have gas-fired unit heaters for heating. The living area in the station has a split DX heat pump 

unit with electric strip for supplemental heating.  

2.7 Warehouse 

The City’s warehouse building is a steel frame structure with insulated metal sidings. The building is used 

as repair shops and vehicle maintenance for the City, as well as storage. There are also a few offices in 
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the building for City staff. Half of the garage bays in the building have high bay fixtures with 400W metal 

halide lamps for interior lighting. The other half has 8-ft fluorescent strip fixtures with T12 lamps and 

magnetic ballasts. There is no permanent cooling or heating for the garage bays. City staff typically uses 

an industrial grade portable heater that they use for site work for heating while working in the garage. 

The offices in the building have window units for cooling.  

2.8 Recreation Center 

The Recreation Center is a relatively new facility 

for the City. It is a one-story brick building built in 

1999. They facility has an indoor basketball court 

that also functions as a multi-purpose room for 

various events. A performing stage is located at 

the back of the court. In addition, the facility has a 

racquetball court, a dance room, a weight room, a 

senior activity room, and a kitchen. The kitchen is 

rented out to a private catering company when it 

is not in use. Interior lighting for the building is 

typically recessed light fixtures with T12 

fluorescent lamps. The basketball court has high 

bay light fixtures with 400W metal halide lamps. 

Cooling and heating for the basketball court is supplied by two roof top units with DX compressors and 

gas furnace. The units were recently installed in March 2015. There are two additional cooling-only 

wallpack AC units for supplemental cooling during events. Cooling and heating for the rest of the facility 

is supplied by split DX heat pump systems with electric strips for supplemental heating.  

2.9 Library 

The City’s library is a one-story brick building located two blocks north of City Hall. The building consists 

of two areas: (1) a general area and (2) a children’s area. In addition, there is a kitchen and a few private 

offices in the building. Interior lighting for the building is mostly recessed light fixtures with T12 

fluorescent lamps and magnetic ballasts. There are some fixtures with T8 lamps. Cooling and heating for 

the main general area including the offices is supplied by a dual compressor Carrier split DX unit with 

electric strip for heating. Cooling and heating for the children’s area is supplied by a split DX heat pump 

system with supplemental electric heat strips.  

City of Smithville’s recreation center.  
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2.10 Airport Lounge and Garage 

There is a small municipal airport located outside the City. Many hangars at the airport are privately 

owned. However, the City owns a small lounge building and a maintenance garage that are open to the 

airport users. The lounge building is a one-story steel frame building with metal sidings. It is used as a 

waiting room and resting room for the pilots. The maintenance garage next to it is also a steel frame 

building with metal sidings. It is a high ceiling space used for repair and storage. The lounge room has 

recessed interior light fixtures with T12 fluorescent lamps. The maintenance garage has low bay fixtures 

with 400W metal halide lamps for interior illumination. There is no heating at the maintenance garage. 

The lounge building has a split DX heat pump unit with electric strips for cooling and heating.  
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3.0 Baseline Utility Data 

The following baseline utility data is compiled from the production and metered consumption data 

provided by the City. Sewer consumption for end-users is billed based on water consumption. However, 

we separate them in our analysis because the consumption calculations and rates are different.  

3.1 Water Utility  

The City of Smithville provided water utility data for the fiscal years FY11-12, FY12-13, and FY13-14. The 

City’s fiscal year runs from October to September the next year. From the October 2014 data, there are 

a total of 1,745 active water meters in the city. Table 3.1 lists the meter sizes and quantities. From our 

field survey, we found that a few of the large meter sizes on the list are incorrect. The actual meter size 

and count from our survey is listed in the table also. We only conducted a sample survey of the small 

size meters.  

Table 3.1. List of water meter sizes and quantities 

Meter sizes 
Qty From Billing 

Data 
Qty From Field 

Survey 

5/8”x3/4” meter 1,612 1,612 

1” meter 81 81 

1.5” meter 20 21 

2” meter (positive displacement) 27 25 

2” meter (compound) 1 1 

3” meter 3 4 

4” meter 1 1 

TOTAL 1,745 1,745 

 

3.1.1 Metered Water Consumption 

Table 3.2 shows the total metered water consumption by the end-users from FY11-12 to FY13-14. To 

account for variations in consumption pattern, we use the average of the three years data as our 

baseline. In the water rate code, the City includes 2,000 gallons of water in the monthly base charge to 

the customer. This 2,000 gallons of water is subtracted when applying the $/kGal rate in the monthly 

bill. So following this policy, our baseline metered water consumption has to be adjusted accordingly.  

The baseline represents the water consumption readings that will be affected by meter inaccuracies. 

The last two columns in the table show the amount of water included in the base charge, and the new 
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adjusted baseline excluding this amount. The baseline total metered water consumption billed to the 

end-users is then 126,589 kGal per year.  

Table 3.2. Baseline Metered Water Consumption (in kGal)   

Account Type Rate Code FY11-12 FY12-13 FY13-14 Baseline 

Water In 
Base 

Charge 

Baseline 
Excluding 

Base 
Water 

Residential 5/8” inside 2001 109,435 110,249 93,040 104,241  33,456   70,785  

Commercial 5/8" inside 2002  10,303   10,358   9,056   9,906   3,552   6,354  

Municipal 5/8" inside 2003  793   658   132   528   144   384  

Residential 1" inside 2011  10,152   9,888   7,998   9,346   1,488   7,858  

Commercial 1" inside 2012  951   759   772   827   288   539  

Municipal 1" inside 2013  368   356   348   357   144   213  

Residential 1.5" inside 2021  1,285   1,349   1,083   1,239   120   1,119  

Commercial 1.5" inside 2022  4,325   3,521   3,973   3,940   264   3,676  

Municipal 1.5" inside 2023  392   525   360   426   72   354  

Commercial 2" inside 2032  11,471   12,847   12,793   12,370   504   11,866  

Municipal 2" inside 2033  14,260   14,081   18,169   15,503   168   15,335  

Commercial 3" inside 2052  9,321   5,672   2,520   5,838   72   5,766  

Commercial 4" inside 2062  201   218   126   182   24   158  

Residential 5/8" outside 2101  3,436   3,289   2,975   3,233   1,464   1,769  

Commercial 5/8" outside 2102  622   438   194   418   72   346  

Residential 1" outside 2111  43   123   107   91   24   67  

Commercial 1.5" outside 2122  20   10   4   11   24   -    

Total  177,378 174,341 153,650 168,456 41,880 126,589 

 

The City has a master meter at the water plant to measure the amount of water supplied to the 

distribution system. Only one year production data (FY12-13) is available, and it is shown in Table 3.3. 

The table shows the comparison between this production data with the metered water data in FY12-13 

from the previous table. The metered data used here is the non-adjusted one because we are looking to 

compare production vs. consumption. The City estimated that approximately 15,000 kGal of unmetered 

water is used by the fire department, distribution line flushing, etc. After accounting for this, there is still 

23,854 kGal of unaccounted water for that fiscal year. This unaccounted water amounts to 11.2 percent 

of the water production, and it can be attributed to meter inaccuracies, leaks, theft, and others.  

Table 3.3. Water Balance Analysis (in kGal) 

Description Amount Note 

Water production at plant 213,195 (FY12-13 data) 

Billed, metered water at end-users 174,341 (FY12-13 data) 
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Unbilled, unmetered water 15,000 
City’s estimate for fire dept 

use, line flush, etc. 

Unaccounted water  23,854  

% uncounted water vs. production 11.2%  

 

3.1.2 Water Rate Code 

Water rates for the customer varies depending on the location (inside or outside city limit), and the 

meter size. Table 3.4 shows the latest water rate for the City that was in effect since October 1, 2014. 

The monthly base charge for each account includes the first 2,000 gallons of water use. For customers 

inside the city limit, the unit rate for water use above 2,000 gallons is $2.80 per 1,000 gallons, while the 

rate for those outside the city limit is $4.06 per 1,000 gallons. These are the rates that we use in our 

savings calculation.   

Table 3.4. Water Rates for the City of Smithville, TX (effective Oct 1, 2014) 

Service Description Inside City Limits Outside City Limits 

Base charge residential $15.00 $22.43 

Base charge 1-inch $21.48 $32.09 

Base charge 1.5-inch $38.32 $57.33 

Base charge 2-inch $57.96 $86.82 

Base charge 2.5-inch $105.50 $158.18 

Base charge 3-inch $153.11 $229.56 

Base charge 4-inch $244.41 $366.62 

Per 1,000 gallons $2.80 $4.06 

   

3.1.3 Water Rate Escalation 

The performance period for this project is 15 years. To account for future rate changes, we include an 

escalation rate for water in the cash flow analysis. The escalation rate is calculated based on the latest 

water rate increase in the city. Since the savings will be from the metered water above the base 2,000 

gallons, we calculated the escalation rate based on the 1,000 gallon unit rate.  

Effective October 1, 2014, the City approved an increase in the unit rate from $2.55 per kGal to $2.80. 

The last rate increase prior this one was approved on October 1, 2007. This means the increase is over a 

seven-year time period. The compound interest for this increase over a seven-year period is 1.35 

percent annually, and this is the escalation rate that we use in the cash flow.   

  $2.80 = $2.55 x (1 + escalation rate)7 
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3.2 Sewer Utility 

Sewer (wastewater) service for the customers is billed based on the metered water consumption. For 

commercial customers, the sewer consumption is the same as the monthly metered water 

consumption. For residential customers, however, the sewer consumption is calculated from an average 

of metered water consumption in three winter months (Dec, Jan, and Feb).  

The only exception to this sewer billing schedule is the M.D. Anderson Cancer Center that is located 

outside the city limits. There is a dedicated sewer meter for this facility, and the City bills them based on 

the metered sewer data. However, it is unclear who owns this sewer meter. This meter is not included in 

the scope of this project.  

3.2.1 Sewer Consumption  

Table 3.5 shows the annual billed sewer consumption (in kGal) for different account types for FY11-12, 

FY12-13, and FY13-14. As discussed previously, the sewer consumption data is different than the water 

consumption data because residential customers are only billed an average of three winter months’ 

consumption for sewer. To account for variability, we use the average of the three-year data for our 

baseline. The baseline billed sewer consumption is 114,867 kGal per year.  

Table 3.5. Baseline Billed Sewer Consumption (in kGal) 

Account Type Rate Code FY11-12 FY12-13 FY13-14 Baseline 

Residential inside 3001  90,243   88,957   88,954   89,385  

Commercial inside 3002  32,223   22,354   18,764   24,447  

Municipal 3003  609   586   570   588  

Residential outside 3101  333   384   294   337  

Commercial outside 3102  329   -     -     110  

Total  123,737 112,281 108,582 114,867 

3.2.2 Sewer Rate Code 

Sewer rate for the service is $3.50 per 1,000 gallons of billed consumption. This is the latest effective 

rate starting from October 1, 2014. This rate is the same for residential and commercial customers. 

However, calculation of the billed consumption is different for the two account types. For residential 

customers, the billed sewer consumption is the average of the metered water consumption in the 

previous December, January, and February months. This is done to exclude the water used for irrigation 

in non-winter months. For commercial customers, the billed sewer consumption is the same as the 

monthly metered water consumption for that account.  
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In addition to the unit rate, there is a base charge of $9.85 per month for all accounts. This base charge 

does not include any base consumption.  

Table 3.6. Sewer Rates for the City of Smithville, TX (effective Oct 1, 2014) 

Description $ 

Monthly base charge $9.85 

Per 1,000 gallons of billed consumption $3.50 

  

3.2.3 Sewer Rate Escalation  

The performance period for this project is 15 years. To account for future rate changes, we include an 

escalation rate for sewer in the cash flow analysis. The escalation rate is calculated based on the latest 

sewer rate increase in the city. We calculated the escalation rate based on the 1,000 gallon unit rate.  

Effective October 1, 2014, the City approved an increase in the unit rate from $3.25 per kGal to $3.50. 

The last rate increase prior this one was approved on October 1, 2006. This means the increase is over 

an eight-year time period. The compound interest for this increase over an eight-year period is 0.93 

percent annually, and this is the escalation rate that we use in the cash flow.   

  $3.50 = $3.25 x (1 + escalation rate)8   

3.3 Electricity Utility 

The City of Smithville buys wholesale electricity from LCRA, and then distributes it to retail customers. 

There are four types of retail accounts serviced by the City: (1) Residential, (2) Municipal, (3) Small 

Commercial, and (4) Large Commercial. Table 3.7 lists the number of electric accounts from the billing 

data provided to Ameresco. The table also lists the electric meter forms for these accounts. Ameresco 

did only a partial survey of these meters during the audit. Most of the meters for the municipal, small 

commercial and large commercial accounts were verified, but some were assumed. All residential 

meters are assumed to be 2S single-phase meters.   

Table 3.7. List of electric accounts and meter forms 

Account Type Qty Meter Forms 

Residential  1,770 (1,770) 2S 

Small Commercial 238 
(191) 2S, (5) 4S, (1) 6S, (2) 8S, (14) 9S, (1) 14S, (20) 15S, 
(4) 16S 

Municipal 48 (24) 2S, (1) 4S, (1) 8S, (2) 9S, (8) 15S, (10) 16S, (2) 45S 

Large Commercial 49 
(2) 2S, (1) 2SE, (1) 2K, (4) 4S, (33) 9S, (1) 14S, (1) 15S, 
(2) 16S, (1) 35S, (3) 36S 

TOTAL 2,105  
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3.3.1 Metered Retail Electricity 

Table 3.8 shows the total metered electricity consumption by retail customers from FY11-12 to FY13-14. 

To account for variations in consumption pattern, we use the average of the three years data as our 

baseline. As seen in the table, the residential accounts are the largest consumer of electricity, followed 

by the large commercial accounts. Total baseline metered electricity at the retail customers is 

41,381,802 kWh per year.  

Table 3.8. Baseline Metered Electricity Consumption by Retail Customers (in kWh) 

Account Type Rate Code FY11-12 FY12-13 FY13-14 Baseline 

Residential 1001  21,850,398   20,987,995  24,522,287   22,453,560  

Small Commercial 1002  3,170,741   2,928,617   3,455,798  3,185,052  

Municipal 1003  1,327,703   1,849,152   2,283,651  1,820,169  

Large Commercial 1012  18,096,500   11,201,866  12,470,698   13,923,021  

Total  44,445,342 36,967,630 42,737,434 41,381,802 

 

In addition to the energy consumption, large commercial customers are also charged demand costs 

based on the metered peak kW. Table 3.9 below shows the annual (sum) peak kW for the large 

commercial accounts in FY11-12, FY12-13, and FY13-14. As in the baseline kWh analysis, we use the 

average of the three years total peak kW as our demand baseline. Baseline total annual kW demand for 

the large commercial customers is 11,917, or a monthly average peak of 993 kW.  

Table 3.9. Baseline Metered Peak kW for Large Commercial Customers 

Account Type Rate Code FY11-12 FY12-13 FY13-14 Baseline 

Large Commercial 1023 11,933 11,716 12,101 11,917 

Total  11,933 11,716 12,101 11,917 

 

LCRA meters the amount of electricity sold to the City through its master meter. The City provided this 

data to Ameresco, and they are shown in Table 3.10. The table also shows the comparison between the 

City’s wholesale power purchase and the metered electricity sold to the retail customers. In FY11-12, 

the billed retail electricity is higher than the wholesale power purchase, indicating there is a metering or 

billing error. In FY12-13 and FY13-14, there is 13 percent and 3 percent difference respectively between 

the wholesale electricity and metered retail electricity. On average, there is a 5.1 percent difference 

between the amount of wholesale electricity that the City buys from LCRA, and the amount of electricity 

that the City sells to the retail customers. This difference can be attributed to distribution losses, 

unmetered usage (streetlights, etc.), billing errors, meter inaccuracies, power theft, etc.  

 



City of Smithville 
Investment Grade Audit 

 

 

 

Printed on 100% recycled paper.  Page content is subject to Confidentiality Restrictions. 

Smithville, Texas  3.0 Baseline Utility Data 
June 3, 2015  Page 19 

Table 3.10. Comparison of Wholesale Power Purchase and Metered Retail Sale (in kWh) 

Period 
Wholesale Purchase 

from LCRA 
Metered Retail 
Electricity Sold Difference 

FY11-12 43,801,828 44,445,342 -1.47% 

FY12-13 42,915,834 36,967,630 13.86% 

FY13-14 44,142,768 42,732,434 3.19% 

Average 43,620,143 41,381,802 5.13% 

3.3.2 Electricity Rate Code 

There are four electricity rates for the City’s service. The rate applicable to a particular retail customer 

depends on the customer’s classification. For residential, municipal, and small commercial customers, 

the rate includes a monthly base charge, a distribution charge, and a Power Cost Recovery Factor (PCRF) 

charge. For the large commercial customers, there is an additional charge for monthly peak demand. 

Table 3.11 shows the four different rates for electricity service. This rate is effective from October 1, 

2014.  

Table 3.11. Electricity Rates for the City of Smithville, TX 

Account Type 
Monthly Base 

Charge 
Distribution 

Charge ($/kWh)  
Demand 

Charge ($/kW) 
PCRF Charge 

($/kWh) 

Residential $5.00 $0.0388 - Variable 

Small Commercial $5.00 $0.0528 - Variable 

Municipal $10.45 $0.0247 - Variable 

Large Commercial - $0.0297 $6.96 Variable 

     

The PCRF charge is a recovery charge used by the City to recoup the cost incurred to buy power from 

LCRA. It is calculated as the net power supply cost, net of special accounts, divided by the total kWh 

consumption sold to retail customers, net of special accounts. The PCRF charge varies every month 

because LCRA charges variable power cost to the City. Table 3.12 shows the monthly PCRF in $/kWh 

from January 2011 to October 2014. As shown in the table, the cost varies monthly and yearly. For our 

savings calculation, we use the average of the last 12 months PCRF as the baseline value. This average 

PCRF is $0.07669/kWh. This baseline PCRF cost, combined with the distribution charge for each account 

type, forms the baseline unit power cost for our calculations. For example, the total energy charge for a 

residential account is $0.0388 + $0.07669 = $0.1155/kWh. This is shown in Table 3.13.  

Table 3.12. Monthly PCRF Cost (in $/kWh) 

Month 2011 2012 2013 2014 

Jan  $0.08195   $0.06136   $0.08129   $0.08262  

Feb  $0.07667   $0.07369   $0.06287   $0.06450  

Mar  $0.07000   $0.07803   $0.07178   $0.06045  
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Table 3.12. Monthly PCRF Cost (in $/kWh) 

Month 2011 2012 2013 2014 

Apr  $0.08813   $0.07938   $0.08889   $0.08975  

May  $0.07642   $0.08346   $0.07322   $0.08852  

Jun  $0.07347   $0.08620   $0.08117   $0.08006  

Jul  $0.07194   $0.07633   $0.08351   $0.08611  

Aug  $0.07309   $0.08656   $0.07403   $0.08441  

Sep  $0.07461   $0.07140   $0.06785   $0.07273  

Oct  $0.06273   $0.05349   $0.05986   $0.07067  

Nov  $0.06292   $0.07025   $0.06271   

Dec  $0.07788   $0.07026   $0.07775   

  Average (last 12 months) $0.07669 

 

Table 3.13. Total Energy Charge Including Baseline PCRF rate 

Account Type 
Distribution 

Charge ($/kWh)  
PCRF Charge 

($/kWh) 
Total Energy 

Charge ($/kWh) 

Residential $0.0388 $0.07669 $0.1155 

Small Commercial $0.0528 $0.07669 $0.1295 

Municipal $0.0247 $0.07669 $0.1064 

Large Commercial $0.0297 $0.07669 $0.1014 

    

 

3.3.3 Electricity Escalation Rate 

The performance period for this project is 15 years. To account for future rate change, we include an 

escalation rate for electricity in the cash flow analysis. The escalation rate is calculated based on the 

three-year PCRF cost increase for the residential accounts. The residential accounts are selected because 

they are the largest aggregate consumers of electricity.   

For the year 2011, the average monthly PCRF is $0.07415/kWh. Combined with the residential account’s 

distribution charge of $0.0388/kWh, the total unit power cost for 2011 is $0.1130/kWh. For the year 

2014, the average monthly PCRF is $0.07798/kWh for a total unit power cost of $0.1168/kWh. This 

increase occurred in a three-year time period. The compound interest for this increase over a three-year 

period is 1.12 percent annually, and this is the escalation rate that we use in the cash flow.   

  $0.1168 = $0.1130 x (1 + escalation rate)3   
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4.0 Project Retrofits 

This section outlines the detailed descriptions of the energy 

conservation and meter accuracy retrofits that comprise this 

project. We have also provided a detailed scope of work for 

each retrofit and calculation of the projected savings. 

Ameresco has developed three retrofits that will help the City 

of Smithville reduce operation costs and modernize its 

infrastructure. These retrofits are summarized in Table 4.1. 

For Retrofit 1, the total savings is a combination of projected 

revenue gains from increased meter accuracies and stipulated 

and agreed-upon O&M savings. We also included in this table 

the projected savings from RTUs replacement at the Recreation Center’s gym. The replacement is not 

part of this project. The City already replaced the units in March 2015. Nevertheless, cost savings from 

the RTU’s efficiency gain is included in the project cash flow.  

Table 4.1. Summary of Project Retrofits and Projected Savings and Costs  

Retrofits 

Total 
Revenue and 

Savings Total Cost 

Simple 
Payback 
(years) 

Retrofit 1: Water and Electric Meter AMI Upgrade $180,222 $1,827,950 10.1 

Retrofit 2:  Facility Lighting Retrofits $28,556 $225,979 7.9 

Retrofit 3: Street Lighting Retrofits $24,325 $325,150 13.4 

Retrofit 4: Gym RTUs Replacement (savings only) $1,513 $0 n/a 

TOTAL $234,616 $2,379,079 10.1 

 

   

  

 
City of Smithville’s City Hall 
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4.1 Retrofit 1: Water and Electric Meter AMI Upgrade 

Overview 

The water distribution system at the City includes a total of 

1,745 water meters to service retail customers. In addition, 

there are 2,105 electric meters that measure the end-users’ 

electricity consumption. All the water and electric meters in 

the City are read manually. The City contracts a meter reader 

to go to each meter at least once a month to read the 

registers, and then manually input the readings into their 

billing system. Monthly bills for water, sewer, and electricity 

services are then generated accordingly. In the event the 

meters cannot be read for a particular billing cycle, the 

consumption is estimated.   

Recommendations 

Ameresco recommends installing a fixed-based Advanced Metering Infrastructure (AMI) system in the 

City to allow for wireless reading of the water and electric meters data. The AMI system will eliminate 

the need for manual reading and consumption estimation, and combined with billing software, will also 

eliminate manual data input by a City personnel. The AMI system will provide automation in the billing 

system, reduce billing errors, and greatly lower City staff’s work load.  

Installing the new AMI system requires the City to replace the water and electric meters, as well.  The 

existing water and electric meters at the City are old and cannot be retrofitted with radio transmitters. 

Replacing the water and electric meters also has the benefit of increasing measurement accuracy. This 

increase, in turn, will allow the City to capture more utility consumption at the end-users that otherwise 

will be unmetered. The City currently replaces existing water and electric meters as needed. After the 

city-wide meter replacement in this project, this annual O&M replacement will be greatly reduced, as 

well.  

Scope of Work 

The scope of work for this retrofit includes a replacement of 1,745 water meters and 2,105 electric 

meters, and the installation of a fixed-based AMI system.  

AMI System Installation: 

 Ameresco will install and deploy a turnkey fixed-based AMI system for the City.  

 
Water Storage Tank at the Smithville’s Water Plant 
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 The new AMI system shall be the Mi.Net network from Mueller Systems. The replacement water 

meters and electric meters will be compatible with the Mi.Net network.  

 Installation of the network infrastructure shall consist of the following: 

- Two XR-R Mi.Hub collectors to be installed at the City’s existing water towers. One 

Mi.Hub collector will be installed at the 1st St water tower, while the other will be 

installed at the east side water tower.  

- Ameresco assumes that the City will allow installation of the collectors at the water 

towers with no charge. The collectors require 110-240 VAC power. Ameresco will tap 

power from existing breaker panels at the tower locations.  

- Three AC XR OWL repeaters to be installed on streetlights. See the RF propagation study 

in the Appendix for approximate location of the repeaters. The repeaters will draw 

electrical power from the streetlights.  

- One Mi.Tech handheld for City personnel 

- RF coverage of installed base of water and electric meters shall be 100 percent.  

- Read rate of the installed base of water and electric meters shall be at least 98.5 percent 

over a three-day window.  

 Ameresco will perform a full commissioning of the entire AMI system after installation.  

 Scope of work for the AMI system also includes network software, integration to the City’s 

billing system, and training.  

 Project cost includes three additional AC XR OWL repeaters that will be deployed if necessary. 

Otherwise, they will be turned over to the City for spare stock.  

 

 AMI System Annual Maintenance Services: 

 Ameresco included in the project cash flow an annual service fee for maintenance of the AMI 

system. The fee applies beginning from year 2 after system deployment.  

 The annual fee includes the following services from Mueller: 

- AMI premium remote hosting including web access 

- AMI customer portal (Mi.Data) 

- Mi.Hub collectors GPRS cellular backbone 

- Mi.Tech handheld warranty  

 The City of Smithville will contract directly with Mueller for the annual AMI system 

maintenance.  
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Water Meter Replacement: 

 Ameresco will replace a total of 1,745 existing water meters at the City. 

 The replacement water meters shall be Mueller/Hersey water meters. Breakdown of the meter 

size and types is shown in the table below.  

 All water meters will be equipped with the Mi.Node radio transceiver for integration to the 

Mi.Net AMI network.  

Table 4.2. List of replacement water meters 

Replacement Water Meters Qty 

5/8”x3/4” composite positive displacement  1,612 

1” brass positive displacement  81 

1.5” brass positive displacement  21 

2” brass positive displacement 25 

2” Turbine meter (MVR) 1 

3” Turbine meter (MVR) 4 

4” Turbine meter (MVR) 1 

TOTAL 1,745 

 

 Project cost includes additional 40 5/8”x3/4” composite positive displacement (PD) meters for 

spare stock.  

 General scope for the meter replacement is as follows: 

- Clean debris and dirt from the meter and piping inside the pit as necessary.  

- Pump water out of the pit as needed and dump to a storm sewer or street.  

- Replace the old water meter with the new meter.  

- Miscellaneous material and labor required to install the new meter such as adapters, 

couplings, bushings, etc. so long as the work can be performed in the existing pit. 

- Ameresco will be responsible for line breaks 2-feet upstream and 2-feet downstream of 

the replaced meter.  

- Ameresco will turn over the old water meters to the City for salvage.  

 The following items are excluded from the scope of work: 

- Installation of meter re-setters or risers with the new meters.  

- Repair of existing water service leaks that are located outside of the meter pits.  

- Repair of line breaks beyond 2-feet upstream and 2-feet downstream of the replaced 

meter.  
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- Installation of check valves or other backflow prevention devices with the new meters. 

- Abatement of any hazardous materials or hazardous material testing  

 The scope includes additional work, as necessary, to replace the 31 large meters (2-inch and 

above) as identified in the field survey. One example of this additional work is in replacing the 

water meter at the Police Station. For this meter replacement, we need to saw-cut asphalt and 

replace the meter box with new traffic-rated box. See the Appendix for survey notes on the 

large meters.  

 The scope includes installing Through-The-Lid (TTL) antennas for up to 350 residential and small 

commercial water meters with metal lids, and for all 31 meters that are 2-inch and larger.  

 The scope includes replacing up to 120 non-functioning service shut-off valves on the residential 

meters. This estimate quantity is based on our observations during the sample survey. This work 

will be done as field conditions require.  

 The scope includes new installation of up to 20 service shut-off valves on the residential meters, 

if none exist. This estimate quantity is based on our observations during the sample survey. This 

work will be done as field condition requires.  

 The scope includes replacement of the meter box and lid for up to 20 residential meters. The 

replacement box and lid will be plastic. This work will be done as field conditions require.  

 

Electric Meter Replacement: 

 Ameresco will replace a total of 2,105 existing electric meters at the City. 

 The replacement electric meters shall be Landis & Gyr (L&G) meters. Breakdown of the meter 

forms is shown in the table below. 

 For single-phase Form 2S residential meters, the replacement meter shall be L&G E130 Focus. 

Replacement meter for Form 2S non-demand small commercial and municipal services shall also 

be L&G E130 Focus. The rest of the replacement meter shall be L&G E650 S4e model.  

 All electric meters will be equipped with wireless network interface cards for integration to the 

Mi.Net AMI network.  

Table 4.3. List of replacement electric meters 

Meter Model Meter Form Residential 
Small 

Commercial 
Municipal 

Large 
Commercial 

Total 

L&G E130 Focus  2S 1,770 191 24 - 1,985 

L&G E650 S4e  2S - - - 2 2 

L&G E650 S4e  2SE - - - 1 1 

L&G E650 S4e  2K - - - 1 1 

L&G E650 S4e  4S - 5 1 4 10 
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Table 4.3. List of replacement electric meters 

Meter Model Meter Form Residential 
Small 

Commercial 
Municipal 

Large 
Commercial 

Total 

L&G E650 S4e  6S - 1 - - 1 

L&G E650 S4e  8S - 2 1 - 3 

L&G E650 S4e  9S - 14 2 33 49 

L&G E650 S4e  14S - 1 - 1 2 

L&G E650 S4e  15S - 20 8 1 29 

L&G E650 S4e  16S - 4 10 2 16 

L&G E650 S4e  35S - - - 1 1 

L&G E650 S4e  36S - - - 3 3 

L&G E650 S4e 45S - - 2 - 2 

TOTAL  1,770 238 48 49 2,105 

 

 Project cost includes additional 50 Form 2S single phase residential electric meters for spare 

stock.  

 General scope for the meter replacement is as follows: 

- Exchange of electric meters with new meters at locations on the list.  

- Electric meters will be mounted using the same socket connection that exists. 

- Ameresco will collect the old meter reading, tag the old meter, and temporarily store 

the old meters for the duration of construction. Old meters will be stored such that it is 

possible to retrieve a given meter in the event the City needs to verify an old reading.  

- Ameresco will collect required installation data for upload to the City’s billing system.  

- Over the duration of the project, meters that are deemed inaccessible or unsafe for 

replacement will be turned back to the City for remedy. We will return to replace the 

meters once the City has made the repair.   

 The following items are excluded from the scope of work: 

- Re-wiring meter connections. The scope of work includes only like-for-like meter 

replacement.  

- Repair or correction of any pre-existing code violations. Should Ameresco encounter 

such condition, it will be reported to the City for remedy.  

- Replacement of meter base is excluded.   

- Abatement of any hazardous materials or hazardous material testing  

 Project cost includes an allowance for replacing up to 20 residential electric meter bases size 

200 Amp or less. The allowance is to be used only in the event that the replacement is deemed 
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necessary after the old meter is pulled out. This is to prevent prolonged service interruption for 

the customers.  

Revenue and Cost Savings Calculation 

Total revenue and cost savings from replacing the water and electric meters, and installing the fixed-

based AMI system comes from the following: 

1) Increased water and sewer revenue from more accurate water meters.  

2) Increased electricity revenue from more accurate electric meters, reduced billing errors, 

reduced estimated consumption, etc.  

3) Elimination of meter reader annual contract salary and benefits.  

4) Capital cost avoidance from replacing and repairing existing water and electric meters.  

Table 4.4 summarizes the projected revenue and cost savings from implementing this retrofit.  

Table 4.4. Projected Annual Cost Savings for Retrofit 1 

Description 
Annual Revenue 
and Cost Savings 

Water revenue increase $33,495 

Sewer revenue increase $31,795 

Electricity revenue increase $48,024 

Meter reader salary savings $36,908 

Meter replacement O&M savings $30,000 

TOTAL $180,222 

 

 Water Revenue Increase 

Ameresco performed accuracy tests on the existing water meters to determine how much additional 

metered water the City could potentially realize after replacing the meters. The tests are divided into 

two categories: (1) small meter bench tests, and (2) large meter field tests.  

For the small meter bench tests, Ameresco pulled a sample of 68 residential meters (5/8”x3/4” size) and 

sent them to a testing facility for measurement. The sample size of 68 meters was selected from a 

sampling design of 10 percent precision with 90 percent confidence interval. Complete result of the 

bench tests is provided in the Appendix. Table 4.4 shows a summary of the average accuracy of the 

meters for low flow, mid flow, and high flow. AWWA recommends calculating typical water 

consumption profiles as 15 percent low flow, 70 percent mid flow, and 15 percent high flow. Following 

this calculation, the aggregate average accuracy of the meters is 90.43 percent. Margin of error of the 

mean estimation is ±3.34 percent with a 90 percent confidence interval.  
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Table 4.5. Summary of Meters Test Result 

Flow Range 

Residential  
Meter Average 

Accuracy 

2”  Meter 
Average 
Accuracy 

3”  Meter 
Accuracy (High 

School) 

3”  Meter 
Accuracy 
(Housing 

Authority) 
4”  Meter 
Accuracy 

Low flow 74.80% 81.48% 0.00% 50.00% 87.03% 

Mid flow 92.18% 99.62% 0.00% 108.99% 79.00% 

High flow 97.90% 92.61% 64.64% 110.84% 100.00% 

Weighted average 90.43% 95.85% 9.70% 100.42% 83.35% 

 

Ameresco performed field tests on seven 2-inch meters out of 26. Results of the test are provided in the 

Appendix. Table 4.5 lists a summary of the meter accuracy for low flow, mid flow, and high flow. In 

addition, we were able to field test two 3-inch meters (out of four), and the one 4-inch meter in the City. 

Results of this test are also shown in the table. We found from the test that the 3-inch Sensus 

Compound meter serving the Smithville High School did not register any reading for the low flow and 

mid flow range. This observation explains the steep drop in billed water consumption from FY11-12 to 

FY13-14.  

Ameresco did not perform tests on the 1-inch and 1.5-inch meters because accounts having these 

meters constitute only a small proportion of the total metered water. We assumed that the accuracies 

of existing 1-inch and 1.5-inch meters are the same as the residential meters because they are the same 

positive displacement meters.  

The new water meters have weighted accuracy of at least 98.50 percent. The difference in metered 

water from the existing meters listed in Table 4.5 and from the new meters is the additional amount of 

water that the City could meter at the end-users. This additional billed water will generate additional 

revenue for water service for the City according to the water rate. See appendix for details of the 

calculation.  

 Water revenue increase = Additional metered water (kGal) x Water rate ($/kGal)  

  Sewer Revenue Increase 

Projected sewer revenue increase from meter replacement is calculated in a similar fashion as the water 

revenue increase. Since the sewer service is billed based on the water consumption, the water meter 

accuracy data listed in Table 4.5 is used in this calculation, as well. Sewer service for the residential 

accounts is billed based only on the average water consumption in Dec, Jan, and Feb. Because of this, 

our baseline for the residential sewer revenue increase is lower than that for the water service.  

Consult the Appendix for detail calculation of the sewer revenue increase. Increased meter accuracy will 

result in increased water consumption, which in turn will also increase the billed sewer charge to the 

customers.  
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 Sewer revenue increase = Additional water applied to sewer (kGal) x Sewer rate ($/kGal) 

 Electricity Revenue Increase 

Projected revenue increase from replacing the electric meters is stipulated to be 1 percent of the total 

billed electricity to the retail customers. This stipulation includes expected meter accuracy increase, 

billing error reduction, and others.  

Table 4.6. Projected Electricity Revenue Increase 

Electric Account 

Baseline 
Metered kWh 
(99% accuracy) 

Stipulated 
Metered kWh 
Increase (1%) 

Unit Rate 
($/kWh) 

Projected Revenue 
Increase 

(Stipulated) 

Residential 22,453,560  226,804  $0.1155 $26,193 

Small Commercial  3,185,052   32,172  $0.1295 $4,166 

Municipal  1,820,169   18,386  $0.1014 $1,864 

Large Commercial  13,923,021   140,637  $0.1064 $14,962 

TOTAL 41,381,802 417,998  $47,186 

 

In addition to the energy charge, the large commercial customers are also charged a monthly peak kW 

charge. We also stipulated that the demand reading accuracy will increase 1 percent after the meters 

replacement. The baseline annual peak kW charged to the customers is 11,917 kW. Assuming a 99 

percent reading accuracy of the existing meters, the projected increased in metered kW demand is as 

shown below. The projected revenue increase from the demand charge is then calculated using the unit 

rate.   

 Metered peak kW increase = 11,917 kW / 0.99 =  120.37 kW 

 Projected demand revenue increase = 120.37 kW x $6.96/kW = $838 

The total stipulated revenue increase for electric meter replacement is then the sum of the projected 

increase in billed energy and demand charges 

 Total projected revenue increase = $47,186 + $838 

 Total projected revenue increase = $48,024 

 Meter Reader Salary Savings 

The City pays the meter reader an annual salary of $33,451.33 with an additional benefit of $3,476.58 

for Social Security and Medicare. The total annual expense for reading the meters is $36,908. This 

expense will be eliminated after the AMI system is deployed.   
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 Meter Replacement O&M Savings 

The City spends money annually to replace the aging water and electric meters. There is a labor cost 

component to this maintenance along with material costs. After implementing this project, this O&M 

cost will be avoided. We estimated that this cost savings is $30,000 per year. This amount is stipulated, 

and it must be agreed with the City for inclusion in the project cash flow.  

4.2 Retrofit 2: Facility Lighting Retrofits 

Overview 

Lighting system at the City’s facilities is a mixture of different 

types. The majority of the facilities have recessed fluorescent 

light fixtures with 34W T12 lamps and magnetic ballasts. 

Some facilities have 32W T8 lamps and electronic ballasts. A 

few incandescent lamps are also present at a few facilities. 

The garage spaces at the fire stations and warehouse have 

high bay light fixtures with 400W metal halide lamps. Exterior 

lighting at the facilities is typically wall-mounted fixtures with 

incandescent lamps or metal halide lamps. Some facilities 

have arm-mounted cobrahead or barn-yard area light fixtures 

for exterior illumination.  

Recommendations 

Ameresco recommends retrofitting all existing light fixtures at the facilities with new and more efficient 

lighting technology. Installing lighting controls wherever applicable is also recommended. Retrofitting 

these existing fixtures and lamps with more efficient fixtures and lamps, and installing automated 

controls will reduce electricity consumption at the facilities.  

Ameresco’s lighting strategy is to standardize the proposed system as much as practical. Every fixture 

throughout the project scope area containing standard efficiency 4-foot T12 and T8 lamps will be 

replaced or retrofitted with premium efficiency T8 lamps and high-quality electronic ballasts. Ballast 

output will be tailored to each specific location to obtain desired light levels without sacrificing energy 

savings. The 25W, low-mercury T8 lamps have a color temperature of 4,100 Kelvin and will be used in all 

applications where 4-foot long, straight lamps are installed. Please reference the Appendix for a room-

by-room lighting audit, which provides the exact location of fixtures to be replaced.  

Ameresco also recommends installing occupancy sensors in offices, restrooms, and other areas with 

intermittent occupancy. Lighting controls realize savings simply by turning lighting off when the rooms 

 
Interior Lighting for the City Council Chamber at the 

City Hall 
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are unoccupied and lighting is not needed. Most exterior lights in the facilities already have photo 

sensors for controls, and that controls system will remain.  

Scope of Work 

The scope of work includes retrofits of a total 786 fixtures at the facilities. In addition, we will install 150 

new lighting controls. Table 4.7 and Table 4.8 show a summary list of the retrofit work proposed.    

Table 4.7. Retrofit 2: Facility Lighting Retrofits Scopes of Work 

Description Qty 

Lighting Retrofits 

Relamp/reballast with T8’s, 1 ballast, and reflector in a troffer 406 

Install a battery backup ballast in existing LF fixtures 68 

Screw-in a CF or LED lamp into and Edison base socket 54 

Relamp/reballast with T8's, 1 ballast, and strip conversion kit on an 8' 
surface mounted fixture 53 

Relamp/reballast with T8's & 1 ballast in a 4' 1-2 lamp fixture 52 

Replace existing high bay with a new high bay fixture 43 

Replace existing exit sign with a similar new fixture 18 

Replace existing exterior cobra or shoebox fixture on pole with new fixture 17 

Relamp/reballast with T8's & 2 ballasts in a 6-8 lamp fixture 10 

Screw-in a CF or LED lamp into an Edison base socket 9 

Screw-in a CF or LED lamp into an Edison base socket 9 

Replace existing surface mount fixture with a similar new fixture 8 

Replace existing exterior surface mount fixture with a similar new fixture 8 

Replace existing exterior flood with similar new fixture 6 

Replace existing strip with a similar new fixture 6 

Relamp/reballast with T8's, 1 ballast, and reflector in a troffer 6 

Screw-in a CF or LED lamp into an Edison base socket/By-pass Ballast 4 

Replace existing exterior surface mount fixture with a similar new fixture 3 

Relamp/reballast with T8's & 1 ballast in a 4' 1-2 lamp fixture 2 

Relamp/reballast with T8's & 1 ballast in a 4' 1-2 lamp fixture 2 

Screw-in a CF or LED lamp into an Edison base socket 1 

Replace existing exterior surface mount fixture with a similar new fixture 1 

Total Lighting Retrofits 786 
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Table 4.8. Retrofit 2: Facility Lighting Controls Scope of Work 

Description Qty 

Lighting Controls 

Controls- Replace an existing wall toggle switch with occupancy sensor 74 

Controls- Install 1 sensor directly onto the new high bay fixture prior to 
hanging it 31 

Controls- Install 1 sensor in a drop tile ceiling for 1 circuit 18 

Controls- Replace an existing wall switch with occupancy sensor 12 

Controls- Install 1 sensor in a drop tile ceiling for 2-4 circuits 10 

Controls- Replace an existing wall toggle switch with occupancy sensor 2 

Controls- Install 1 sensor in a drop tile ceiling for 2-4 circuits 1 

Controls- Install 1 sensor in a drop tile ceiling for 1 circuit 1 

Controls- Replace an existing wall toggle switch with occupancy sensor 1 

Total Lighting Control 150 

 

The majority of the lighting retrofits will involve replacing lamps, ballasts, and adding reflector kits as 

applicable in the fixtures. Most of the lighting controls installation will involve installing wall-mounted 

occupancy sensors. The Table 4.7 and 4.8 provide a general overview of the installation. Detailed room-

by-room list of the installation is provided in the Appendix.  

Baselines and Assumptions  

The following baselines and assumptions were made in the development of this retrofit: 

 Light fixture wattage inputs for savings calculation are estimated based on the observations 

from the audit, building drawings, and feedback from facility operators.   

 Savings for this retrofit are calculated using estimates of the operating hours of the fixtures 

developed during the audit. These estimates are based on the typical operating hours at the 

facilities. A room-by-room list of all operating hours used in the calculation is provided in the 

appendix.  

 Construction costs provided in this report are estimated assuming that all work surfaces are free 

of asbestos and other hazardous materials. The City of Smithville is responsible for any 

hazardous material abatement during construction.  

 The scope of work does not include any improvements to bring the existing electrical 

distribution system up to code. Repair of existing damaged or faulty electrical equipment and 

wiring is also excluded.  
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 Ameresco has included lamp and ballast recycling and disposal in the project scope of work. 

Recycling certificates will be provided to the City for all recycled material. PCB ballasts will be 

disposed of using the appropriate containers and hazardous material handling procedures. 

 Savings Calculation 

Ameresco performed detailed lighting energy and cost calculations to determine the savings associated 

with this retrofit. The energy and cost savings will result from the operation of more efficient fixtures 

and from reduced operations hours from lighting controls. Direct electricity savings are associated with 

the reduced lamp wattages. Indirect savings are associated with a reduced cooling load. Table 4.9 

summarizes the energy and cost savings associated for this retrofit.   

Table 4.9. Energy and Cost Savings for Retrofit 2 

Retrofit 

Annual 
Electricity 

Savings 
(kWh) 

Annual 
Electricity 
Savings ($) 

Annual 
Natural 

Gas Savings 
(Therms) 

Annual 
Natural 

Gas Savings 
($) 

O&M 
Savings  

($) 

Total 
Savings  

($) 
Retrofit 2: Facility Lighting 
Retrofits 

257,434 $26,290 -789 -$560 $2,827 $28,556 

 

 Energy Savings 

Tabled calculations for energy and cost savings for this retrofit are provided in the appendices. Energy 

savings for the lighting retrofits are determined by comparing the baseline existing kWh with the 

proposed kWh. Total cost savings from lighting retrofit is then calculated from the energy savings and 

the baseline energy cost for the buildings. There is no peak kW cost savings because the City facilities 

are not charged demand rate.  

kWh Savings = base kWh – post kWh 

kWh $ Savings = kWh savings x Energy Cost 

Existing energy usage for lighting is calculated from the number of existing light fixtures at the buildings 

and their rated wattages. Existing operating hours of the fixtures are estimated from the building’s 

operational hours.  

Base kW = base quantity x base wattage  

Base kWh = base operating hours x base kW 

Similarly, the energy usage post-retrofit is calculated using the new lower wattage of the lamps and 

ballasts combination. Post-operating hours are assumed to be the same as the base operating hours.  

Post kW = post quantity x post wattage  
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Post kWh = post operating hours x post kW 

Energy savings from the lighting controls installation is calculated by comparing the run hours of the 

light fixtures with and without the automated controls. To avoid double counting, post-retrofit 

electricity consumption from the lighting retrofit calculation is used as the baseline in the calculation. 

The calculation for lighting controls energy savings is as follows:  

kWh Savings = base kWh – post kWh  

Base kW = Post kW from lighting retrofit  

Base kWh = Post kWh from lighting retrofit  

Post kWh = post operating hours x base kW 

kWh $ Savings = kWh savings X Energy Cost  

 Maintenance Savings 

Maintenance savings are based on material costs only, which include lamps and ballasts. Ameresco is 

proposing to use extended-life lamps, which will increase the time between burnouts. For instance, LED 

lamps that will be used to retrofit existing exterior lighting have very long life that will significantly 

reduce the number of replacements between burnouts. The material cost savings is calculated based on 

the operating hours and expected service life of the lamps and ballasts before and after retrofit. 

Detailed spreadsheet calculation for this savings is included in the Appendix.  The maintenance savings 

for this retrofit is estimated to be $2,827 per year.  

Replacing the old equipment will also reduce internal labor associated with maintaining the lighting 

equipment. However, these savings are not included in the calculation.  

 Interactive Savings 

Retrofitting the lighting system at the buildings will reduce the cooling load in the summer months by 

lowering the heat gains to the space from the light fixtures. Conversely, it will increase heating use 

during winter months due to the loss of that same heat gain. The following calculations provide a 

summary of the resultant calculations. A three-month heating period and eight-month cooling period in 

the Smithville, Texas area has been assumed. Cooling efficiency is assumed to be 1.0 kW/ton for the split 

DX units.  Heating efficiencies are assumed to be 80 percent for the gas burners. The ventilation rate 

used is 15 percent.  

Cooling kWh Savings = Light Heat Savings / 12,000 ton-hr/Btu / Cooling Eff 

Light Heat Savings = Light kWh Savings x (1 – % Vent) x % Cooling per year x 3412 Btu/kWh 
 
Heat penalty = Light Heat Lost / Heating Eff 

Light Heat lost = Light kWh Savings x % Vent x % Heating per year x 3412 Btu/kWh  
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4.3 Retrofit 3: Street Lighting Retrofits 

Overview 

The majority of streetlights at the City are barn-yard area light 

fixtures mounted on an electrical pole as shown in the picture 

on the side. These fixtures have 175W metal halide lamps. 

Some streetlights are cobrahead style light fixtures that are 

also mounted on electrical poles. These fixtures have 100W 

High Pressure Sodium lamps. The historic downtown area in 

the City has exterior decorative pole-mounted globe lights 

with incandescent or compact fluorescent lamps in them. A 

few of these decorative globe lights can also be found at the 

RVIC’s village at the southeast of the City.  

Recommendations 

Ameresco recommends replacing all existing streetlights at the City with new and more efficient lighting 

technology. We recommend replacing the 175W barn-yard area style streetlights with the 48W Cooper 

LED area light fixtures. We recommend replacing the 100W cobrahead style streetlights with the 53W 

CREE LED cobrahead light fixtures. We recommend replacing all incandescent and compact fluorescent 

inside the exterior decorative pole streetlights with 19W screw in LED lamps.  

Scope of Work 

The scope of work for this retrofit includes replacement of 332 barn-yard area streetlights and 48 

cobrahead style streetlights. We will also replace a total of 198 incandescent or compact fluorescent 

lamps in the decorative globe streetlights with screw in LED lamps.  

The following is a description of the scope of work for this retrofit: 

 We will maintain the existing style of the streetlights in the replacement. Existing barn-yard area 

light fixtures will be replaced with LED area light fixtures. Existing cobrahead style light fixtures 

will be replaced with LED cobrahead fixtures.  

 The replacement LED light fixtures will come with new photocells for light controls.  

 The scope of work does not include any improvements to bring the existing electrical 

distribution system up to code. Repair of existing damaged or faulty electrical equipment and 

wiring is also excluded.  

 
Typical barn-yard area streetlight 
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 The scope of work for the barn-yard area streetlights includes replacement of the light fixtures 

only. Replacement of the mounting arm, electrical pole, and wiring is not included.  

 The scope of work for the cobrahead streetlights includes replacement of the light fixtures only. 

Replacement of the mounting arm, electrical pole, and wiring is not included.  

 The scope of work for the decorative globe streetlights includes replacement of the lamps inside 

the globes only. Replacement of the globes is not included. Pole replacement and wiring work is 

also not included.  

Savings Calculation 

Energy and cost savings for this retrofit comes from using more efficient fixtures and lamps. There is also 

O&M material savings from the longer life of the replacement LED fixtures. Table 4.10 summarizes the 

energy and cost savings associated for this retrofit.  

Table 4.10. Energy and Cost Savings for Retrofit 3 

Retrofit 

Annual 
Electricity 

Savings 
(kWh) 

Annual 
Electricity 
Savings ($) 

Annual 
Natural 

Gas Savings 
(Therms) 

Annual 
Natural 

Gas Savings 
($) 

O&M 
Savings  

($) 

Total 
Savings  

($) 
Retrofit 3: Street Lighting 
Retrofits 

282,977 $21,704 0 $0 $2,621 $24,325 

 

 Energy Savings 

Energy savings for the lighting retrofits are determined by comparing the baseline existing kWh with the 

proposed kWh. Total cost savings from lighting retrofit is then calculated from the energy savings and 

the baseline energy cost. Since the streetlights are unmetered, the unit energy cost is the wholesale unit 

cost of electricity. The average wholesale unit cost for the latest 12 months is $0.0767 per kWh, and this 

is the unit cost used in the savings calculation.  

kWh Savings = base kWh – post kWh 

kWh $ Savings = kWh savings x Energy Cost 

Existing energy usage for the streetlights is calculated from the number of existing light fixtures and 

their rated wattages. Existing operating hours of the fixtures are estimated from the typical dusk to 

dawn operation of streetlights.  

Base kW = base quantity x base wattage  

Base kWh = base operating hours x base kW 
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Similarly, the energy usage post-retrofit is calculated using the new lower wattage of the light fixtures. 

Post-operating hours are assumed to be the same as the base operating hours.  

Post kW = post quantity x post wattage  

Post kWh = post operating hours x post kW 

 Maintenance Savings 

Maintenance savings are based on material costs only. Ameresco proposed using LED fixtures for 

streetlight replacement. LED lamps have very long life that will significantly reduce the number of 

replacements between burnouts. The material cost savings is calculated based on the operating hours 

and expected service life of the fixtures before and after retrofit. Detailed spreadsheet calculation for 

this savings is included in the appendix. The maintenance savings for this retrofit is estimated to be 

$2,621 per year.  

Replacing the existing streetlights with LED fixtures will also reduce internal labor associated with 

maintaining the streetlights. However, these savings are not included in the calculation.  
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4.4 Retrofit 4: Gym RTUs Replacement  

Overview 

The City recently replaced the two roof top units (RTUs) 

serving the gym at the Recreation Center in March 2015. The 

two RTUs are packaged DX units with natural gas burners. 

Because of the increased efficiency of the new units 

compared to the old, there will be energy and cost savings 

from this replacement. We estimated this cost savings and 

included it in the project cash flow. However, this savings will 

be stipulated. The old RTUs have been removed, and we will 

not be able to conduct measurement and verification on 

them.  

Recommendations 

The City already replaced the RTUs internally. There is no additional recommendation for this retrofit.  

Scope of Work 

There is no additional scope of work for this retrofit in our project. The City already replaced the RTUs 

internally.  

Savings Calculation 

Energy and cost savings for this replacement comes from increased cooling and heating efficiencies of 

the new RTUs compared to the old. Table 4.11 summarizes the energy and cost savings associated for 

this retrofit.  

Table 4.11. Energy and Cost Savings for Retrofit 4 

Retrofit 

Annual 
Electricity 

Savings 
(kWh) 

Annual 
Electricity 
Savings ($) 

Annual 
Natural 

Gas Savings 
(Therms) 

Annual 
Natural 

Gas Savings 
($) 

O&M 
Savings  

($) 

Total 
Savings  

($) 
Retrofit 4: Gym RTUs 
Replacement 

14,212 $1,441 102 $72 $0 $1,513 

 

 
Gymnasium / Multi-purpose Room at the Recreation 

Center 
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 Energy Savings 

Electricity and natural gas savings are calculated based on the cooling and heating savings. We created a 

simplified building model to determine the cooling and heating consumption in the gym before and 

after the replacement. Detailed spreadsheet for the savings calculation is provided in the Appendix. The 

following is a brief description of the methodology.  

 Annual kWh savings = Baseline annual kWh – Post retrofit annual kWh 

 Annual Therms savings = Baseline annual Therms – Post retrofit annual Therms 

The simplified model accounts for heat gain/loss in the gym through the envelopes, ventilation, solar 

radiation, and internal load. Heat gain/loss through the envelopes is calculated based on the U-factor of 

the envelope, the surface area, and the temperature difference between the interior and the ambient. 

We use typical U-factors for the floors, walls, and roofs based on the building’s age. The envelope 

surface area is calculated based on the building’s size and floor plan. Interior temperature of the 

building is maintained at set points during occupied and unoccupied periods. Ambient temperature in 

the calculation is taken from the baseline weather bin data for Smithville, TX.  

 Heat gain/loss (envelope) = U factor x Area x (T outside – T inside) 

Heat gain/loss through ventilation is calculated based on the amount outside brought in the replace the 

ventilated air, and the difference between building interior temperature and the outside air 

temperature. The amount of ventilation air is determined from the design outside air intake at the RTUs. 

We assumed a dry coil condition in the calculation.  

 Heat gain/loss (ventilation) = 1.08 x Outside air CFM x (T outside – T inside)  

Heat gain from solar radiation is calculated based on the amount of solar radiation in the area, the size 

of the windows, and the shading coefficient. Since there are no exterior windows in the gym, this heat 

gain is zero.  

 Heat gain (solar gain) = Shading coeff x Solar radiation x Windows SF 

Heat gain from internal load consists of body heat from building occupants, lighting heat, and plugged 

equipment heat. The number of building occupants is estimated from the building size and use. The 

lighting heat is determined from our lighting survey. The plugged equipment load is estimated based on 

building’s size.  

 Heat gain (internal) = Occupant heat + Lighting heat + Plug equipment heat 

The total heat gain/loss in the building is the amount of heat that the HVAC equipment has to supply to 

the building or reject to the atmosphere. In cooling mode, the amount of electricity used to reject the 

heat to the outside is calculated based on the efficiency of the equipment (COP). Per specification, 



 

City of Smithville 
Investment Grade Audit 

 

Printed on 100% recycled paper.  Page content is subject to Confidentiality Restrictions. 

4.0 Project Retrofits  Smithville, Texas 
Page 40  June 3, 2015 

cooling efficiency of the new RTUs is 16 SEER. Data for the old RTUs are not available. Nevertheless, 

considering the type of equipment (packaged DX) and their age, we assumed that the cooling and 

efficiency of the old RTUs is 10 SEER.  

 Annual cooling kWh = (Total annual cooling heat gain (Btu) / 3,412) / Cooling COP 

In heating mode, the amount of natural gas burned in the furnaces to supply heat to the building is 

calculated based on the boiler efficiency. Heating efficiency of the new RTUs is 85 percent. We assumed 

that the heating efficiency of the old RTUs is 80 percent.  

 Annual heating Therms = (Total annual heating heat loss (Btu) / 100,000) / Efficiency  

Total annual electricity and natural gas savings from the retrofit is then the difference in annual 

consumption before and after implementation as discussed previously.  

 Maintenance Savings 

There is no maintenance savings.  
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5.0 Project Costs 

Three retrofits are included in the project. Retrofit 4, the gym RTUs replacement, is a savings only 

measure with no work scope. Cost breakdowns for the project are shown in Table 5.1. The costs include 

performance and payment bonds for 100 percent of the contract value. Please note that the 

performance and payment bonds apply only to the installation portion of the contract and do not apply 

in any way to savings guarantees, meter accuracy guarantees, payment, or maintenance provisions, 

except that the performance and payment bond shall guarantee that the installation will be free of 

defective materials and workmanship for a period of 12 months following the completion and 

acceptance of the work. These costs are also based on the assumption that mutually agreeable term and 

conditions are included in the contract. A project proforma is provided in Section 1.0.  

A preliminary construction schedule is included on the following pages. Total construction time thru 

final acceptance is estimated to be nine months. Substantial completion of the project is expected to 

take seven months, with two additional months for commissioning, final inspection, training, 

documentations, and other close-out tasks. The schedule tentatively assumes that construction will 

begin the first week of August 2015.  
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Table 5.1. Cost Breakdown for the Project  

Item Cost $ 

Retrofit Costs    

    Retrofit 1: Water and Electric Meter AMI Upgrade $ 1,827,950 

    Retrofit 2: Facility Lighting Retrofits $ 225,979 

    Retrofit 3: Street Lighting Retrofits $ 325,150 

Total Project Implementation Cost $ 2,379,079 

Investment Grade Audit Fee $ 45,000 

Performance and Payment Bond $ 28,125 

Total Ameresco Contract Amount $ 2,452,204 

   

Financing Origination Cost (Note 1) $ 35,000 

STW Billing System Cost (Note 1) $ 100,628 

Construction Period Interest $ 19,474 

Total Project Cost to City $ 2,607,306 

 

Note 1:  The Financing Origination Cost and the Billing System Cost will paid directly to the service 

provider by the City.  The costs are included in the project cash flow to demonstrate that the costs can 

be covered by the savings and revenue increases. 

 

 



ID Task Name Duration Start Finish

1 Smithville Prelim Construction Schedule 190 days Mon 8/3/15 Fri 4/22/16
2 Pre-construction  20 days Mon 8/3/15 Fri 8/28/15
3 Project kick-off and notice to proceed 0 days Mon 8/3/15 Mon 8/3/15
4 Subcontracts 20 days Mon 8/3/15 Fri 8/28/15
5 Install AMI System 45 days Mon 8/31/15 Fri 10/30/15
6 Field verification 10 days Mon 8/31/15 Fri 9/11/15
7 Submittals review 10 days Mon 8/31/15 Fri 9/11/15
8 Materials procurement 10 days Mon 9/14/15 Fri 9/25/15
9 Installation 4 wks Mon 9/28/15 Fri 10/23/15

10 Commissioning 5 days Mon 10/26/15 Fri 10/30/15
11 Substantial Completion 0 days Fri 10/30/15 Fri 10/30/15
12 Residential Water Meters 95 days Mon 8/31/15 Fri 1/8/16
13 Submittals review 10 days Mon 8/31/15 Fri 9/11/15
14 Materials procurement 4 wks Mon 9/14/15 Fri 10/9/15
15 Installation, 1612 qty, 60 meters/day 8 wks Mon 11/2/15 Fri 12/25/15
16 Commissioning 10 days Mon 12/28/15 Fri 1/8/16
17 Substantial Completion 0 days Fri 1/8/16 Fri 1/8/16
18 Commercial Water Meters 95 days Mon 8/31/15 Fri 1/8/16
19 Submittals review 10 days Mon 8/31/15 Fri 9/11/15
20 Materials procurement 7 wks Mon 9/14/15 Fri 10/30/15
21 Installation, 133 qty, 5 meters/day 8 wks Mon 11/2/15 Fri 12/25/15
22 Commissioning 10 days Mon 12/28/15 Fri 1/8/16
23 Substantial Completion 0 days Fri 1/8/16 Fri 1/8/16
24 Residential Electric Meters 100 days Mon 8/31/15 Fri 1/15/16
25 Submittals review 10 days Mon 8/31/15 Fri 9/11/15
26 Materials procurement 8 wks Mon 9/14/15 Fri 11/6/15
27 Installation, 1770 qty, 60 meters/day 8 wks Mon 11/9/15 Fri 1/1/16
28 Commissioning 10 days Mon 1/4/16 Fri 1/15/16
29 Substantial Completion 0 days Fri 1/15/16 Fri 1/15/16
30 Commercial Electric Meters 130 days Mon 8/31/15 Fri 2/26/16
31 Submittals review 10 days Mon 8/31/15 Fri 9/11/15
32 Materials procurement 16 wks Mon 9/14/15 Fri 1/1/16
33 Installation, 337 qty, 15 meters/day 6 wks Mon 1/4/16 Fri 2/12/16
34 Commissioning 10 days Mon 2/15/16 Fri 2/26/16
35 Substantial Completion 0 days Fri 2/26/16 Fri 2/26/16
36 Facility Lights 90 days Mon 8/31/15 Fri 1/1/16
37 Field verification 5 days Mon 8/31/15 Fri 9/4/15
38 Pre-construction M&V 5 days Mon 9/7/15 Fri 9/11/15
39 Submittals review 10 days Mon 9/14/15 Fri 9/25/15
40 Materials procurement 8 wks Mon 9/28/15 Fri 11/20/15
41 Installation, 1039 qty, 70 fixtures/day 4 wks Mon 11/23/15 Fri 12/18/15
42 Post-construction M&V 10 days Mon 12/21/15 Fri 1/1/16
43 Substantial Completion 0 days Fri 1/1/16 Fri 1/1/16
44 Street Lights 110 days Mon 8/31/15 Fri 1/29/16
45 Field verification 5 days Mon 8/31/15 Fri 9/4/15
46 Pre-construction M&V 5 days Mon 9/7/15 Fri 9/11/15
47 Submittals review 10 days Mon 9/14/15 Fri 9/25/15
48 Materials procurement 8 wks Mon 9/28/15 Fri 11/20/15
49 Installation, 380 qty, 10 fixtures/day 8 wks Mon 11/23/15 Fri 1/15/16
50 Post-construction M&V 10 days Mon 1/18/16 Fri 1/29/16
51 Substantial Completion 0 days Fri 1/29/16 Fri 1/29/16
52 Project Closeout and Completion 40 days Fri 2/26/16 Fri 4/22/16
53 Project substantial completion 0 days Fri 2/26/16 Fri 2/26/16
54 Punchlist completion 10 days Mon 2/29/16 Fri 3/11/16
55 Documentation 10 days Mon 3/14/16 Fri 3/25/16
56 Final Inspection and Acceptance 10 days Mon 3/28/16 Fri 4/8/16
57 Training 10 days Mon 4/11/16 Fri 4/22/16
58 Performance Period Begins 0 days Fri 4/22/16 Fri 4/22/16
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6.0 Measurement and Verification 

The long-term success of any comprehensive energy efficiency program depends on the development of 

an accurate and successful Measurement and Verification (M&V) Plan. The main objective is to develop 

a cost effective plan that quantifies and verifies the performance results of the retrofits. Ameresco uses 

industry standard M&V protocols that have been established in response to the need for reliable and 

consistent measurement practices.  

Accordingly, Ameresco uses the International Performance Measurement and Verification Protocol 

(IPMVP) for the development of M&V procedures for this project. The protocols assign the various risks 

associated with achieving energy cost savings to the appropriate party, facilitate the risk reduction and 

improve the risk management. The descriptions of the M&V options (provided herein) were developed 

by summarizing the IPMVP and contain excerpts taken from that document. The protocols have several 

benefits: 

 Define the role of verification in energy contracts and implementation 

 Provide a forum for discussing procedures with varying levels of accuracy and cost for verifying 

baseline and post-installation conditions, as well as long-term energy savings performance 

 Provide techniques for calculating whole-facility savings, individual technology savings, and 

stipulated savings  

 Provide procedures that are consistent, industry-accepted, impartial, and reliable 

 Provide procedures for the investigation and resolution of disagreements related to 

performance issues 

The method in determining the energy savings in these plans includes comparing the energy use of the 

retrofitted system before implementation of the retrofits (baseline) and after installation of the retrofits 

(post-retrofit). In general:   

Energy Savings = Baseline Energy Use – Post Retrofit Energy Use 

The IPMVP protocols have defined four M&V options (Options A through D) that meet the needs of a 

wide range of performance contracts and provide suggested procedures for baseline development and 

post-retrofit verification. These M&V options are flexible and reflect the considerations previously 

mentioned. The options are summarized in Table 6.1.  
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Table 6.1. Measurement and Verification Options 

M&V Option 
How Savings are 

Calculated Typical Applications 

Option A: Partially Measured Retrofit Isolation 

Savings are determined by partial field measurement 

of the energy use of the system(s) to which a retrofit 

was applied, separate from the energy use of the rest 

of the facility. Measurements may be either short-

term or continuous of the error they may introduce. 

Partial measurement means that some but not all 

parameter(s) may be stipulated, if the total impact of 

possible stipulation error(s) is not significant to the 

resultant savings. Careful review of design and 

installation will ensure that stipulated values fairly 

represent the probable actual value. Stipulations 

should be shown in the M&V Plan along with analysis 

of the significance of the error they may introduce. 

Engineering 

calculations using 

short term or 

continuous post-

retrofit measurements 

and stipulations. 

Lighting retrofit where power draw is 

measured periodically. Operating hours of 

the lights are stipulated.  

Option B: Retrofit Isolation 

Savings are determined by field measurement of the 

energy use of the systems to which the retrofit was 

applied, which is separate from the energy use of the 

rest of the facility. Short-term or continuous 

measurements are taken throughout the post-retrofit 

period.  

Engineering 

calculations using 

short term or 

continuous 

measurements.  

Applications of controls to vary the load on 

a constant speed pump using a variable 

speed drive. Electricity use is measured by 

a kWh meter installed on the electrical 

supply to the pump motor. In the base year 

this meter is in place for a week to verify 

constant loading. The meter is in place 

throughout the post-retrofit period to track 

variations in energy use.  

Option C: Whole Facility (Bill Comparison) 

Savings are determined by measuring energy use at 

the whole facility level. Short-term or continuous 

measurements are taken throughout the post-retrofit 

period. 

Analysis of whole 

facility utility meter or 

sub-meter data using 

techniques from 

simple comparison to 

regression analysis.  

Multifaceted energy management program 

affecting many systems in a building. 

Energy use is measured by the gas and 

electric utility meters for a 12-month base 

year period and throughout the post-

retrofit period.  

Option D: Calibrated Simulation (Calibrated Building Modeling) 

Savings are determined through simulation of the 

energy use of components or the whole facility. 

Simulation routines must be demonstrated to 

adequately model actual energy performance 

measured in the facility. This option usually requires 

considerable skill in calibrated simulation.  

Energy use simulation, 

calibrated with hourly 

or monthly utility 

billing data and/or 

end- use metering. 

Multifaceted energy management program 

affecting many systems in a building but 

where no base year data are available. 

Post-retrofit period energy use is measured 

by the gas and electric utility meters. Base 

year energy use is determined by 

simulation using a model calibrated by the 

post-retrofit period utility data.  
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Table 6.2, on the following page, includes a summary of the proposed M&V plans for the project; a 

detailed description of the plan for each retrofit subsequently follows. For Retrofit 1, Ameresco will 

perform the sample water meter test M&V in year 5 of the performance period in accordance with State 

Statute. For Retrofits 2 and 3, Ameresco will perform the M&V annually. The City must understand and 

accept all specific protocols in the plans before construction of the project can begin. If the City does not 

agree with the protocols used to confirm the savings, there is potential for significant disagreement 

once the verification efforts begin. 
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Table 6.2. Summary of M&V Plan  

Retrofits 
IPMVP  
Option 

M&V Requirements 
Measurement and  

Metering 
Stipulated  
Variables 

Performance Period  
M&V Requirements Baseline Post Retrofit  

Retrofit 1: Water 

and Electric Meter 

AMI Upgrade 

A Average meter 

accuracy for the 

existing 5/8”x3/4”, 

2”, 3”, and 4” water 

meters.  

 

Average meter accuracy 

for the new 5/8”x3/4”, 2”, 

3”, and 4” water meters.  

 

For the 5/8”x3/4” water meters, 

Ameresco will pull a sample of 68 

meters and test their accuracy at 

testing lab.  

For the 2”, 3”, and 4” water meters, 

Ameresco will perform field tests on 

the same number of meters tested 

during development of the 

Investment Grade Audit.  

Accuracy of the 1” and 1.5” water 

meters are assumed the same as 

the accuracy of the 5/8”x3/4” 

meters.  

Estimated revenue gain from 

electric meter replacement is 

stipulated to be 1%.  

The City and Ameresco agree to 

the cost savings of the meter 

reader salary.  

The City and Ameresco agree to 

the cost savings from the annual 

meter O&M replacement. 

Following State 

Statute, Ameresco 

plans to perform the 

accuracy tests for the 

new water meters in 

year 5 of the 

performance period.  

No other assessments 

will be done before or 

after.  

Retrofit 2: Facility 

Lighting Retrofits 

A Lighting fixture 

wattages from 

sample 

measurements. 

Run hours from 

sample short-term 

metering. 

Input power for a 

statistically significant 

sample of each 

lamp/ballast combination 

of retrofitted fixtures will 

be measured at time of 

commissioning (e.g., FEMP 

80/20 sampling plan).  

Baseline fixture wattage will be 

measured prior to retrofit. Post-

installation wattages will be 

measured after retrofit.  

If measured values fall within 10 

percent of the expected values the 

retrofit will be deemed to be 

operating as expected.  

Baseline and post-installation 

power consumption will be 

stipulated for the term of the 

performance period after the 

power draw has passed the +/-

10 percent measurement check.  

Operating hours of each usage 

group.  

Interactive effects. 

Ameresco will visually 

inspect a sample of 

lamps from the 

interior fixtures to 

verify the lamp types 

are as efficient as 

those proposed in the 

IGA. 
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Table 6.2. Summary of M&V Plan  

Retrofits 
IPMVP  
Option 

M&V Requirements 
Measurement and  

Metering 
Stipulated  
Variables 

Performance Period  
M&V Requirements Baseline Post Retrofit  

Retrofit 3: Street 

Lighting Retrofits 

A Lighting fixture 

wattages from 

sample 

measurements. 

 

Input power for a 

statistically significant 

sample of each fixture will 

be measured at time of 

commissioning (e.g., FEMP 

80/20 sampling plan).  

Baseline fixture wattage will be 

measured prior to retrofit. Post-

installation wattages will be 

measured after retrofit.  

If measured values fall within 10 

percent of the expected values the 

retrofit will be deemed to be 

operating as expected.  

Baseline and post-installation 

power consumption will be 

stipulated for the term of the 

performance period after the 

power draw has passed the +/-

10 percent measurement check.  

Operating hours of each usage 

group.  

Ameresco will visually 

inspect a sample of 

fixtures to verify the 

lamp types are as 

efficient as those 

proposed in the IGA. 
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Table 6.3 shows the water and sewer rates that will be used to calculate the water and sewer revenues 

during the measurement and verification period of the contract. Table 6.5 shows the stipulated 

electricity revenue, meter reader labor savings, and meter replacement materials savings values 

throughout the performance period.  

Table 6.3. Water and Sewer Rates for Retrofit 1 revenue calculations 

Period 

Water: Inside 

City Limits 

($/kGal) 

Water: Outside 

City Limits 

($/kGal) 

Sewer: All 

Accounts 

($/kGal) 

Construction $2.80 $4.06 $3.50 

Year 1  $2.84   $4.11   $3.53  

Year 2  $2.88   $4.17   $3.57  

Year 3  $2.91   $4.23   $3.60  

Year 4  $2.95   $4.28   $3.63  

Year 5  $2.99   $4.34   $3.67  

Year 6  $3.03   $4.40   $3.70  

Year 7  $3.07   $4.46   $3.73  

Year 8  $3.12   $4.52   $3.77  

Year 9  $3.16   $4.58   $3.80  

Year 10  $3.20   $4.64   $3.84  

Year 11  $3.24   $4.70   $3.88  

Year 12  $3.29   $4.77   $3.91  

Year 13  $3.33   $4.83   $3.95  

Year 14  $3.38   $4.90   $3.98  

Year 15  $3.42   $4.96   $4.02  
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Table 6.4. Stipulated Revenues and Savings for Retrofit 1 

Period 

Electricity 

Revenue 

Meter Reader 

Labor Savings 

Meter Replacement 

Materials Savings 

Construction  $48,024   $36,908   $30,000  

Year 1  $48,670   $37,646   $30,600  

Year 2  $49,325   $38,399   $31,212  

Year 3  $49,988   $39,167   $31,836  

Year 4  $50,660   $39,950   $32,473  

Year 5  $51,341   $40,749   $33,122  

Year 6  $52,032   $41,564   $33,784  

Year 7  $52,732   $42,395   $34,460  

Year 8  $53,441   $43,243   $35,149  

Year 9  $54,160   $44,108   $35,852  

Year 10  $54,888   $44,990   $36,569  

Year 11  $55,626   $45,890   $37,300  

Year 12  $56,374   $46,808   $38,046  

Year 13  $57,132   $47,744   $38,807  

Year 14  $57,900   $48,699   $39,583  

Year 15  $58,679   $49,673   $40,375  

 

 

Table 6.5 shows the electricity and natural gas rates that will be used to calculate the savings from 

Retrofits 2 and 3. The table also lists the total annual O&M savings from the retrofits escalated for the 

15-year performance period.  
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Table 6.5. Energy Rates and O&M Savings During M&V Period for Retrofits 2 and 3  

Period 

Municipal 

Electricity 

($/kWh) 

Bluebonnet 

Electricity for 

Airport ($/kWh) 

Streetlight 

Electricity 

($/kWh) 

Natural Gas 

($/Therm) 

Facility O&M 

Materials 

Savings 

Construction $0.1014 $0.1283 $0.0767 $0.7098  $5,448  

Year 1  $0.1025   $0.1297   $0.0776   $0.7187   $5,557  

Year 2  $0.1037   $0.1312   $0.0784   $0.7278   $5,668  

Year 3  $0.1048   $0.1327   $0.0793   $0.7369   $5,781  

Year 4  $0.1060   $0.1341   $0.0802   $0.7462   $5,897  

Year 5  $0.1072   $0.1356   $0.0811   $0.7556   $6,015  

Year 6  $0.1084   $0.1372   $0.0820   $0.7651   $6,135  

Year 7  $0.1096   $0.1387   $0.0829   $0.7747   $6,258  

Year 8  $0.1108   $0.1402   $0.0838   $0.7844   $6,383  

Year 9  $0.1121   $0.1418   $0.0848   $0.7943   $6,511  

Year 10  $0.1133   $0.1434   $0.0857   $0.8043   $6,641  

Year 11  $0.1146   $0.1450   $0.0867   $0.8144   $6,774  

Year 12  $0.1159   $0.1466   $0.0876   $0.8247   $6,909  

Year 13  $0.1172   $0.1483   $0.0886   $0.8350   $7,047  

Year 14  $0.1185   $0.1499   $0.0896   $0.8455   $7,188  

Year 15  $0.1198   $0.1516   $0.0906   $0.8562   $7,332  

 

There is a cost to perform the M&V annually, and it is not included in the construction cost. The annual 

M&V cost throughout the performance period is shown in Table 6.6. In year 5, the M&V cost is 

significantly higher because it is the year when Ameresco will perform the accuracy tests for the water 

meters.  
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Table 6.6. Annual M&V Cost in the Performance Period 

Period 

Annual M&V 

Cost 

Construction n/a 

Year 1  $9,141  

Year 2  $9,324  

Year 3  $9,510  

Year 4  $9,700  

Year 5  $36,730  

Year 6  $10,092  

Year 7  $10,294  

Year 8  $10,500  

Year 9  $10,710  

Year 10  $10,924  

Year 11  $11,142  

Year 12  $11,365  

Year 13  $11,592  

Year 14  $11,824  

Year 15  $12,060  
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6.1 Retrofit 1: Water and Electric Meter AMI Upgrade 

Ameresco does not guarantee revenue increase from replacing the water and electric meters. Rather, 

we guarantee that the new water meter average accuracy is at least 98.5 percent. Per State Statute, the 

water meter accuracy verification must be done within the first five years of the performance period. 

Ameresco plans to perform the water meter M&V in year 5 after construction is complete.  

No measurement and verification will be performed on the electric meters. Accuracy increase for the 

electric meter is stipulated to be 1 percent. Cost savings from meter reader salary and from annual O&M 

meter replacement are agreed-upon with the City. No measurement and verification will be done for 

these cost savings.  

Measured Variables: 

 Average accuracy of existing water meters 

 Average accuracy of new water meters 

Stipulated Variables: 

 Water and sewer revenue increase from meter replacement 

 Electric revenue increase from meter replacement 

 Meter reader salary cost savings 

 Meter annual O&M replacement cost savings 

Testing Plan 

Average accuracies of the existing water meters have been determined during the audit. In year 5 after 

construction, Ameresco will perform another accuracy test on the new water meters. The tests will be 

divided into two groups: (1) residential 5/8-inch x3/4-inch water meters, and (2) large 2-inch, 3-inch, and 

4-inch water meters. Accuracy of the 1-inch and 1.5-inch water meters will be assumed the same as the 

residential meters.  

For the residential water meters, Ameresco will pull a sample of 68 meters and install the same 

replacement meters in their place. The collected meter samples will then be sent to a test facility to 

measure their average accuracy following the AWWA guidelines. Average accuracy for the low flow, mid 

flow, and high flow will be aggregated assuming a 15 percentage / 70 percent / 15 percent usage in each 

range. The verification will be deemed satisfied if the aggregate average accuracy of the sample meters 

is at least 98.5 percentage.  
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For the large 2-inch, 3-inch, and 4-inch water meters, Ameresco will perform field tests to determine 

their average accuracy. All new 2-inch, 3-inch, and 4-inch that will be installed will have test ports to 

allow for field tests without having to remove the meters from the line. The field tests will be performed 

according to AWWA guidelines. As in the residential meters, the low flow, mid flow, and high flow 

accuracies will be aggregated assuming a 15 percent / 70 percent / 15 percent usage pattern. The 

verification will be deemed satisfied if the aggregate average accuracy of the meters is at least 98.5 

percent.  

6.2 Retrofit 2: Facility Lighting Retrofits 

The M&V protocol for verifying the facility lighting retrofit savings is IPMVP Option A. This M&V protocol 

will be the same for all interior and exterior lighting. Electricity reduction from lighting retrofit will be 

verified by measuring a select number of light fixture’s power before and after retrofit. The 

measurements will be done one time. Run hours for the light fixtures will be stipulated based on the 

logged run hour data.  

Selection of light fixtures for measurement will be based on Federal Energy Management Program 

(FEMP) guide for sample sizing. For this retrofit, we will use the number of samples that correspond to 

80 percent confidence level with 20 percent precision.  

Measured Variables: 

 Baseline power consumption of select light fixtures 

 Post retrofit power consumption of select light fixtures  

Stipulated Variables: 

 Run hours of light fixtures  

Metering Plan 

Ameresco will measure the fixture input power based on the FEMP 80/20 accuracy level. The existing 

fixtures will be measured for a cumulative percentage of at least 84 percent of all the fixture types. The 

measurements will be performed on two sample groups: interior and exterior light fixtures.  

For the existing and proposed retrofit power measurements, the measurement will occur at the time of 

installation, and if the total sample values are within 10 percent of the IGA values, no change will be 

made. If the total sample values are not within 10 percent, Ameresco will take corrective action for 

them to be within this limit or use the measured values.  

No long-term metering or monitoring are included as part of this measure.  
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Cost Savings Calculations 

Using the measured fixture powers and stipulated run hours, we will then calculate the energy and cost 

savings. Cooling savings and heating penalty in the calculation apply only to interior fixtures.  

 Annual $ savings = Electricity $ savings + Cooling $ savings – Heating $ penalty 

Electricity savings from lighting retrofit will be calculated from the measured power reduction and 

stipulated run hours. The annual cost savings is then calculated using the baseline electricity rate as 

described in Section 3.  

 Annual kWh savings =  [ (Baseline kW – Post retrofit kW) x Run hours ] for all fixtures 

 Electricity $ savings = Annual kWh savings x $/kWh 

Interactive cooling savings and heating penalty for the interior fixtures will be calculated based on the 

measured fixture power reduction. In the cooling savings calculation, we assumed an eight-month 

cooling period for the Smithville, TX area, and a uniform 15 percent ventilation rate for the buildings. In 

the calculation, we will use a cooling efficiency of 1.0 kW/ton.  

Light heat savings = Annual kWh savings x (1 – % Vent) x % Cooling per year x 3412 Btu/kWh 

Cooling kWh savings = Light heat savings / 3,412 / Cooling eff 

Cooling $ savings = Cooling kWh savings x $/kWh 

Similarly, in the heating penalty calculation, we assumed a three-month heating period for the area, and 

a uniform 15 percent ventilation rate for the buildings. Heating efficiency used in the calculation is 80 

percent.  

Light heat lost = Annual kWh savings x % Vent x % Heating per year x 3412 Btu/kWh 

Heat Therms penalty = Light heat Lost / Heating eff / 100,000 

Heating $ penalty = Heat Therms penalty x $/Therms 

For buildings with electric strips, the heating penalty will be in the form of electricity consumption. As in 

the previous heating penalty calculation, we assumed a three-month heating period for the area, and a 

uniform 15 percent ventilation rate for the buildings.  

Light heat lost = Annual kWh savings x % Vent x % Heating per year x 3412 Btu/kWh 

Heating kWh penalty = Light heat lost / 3412 Btu/kWh 

Heating $ penalty = Heating kWh penalty x $/kWh 
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6.3 Retrofit 3: Street Lighting Retrofits 

The M&V protocol for verifying street lighting retrofits savings is IPMVP Option A. Electricity reduction 

from this retrofit will be verified by measuring a select number of streetlight fixture’s power before and 

after retrofit. The measurements will be done one time. Run hours for the light fixtures will be 

stipulated.  

Selection of light fixtures for measurement will be based on Federal Energy Management Program 

(FEMP) guide for sample sizing. For this retrofit, we will use the number of samples that correspond to 

80 percent confidence level with 20 percent precision.  

Measured Variables: 

 Baseline power consumption of select streetlight fixtures 

 Post retrofit power consumption of select streetlight fixtures  

Stipulated Variables: 

 Run hours of streetlight fixtures will be assumed to be 4,368 hrs/year (from dusk to dawn) 

Metering Plan 

Ameresco will measure the fixture input power based on the FEMP 80/20 accuracy level. The existing 

fixtures will be measured for a cumulative percentage of at least 84 percent of all the fixture types. The 

measurements will be performed on three sample groups: (1) barn yard area fixtures, (2) cobrahead 

fixtures, and (3) globe light fixtures.  

For the existing and proposed retrofit power measurements, the measurement will occur at the time of 

installation, and if the total sample values are within 10 percent of the IGA values, no change will be 

made. If the total sample values are not within 10 percent, Ameresco will take corrective action for 

them to be within this limit or use the measured values.  

No long-term metering or monitoring are included as part of this measure.  
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Cost Savings Calculations 

Electricity savings from lighting retrofit will be calculated from the measured power reduction and 

stipulated run hours. The annual cost savings is then calculated using the baseline electricity rate as 

described in Section 3.  

 Annual kWh savings =  [ (Baseline kW – Post retrofit kW) x Run hours ] for all fixtures 

 Electricity $ savings = Annual kWh savings x $/kWh 
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7.0 Commissioning  

7.1 Performance Testing and Commissioning Matrix  

The performance testing and commissioning matrix for the project is provided in Table 7.1. Pre-

functional and functional reports will be modified during the design and construction phases based on 

actual system design and installation. Results of pre-functional and functional testing will be included in 

the O&M manuals.  

The commissioning process consists of two main steps: pre-functional check and functional testing. Pre-

functional check is the verification process before, during, and after construction to ensure the system is 

installed according to design. This process includes verification of installed equipment according to 

engineering specifications and submittals, verification of installation work according to manufacturer’s 

specifications, inspections for equipment or installation flaws or inconsistency, and other related 

inspection work. Pre-functional checks must be performed before a full functional testing can be 

performed. Each subcontractor will be responsible for their own individual checks prior to installing 

equipment. Ameresco will be responsible for the project-wide pre-functional checks during and after 

constructions to ensure the systems are installed as designed.  

The second step in the commissioning process is the functional test. The functional test is the process of 

testing the installed systems to ensure that they operate as designed and that each can achieve the 

performance intended. In the functional test, operation of each piece of equipment and its operation as 

part of a system are verified including, but not limited to, motor speed, water flow and pressure, etc. 

The functional test also includes evaluating system performance under various simulated conditions 

(e.g., to simulate peak heating load if the test is conducted in the summer). Results of the tests will be 

recorded and any discrepancies with the design values will be noted. Necessary modifications will be 

performed to rectify a performance level that does not conform to design. Generally, Ameresco will be 

responsible for conducting and supervising the functional test along with approved representatives from 

vendors and subcontractors. The City of Smithville’s maintenance personnel are also encouraged to be 

involved in the process as it will help in transitioning O&M responsibilities to the appropriate personnel.  
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Table 7.1. Performance Testing and Commissioning Matrix 

Retrofits 

Equipment/ 
Systems to be 
Performance 
Tested 

Observations, Tests and 
Inspections During 
Construction 
(Pre-Functional) 

Pre-Functional 
Responsibility 

Observations, Tests and  
Inspections Prior to Acceptance 
(Functional) 

Functional 
Responsibility 

Testing 
Documentation 

Retrofit 1: Water and 

Electric Meter AMI 

Upgrade  

AMI system, 

water meters, 

electric meters  

Verify installation of the AMI 

components, the water 

meters, and the electric 

meters.  

Verify that individual meter 

data is importing to the 

correct account number in 

the billing system. 

AMI contractor, 

water and 

electric meter 

contractors 

Commission the AMI system to 

have 100% coverage of the 

installed water and electric meters.  

Commission the AMI system to 

have at least 98.5% read rate over 

a 3 day period for all meters.  

Integrate the AMI system with the 

billing software.  

AMI contractor 

and Ameresco 

A full commissioning 

report will be provided to 

the City after installation 

is complete.  

Retrofit 2: Facility 

Lighting Retrofits  

Facility light 

fixtures  

Visually verify operation of 

all light fixtures and controls 

as completed.  

Lighting 

contractor  

Measure power consumption for a 

select number of fixtures in 

locations mutually agreed by 

Ameresco and the City. 

Test occupancy sensors for a select 

number of fixtures.  

Lighting 

contractor and 

Ameresco 

Lighting commissioning 

data sheets will be 

completed for all 

retrofitted fixtures and 

installed controls.  

Retrofit 3: Street 

Lighting Retrofits  

 

Street light 

fixtures 

Visually verify operation of 

all fixtures as completed.  

Lighting 

contractor 

Measure power consumption for a 

select number of fixtures in 

locations mutually agreed by 

Ameresco and the City.  

Lighting 

contractor and 

Ameresco 

Lighting commissioning 

data sheets will be 

completed for all 

retrofitted fixtures.  
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7.2 Performance Period Commissioning Plan 

Commissioning activities during the contract period will coincide with annual M&V on-site activities and 

will vary by measure. In general, on-site activities will include interviews with on-site maintenance 

personnel responsible for the equipment, reviews of maintenance records, and a visual inspection of the 

equipment. Variations in equipment and/or operation that are, or potentially could be, negatively 

affecting system performance will be noted in an annual report to the City.  

7.3 Acceptance Procedures  

Upon completion of the pre-functional testing and prior to completion of the functional performance 

testing, Ameresco will submit Certificates of Substantial Completion for retrofits that provide a 

performance and financial benefit to the City. The Certificates Substantial Completion will have 

accompanying punch lists; all punch list items that could directly affect the potential to generate energy 

cost savings must be completed prior to functional performance testing. Note that the warranty periods 

for equipment/systems in operation will begin upon execution of the Certificates of Substantial 

Completion for each retrofit.  

Upon completion of all punch list items that could potentially affect the ability to generate energy cost 

savings, the functional performance tests will be completed. Upon successful completion of these tests, 

the retrofits are deemed to have the potential to achieve the estimated energy cost and maintenance 

savings. Ameresco will then formally request from the City an inspection of the work completed. A 

Certificate of Acceptance of Construction Completion and Inspection will accompany the formal 

inspection request. The Certificate of Acceptance of Construction Completion and Inspection formally 

acknowledges that the work has been completed, or a portion thereof, and is being accepted. Some 

retrofits may not be able to be completed at that time due to circumstances beyond Ameresco’s control. 

In these instances, a percentage complete will be assigned to the retrofit, and a punch list of 

outstanding items will be included. Typically, these items will not have an impact on the savings or the 

potential to achieve savings because the functional performance test will have been completed prior to 

requesting the final inspection. All outstanding punch list items will be completed as soon as possible.  

O&M Manuals will be provided upon completion of all functional performance tests and upon 

completion of the as-built documentation. All necessary training will be provided as outlined herein.  

Documentation to be provided include O&M manuals, which (in printed form) will be contained in a 

sturdy binder with 8.5-inch by 11-inch sheets of paper and consist of the following sections and 

information: 
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 Section I – System Description 

- A detailed description of each system, including its major components and function 

- Control strategies and sequences describing start-up, modes of operation, and shutdown 

- Procedures for the operation of every system, including all required emergency 

instructions and safety precautions 

- Reduced scale schematic or piping and instrument diagram drawings depicting system 

overviews 

 Section II – Equipment Data Sheets 

- Corrected shop drawings, including performance curves, efficiency ratings, features, and 

options 

- Copies of approved certifications and factory test reports, where applicable 

- Wiring and control schematics detailing the operation and control of each component for 

troubleshooting 

- Manufacturer’s O&M manuals 

- Manufacturer’s spare parts list 

- Manufacturer’s recommended spare parts inventory list 

- Manufacturer’s recommended lubricating schedule, including type, grade, temperature, 

and frequency 

- Name, address, and telephone number of the manufacturer’s local representative for 

each type of equipment for replacement parts and service 

 Section III – Maintenance  

- This section will be modified for each project based on the maintenance requirements of 

the contract 

 Section IV – Test Reports 

- Pre-functional reports: Equipment start-up reports and commissioning data sheets 

- Functional reports: System start-up reports and functional performance tests 

- Copies of welder certifications, where applicable 

- Non-destructive testing reports, where applicable 

- Hydrostatic/pneumatic pipe testing reports, where applicable 

- Water treatment analysis and report, where applicable 

- Testing and balancing reports, where applicable 



City of Smithville 
Investment Grade Audit 

 

 

 

Printed on 100% recycled paper.  Page content is subject to Confidentiality Restrictions. 

Smithville, Texas  7.0 Commissioning 
June 3, 2015  Page 63 

- Other reports as applicable 

 Section V – Warranties/Guarantees 

- A typewritten warranty on company letterhead, for each system installed. The warranty 

will state the system and components covered, the duration of the warranty period, and 

emergency contact phone numbers for service and repair 

- Warranties/guarantees from subcontractors or equipment suppliers  
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8.0 Training  

Training and orientation on the systems installed will vary depending on the complexity of the specific 

equipment installed for each retrofit. Training will be provided in the following levels: 

 Level 1:  For systems and/or equipment that are essentially direct replacements of existing 

equipment, and where no additional specific skills will be required to perform operations and 

maintenance functions, training will be limited to a general overview of the equipment installed 

and a review of the O&M manuals. Training will be directed to the City’s operation and 

maintenance personnel. The review of the O&M manuals will provide staff with familiarity with 

the equipment that is installed, manufacturer’s recommended maintenance procedures, and 

warranty information. Training should be provided at the completion of construction of each of 

the retrofit.  

 Level 2:  For systems/equipment new to the site and requiring some general understanding as 

to their function and operation, training will include a minimal amount of classroom time that 

will provide an overview of the technology and any specific maintenance or operation 

requirements. Following the classroom training, a site tour will be conducted to view the 

installation and operation of the equipment. Training should occur at both the onset and 

completion of construction. Equipment cutsheets will be provided at the beginning of 

construction and will provide a general description of the equipment, function, and operation. 

At the conclusion of construction, the O&M manuals will provide parts lists and warranty 

information.  

 Level 3:  For systems and/or equipment new to the site and more complex in nature, training 

will be directed to both the facilities engineering and the O&M personnel. In general, training 

will consist of classroom training followed by hands-on instruction in the field. Training will be 

provided through a complement of Ameresco personnel, design engineers, installation 

contractors, and manufacturer’s representatives, as necessary, and will be dictated by the 

complexity of the installation, participant’s prior experience with the equipment installed, and 

contractual obligations.  
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Specifics on the training program, including schedule and training materials, will be further refined 

during the design process.  In general, the training will consist of the following: 

 Explanation of the design concept 

- Design intent 

- Energy efficiency considerations 

- Seasonal modes of operation 

- Emergency conditions and operation 

- Comfort conditions and indoor air quality 

 Systems operation 

- Operation of individual components, instruction from authorized factory technicians, if 

required 

- Physical location of critical shut-off valves, fire, smoke, and balancing dampers, relief 

valves, safeties, and control panels 

- System operational procedures for all modes in manual and automatic modes 

 Operation of the control systems 

- Sequences of operation 

- Use of graphical user interfaces 

- Alarms and problem indicators 

- Diagnostics and corrective actions 

 Service and maintenance 

- Use of the O&M manuals 

- Instruction and logging procedures for lubrication 

- Instruction from authorized factory technicians, where applicable 

- Troubleshooting and investigation of malfunctions 

- Recommended procedures for collecting, interpreting, and storing specific performance 

data 
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The types of training planned for this project is listed in Table 8.1. Training will be provided during 

construction, commissioning, and acceptance phases as dictated by the complexity of the retrofits.  

Table 8.1. Training Plan 

Retrofits 
Training  

Level 

Training 
(Hours) 

Classroom  Field  

Retrofit 1: Water and Electric Meter AMI Upgrade 3 3 x 2 hr 3 x 2 hr 

Retrofit 2: Facility Lighting Retrofits 1 none 1 hr 

Retrofit 3: Street Lighting Retrofits 1 none 1 hr 

 

  



 

City of Smithville 
Investment Grade Audit 

 

Printed on 100% recycled paper.  Page content is subject to Confidentiality Restrictions. 

8.0 Training  Smithville, Texas 
Page 68  June 3, 2015 

This page is intentionally left blank.  



City of Smithville 
Investment Grade Audit  

 

 

Printed on 100% recycled paper.  Page content is subject to Confidentiality Restrictions. 

Smithville, Texas  9.0 Operations and Maintenance 
June 3, 2015  Page 69 

9.0 Operations and Maintenance  

A well-designed and properly executed maintenance program is a crucial element to long-term 

performance and savings. In order to maximize the energy savings and equipment performance, the 

retrofits should be maintained under an ongoing, structured service program for the life of the contract, 

and ideally beyond. Ameresco has a vested interest in the equipment performance and maintenance 

required to realize all possible energy savings, which form the basis of our guarantee. Typically, the 

equipment and systems Ameresco proposes can generally be maintained and serviced by a variety of 

service entities including maintenance personnel currently employed by the City of Smithville and/or a 

combination of service providers.  

The primary point of contact for all maintenance and monitoring operations will be Mr. Steve Croxton, 

Ameresco’s Operations Manager. He will retain overall responsibility for scheduled preventative 

maintenance, emergency service, and monitoring of energy use for the term of the project. Mr. Croxton 

will serve as the single point of contact for the City throughout the entire operations phase of the 

project.  

9.1 O&M Plan Summary 

Table 9.1 shows a summary of the O&M plans for this project. Detailed descriptions of the included 

scope for each retrofit are presented following Table 9.1.  

Ameresco will provide a one-year guarantee on materials and labor for the project from the start of the 

performance period. Equipment manufacturers will provide additional warranties on respective 

equipment. Warranty forms will be provided to the City with the O&M Manual.  
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Table 9.1. Operations and Maintenance Plan Summary 

Retrofits 

Operations Responsibilities Maintenance Responsibilities  

Ameresc

o City of Smithville 

Ameresc

o City of Smithville Warranty 

Retrofit 1: Water and Electric 

Meter AMI Upgrade 

None City of Smithville will 

contract directly with 

Mueller Systems for 

remote hosting and 

operations of the AMI 

system 

None City of Smithville will 

perform routine O&M for 

the water and electric 

meters as needed.  

City of Smithville will 

contract directly with 

Mueller Systems for annual 

maintenance of the AMI 

system.   

Ameresco provides a 1-year warranty on materials 

and labor after construction.  

Mueller Systems and Landis & Gyr have standard 

warranty programs for the water and electric 

meters that will be passed through to the City.   

Mueller Systems provides a limited warranty on 

the AMI data collectors and repeaters.  

Mueller Systems also provides a limited 

performance warranty on the water meters. See 

Appendix.  

Retrofit 2: Facility Lighting 

Retrofits 

None None None City of Smithville will 

perform routine 

replacements of the lighting 

fixtures and controls, as 

needed. 

Ameresco provides a 1-year warranty on materials 

and labor after construction.  

Manufacturer provides a minimum 2-year 

warranty on all lamps, and a minimum of 5-year 

warranty on ballasts. 

Manufacturer provides a 5-year limited warranty 

on wall and ceiling occupancy sensors.  

Retrofit 3: Street Lighting 

Retrofits 

None None. None City of Smithville will 

perform routine 

replacements of the 

streetlights, as needed.  

Ameresco provides a 1-year warranty on materials 

and labor.  

Cooper Industries provides a 5-year limited 

warranty on the LED area streetlight fixtures.  
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Table 9.1. Operations and Maintenance Plan Summary 

Retrofits 

Operations Responsibilities Maintenance Responsibilities  

Ameresc

o City of Smithville 

Ameresc

o City of Smithville Warranty 

CREE provides a 10-year limited warranty on the 

XPS series LED streetlight fixtures.  
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9.2 Service Descriptions 

 System Operation:  Ongoing, normal equipment adjustments necessary to satisfy the building 

occupants and assure the continued effective and efficient operation of equipment or systems.  

 Preventative Maintenance:  Periodic inspections, tests, calibrations, and adjustments needed 

for sustaining or restoring energy systems to required performance.  

 Corrective Maintenance:  Services needed to replace, rebuild, or restore to specified 

performance, the systems and equipment that are in danger of failing or are inadequate.  

 Local Maintenance and Support:  The primary point of contact for service support.   

9.3 Service Coordination 

Mr. Steve Croxton will be the point of contact for all services-related issues after the installation of the 

retrofits. His familiarity with all aspects of the project will afford Mr. Croxton the ability to quickly 

diagnose system problems and implement any necessary corrective actions.  

The scope of services for any and all of the retrofits included with this performance contract, or the 

programs as a whole, can be modified or fine-tuned at any time during the contract term. For example, 

where full coverage is not included, additional services can be provided on a time and materials basis, 

based on pre-negotiated rates. Services can also be provided for equipment not replaced or modified as 

part of this performance contract.  

9.4 Ameresco’s O&M Scope 

The following work is a description of Ameresco’s maintenance and operation obligations under this 

contract. Any additional work requested beyond the scope identified can be performed on a time and 

materials basis as directed by the City of Smithville, subject to mark-ups identified in the contract.  

For this project, Ameresco did not include ongoing O&M services in Ameresco’s scope. Rather, the City 

of Smithville will perform the required O&M activities by itself, either using internal resources or by 

hiring local contractors. The scopes of the retrofits include retrofitting and upgrading existing equipment 

or system. It is expected that after the retrofit, the O&M burden to the City for these retrofits will be 

similar. Therefore, we do not include additional O&M budget for them in the project cash flow.   

9.4.1 Retrofit 1: Water and Electric Meter AMI Upgrade 

The City of Smithville will provide O&M services for this retrofit. The City will contract directly with 

Mueller System for annual operations and maintenance of the new AMI. This service includes remote 
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hosting, City’s web portal, customer web portal, and maintenance of the handheld device. This annual 

service fee is included in the project cash flow.  

For maintenance, the City will provide routine preventive and curative maintenance works on the water 

and electric meters as it was before the retrofit.  

 System Operation 

Ameresco will not provide system operation services for this retrofit. 

 Preventative Maintenance 

Ameresco will not provide preventive maintenance services for this retrofit.  

 Corrective Maintenance 

Ameresco will not provide corrective maintenance services for this retrofit.  

 Local Maintenance and Repair Support 

Ameresco’s primary point of contact for service support for this measure will be Mr. Steve Croxton.  

9.4.2 Retrofit 2: Facility Lighting Retrofits 

The City of Smithville will provide O&M services for this retrofit. The new lighting system will have the 

same operation as it does currently, and there is no specific requirement for the City in terms of 

operations. The City will need to replace the lamps and ballasts as they burn out, as usual. Because the 

new lamps and ballasts have longer lives than the existing lamps and ballasts, we projected that it will 

cost less annually for the City to replace them. This O&M material savings is included in the project cash 

flow, and the calculation is included in the Appendix. We did not include the labor component of this 

O&M savings.  

Ameresco will provide the City with leftover materials at the end of construction to allow City staff to 

replace any lamps, ballasts, or sensors that fails prematurely. 

 System Operation 

Ameresco will not provide system operation services for this retrofit. 

 Preventative Maintenance 

Ameresco will not provide preventive maintenance services for this retrofit.  

 Corrective Maintenance 

Ameresco will not provide corrective maintenance services for this retrofit.  
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 Local Maintenance and Repair Support 

Ameresco’s primary point of contact for service support for this measure will be Mr. Steve Croxton.  

9.4.3 Retrofit 3: Street Lighting Retrofits 

The City of Smithville will provide O&M services. The new streetlight fixtures will have the same 

operation as it does currently, and there is no specific requirement for the City in terms of operations. 

The City will need to replace the fixtures as they burn out, as usual. The replacement LED streetlights 

have an expected life of 100,000 run hours. Because the new LED fixtures have longer lives than the 

existing streetlight lamps, we projected that it will cost less annually for the City to replace them. This 

O&M material savings is included in the cash flow, and the calculation is included in the Appendix. We 

did not include the labor component of this O&M savings.  

Ameresco will provide the City with leftover materials at the end of construction to allow City staff to 

replace any streetlights that fails prematurely.  

 System Operation 

Ameresco will not provide system operation services for this retrofit. 

 Preventative Maintenance 

Ameresco will not provide preventive maintenance services for this retrofit.  

 Corrective Maintenance 

Ameresco will not provide corrective maintenance services for this retrofit.  

 Local Maintenance and Repair Support 

Ameresco’s primary point of contact for service support for this measure will be Mr. Steve Croxton.  
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10.0 Appendices 

The following is the list of appendices for this Investment Grade Audit report: 

Appendix A: Retrofit 1 Calculations and Datasheets  

Appendix B: Retrofit 2 Calculations and Datasheets 

Appendix C: Retrofit 3 Calculations and Datasheets  

Appendix D: Retrofit 4 Calculations (Savings Only) 

Appendix E: Energy Service Agreement 
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Appendix A: Retrofit 1 Calculations and Datasheets 

Please reference this section for Retrofit 1 calculations and datasheets.  
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TOTAL SAVINGS FROM WATER AND ELECTRIC METER AMI UPGRADE

Water revenue increase
Small meters 23,596$       
Large meters 9,899$          33,495$ 

Sewer revenue increase 31,795$       
Electric revenue increase (stipulated 1%) 48,024$       
Meter reader O&M savings 36,908$       
Meter material replacement O&M savings 30,000$       

TOTAL 180,222$     



SMALL METER WATER REVENUE INCREASE

Accounts Rate Code FY11‐12 kGal FY12‐13 kGal FY13‐14 kGal Baseline kGal Account

Adjusted 
Baseline 
kGal

Combined 
accuracy

Residential 5/8" inside 2001 109,435              110,249        93,040         104,241                  Commercial 5/8" inside 6,354          90.4%
Commercial 5/8" inside 2002 10,303                10,358          9,056           9,906                       Commercial 1" inside 539             90.4%
Municipal 5/8" inside 2003 793                      658                132               528                          Commerical 1.5" inside 3,676          90.4%
Residential 1" inside 2011 10,152                9,888            7,998           9,346                       Commerical 2" inside 11,866       95.8%
Commercial 1" inside 2012 951                      759                772               827                          Commercial 3" inside 5,766          99.2%
Municipal 1" inside 2013 368                      356                348               357                          Commercial 4" inside 158             83.4%
Residential 1.5" inside 2021 1,285                  1,349            1,083           1,239                       Weighted Avg Commercial Inside 94.4%
Commercial 1.5" inside 2022 4,325                  3,521            3,973           3,940                      
Municipal 1.5" inside 2023 392                      525                360               426                         
Residential 5/8" outside 2101 3,436                  3,289            2,975           3,233                       Commercial 5/8" outside 346             90.4%
Commercial 5/8" outside 2102 622                      438                194               418                         
Residential 1" outside 2111 43                        123                107               91                            Municipal 5/8" inside 384             90.4%
Commercial 1.5" outside 2122 20                        10                  4                   11                            Municipal 1" inside 213             90.4%

Municipal 1.5" inside 354             90.4%
TOTAL 142,125              141,523       120,042       134,563                  Municipal 2" inside 15,335       95.8%

Weighted Avg Municipal Inside 95.5%

Accounts Rate Code Qty
Baseline 
kGal

Included 
base water 
(2 kGal/mo)

Consumption 
above base water 

kGal
Residential 5/8" inside 2001 1,394                  104,241        33,456         70,785                   
Commercial 5/8" inside 2002 148                      9,906            3,552           6,354                      
Municipal 5/8" inside 2003 6                          528                144               384                         
Residential 1" inside 2011 62                        9,346            1,488           7,858                      
Commercial 1" inside 2012 12                        827                288               539                         
Municipal 1" inside 2013 6                          357                144               213                         
Residential 1.5" inside 2021 5                          1,239            120               1,119                      
Commercial 1.5" inside 2022 11                        3,940            264               3,676                      
Municipal 1.5" inside 2023 3                          426                72                 354                         
Residential 5/8" outside 2101 61                        3,233            1,464           1,769                      
Commercial 5/8" outside 2102 3                          418                72                 346                         
Residential 1" outside 2111 1                          91                  24                 67                           
Commercial 1.5" outside 2122 1                          11                  24                 ‐                          

TOTAL 1,713                  134,563       41,112         93,464                   

Combined 
Consumption %Consumption 

above base 
Baseline accuracy (from tests)



Residential 5/8" inside 2001 70,785                74.8% 92.2% 97.9% 15% 70% 15% 90.4%
Commercial 5/8" inside 2002 6,354                  74.8% 92.2% 97.9% 15% 70% 15% 90.4%
Municipal 5/8" inside 2003 384                      74.8% 92.2% 97.9% 15% 70% 15% 90.4%
Residential 1" inside 2011 7,858                  74.8% 92.2% 97.9% 15% 70% 15% 90.4%
Commercial 1" inside 2012 539                      74.8% 92.2% 97.9% 15% 70% 15% 90.4%
Municipal 1" inside 2013 213                      74.8% 92.2% 97.9% 15% 70% 15% 90.4%
Residential 1.5" inside 2021 1,119                  74.8% 92.2% 97.9% 15% 70% 15% 90.4%
Commercial 1.5" inside 2022 3,676                  74.8% 92.2% 97.9% 15% 70% 15% 90.4%
Municipal 1.5" inside 2023 354                      74.8% 92.2% 97.9% 15% 70% 15% 90.4%
Residential 5/8" outside 2101 1,769                  74.8% 92.2% 97.9% 15% 70% 15% 90.4%
Commercial 5/8" outside 2102 346                      74.8% 92.2% 97.9% 15% 70% 15% 90.4%
Residential 1" outside 2111 67                        74.8% 92.2% 97.9% 15% 70% 15% 90.4%
Commercial 1.5" outside 2122 ‐                       74.8% 92.2% 97.9% 15% 70% 15% 90.4%

TOTAL 93,464               

Residential 5/8" inside 2001 70,785                90.4% 98.5% 6,316                      
Commercial 5/8" inside 2002 6,354                  90.4% 98.5% 567                         
Municipal 5/8" inside 2003 384                      90.4% 98.5% 34                           
Residential 1" inside 2011 7,858                  90.4% 98.5% 701                         
Commercial 1" inside 2012 539                      90.4% 98.5% 48                           
Municipal 1" inside 2013 213                      90.4% 98.5% 19                           
Residential 1.5" inside 2021 1,119                  90.4% 98.5% 100                         
Commercial 1.5" inside 2022 3,676                  90.4% 98.5% 328                         
Municipal 1.5" inside 2023 354                      90.4% 98.5% 32                           
Residential 5/8" outside 2101 1,769                  90.4% 98.5% 158                         
Commercial 5/8" outside 2102 346                      90.4% 98.5% 31                           
Residential 1" outside 2111 67                        90.4% 98.5% 6                             
Commercial 1.5" outside 2122 ‐                       90.4% 98.5% ‐                          

TOTAL 93,464                8,340                     

Accounts Rate Code
Metered Water 
Gain (kGal)

Water Rate 
$/kGal

Water 
Revenue 
Increase $

Residential 5/8" inside 2001 6,316                  2.80$            17,685$       
Commercial 5/8" inside 2002 567                      2.80$            1,587$         
Municipal 5/8" inside 2003 34                        2.80$            96$               
Residential 1" inside 2011 701                      2.80$            1,963$         
Commercial 1" inside 2012 48                        2.80$            135$             

accuracyLow flow  Mid flow  High flow  Low flow  Mid flow  High flow 

Metered water 
gain (kGal)

Accounts Rate Code water kGal

Accounts Rate Code

Consumption 
above base 
water kGal

Baseline 
combined 
accuracy

Guaranteed 
combined 
accuracy



Municipal 1" inside 2013 19                        2.80$            53$               
Residential 1.5" inside 2021 100                      2.80$            280$             
Commercial 1.5" inside 2022 328                      2.80$            918$             
Municipal 1.5" inside 2023 32                        2.80$            88$               
Residential 5/8" outside 2101 158                      4.06$            641$             
Commercial 5/8" outside 2102 31                        4.06$            125$             
Residential 1" outside 2111 6                          4.06$            24$               
Commercial 1.5" outside 2122 ‐                       4.06$            ‐$             

TOTAL 8,340                  23,596$       



LARGE METER WATER REVENUE INCREASE

Account No Last Name Meter size FY11‐12 kGal FY12‐13 kGal FY13‐14 kGal Baseline kGal

Included 
Base Water 
(2 kGal/Mo)

Consumption 
above base 
water kGal

330055000 JR HIGH SCHOOL‐ GYM 4 inch 201                                           218                          126                   182                   24                   158                    
40043100 SMITHVILLE HIGH SCHOOL 3 inch 5,139                                        3,503                       721                   3,121                24                   3,097                  (Low flow chamber failed in Nov 2013)
80055002 HOUSING AUTHORITY 3 inch 3,125                                        1,706                       1,463                2,098                24                   2,074                 
70190000 SETON S.REGION HOSP SETON1501 3 inch 1,057                                        463                          336                   619                   24                   595                    
10031500 SMITHVILLE REC CENTR 3 inch 76                                             67                            75                     73                     24                   49                      
10002000 GAZLEY SEWER PLANT 2 inch 9,210                                        9,296                       9,235                9,247                24                   9,223                 
30124000 TOWERS NURSING HM SETON 1507 2 inch ‐                                            2,339                       2,458                1,599                24                   1,575                 
330057300 SISD FOOTBALL FIELD 2 inch 1,237                                        1,857                       1,442                1,512                24                   1,488                 
70097000 WILLOWS APTS 2 inch 1,132                                        886                          1,032                1,017                24                   993                    
10027000 SPARKLING CLEAN CAR WASH 2 inch 929                                           867                          867                   888                   24                   864                    
80053000 URBAN HOUSING AUTHORITY 2 inch 745                                           850                          955                   850                   24                   826                    
70192003 AMERICAS BEST VALUE INN 2 inch 1,077                                        642                          652                   790                   24                   766                    
70096000 WILLOWS APTS 2 inch 789                                           619                          598                   669                   24                   645                    
10012000 BROOKSHIRE BROTHERS 2 inch 653                                           482                          475                   537                   24                   513                    
70190300 SETON S.REGION HOSP SETON 1501 2 inch 948                                           376                          255                   526                   24                   502                    
30123000 SETON RURAL H CLINIC SET 1504 2 inch 470                                           438                          653                   520                   24                   496                    
80054000 URBAN HOUSING AUTHORITY 2 inch 533                                           423                          576                   511                   24                   487                    
40055400 BROWN PRIMARY SCHOOL 2 inch 417                                           665                          415                   499                   24                   475                    
10006001 SMITHVILLE FOOD LOCKER DBA 2 inch 406                                           429                          398                   411                   24                   387                    
330050000 ELEMENTARY SCHOOL 2 inch 388                                           337                          357                   361                   24                   337                    
40055200 BROWN PRIMARY SCHOOL 2 inch 342                                           353                          366                   354                   24                   330                    
20007000 AUTUMN SPRINGS OFFICE 2 inch 347                                           279                          235                   287                   24                   263                    
30003000 TOWERS NURSING HM SETON 1507 2 inch 326                                           253                          278                   286                   24                   262                    
30245302 BONE SPIRITS LLC 2 inch 302                                           329                          213                   281                   24                   257                    
10035000 FIRE STATION 2 inch 56                                             47                            473                   192                   24                   168                    
330052300 JR HIGH SCHOOL‐ANNEX 2 inch 123                                           142                          291                   185                   24                   161                    
330054000 JR HIGH SCHOOL 2 inch 185                                           172                          148                   168                   24                   144                    
10031800 VETERANS MEMORIAL PARK 2 inch ‐                                            169                          212                   127                   24                   103                    
330039000 ELEMENTARY SCHOOL 2 inch 122                                           109                          129                   120                   24                   96                      
10173000 POLICE DEPT 2 inch 40                                             72                            41                     51                     24                   27                      
10122200 SMI RR MUSEUM SPRINKLERS 2 inch 132                                           ‐                           ‐                    44                     24                   20                      
70197000 WILLOW CREEK SE PLANT 1.5 inch 4,746                                        4,430                       8,133                5,770                24                   5,746                 

TOTAL 35,253                                      32,818                    33,608             33,893              33,125               

Field Accuracy Test Results (highlighted in yellow are estimates from sample mean)

Account No Last Name Meter size Meter Type Low flow Mid Flow High Flow
Combined 
Accuracy

330055000 JR HIGH SCHOOL‐ GYM 4 inch Hersey Turbo 87.03% 79.00% 100.00% 83.35% (assumed 100% high flow accuracy)
40043100 SMITHVILLE HIGH SCHOOL 3 inch Sensus Compound 0.00% 0.00% 64.64% 9.70% (Low flow chamber failed. Min 18 gpm register read)
80055002 HOUSING AUTHORITY 3 inch Precision Turbo 50.00% 108.99% 110.84% 100.42%
70190000 SETON S.REGION HOSP SETON1501 3 inch Rockwell Compound 94.09% 100.00% 100.56% 99.20% (Use test result from 2" Sensus Compound meter)
10031500 SMITHVILLE REC CENTR 3 inch Sensus Compound 94.09% 100.00% 100.56% 99.20% (Use test result from 2" Sensus Compound meter)



10002000 GAZLEY SEWER PLANT 2 inch Sensus PD 81.48% 99.62% 92.61% 95.85%
30124000 TOWERS NURSING HM SETON 1507 2 inch Precision Jet 81.48% 99.62% 92.61% 95.85%
330057300 SISD FOOTBALL FIELD 2 inch Elster Jet 99.01% 100.00% 96.90% 99.39%
70097000 WILLOWS APTS 2 inch Precision Jet 81.48% 99.62% 92.61% 95.85%
10027000 SPARKLING CLEAN CAR WASH 2 inch Rockwell PD 81.48% 99.62% 92.61% 95.85%
80053000 URBAN HOUSING AUTHORITY 2 inch Rockwell PD 81.48% 99.62% 92.61% 95.85%
70192003 AMERICAS BEST VALUE INN 2 inch Elster PD 81.48% 99.62% 92.61% 95.85%
70096000 WILLOWS APTS 2 inch Precision Jet 81.48% 99.62% 92.61% 95.85%
10012000 BROOKSHIRE BROTHERS 2 inch Precision Jet 81.48% 99.62% 92.61% 95.85%
70190300 SETON S.REGION HOSP SETON 1501 2 inch Precision Jet 81.48% 99.62% 92.61% 95.85%
30123000 SETON RURAL H CLINIC SET 1504 2 inch Rockwell PD 83.00% 98.93% 73.93% 92.79%
80054000 URBAN HOUSING AUTHORITY 2 inch Precision Jet 81.48% 99.62% 92.61% 95.85%
40055400 BROWN PRIMARY SCHOOL 2 inch Neptune PD 81.48% 99.62% 92.61% 95.85%
10006001 SMITHVILLE FOOD LOCKER DBA 2 inch Rockwell PD 81.48% 99.62% 92.61% 95.85%
330050000 ELEMENTARY SCHOOL 2 inch Rockwell PD 81.48% 99.62% 92.61% 95.85%
40055200 BROWN PRIMARY SCHOOL 2 inch n/a 81.48% 99.62% 92.61% 95.85%
20007000 AUTUMN SPRINGS OFFICE 2 inch Precision Jet 81.48% 99.62% 92.61% 95.85%
30003000 TOWERS NURSING HM SETON 1507 2 inch Elster Jet 81.48% 99.62% 92.61% 95.85%
30245302 BONE SPIRITS LLC 2 inch Sensus Compound 94.09% 100.00% 100.56% 99.20%
10035000 FIRE STATION 2 inch Precision Jet 102.60% 100.87% 101.50% 101.22%
330052300 JR HIGH SCHOOL‐ANNEX 2 inch Rockwell PD 81.48% 99.62% 92.61% 95.85%
330054000 JR HIGH SCHOOL 2 inch Precision Jet 81.48% 99.62% 92.61% 95.85%
10031800 VETERANS MEMORIAL PARK 2 inch Elster Jet 93.19% 96.96% 88.99% 95.20%
330039000 ELEMENTARY SCHOOL 2 inch Precision Jet 17.00% 100.97% 93.80% 87.30%
10173000 POLICE DEPT 2 inch Rockwell PD 81.48% 99.62% 92.61% 95.85%
10122200 SMI RR MUSEUM SPRINKLERS 2 inch Precision Jet 0.00% 0.00% 0.00% 0.00% (Dead meter)
70197000 WILLOW CREEK SE PLANT 1.5 inch Neptune PD 81.48% 99.62% 92.61% 95.85%

TOTAL Sample Average (2 inch) 81.48% 99.62% 92.61% 95.85% (excludes the railroad museum)
Sample St Dev (2 inch) 29.47% 1.37% 9.35% (excludes the railroad museum)
Std error of mean (2 inch) 12.03% 0.56% 3.82% 1.93%
Margin of error (2 inch) 2.48% (80% confidence)

Account No Last Name Meter size
Consumption Above Base 

Water kGal

Baseline 
Combined 
Accuracy

Guaranteed 
Combined 
Accuracy

Metered 
Water Gain 

(kGal)
330055000 JR HIGH SCHOOL‐ GYM 4 inch 158                                           83.35% 98.50% 29                    
40043100 SMITHVILLE HIGH SCHOOL 3 inch 3,097                                        9.70% 98.50% 2,782                (Low flow chamber failed in Nov 2013. Use difference with before the chamb
80055002 HOUSING AUTHORITY 3 inch 2,074                                        100.42% 98.50% ‐                   
70190000 SETON S.REGION HOSP SETON1501 3 inch 595                                           99.20% 98.50% ‐                   
10031500 SMITHVILLE REC CENTR 3 inch 49                                             99.20% 98.50% ‐                   
10002000 GAZLEY SEWER PLANT 2 inch 9,223                                        95.85% 98.50% 255                  
30124000 TOWERS NURSING HM SETON 1507 2 inch 1,575                                        95.85% 98.50% 44                    
330057300 SISD FOOTBALL FIELD 2 inch 1,488                                        99.39% 98.50% ‐                   
70097000 WILLOWS APTS 2 inch 993                                           95.85% 98.50% 27                    
10027000 SPARKLING CLEAN CAR WASH 2 inch 864                                           95.85% 98.50% 24                    
80053000 URBAN HOUSING AUTHORITY 2 inch 826                                           95.85% 98.50% 23                    
70192003 AMERICAS BEST VALUE INN 2 inch 766                                           95.85% 98.50% 21                    
70096000 WILLOWS APTS 2 inch 645                                           95.85% 98.50% 18                    
10012000 BROOKSHIRE BROTHERS 2 inch 513                                           95.85% 98.50% 14                    
70190300 SETON S.REGION HOSP SETON 1501 2 inch 502                                           95.85% 98.50% 14                    



30123000 SETON RURAL H CLINIC SET 1504 2 inch 496                                           92.79% 98.50% 31                    
80054000 URBAN HOUSING AUTHORITY 2 inch 487                                           95.85% 98.50% 13                    
40055400 BROWN PRIMARY SCHOOL 2 inch 475                                           95.85% 98.50% 13                    
10006001 SMITHVILLE FOOD LOCKER DBA 2 inch 387                                           95.85% 98.50% 11                    
330050000 ELEMENTARY SCHOOL 2 inch 337                                           95.85% 98.50% 9                      
40055200 BROWN PRIMARY SCHOOL 2 inch 330                                           95.85% 98.50% 9                      
20007000 AUTUMN SPRINGS OFFICE 2 inch 263                                           95.85% 98.50% 7                      
30003000 TOWERS NURSING HM SETON 1507 2 inch 262                                           95.85% 98.50% 7                      
30245302 BONE SPIRITS LLC 2 inch 257                                           99.20% 98.50% ‐                   
10035000 FIRE STATION 2 inch 168                                           101.22% 98.50% ‐                   
330052300 JR HIGH SCHOOL‐ANNEX 2 inch 161                                           95.85% 98.50% 4                      
330054000 JR HIGH SCHOOL 2 inch 144                                           95.85% 98.50% 4                      
10031800 VETERANS MEMORIAL PARK 2 inch 103                                           95.20% 98.50% 4                      
330039000 ELEMENTARY SCHOOL 2 inch 96                                             87.30% 98.50% 12                    
10173000 POLICE DEPT 2 inch 27                                             95.85% 98.50% 1                      
10122200 SMI RR MUSEUM SPRINKLERS 2 inch 20                                             0.00% 98.50% ‐                    (Dead meter. Unknown baseline usage)
70197000 WILLOW CREEK SE PLANT 1.5 inch 5,746                                        95.85% 98.50% 159                  

TOTAL 33,125                                      3,535               

Account No Last Name Meter size Rate Code Description
Water Rate 
$/kGal

Increased 
kGal

Water 
Revenue 
Increase $

330055000 JR HIGH SCHOOL‐ GYM 4 inch 2062 Com 4" Inside $2.80 29                     80.21$          
40043100 SMITHVILLE HIGH SCHOOL 3 inch 2052 Com 3" Inside $2.80 2,782                7,789.60$     
80055002 HOUSING AUTHORITY 3 inch 2052 Com 3" Inside $2.80 ‐                    ‐$               
70190000 SETON S.REGION HOSP SETON1501 3 inch 2052 Com 3" Inside $2.80 ‐                    ‐$               
10031500 SMITHVILLE REC CENTR 3 inch 2033 Mun 2" $2.80 ‐                    ‐$               
10002000 GAZLEY SEWER PLANT 2 inch 2033 Mun 2" $2.80 255                   714.14$        
30124000 TOWERS NURSING HM SETON 1507 2 inch 2032 Com 2" Inside $2.80 44                     121.95$        
330057300 SISD FOOTBALL FIELD 2 inch 2032 Com 2" Inside $2.80 ‐                    ‐$               
70097000 WILLOWS APTS 2 inch 2032 Com 2" Inside $2.80 27                     76.86$          
10027000 SPARKLING CLEAN CAR WASH 2 inch 2032 Com 2" Inside $2.80 24                     66.87$          
80053000 URBAN HOUSING AUTHORITY 2 inch 2032 Com 2" Inside $2.80 23                     63.96$          
70192003 AMERICAS BEST VALUE INN 2 inch 2032 Com 2" Inside $2.80 21                     59.34$          
70096000 WILLOWS APTS 2 inch 2032 Com 2" Inside $2.80 18                     49.92$          
10012000 BROOKSHIRE BROTHERS 2 inch 2032 Com 2" Inside $2.80 14                     39.70$          
70190300 SETON S.REGION HOSP SETON 1501 2 inch 2032 Com 2" Inside $2.80 14                     38.90$          
30123000 SETON RURAL H CLINIC SET 1504 2 inch 2032 Com 2" Inside $2.80 31                     85.51$          
80054000 URBAN HOUSING AUTHORITY 2 inch 2032 Com 2" Inside $2.80 13                     37.68$          
40055400 BROWN PRIMARY SCHOOL 2 inch 2032 Com 2" Inside $2.80 13                     36.78$          
10006001 SMITHVILLE FOOD LOCKER DBA 2 inch 2032 Com 2" Inside $2.80 11                     29.97$          
330050000 ELEMENTARY SCHOOL 2 inch 2032 Com 2" Inside $2.80 9                       26.07$          
40055200 BROWN PRIMARY SCHOOL 2 inch 2032 Com 2" Inside $2.80 9                       25.53$          
20007000 AUTUMN SPRINGS OFFICE 2 inch 2032 Com 2" Inside $2.80 7                       20.36$          
30003000 TOWERS NURSING HM SETON 1507 2 inch 2032 Com 2" Inside $2.80 7                       20.26$          
30245302 BONE SPIRITS LLC 2 inch 2032 Com 2" Inside $2.80 ‐                    ‐$               
10035000 FIRE STATION 2 inch 2033 Mun 2" $2.80 ‐                    ‐$               
330052300 JR HIGH SCHOOL‐ANNEX 2 inch 2032 Com 2" Inside $2.80 4                       12.49$          
330054000 JR HIGH SCHOOL 2 inch 2032 Com 2" Inside $2.80 4                       11.18$          
10031800 VETERANS MEMORIAL PARK 2 inch 2033 Mun 2" $2.80 4                       10.00$          



330039000 ELEMENTARY SCHOOL 2 inch 2032 Com 2" Inside $2.80 12                     34.49$          
10173000 POLICE DEPT 2 inch 2033 Mun 2" $2.80 1                       2.09$             
10122200 SMI RR MUSEUM SPRINKLERS 2 inch 2033 Mun 2" $2.80 ‐                    ‐$               
70197000 WILLOW CREEK SE PLANT 1.5 inch 2033 Mun 2" $2.80 159                   444.89$        

TOTAL 3,535                9,899$          



SEWER REVENUE INCREASE

Accounts
Rate 
Code

FY11‐12 
kGal

FY12‐13 
kGal FY13‐14 kGal Baseline kGal

Residential inside 3001 90,243         88,957        88,954           89,385          
Commercial inside 3002 32,223         22,354        18,764           24,447          
Municipal 3003 609              586             570                588                
Residential outside 3101 333              384             294                337                
Commercial outside 3102 329              ‐              ‐                 110                

TOTAL 123,737      112,281     108,582        114,867        

Accounts
Rate 
Code

Baseline 
kGal

Baseline 
Accuracy

Guaranteed 
Accuracy

Metered 
Sewer Gain 

(kGal)
Residential inside 3001 89,385         90.4% 98.5% 7,976              All residential inside accounts have 5/8", 1", or 1.5" meters
Commercial inside 3002 24,447         94.4% 98.5% 1,051              See "Small Water Meter Savings" for weighted baseline accuracy
Municipal 3003 588              95.5% 98.5% 18                   See "Small Water Meter Savings" for weighted baseline accuracy
Residential outside 3101 337              90.4% 98.5% 30                   All residential inside accounts have 5/8" or 1" meters
Commercial outside 3102 110              90.4% 98.5% 10                   All commercial outside accounts have 5/8" meters

TOTAL 114,867      9,084            

Accounts
Rate 
Code

Increased 
Sewer kGal Sewer Rate

Sewer 
Revenue 
Increase

Residential inside 3001 7,976           3.50$          27,915$        
Commercial inside 3002 1,051           3.50$          3,677$           
Municipal 3003 18                3.50$          64$                
Residential outside 3101 30                3.50$          105$              
Commercial outside 3102 10                3.50$          34$                

TOTAL 9,084           31,795$        



ELECTRIC REVENUE INCREASE

Revenue from kWh gain 47,186$          
Revenue from demand gain 838$               
Total revenue gain 48,024$         

ENERGY REVENUE

Account Rate Code FY11‐12 kWh FY12‐13 kWh FY13‐14 kWh Baseline kWh
Residential 1001 21,850,398          20,987,995        24,522,287       22,453,560      
Small Commercial 1002 3,170,741            2,928,617           3,455,798         3,185,052        
Municipal 1003 1,327,703            1,849,152           2,283,651         1,820,169        
Demand Commercial 1012 18,096,500          11,201,866        12,470,698       13,923,021      
Large Demand C3 1023 ‐                        ‐                       ‐                      ‐                     (kWh charges is part of rate 1012)

TOTAL 44,445,342          36,967,630        42,732,434       41,381,802      

Account
Accuracy 

(stipulated)
Baseline kWh 

increase Rate $/kWh
Revenue 
increase $

Residential 99.00% 226,804               0.1155$               26,193$            
Small Commercial 99.00% 32,172                  0.1295$               4,166$                
Municipal 99.00% 18,386                  0.1014$               1,864$                
Demand Commercial 99.00% 140,637               0.1064$               14,962$            
Large Demand C3 99.00% ‐                        0.1064$               ‐$                    

TOTAL 417,998               47,186$            



DEMAND REVENUE

Account Rate Code FY11‐12 kW FY12‐13 kW FY13‐14 kW Baseline kW
Residential 1001
Small Commercial 1002
Municipal 1003
Demand Commercial 1012 (Demand charge is part of rate 1023)
Large Demand C3 1023 11,933                  11,716                12,101               11,917              

TOTAL 11,933                 11,716                12,101               11,917              

Account
Accuracy 

(stipulated)
Baseline kW 
increase Rate $/kW

Revenue 
increase $

Residential 99.00%
Small Commercial 99.00%
Municipal 99.00%
Demand Commercial 99.00%
Large Demand C3 99.00% 120.37                  6.96$                   838$                   

TOTAL 120                       838$                   



Before After Before  After  Before  After 
1 20174000 500 NE 9th St 5/8" x 3/4" Precision Meter MJ 315509 0 15 99.5 201.3 101.80 100 101.80% 1 201.3 211.80 10.5 10.3 101.9% 1/4 211.8 221 9.2 10 92.0% 315522 0

2 000017 104 Mills St 5/8" x 3/4" Precision Meter MJ 035077 0 15 775.3 875.6 100.3 100 100.30% 1 875.6 885.90 10.3 10.3 100.0% 1/4 885.9 896.5 10.6 10 106.0% 035089 0

3 62578527/20065001 709 Burleson St 5/8" x 3/4" Invensys MJ 177655 0 15 553.6 654.8 101.2 100 101.20% 1 654.8 664.30 9.5 10.3 92.2% 1/4 664.3 674.6 10.3 10 103.0% 177667 0

4 P521454/10106001 208 Ramona St 5/8" x 3/4" Precision Meter MJ 130302 0 15 28.8 133.4 104.6 100 104.60% 1 133.4 144.20 10.8 10.3 104.9% 1/4 144.2 155.1 10.9 10 109.0% 130315 0

5 20013006 201 Gresham St 5/8" x 3/4" Precision Meter MJ 151123 0 15 238.7 338.7 100 100 100.00% 1 338.7 349.00 10.3 10.3 100.0% 1/4 349 358.4 9.4 10 94.0% 161135 0

6 20217398/70226000 603 Colorado Dr 5/8" x 3/4" Amco/Elster MJ 028900 0 15 9000.2 9100.8 100.6 100 100.60% 1 9100.8 9110.80 10 10.1 99.0% 1/4 110.8 120.9 10.1 10.1 100.0% 028912 0

7 254375/10090002 307 Ramona St 5/8" x 3/4" Zenner MJ 034269 0 15 692.7 794.4 101.7 100 101.70% 1 794.4 804.90 10.5 10.1 104.0% 1/4 804.9 813.9 9 10.1 89.1% 034281 0

8 7251451/40050000 137 FM 535 5/8" x 3/4" Master Meter MJ 094227 0 15 280.4 382.5 102.1 100 102.10% 1 382.5 392.70 10.2 10.1 101.0% 1/4 392.7 402.5 9.8 10.1 97.0% 094240 0

9 8121205/000015 502 Byrne 5/8" x 3/4" Master Meter MJ 005452 0 15 527.3 626.6 99.3 100 99.30% 1 626.6 636.70 10.1 10.1 100.0% 1/4 636.7 647.1 10.4 10.1 103.0% 005464 0

10 8121168/70183100 438 Hill Rd  5/8" x 3/4" Master Meter MJ 021003 0 15 35.2 135.6 100.4 100 100.40% 1 135.6 145.80 10.2 10.1 101.0% 1/4 145.8 156.1 10.3 10.1 102.0% 021015 0

11 7251525/000008 200 Bunte St 5/8" x 3/4" Master Meter MJ 042787 0 15 871.5 975 103.5 100 103.50% 1 975 985.00 10 10.1 99.0% 1/4 985 994.9 9.9 10 99.0% 042799 0

12 65420305/000007 103 Bunte St 5/8" x 3/4" Invensys MJ 050113 0 15 132.1 232 99.9 100 99.90% 1 232 242.30 10.3 10.1 102.0% 1/4 242.3 252.6 10.3 10 103.0% 050125 0

13 80153713 800 SE 4th St 5/8" x 3/4" Precision Meter MJ 267631 0 15 314.1 415 100.9 100 100.90% 1 415 425.30 10.3 10.1 102.0% 1/4 425.3 435.4 10.1 10 101.0% 267643 0

14 56333707/550178501 1406 Caldwell Ln 5/8" x 3/4" Precision Meter MJ 150596 0 15 5961.7 6051.4 89.7 100 89.70% 1 51.4 61.50 10.1 10.1 100.0% 1/4 61.5 71.6 10.1 10 101.0% 150607 0

15 58974927/700002501 103 Marburger St 5/8" x 3/4" Precision Meter MJ 038997 0 15 89970.80 90071.1 100.3 100 100.30% 1 71.7 81.30 9.6 10.1 95.0% 1/4 81.3 91.4 10.1 10 101.0% 039009 0

16 62401602/50025300 1501 Pecan Shores 5/8" x 3/4" Precision Meter MJ 000616 0 15 166.9 259.7 92.8 100 92.80% 1 256.7 266.50 9.8 10 98.0% 1/4 266.5 277.6 11.1 10.3 107.8% 000627 0

17 V322981/000004 1414 NE 8th St 5/8" x 3/4" Precision Meter MJ 157346 0 15 463.9 553.9 90 100 90.00% 1 553.9 564.00 10.1 10 101.0% 1/4 564 575 11 10.3 106.8% 157357 0

18 8007343/550123000 1102 Charleston 5/8" x 3/4" Precision Meter MJ 080211 0 15 111.7 212.9 101.2 100 101.20% 1 212.9 222.90 10 10 100.0% 1/4 222.9 232.5 9.6 10.3 93.2% 080223 0

19 8810851/20105005 303 Burleson St 5/8" x 3/4" Precision Meter MJ 204867 0 15 674 775.1 101.1 100 101.10% 1 775.1 785.30 10.2 10 102.0% 1/4 785.3 796 10.7 10.3 103.9% 204878 0

20 P502005/30057009 202 Short St 5/8" x 3/4" Precision Meter MJ 180388 0 15 880.1 983.8 103.7 100 103.70% 1 983.8 993.10 9.3 10 93.0% 1/4 3993.1 4003.6 10.5 10.3 101.9% 180400 0

21 31357251/30118003 803 Mills St 5/8" x 3/4" Rockwell  PD 17513 0 15 139.5 232.3 92.8 100 92.80% 2 232.3 239.70 7.4 10 74.0% 1/4 239.7 239.7 0 10 0.0% 17523 0

22 31357185/30240001 104 Garwood St 5/8" x 3/4" Rockwell  PD 79531 0 15 320.3 411 90.7 100 90.70% 2 411 418.50 7.5 10 75.0% 1/4 418.5 418.5 0 10 0.0% 79541 0

23 31357186/40201000 508 Hill St 5/8" x 3/4" Rockwell  PD 38584 0 15 841.7 931.1 89.4 100 89.40% 2 931.1 938.20 7.1 10 71.0% 1/4 938.2 938.2 0 10 0.0% 38593 0

24 31648886/440051000 204 San Jacinto St 5/8" x 3/4" Rockwell  PD 96169 0 15 694.9 788.3 93.4 100 93.40% 2 788.3 795.80 7.5 10 75.0% 1/4 795.8 795.8 0 10 0.0% 96179 0

25 85156741/50066805 404 4th  5/8" x 3/4" Neptune  PD 020277 0 15 773.8 873.5 99.7 100 99.70% 2 873.5 883.50 10 10 100.0% 1/4 883.5 893.3 9.8 10 98.0% 020289 0

26 70142219 314 Quail Run 5/8" x 3/4" Master Meter MJ 015761 0 15 614 714.3 100.3 100 100.30% 1 714.3 724.30 10 10 100.0% 1/4 724.3 734.1 9.8 10 98.0% 015773 0

27 5912850/000013 309 Quail Run 5/8" x 3/4" Master Meter MJ 020065 0 15 656.4 757.9 101.5 100 101.50% 1 757.9 768.00 10.1 10 101.0% 1/4 768 777.7 9.7 10 97.0% 020077 0

28 P507817/33031008 502 Bishop 5/8" x 3/4" Precision Meter MJ 188554 0 15 643.6 745.5 101.9 100 101.90% 1 745.5 756.00 10.5 10 105.0% 1/4 756 765.8 9.8 10 98.0% 188677 0

29 30140200 912 Garwood St 5/8" x 3/4" Precision Meter MJ 138204 0 15 347.1 449.2 102.1 100 102.10% 1 449.2 459.70 10.5 10 105.0% 1/4 459.7 460.2 0.5 10 5.0% 158246 0

30 66863139/40180306 408 River St 5/8" x 3/4" Sensus  MJ 067914 0 15 143.6 244.7 101.1 100 101.10% 1 244.7 254.80 10.1 10 101.0% 1/4 254.8 264.5 9.7 10 97.0% 067926 0

31 440070500 405 Taylor St 5/8" x 3/4" Precision Meter MJ 145342 0 15 428.7 527.2 98.5 100 98.50% 1 527.2 537.60 10.4 10.1 103.0% 1/4 537.6 547.8 10.2 10 102.0% 136354 0

32 5897493/000006 611 Ash St 5/8" x 3/4" Precision Meter MJ 159597 0 15 5974.5 6075.4 100.9 100 100.90% 1 6075.4 6085.80 10.4 10.1 103.0% 1/4 6085.8 6096.4 10.6 10 106.0% 159609 0

33 550211006 407 Marburger St 5/8" x 3/4" Precision Meter MJ 162031 0 15 309.6 409.6 100 100 100.00% 1 409.6 419.90 10.3 10.1 102.0% 1/4 419.9 430.3 10.4 10 104.0% 162043 0

34 57098658/000016 305 Whitehead St 5/8" x 3/4" Precision Meter MJ 087494 0 15 4923.7 5015 91.3 100 91.30% 1 5015 5025.20 10.2 10.1 101.0% 1/4 5025.2 5034.4 9.2 10 92.0% 087503 0

35 40187608 604 River St 5/8" x 3/4" Precision Meter MJ 137508 0 15 88.8 178.3 89.5 100 89.50% 1 178.3 188.50 10.2 10.1 101.0% 1/4 188.5 188.9 0.4 10 4.0% 137518 0

36 6702551/40180507 409 River St 5/8" x 3/4" Master Meter MJ 048011 0 15 112.7 214.1 101.4 100 101.40% 1 214.1 224.10 10 10 100.0% 1/4 224.1 234.2 10.1 10 101.0% 048023 0

37 254373/000003 605 Garwood St 5/8" x 3/4" Zenner MJ 013325 0 15 253.5 354.9 101.4 100 101.40% 1 354.9 365.50 10.6 10 106.0% 1/4 365.5 374.1 8.6 10 86.0% 013337 0

38 66863146/000005 605 River St 5/8" x 3/4" Sensus  MJ 019136 0 15 360.5 461.1 100.6 100 100.60% 1 461.1 471.50 10.4 10 104.0% 1/4 471.5 481.1 9.6 10 96.0% 019148 0

39 440068000 507 Taylor St 5/8" x 3/4" Precision Meter MJ 108458 0 15 584.5 675.9 91.4 100 91.40% 1 675.9 686.40 10.5 10 105.0% 1/4 686.4 697.1 10.7 10 107.0% 168469 0

40 30037004 501 Short St 5/8" x 3/4" Precision Meter MJ 235552 0 15 524.4 627.2 102.8 100 102.80% 1 627.2 627.70 0.5 10 5.0% 1/4 627.7 638.2 10.5 10 105.0% 233638 0

41 330034003 501 Bishop 5/8" x 3/4" Precision Meter MJ 162398 0 15 3980.6 4083.7 103.1 100 103.10% 1 4083.7 4094.40 10.7 10 107.0% 1/4 4094.4 4104.8 10.4 10 104.0% 162410 0

42 30143012 706 Colorado St 5/8" x 3/4" Precision Meter MJ 111143 0 15 433.2 532.7 99.5 100 99.50% 1 532.7 543.10 10.4 10 104.0% 1/4 543.1 553.3 10.2 10 102.0% 111155 0

43 X325565/000011 604 Pine St 5/8" x 3/4" Precision Meter MJ 134605 15 56.9 156.2 99.3 100 99.30% 1 156.2 166.80 10.6 10 106.0% 1/4 166.8 177.2 10.4 10 104.0% 134617 0

44 V32747/30138002 908 Garwood St 5/8" x 3/4" Precision Meter MJ 201911 0 15 117.8 209.2 91.4 100 91.40% 1 209.2 219.70 10.5 10 105.0% 1/4 219.7 230 10.3 10 103.0% 201923 0

45 24461978/30146019 708 Colorado Dr 5/8" x 3/4" Rockwell  PD 81663 0 15 631.6 725.5 93.9 100 93.90% 2 725.5 733.70 8.2 10 82.0% 1/4 733.7 733.7 0 10 0.0% 81673 0

46 30571820/50040001 109 Live Oak St 5/8" x 3/4" Rockwell  PD 56690 0 15 907.3 990.5 83.2 100 83.20% 2 990.5 995.60 5.1 10 51.0% 1/4 995.6 995.6 0 10 0.0% 56699 0

47 31942217/000012 303 Live Oak St 5/8" x 3/4" Rockwell  PD 14687 0 15 878.6 971.5 92.9 100 92.90% 2 971.5 979.00 7.5 10 75.0% 1/4 979 979 0 10 0.0% 14697 0

48 31357173/000002 607 Garwood St 5/8" x 3/4" Rockwell  PD 01413 0 15 131.5 218.6 87.1 100 87.10% 2 218.6 224.40 5.8 10 58.0% 1/4 224.4 224.4 0 10 0.0% 01422 0

49 85156730/50084003 105 4th Ave 5/8" x 3/4" Neptune  PD 049290 0 15 2903.6 3004 100.4 100 100.40% 2 3004 3014.10 10.1 10 101.0% 1/4 3014.1 3023.5 9.4 10 94.0% 049302 0

50 29990978/20129000 205 Hudgins St 5/8" x 3/4" Rockwell  PD 37254 0 15 551 649 98 100 98.00% 2 649 658.60 9.6 10 96.0% 1/4 658.6 658.9 0.3 10 3.0% 37265 0

51 31754792/550159000 1417 NE 8th  5/8" x 3/4" Rockwell  PD 20742 0 15 428.7 520.6 91.9 100 91.90% 2 520.6 527.30 6.7 10 67.0% 1/4 527.3 527.3 0 10 0.0% 20752 0

52 31357173/330082000 206 Tumey St 5/8" x 3/4" Rockwell  PD 59907 0 15 74 165.2 91.2 100 91.20% 2 165.2 172.50 7.3 10 73.0% 1/4 172.5 172.5 0 10 0.0% 59917 0

53 31491019/30024001 606 Short St 5/8" x 3/4" Rockwell  PD 31299 0 15 2995.5 3077.8 82.3 100 82.30% 2 77.8 82.30 4.5 10 45.0% 1/4 82.3 82.3 0 10 0.0% 31308 0

54 85156742/000009 410 4th Ave  5/8" x 3/4" Neptune  PD 034509 0 15 90.1 189.9 99.8 100 99.80% 2 189.9 200.00 10.1 10 101.0% 1/4 200 209.3 9.3 10 93.0% 034512 0

55 5514775/40028000 700 Harper 5/8" x 3/4" Precision Meter MJ 159837 0 15 396.4 497.2 100.8 100 100.80% 1 385.8 396.40 10.6 10 106.0% 1/4 375 385.8 10.8 10 108.0% 159848 0

56 8455999/30107001 607 Mills St 5/8" x 3/4" Precision Meter MJ 132139 0 15 406.8 507.7 100.9 100 100.90% 1 396.3 406.80 10.5 10 105.0% 1/4 395.7 396.3 0.6 10 6.0% 132150 0

57 61695640/000001 105 Marburger St 5/8" x 3/4" Precision Meter MJ 036330 0 15 323.9 425.6 101.7 100 101.70% 1 313.7 323.90 10.2 10 102.0% 1/4 303.9 313.7 9.8 10 98.0% 036342 0

58 5912839/000018 204 Burleson  5/8" x 3/4" Master Meter MJ 044304 0 15 67.9 169.9 102 100 102.00% 1 57.6 67.90 10.3 10 103.0% 1/4 47.4 57.6 10.2 10 102.0% 044316 0

59 66863176/330007000 105 Bishop St 5/8" x 3/4" Sensus  MJ 120321 0 15 235.7 337.5 101.8 100 101.80% 1 225.6 235.70 10.1 10 101.0% 1/4 216.4 225.6 9.2 10 92.0% 036730 0

60 6702550 202 Gresham St 5/8" x 3/4" Master Meter MJ 036718 0 15 184.9 286.1 101.2 100 101.20% 1 286.1 296.20 10.1 10 101.0% 1/4 296.2 306.2 10 10 100.0% 036713 0

61 8456037/000014 603 Whitehead St 5/8" x 3/4" Precision Meter MJ 357239 0 15 95.7 197.4 101.7 100 101.70% 1 197.4 208.10 10.7 10 107.0% 1/4 208.1 219.1 11 10 110.0% 357221 0

62 000010 408 5th Ave 5/8" x 3/4" Precision Meter MJ 439740 0 15 411.3 512.6 101.3 100 101.30% 1 512.6 515.10 2.5 10 25.0% 1/4 515.1 515.3 0.2 10 2.0% 439762 0

63 440092005 303 Ross 5/8" x 3/4" Precision Meter MJ 115176 0 15 766 866 100 100 100.00% 1 866 876.00 10 10 100.0% 1/4 876 876 0 10 0.0% 115187 0

64 65142434/70195501 450 Hill Rd  5/8" x 3/4" Precision Meter MJ 060588 0 15 880 970.9 90.9 100 90.90% 1 970.9 980.90 10 10 100.0% 1/4 980.9 987.2 6.3 10 63.0% 060598 0

65 8502425/30167003 802 Colorado Dr 5/8" x 3/4" Precision Meter MJ 138353 0 15 540.2 630.3 90.1 100 90.10% 1 630.3 640.60 10.3 10 103.0% 1/4 640.6 651.1 10.5 10 105.0% 138365 0

66 66863158/330186000 1200 N 3rd St 5/8" x 3/4" Sensus  MJ 095566 0 15 661.3 762.3 101 100 101.00% 1 762.3 772.50 10.2 10 102.0% 1/4 772.5 781 8.5 10 85.0% 095578 0

67 P529991/440018012 604 Jones St 5/8" x 3/4" Precision Meter MJ 136652 0 15 526.7 629.4 102.7 100 102.70% 1 629.4 639.90 10.5 10 105.0% 1/4 639.9 649.9 10 10 100.0% 13666 0

68 8517793/000019 404 Hudgin St 5/8" x 3/4" Precision Meter MJ 104782 0 15 828 929.3 101.3 100 101.30% 1 929.3 929.70 0.4 10 4.0% 1/4 929.7 940 10.3 10 103.0% 104794 0

Avg. Hi:  97.90% Avg. Mid: 92.2% Avg. Low: 74.8%
Std Hi: 5.28% Std Mid: 22.06% Std Low: 43.03%

15/70/15 Weighted Avg: 90.4%

Gallons 
Run

ResultsDif Dif DifGPM GPM After Reading
High Flow Read  Mid Flow Read  Low Flow Read 

Meter Number Gallons 
Run

Results Gallons 
Run

ResultsAddress Size Brand Type Beginning Read GPM





CITY OF SMITHVILLE - LARGE METERS SURVEY 

Account 
Number

Geolocation
Meter 
Size

Meter Type
Meter Lay 
Length

Lid 
Material

Notes Scope Description

10173000 latitude : 30.00962411, 
longitude : ‐97.16015176

2 Rockwell PD 17 Cast Police Department meter pit needs to be fully 
excavated, in asphalt, needs new meter pit 
installed to accommodate new meter

Saw Cut asphalt to expose meter. Remove 
existing meter and install new meter of like size.  
Provide and install new traffic rated meter box 
with traffic rated lid to accommodate valve and

80054000 latitude : 29.99968038, 
longitude : ‐97.15188462

2 Precision jet meter 17 Cast Needs new Vault to accommodate both meter 
sets. 8047107 sn. 

Remove existing meter box. Remove existing 
meter and install new meter of like size.  Install 
new meter box and lid to accommodate both 
meters See account number 80053000

80053000 latitude : 29.99970331, 
longitude : ‐97.1518962

2 Rockwell PD 17 Cast Needs new meter pit to accommodate both 
meters side by side 28542106 sn

Remove existing meter box. Remove existing 
meter and install new meter of like size.  Install 
new meter box and lid to accommodate both 
meters See account number 80054000

40055400 latitude : 30.0003289, 
longitude : ‐97.1504937

2 Neptune PD 17 Plastic  Needs new meter pit better suited for this size 
meter. sn 60940800.  Can't touch this meter 
after school is over

Remove existing meter box. Remove existing 
meter and install new meter of like size. Provide 
and Install new meter box and lid to 
accommodate this size meter and valve.

40055200 latitude : 30.0044103, 
longitude : ‐97.16590692

0 0 0 Unable to locate meter. City is going to excavate 
asphalt

Suspected 2" meter.  Unknown lay length.  
Remove existing meter, and replace with like 
kind meter.

20007000 latitude : 30.00625557, 
longitude : ‐97.15886311

2 Precision jet meter 17 Plastic  SN: 99367046 Remove existing meter box. Remove existing 
meter and install new meter of like size. Provide 
and Install new meter box and lid to 
accommodate this size meter and valve

10122200 latitude : 30.00686421, 
longitude : ‐97.16081987

2 Precision jet 17 Plastic  Meter pit will need to be dug out Remove existing meter and install new meter of 
like size

10027000 latitude : 30.0115128, 
longitude : ‐97.1583527

2 Rockwell pd 17 Cast In concrete, removal to change a meter. May 
need new vault

Saw Cut asphalt to expose meter. Remove 
existing meter and install new meter of like size.  
Provide and install new traffic rated meter box 
with traffic rated lid to accommodate valve and

10035000 latitude : 30.00953793, 
longitude : ‐97.16286472

2 precision jet 17 Cast read 1216470 sn: t332175 need to cut concrete. 
need new vault and lid

Saw Cut asphalt to expose meter. Remove 
existing meter and install new meter of like size.  
Provide and install new traffic rated meter box 
with traffic rated lid to accommodate valve and

10002000 latitude : 30.00959491, 
longitude : ‐97.16440546

2 sensus pd 17 Cast sn 57995143 read 44671100 Remove existing meter and install new meter of 
like size



10012000 latitude : 30.01210175, 
longitude : ‐97.16253568

2 Precision jet 17 Cast read0209250 no serial.  Remove existing meter and install new meter of 
like size

10006001 latitude : 30.01099525, 
longitude : ‐97.16316596

2 Rockwell PD 17 Cast sn 31245467 read 16790100 Remove existing meter box. Remove existing 
meter and install new meter of like size. Provide 
and Install new meter box and lid to 
accommodate this size meter and valve

10031500 latitude : 30.00871449, 
longitude : ‐97.16326764

3 Sensus compound 17 Cast 2205600 reading. Serial number 1575244. 
Notified by facilities manager that Valve do not 
isolate the meter. Supply valve has debris 
lodged in the box

Remove existing meter and install new meter of 
like size

10031800 latitude : 30.00867527, 
longitude : ‐97.16274053

2 Elster jet meter 17 Cast sn21033202. read 404200 Remove existing meter and install new meter of 
like size

30123000 latitude : 30.01129367, 
longitude : ‐97.15129536

2 Rockwell PD 17 Cast read7857100. sn 31842730 Remove existing meter and install new meter of 
like size

30124000 latitude : 30.0003289, 
longitude : ‐97.1504937

2  precision jet 17 Cast read 950170 sn x539513 Remove existing meter and install new meter of 
like size

30003000 latitude : 30.01112781, 
longitude : ‐97.15035985

2 Amco Elster jet meter 17 Cast read 6133100 sn 19377915 Remove existing meter and install new meter of 
like size

330052300 latitude : 30.0027968, 
longitude : ‐97.143835

2 Rockwell PD 17 Cast sn 30328104 read 30897600. need valve locate Remove existing meter and install new meter of 
like size.  Will need to locate City shutoff valve.

330055000 latitude : 30.0027968, 
longitude : ‐97.143835

4 Hersey turbo 14 Cast read 2267400  sn 0111404 Remove existing meter and install new meter of 
like size

330054000 latitude : 30.00845245, 
longitude : ‐97.14685466

2 Precision jet 17 Cast read 1905510  sn k042806 Remove existing meter box. Remove existing 
meter and install new meter of like size. Provide 
and Install new meter box and lid to 
accommodate this size meter and valve

330050000 latitude : 30.00899642, 
longitude : ‐97.14871492

2 Rockwell PD  17 Cast read 18615000. sn 41075453 Remove existing meter box. Remove existing 
meter and install new meter of like size. Provide 
and Install new meter box and lid to 
accommodate this size meter

330057300 latitude : 30.0115128, 
longitude : ‐97.1583527

2 Amco Elster jet meter 17 Cast read 3860400  sn. 19377911 Remove existing meter and install new meter of 
like size



330039000 latitude : 30.00836914, 
longitude : ‐97.14982113

2 Precision jet 17 Cast sn 99011102 read 8971150 Remove existing meter and install new meter of 
like size

70192003 latitude : 30.0052648, 
longitude : ‐97.1371762

2 Elster PD 17 Plastic  sn 21118514 read 2753400 Remove existing meter box. Remove existing 
meter and install new meter of like size. Provide 
and Install new meter box and lid to 
accommodate this size meter

70190300 latitude : 30.00354403, 
longitude : ‐97.13654897

2 Precision jet meter 17 Plastic  sn 99011101 read 9475850 Remove existing meter box. Remove existing 
meter and install new meter of like size. Provide 
and Install new meter box and lid to 
accommodate this size meter

70190000 latitude : 30.00331761, 
longitude : ‐97.1349411

3 Rockwell compound 17 Plastic  sn 1441997 read 29463700 Remove existing meter box. Remove existing 
meter and install new meter of like size. Provide 
and Install new meter box and lid to 
accommodate this size meter

70197000 latitude : 30.00929874, 
longitude : ‐97.12638736

1.5 Neptune PD 13 Plastic  sn 60123566. read 38550700 Remove existing meter and install new meter of 
like size

70096000 latitude : 30.00296693, 
longitude : ‐97.14191916

2 Precision jet 17 Plastic  read 2406620 Remove existing meter and install new meter of 
like size

70097000 latitude : 30.00295588, 
longitude : ‐97.14196275

2 Precision jet 17 Plastic  read 2617720 sn1441997 Remove existing meter and install new meter of 
like size

80055002 latitude : 29.99934352, 
longitude : ‐97.15127918

3 Precision turbo with 
strainer and spool

meter and 
strainer 14. 
spool 6.5

Cast sn. 2667159. read 27751254 needs compound 
meter for low flow.

Remove existing meter and Spool.  Reinstall 
New Hersey 3" MVR meter.  Will need spool 
Piece to make up the distance of length 
between valves

40043100 latitude : 30.000325, 
longitude : ‐97.1506354

3 Sensus compound 17 Cast read 575011000 sn 1637400 Remove existing Sensus Compound Meter.  
Install new Hersey Mag meter.  Contractor will 
need to supply new spacer to fill shorter lay 
length meter

30245302 latitude : 30.00379711, 
longitude : ‐97.15399132

2 Sensus compound 15 Plastic  sn. 1591473. read1912000 Remove existing Sensus Compound Meter.  
Install new Hersey Mag meter.  Contractor will 
need to supply new spacer to fill shorter lay 
length meter
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City of Smithville, (TX) - RF Propaga on Study 
Study Details 

 
Es mated Infrastructure Requirements 

Two (2) XR-R Mi.Hub Collectors (on Water Towers) 

Three (3) AC XR OWL Repeaters (on Street lights) 

 

Assump ons 

Geocoded meter loca on and service area boundary is generally accurate.  

Plas c pit lids or through-the-lid solu on shall be used throughout the 
propaga on study area. 

Assets proposed for XR-R Collectors will have access to AC Power and allow 
an antenna height of approximately 100’ from ground level 

Assets proposed for AC-OWL Repeaters will have access to AC Power and 
allow an antenna height of approximately 30’ from ground level and prop-
er mount for OWL unit. 

Images below show all meter loca ons requiring coverage. 

Available Informa on 

One (1) Communica on Tower 

Two (2) Water Towers 

~1,700 Water Meters 

~1,700 Electric Meters 

 

 

 

 

 

Street lights available 

Sport Field Lights available 

City owned proper es 

 

 

Performance Goals 

RF Coverage of installed base of meter/modules to be at 100% 

Read rate of at least 98.5% over a 3-day window of the installed base of ac ve 
meter/modules. 
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Type Height 
Assump on 

Asset 
Name 

La tude 
(Decimal Degrees) 

Longitude  
(Decimal Degrees) 

XR-R 100’ 1st St Water Tower 30.008254 -97.163803 
XR-R 100’ East Side Water Tower 30.004761 -97.137737 

EXISTING ASSETS: 

Collinsville, OK — Mi.Net RF Propaga on Study 
Study Details 
City of Smithville, (TX) - RF Propaga on Study 
Mi.Hub Collector Loca ons 
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City of Smithville, (TX) - RF Propaga on Study 
Es mated Service Area and Meter Loca ons 
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City of Smithville, (TX) - RF Propaga on Study 
Es mated Coverage 
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City of Smithville, (TX) - RF Propaga on Study 
Es mated RF Analysis  



Features
OVERVIEW: The Mueller Systems Mi.Hub and Mi.Hub XR-R data collectors 
enable efficient, robust data acquisition across the Mi.Net® Mueller 
Infrastructure Network for Utilities by providing for long range wireless 
communications from originating Mi.Nodes to the user’s Mi.Net Software 
Platform.  The wide range provides an extended coverage area and 
dramatically reduces system cost and maintenance.

The Mi.Hub product family enables full two-way radio frequency (RF) 
communication between water meters equipped with Translator encoder 
registers, Mi.Node W meter interface modules, Mi.Node E electric modules 
and the Mi.Host server.  Collectors are equipped with a large array of 
non-volatile memory and are able to take advantage of unique multi-path 
routing innovation that provides redundant paths to transfer information 
across the network. This results in resilient communications, a robust 
network and ultimately peace of mind for the user.

REAL TIME DATA: The Mi.Hub collector automatically receives data from 
Mi.Node modules at prescheduled intervals or “on demand” providing 
real-time updates from all or selected nodes. The stored data is then 
transferred to the Mi.Host server, where it immediately provides utility 
personnel with node status, system reports and usage analytics. Collection 
intervals can be adjusted in order to pinpoint usage issues.

SECURE COMMUNICATION: A variety of options for Mi.Hub collector 
communication are available. Wired network connections (Ethernet, fiber, 
DSL), wireless cellular (GSM/GPRS) or any existing network infrastructure 
are all supported to fully utilize available utility assets to communicate to 
users. One Mi.Hub collector can support up to 10,000 individual water or 
electric meters. Mi.Hub communications are heavily encrypted to ensure 
security and guard against theft or corruption of data.

AC powered Mi.Hub collectors are directly powered from a 120-240VAC 
source and contain a rechargeable backup battery capable of powering 
them for up to four hours during a power outage. DC powered Mi.Hub 
collectors are powered from any 12V DC source or from an attached solar 
panel and battery.

MI.HUB XR-R LONG RANGE OPTION: The Mueller Systems Mi.Hub XR-R 
extended range data collector system presents all of the features of 
the Mi.Hub radio combined with the addition of an external long range 
amplifier module for extending the wireless radius of the collector.  This 
simplifies system layout and dramatically reduces system cost and 
installation time because fewer collectors are required to cover a given 
geography. The remotely installed power amplifier unit is powered off of 
the Mi.Hub base unit, through the RF cable, which reduces the wiring cost 
and installation overhead.

All MiHub and Mi.Hub XR-R collectors are enclosed in rugged, weather 
proof enclosures that can be mounted in virtually any location.

Mi.Hub Data Collector

Benefits 

 
and identifies waste

installation and maintenance expense

 
of meters 

Mi.Net devices

Mi.Net®

 Mueller Infrastructure Network
Mi.Hub and Mi.Hub XR-R Data Collectors
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Mi.Hub XR-R remote amplifier box installed on top of 
tower locations

See Specifications on next page



Mi.Hub Mi.Hub XR-R

POWER  
CONSUMPTION

AC Line Voltage; 110-240 VAC, 60 Hz

PHYSICAL /  
DIMENSIONS

12.5"x10.5"x5.25" (31.8 cm x 26.7 cm x 13.3 cm)
12.5"x10.5"x5.25" (31.8 cm x 26.7 cm x 13.3 cm)

Grey durable polycarbonate enclosure Grey durable polycarbonate enclosure

WEIGHT 17 lbs (7.7 kg)
Power Amplifier Unit 15 lbs (6.8 kg)

RF POWER / RANGE 1W Transmit Power 1W Transmit Power

Typical range 0.5 miles
Potential range up to 2.0 miles with direct line of sight

Typical range 2 miles
Potential Range up to 3 miles with direct line of sight to an XR repeater

Frequency Hopping/Spread Spectrum Operation Frequency Hopping/Spread Spectrum Operation 

ENVIRONMENTAL
-30 to +60°C Operating; -40 to +85°C Storage;
5 to 95% Relative Humidity
NEMA-4 Weather Proof Enclosure

SOLAR POWER
(Optional Accessory)

5 Day Continuous Operation With-out Sunlight
10.6—>30 VDC power input

BATTERY BACK-UP Up to 8 Hours Continuous Operation Without AC Power 

MI.HOST CONNECTION

GSM/GPRS or Ethernet connectivity to Mi.Host server
GPRS Class 10 operation;
Transmit power of 1.6W; 
Dual-band 850/1900 MHz GSM/GPRS operation;
Coding Schemes: CS1 to CS4; 
Embedded TCP/IP stack
Packet data up to 85.6k bps;
WEP 64/128, WPA – PSk, TkIP, AES
Infrastructure or ad hoc networking; 
DHCP to ease installation; 
ICMP and SNMP for remote diagnostics and monitoring;
Remote configuration capability 

DATA

Collect and store data from up to 10000 meters

Mesh protocol
Up to 5 Redundant Links
Packet data up to 28.8 kbps 
End-to-end 128bit RC4 encryption
Infrastructure or ad hoc networking
ICMP and SNMP for remote diagnostics and monitoring
Remote configuration capability 

CERTIFICATIONS

FCC 47 Part 15, Unintentional Radiators
UL/TUV 61010, CSA-C22.2 Compliant
ANSCI C136.10-2010
IC RSS-210

INDICATORS Externally visible Green AC Power LED 

Specifications:  
(Specifications subject to change)



Features
OVERVIEW: Repeater components of the Mi.Net® Mueller Infrastructure 
Network for Utilities provide a bridge between Mi.Node devices and the 
Mi.Hub collector, increasing the maximum distance between the meter 
and the collector.  Multiple repeaters can be installed to further extend 
the range. Implementing these repeaters reduces the network cost and 
complexity.

REAL TIME DATA: The repeaters periodically collect data retrieved from each 
Mi.Node within its range before forwarding the data to an upstream Mi.Hub 
data collector or to other repeaters.  The repeaters can also be instructed 
to retrieve “On Demand” meter readings in real-time from one or all 
meters in their range when a user requests them, offering true two-way 
communication between the user and all meters in the network. 

SECURE AND ROBUST: The innovative repeater design provides robust 
multi-path RF coverage and is capable of storing Mi.Node data for 
surrounding meters in internal memory and transmitting it to other devices 
within the Mi.Net System, such as the Mi.Hub and other nearby repeaters 
or nodes. All communications are protected with advanced encryption 
algorithms to ensure data privacy and prevent intrusion.

MI.NODE OWL: The Owl infrastructure repeater conveniently installs in existing street lights, minimizing installation 
complexity and cost.  The Owl repeater takes advantage of the daylight sensor’s available power source and utilizes this 
existing socket without hindering the sensor’s operation.  The Owl requires no dedicated wiring for installation and is 
unobtrusive in appearance, completely blending into the existing neighborhood landscape. The Owl repeater is built in a 
weatherproof enclosure for robust, all-season operation.

 
MI.NODE AC REPEATER: This AC-powered repeater installs onto virtually any solid surface, such as a pole, wall or tower.  
It is powered by an external AC power source. It also contains an internal backup battery pack for operation during short 
power outages.  The repeaters are housed in weather proof enclosures for robust, all-season operation.

 
MI.NODE DC REPEATER: This DC-powered repeater installs onto virtually any solid surface, such as a pole, wall or tower. 
It is equipped with a high-capacity battery pack, providing an exceptionally long lifetime of 10-15 years between battery 
replacements. It incorporates multiple vapor barriers such as a weather proof enclosure, coated electronic board and 
potting compound, all of which eliminate moisture intrusion in even the harshest environments.

 
MI.HYDRANT XR: The Mi.Hydrant XR consists of an enclosed, weatherproof transceiver that is unobtrusively fixed under the 
rim of the most common fire hydrants. The repeater does not hinder the hydrant’s operation and comes equipped with an 
extended range high-gain antenna, which provides a dual function as a hydrant marker during extreme snow and weather 
related events.  Mi.Hydrant XR is equipped with a high-capacity battery pack providing an exceptionally long lifetime 
of 10-15 years.  The Mi.Hydrant XR unit incorporates multiple vapor barriers such as a weather proof enclosure, coated 
electronic board and potting compound, all of which eliminate moisture intrusion in even the harshest environments. 
 
MI.HYDRANT: Mi.Hydrant is a small repeater component that is completely embedded within the pumper cap of standard-
sized fire hydrants and is completely invisible to the landscape.  It is a self-contained system equipped with a battery pack 
and antenna encased in a pumper cap that replaces pumper caps of existing hydrants. It does not alter the operation of 
the fire hydrant, and incorporates multiple vapor barriers which help eliminate moisture intrusion. It is best utilized in 
areas where Mi.Node devices are in relatively close proximity to fire hydrants.

Repeater products provide a versatile and robust network across all areas of the community.

Benefits

utilization and increases operational efficiency

 
installation and maintenance expense by reducing  
backhaul requirements

 
thousands of meters 

Mi.Net devices

 
power outages

 
external power

Mi.Net®

 Mueller Infrastructure Network
Mi.Net Repeaters
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See Specifications on next page



Mi.Node Owl Mi.Node AC  
Pole Mount

Mi.Node DC  
Pole Mount Mi.Hydrant XR Mi.Hydrant

POWER

Power Dissipation

 
when idle;  

 
when transmitting

 
when idle;

 
when transmitting

 
when idle

Power Source

 
 

Internal battery backup 
for up to 8 hours opera-
tion during outage

 

Internal battery backup 
for up to 8 hours opera-
tion during outage

pack. Minimum 10 years 
battery life

pack. Minimum 10 years 
battery life

Ion battery pack.  
Minimum 5 years 
battery life

PHYSICAL

Dimensions 

14.0 cm x 11.4 cm)

11.4 cm)
N male connectors

12.7 cm x 8.9 cm)

cm)

12.7 cm x 8.9 cm)

cm) with a 4.0” diameter 

Color

Weight
antenna & bracket)

antenna & bracket)

antenna & bracket)

antenna & bracket)

antenna & bracket)

& bracket)

<0.5lb, without  
pumper cap

I/O None None None None

RF RADIO

Frequency

Output Power

Antenna included included included included
Internal

Approximate Range 1500 feet, typical

ENVIRONMENTAL  

DATA Infrastructure or ad hoc networking

Remote configuration capability

CERTIFICATIONS

IC RSS-210

Specifications:  



Features
APPLICATIONS:  The Psion® Workabout™  handheld computer is an integral 
part of the Hersey® Meter Reading System.  This exceptional handheld com-
puter is used for collecting data from reading meters visually or by touchpad. 
The Psion Workabout handheld computer easily interfaces to the Hersey EZ 
Reader™ Route Management Software. Once the meter reader obtains the 
reading data using the Workabout Computer, a few mouse clicks allows the 
completed reading data to be uploaded into a PC and transferred to the util-
ity’s main billing computer.    

For visual read meters, the meter reader keys the readings into the Workabout 
Computer.  For touchpad reading, the meter readings are collected through a 
probe attached to the Workabout computer via it's serial port.

CONFORMANCE TO STANDARDS: Meets IP54 standard for weatherproofing 
(dust proof and spray proof from all directions).  

DESCRIPTION:  The Psion Workabout Computer is a high performance hand-
held computer that is rugged, lightweight and easy to hold.  It is built to be 
durable for everyday use, and can withstand a three-foot drop onto concrete.

The EZ Reader software has easy to follow menus and is designed to make the 
Workabout computer operation extremely simple.  Separate alpha and numeric 
keys make entering readings or route notes easy.  The display screen provides 
excellent viewing and has a backlight for low-light conditions.

The Psion Workabout Handheld Computer has a high-speed processor and 
a powerful 16-bit multi-tasking GUI that allows it to handle meter reading 

with ease. 

Psion® is a registered trademark of Psion PLC, London, UK
Workabout™ is a trademark of Psion PLC, London, UK

Psion Workabout™ 
Psion Workabout  Handheld Computer
For Use with the EZ Reader Route Management Software
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Materials and Specifications
MODEL Psion Workabout

PROCESSOR 16 bit NEC V30MX running at
27.684 MHz  (80C86 compatible).

INTERNAL RAM 2MB Internal Ram Holds 4000 reading records

INTERNAL ROM 2MB masked ROM containing operating system,
OVAL runtime,  and other built-in software.

DISPLAY 240 x 100 pixels, gray-scale, graphics LCD,
up to 39 characters by 12 lines

KEYBOARD 58 key alpha-numeric

POWER 2 AA Batteries* powers the
Workabout Computer for 200 hours 

Optional Docking Station available for using rechargeable batteries.

BACKUP POWER CR1620 Lithium Cell

DIMENSIONS 7.44 (L) x 3.62 (W) x 1.38 (D)

WEIGHT 11.46 ounces (includes batteries)

OPTIONS Vehicle Charger, 4MB Flash Memory Card,
Docking Station available for using  

 rechargeable batteries. 



Features
TWO WAY COMMUNICATIONS: The Mueller Systems Mi.Node W meter 
interface unit provides a direct connection to all Hersey water meters 
equipped with a Translator® encoder register. The primary function of the 
Mi.Node W is to provide full, two way communications between the Mi.Net 
Mesh/Fixed AMI System and the smart meter. 

SYSTEM COMPONENTS: Information retrieved from a water meter is 
stored temporarily within the Mi.Node W unit’s internal memory. At a time 
specified by the system or controlled by the user for an “On Demand” 
read, the Mi.Node W interface unit will transmit all meter data. This data 
is sent to a Mi.Gate collector via an unlicensed radio frequency and then 
relayed to the Mi.Net host server for analysis and storage. All Mi.Node 
units support the relay of data (Data Hopping) to other Mi.Node units. This 
allows the Mi.Net System to successfully overcome obstacles encountered 
in varied and difficult network topographies. Up to four routing options 
for each Mi.Node unit ensure that the data will be retrieved by the server.  

CONSTRUCTION: The Mi.Node W unit incorporates multiple moisture 
barriers to eliminate concerns over moisture intrusion even in meter box 
environments. An o-ring sealed thermoplastic enclosure, coated electronic 
board and potting compound provide a watertight package that permits 
Mueller Systems to offer a 20 year warranty on the Mi.Node unit. A large 
lithium ion battery provides plenty of power over the life of the unit. 

SCALABLE AND UPGRADABLE: Other Mi.Node modules provide connectivity 
to electric meters; Mi.Node E and thermostats; Mi.NodeT, making the 
Mi.Net AMI System the most flexible and scalable system available. 
Obtain readings from water, gas and electric meters and transmit the 
data to a central location for billing and resource management purposes. 
The Mi.Node will be able to communicate with a thermostat via a wireless 
connection to control and monitor the thermostat’s operation and 
provide digital information relative to the account’s water and energy 
consumption. Mi.Node W meter interface units are also capable of relaying 
one way, hourly data received from Mi.Hot Rod meter interface units back 
to the central Mi.Net system server thereby providing a cost effective 
migration path for mobile Hot Rod AMR customers who wish to upgrade to 
AMI. The various models of Mi.Node meter interface units allow the Mi.Net 
System to provide robust and efficient AMI, water and energy conservation 
solutions for all types of residential and commercial applications.

The Mi.Node’s functionality can be upgraded remotely. A firmware 
upgrade made over the Mi.Net network allows the Mi.Node to be upgraded 
autonomously. All system Mi.Node units can be scheduled for an upgrade 
at one time and the system will notify the user when the process  
is complete.

Mi.Net®

 Mueller Infrastructure Network
Mi.Node W Meter Interface Unit
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Materials and Specifications
Interfaces with water meters that output a protocol similar to the 
Mueller Systems Translator

Logs and stores meter data in internal memory

Automatically detects encoder meter type connected

No external power supply required for operation

Notifies the system of low battery level for preemptive maintenance

RF antenna contained inside Mi.Node unit enclosure

FCC compliant

Radio Frequency Operates On 902 To 928Mhz

Mi.Node W  Wire Lengths To Translator 3', 15', or 25'

Power Source D Cell Lithium Battery

Typical Range Up To .5 miles

Transmit Frequency 902 Mhz – 928 Mhz

Data Integrity Verified with every data message

Temperature Range:  -40°F to + 158°F (-40°C to + 70°C)

Humidity:0% - 100% condensing 

Dimensions 6-5/8" high x 2-15/16" wide x 3-3/8" deep

© Mueller Systems LLC 08/01/2014



Features
APPLICATIONS: The Hersey® 420 composite is a nutating disc style, 
positive displacement meter designed for residential and small commercial 
applications where water volumes are low and low flow sensitivity is 
important.

CONFORMANCE TO STANDARDS: All Hersey 420 composite meters meet 
or exceed the latest revision of the AWWA C-710 Standard for positive 
displacement meters.  Every 420 composite no lead meter is compliant with 
the latest initiatives of NSF, ANSI and EPA standards. 

CONSTRUCTION: Hersey 420 water meters consist of three basic parts: 
maincase; measuring chamber; and permanently sealed register. The 
maincase is an advanced composite material designed for reduced weight 
and minimal environmental impact. Stainless steel metal threads provide 
corrosion resistant connections to standard bronze couplings.

Direction of flow arrows, model and size are molded into each maincase for 
easy identification. The bottom cover is an advanced composite material 
designed with a unique internal thread that enhances the structural 
integrity of the meter and is sealed with an o-ring. The measuring chamber 
is molded from materials specifically designed to provide reduced wear 
during operation. The measuring chamber, integral strainer, nutating disc 
and thrust roller are thermoplastic, which is dimensionally stable and will 
not corrode. The thrust roller moves smoothly along the chamber diaphragm 
to reduce friction and maintain accuracy. The register box and lid are molded 
thermoplastic. The meter is designed so that the register can be replaced 
without removing the meter from the service line.

REGISTER: The permanently sealed visual read register has a unique triple 
“L” seal and heat treated, glass lens to eliminate dirt, moisture infiltration 
and fogging. An integral tamper-proof locking feature is provided to resist 
tampering with the register. The totalizing register has a straight-reading 
odometer type display, a 360º test circle with center sweep hand and 
a low flow (leak) detector. Standard gearing is used, making registers 
interchangeable by size. The 420 composite meter is available with all AMR 
and AMI options for increased reading efficiency. 

OPERATION: Water flows through the meter’s strainer where debris is 
screened out. The incoming water fills a known volume of the measuring 
chamber on one or the other side of a movable disc that separates the 
chamber into two sections. As water enters, it moves the disc (nutates), 
forcing a known volume of water out of the meter from the opposite side of 
the disc. The process repeats as the sections refill and empty in turn. The 
nutating action of the disc is coupled magnetically to the register to indicate 
the volume of water that passes through the meter. 

MAINTENANCE: The Hersey 420 positive displacement meter is designed 
and manufactured to provide long service life with virtually no maintenance 
required. Repair components available include complete chamber assemblies 
and bottom plate o-rings. All components can be accessed without removing 
the meter body from the service line for simplified maintenance.

CONNECTIONS: Supplied with external straight pipe threads (NPSM) per 
ANSI B1.20.1

420 Series Composite 
420 Composite PD Meter 
Sizes 5/8” x 1/2” and 5/8" x 3/4"

42
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5/8" x 3/4" 420 Composite PD Meter

Materials and Specifications
MODEL 420 Composite Meter  

SIZES          5/8” X ½”, 5/8” X ¾”

STANDARDS AWWA C-710, Most current NSF-61, ANSI, & EPA Initiatives 
SERVICE Measurement of flow in  

forward direction only

INSTALLATION  Horizontal or Vertical 

OPERATING FLOW RANGE See Charts on the following pages

ACCURACY See Charts on the following pages

MAXIMUM WORKING PRESSURE 150 PSI

TEMPERATURE RANGE 33º F to 100º F water temperature

MEASURING ELEMENT Nutating Disc PD Chamber

REGISTER TYPE  Straight reading, permanently sealed, 
magnetic drive with low flow  

indicator and remote reading capability

METER CONNECTIONS  External straight pipe threads (NPSM)

MATERIALS Meter case – Composite 
Measuring Element Chamber and  

Disc - Thermoplastic 
Strainer - Thermoplastic 

 
OPTIONS AMR/AMI Reading Systems



Accuracy on 5/8” 420 Composite

Head Loss on 5/8” 420 Composite

Accuracy 

Head loss

420 Com
posite

 420 Series Composite 
420 Composite PD Meter 

Sizes 5/8” x 1/2” and 5/8" x 3/4"

Performance

Meter Size Initial Dial* Capacity Initial Dial* Capacity

5/8" 10 Gallons 10 Million 1 Cubic Ft. 1 Million

Meter 
Size 

Typical Low Flow 
(95% Minimum

Typical Operating 
Range
(100% ± 1.5%)

Maximum 
Continuous 
Operation

5/8" 1/8 GPM 1/2 to 20 GPM 15 GPM

*Registration equal to one full revolution of the sweep hand.

Meter Registration

Flow Characteristics



420 Com
posite

 420 Series Composite 
420 Composite PD Meter 

Sizes 5/8” x 1/2” and 5/8" x 3/4"

420 Composite Meter

420 Composite Meter

Meter Size 5/8"

Model 420 Composite  
Standard 
Register

420 Composite 
Translator 
Register

Dimension

A 4.625" 4.625"

B 7.5" 7.5"

C 3.125 4.25

D 1.5" 1.5"

Weight 2.2 2.2

Dimensions, Weights and Parts

Weights are in pounds and are approximate. 
Inlet and outlet 1/2" or 3/4"

© Mueller Systems. 04/24/2012



452 Series 
Magnetic Drive Positive Displacement Disc Meters
Size  1”
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Features
APPLICATIONS: Measurement of cold water for residential and small 
commercial applications where water volumes are low, and low flow 
sensitivity is important.

CONFORMANCE TO STANDARDS: Hersey Series 400 Water Meters comply 
with latest version of ANSI/AWWA Standard C700, NSF-61 372 and the 
Safe Water Drinking Act. Each meter is tested to ensure compliance.

CONSTRUCTION: Hersey 400 Water Meters consist of three basic parts: 
maincase; measuring chamber; and permanently sealed register. 
The maincase is made of bronze for long life. Direction of flow arrows 
and model are cast into each maincase. The bottom cover is epoxy-
coated cast iron with a molded plastic liner separating it from the 
waterway. Optional plastic and bronze bottom covers are available. 
The measuring chambers are large for reduced wear during operation. 
The measuring chamber, integral strainer, nutating disc and thrust 
roller are thermoplastic, which is dimensionally stable and will not 
corrode. The thrust roller moves smoothly along a stainless steel 
wear plate to reduce friction and maintain accuracy. The register 
box and lid are available in plastic or bronze. The meter is designed 
so that the register can be replaced without removing the meter from  
the line.

REGISTER: The permanently sealed register has a unique seal and heat-
treated glass to eliminate dirt, moisture infiltration and lens fogging. An 
integral tamper-proof locking feature is provided to resist tampering with 
the register. The totalizing register has a straight-reading odometer type 
display, a 360º test circle with center sweep hand and a low flow (leak) 
detector. Standard gearing is used, making registers interchangeable 
by size. All Hersey meter Models have electronic meter reading systems 
available for increased reading efficiency (see Meter Reading Systems.)

OPERATION: Water flows through the meter’s strainer where debris is 
screened out. The incoming water fills a known volume of the measuring 
chamber on one or the other side of a movable disc that separates the 
chamber into two sections. As water enters, it moves the disc (nutates), 
forcing a known volume of water out of the meter from the opposite side 
of the disc. The process repeats as the sections refill and empty in turn. 
The nutating action of the disc is coupled magnetically to the register to 
indicate the volume of water that passes through the meter. The large 
capacity measuring chamber requires fewer nutations of the disc for each 
gallon measured, which helps to limit wear, extend the life of the meter, 
and reduce pressure loss.

MAINTENANCE: The Hersey Series 400 Water Meters are designed and 
manufactured to provide long service life with virtually no maintenance 
required.

CONNECTIONS: Supplied with external straight pipe threads (NPSM) per 
ANSI B1.20.1.

Materials and Specifications
MODEL NUMBER 452

SIZES   1”x1”

STANDARDS Manufactured and tested
 to meet or exceed all applicable parts of ANSI/AWWA C700 Standard
 NSF-61 372 and the Safe Water Drinking Act

SERVICE cold water measurement with flow in only one direction

OPERATING FLOW RANGE See Chart on the following page

ACCURACY See Chart on the following page

PRESSURE LOSS See Chart on the following page

MAXIMUM WORKING PRESSURE 150 PSI

TEMPERATURE RANGE 33F to 100F Water Temperature

MEASURING ELEMENT Nutating Disc

DISC NUTATIONS (per Gallon) 452: 11.7

REGISTER TYPE Straight reading, permanently sealed,
 magnetic drive with low flow indicator. Remote reading units optional.

METER CONNECTIONS 1”
 external (NPSM) straight pipe threads per ANSI B1.20.1

MATERIALS Meter case – No Lead Bronze; Bottom cover – 
 cast iron ASTM A126 CL. B; Chamber top/bottom – thermoplastic;

 Nutating disc – thermoplastic; Disc pin – stainless steel; 
Thrust roller – thermoplastic; Wear plate – stainless steel; Coupling –  
Ceramic magnet; Strainer – thermoplastic; Coupling shaft – stainless 

steel ANSI B18; Top cover bolts – stainless steel ANSI B18;
Bottom cover bolts – stainless steel ANSI B18;

 Register box and lid – thermoplastic.

OPTIONS Bottom cover – bronze UNSC84400 or thermoplastic;
 Register box and lid – bronze UNSC85700;  

AMR/AMI Reading Systems

452 with Translator Register and Hot Rod



452 Series

NOTE: Performance curves are typical only and NOT a guarantee of performance. 

Meter Registration Flow Characteristics

*Registration equal to one full revolution of the sweep hand.

Meter 
Size 

Initial Dial* Capacity Initial Dial* Capacity

1" 10 Gallons 10 Million 1 Cubic Feet 1 Million

Meter 
Size 

Typical Low Flow 
(95% Minimum)

Typical Operating 
Range
(100% ± 1.5%)

Maximum 
Continuous 
Operation

1" 3/4 GPM 2 to 50 GPM 35 GPM

452 Series 
Magnetic Drive Positive Displacement Disc Meters

Size 1”
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NOTE: Performance curves are typical only and NOT a guarantee of performance.

ACCURACY – 1"   (Figure 2)HEAD LOSS – 1"  (Figure 1)
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Performance

Meter Size 1”
Ends External (NPSM) straight pipe threads

Model 452
Dimensions
A 10-3/4”
B Visual Reg 6-5/ 8”

B Translator Reg 5.5
C 2-1/ 8”
Width 7.22”
inlet & outlet 1”
Net weight 11

B

C

A

Dimensions and Weights

Performance



500 Series DI 
Magnetic Drive Positive Displacement Disc Meters
Sizes 1-1/2” and 2”
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Features
APPLICATIONS: Measurement of cold water for residential, commercial 
and industrial applications where water volumes are low, and low flow 
sensitivity is important.

CONFORMANCE TO STANDARDS: Hersey Series 500 DI Water Meters 
comply with ANSI/AWWA Standard C700. Meters which are manufactured 
with the Nylon coated ductile iron maincase option meet the requirements 
of NSF Standard 61, Annex G. The meters provide a no lead solution. Each 
meter is tested to ensure compliance.

CONSTRUCTION: Hersey Series 500 DI Water Meters consist of three 
basic parts: maincase; measuring chamber; and permanently sealed 
register. The maincase and topcase are made of Nylon coated ductile 
iron. The measuring chamber, nutating disc and strainer are made of 
thermoplastic, which is dimensionally stable and will not corrode. A test 
port in the body permits in-line testing. Register box and lid are available 
in plastic or bronze.

The meter is designed so that the register, measuring chamber and 
strainer can be replaced without removing the meter from the line.

REGISTER: The permanently sealed register has a unique seal and heat-
treated glass to eliminate dirt, moisture infiltration and lens fogging. An 
integral tamper-proof locking feature is provided to resist tampering with 
the register. The totalizing register has a straight-reading odometer type 
display, a 360º test circle with center sweep hand and a low flow (leak) 
detector. Standard gearing is used, making registers interchangeable  
by size.

All Hersey Meter Models have electronic meter reading systems available 
for increased reading efficiency (see Meter Reading Systems.)

OPERATION: Water flows through the meter’s strainer where any debris 
that could adversely affect meter accuracy or free operation is screened 
out. As the water enters, it fills a known volume of the measuring 
chamber on one or the other side of a movable disc that separates the 
chamber into two sections. As water enters it moves the disc (nutates), 
forcing a known volume of water out of the meter from the opposite side 
of the disc. The process repeats as the sections refill and empty in turn. 
The nutating action of the disc is coupled magnetically to the register to 
indicate the volume of water that passes through the meter. The large 
measuring chamber requires fewer nutations of the disc for each gallon 
measured, which helps to limit wear, reduce pressure loss and extend the 
life of the meter.

MAINTENANCE: The Hersey Series 500 DI Water Meters are designed 
and manufactured to provide long service life with virtually no 
maintenance required.

CONNECTIONS: Available with integral two-bolt oval flanges.

Materials and Specifications
MODEL NUMBER 562 DI and 572 DI
SIZES 1-1/ 2” and 2”
STANDARDS Manufactured and tested to meet or exceed all 

 applicable parts of ANSI/AWWA C700 Standard.
  Nylon coated ductile iron options meet requirements of  

 NSF Standard 61, Annex G.
SERVICE Cold water measurement with flow in only one direction
OPERATING FLOW RANGE See Chart on following pages
ACCURACY See Chart on following pages
PRESSURE LOSS See Chart on following pages
MAXIMUM WORKING PRESSURE 150 PSI
TEMPERATURE RANGE 33ºF to 100ºF water temperature
MEASURING ELEMENT Nutating Disc
DISC NUTATIONS (per Gallon) 562 DI: 6.47, 572 DI: 3.92
REGISTER TYPE Straight reading, permanently sealed, 

 magnetic drive with low flow indicator. Remote reading units optional.
METER CONNECTIONS 1-1/ 2” size and 2” size 

 available with two bolt flanged ends
MATERIALS  Maincase – Nylon coated ductile iron;
  Measuring Chamber – Thermoplastic; Magnets – ceramic;
  Strainer – Thermoplastic; Casing bolts – stainless
  steel ANSI B18; Register box and lid – thermoplastic.
OPTIONS Meter case – Nylon coated ductile iron

 Register box and lid – bronze UNSC85700; AMR/AMI Reading Systems.

572 DI Meter



Meter 
Size

Initial Dial* Capacity Initial Dial* Capacity

1-1/2" 100 Gallons 100 Million 10 Cubic Feet 10 Million
2" 100 Gallons 100 Million 10 Cubic Feet 10 Million

Meter 
Size

Typical Low Flow

(95% Minimum)

Typical 
Operating Range

(100% ± 1.5%)

Maximum 
Continuous

Operation

1-1/2" 1-1/2 GPM 5 to 100 GPM 50
2" 2 GPM 8 to 160 GPM 80

NOTE: Performance curves are typical only and NOT a guarantee of performance.

HEAD LOSS – 1-1/2" AND 2"           (Figure 1) ACCURACY – 1-1/2" AND 2"            (Figure 2)
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*Registration equal to one full revolution of the sweep hand.

AWWA STD.

AWWA STD.

500 Series DI

Meter Registration Flow Characteristics

500 Series DI
Magnetic Drive Positive Displacement Disc Meters

Sizes 1-1/2” & 2”

Performance Performance



 

Meter Size  1-1/2"  2"

Ends Flanged

Model  562  572

Dimension

A 13" 17"

B 7.250" 8.125"

C 2.437" 3.00"

D 8.750" 10.437"

E 4.00"  4.50"

Net weight 18 28

NOTE: Meter couplings are optional and must be ordered 
separately. Weights are in pounds and are approximate.

Dimensions and Weights
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500 Series DI 
Magnetic Drive Positive Displacement Disc Meters
Sizes 1-1/2” & 2” 



Model MVR
Magnetic Drive Vertical Turbine Meters
Sizes 3/4"x1/2", 3/4", 3/4"x1", 1", 1-1/2", 2", 3", 4" and 6"

M
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 MVR 350

MVR 30 MVR 30 with adapter

MODEL NUMBER   MVR 30, MVR 30A, MVR 30B, MVR 50, 
MVR 100, MVR 160, MVR 350, MVR 650, and MVR 1300.

SIZES   3/4"x1/2", 3/4", 3/4"x1", 1", 1-1/2", 2", 3", 4" and 6"

STANDARDS   Manufactured and tested to meet or exceed 
all applicable parts of ANSI/AWWA C701 Class I Standard.

SERVICE   Cold water measurement with flow in only one direction.

OPERATING FLOW RANGE   See Chart on following page 

ACCURACY   See Chart on following page 

PRESSURE LOSS   See Chart on following page 

MAXIMUM WORKING PRESSURE   150 PSI

TEMPERATURE RANGE   33ºF to 130ºF water temperature 
Hot water up to 180º available upon request.

MEASURING ELEMENT   Rotor

REGISTER TYPE   Straight reading, permanently sealed, 
magnetic drive with low flow indicator. 

Remote reading units optional.

METER CONNECTIONS   1/2", 3/4" and 1" 
external (NPSM) straight pipe threads, 1-1/2 size and 2" size available with 

either two bolt flanged ends or internal thread (NPT) ends same nominal size 
as size of meter, 3" thru 6" ANSI class 150 flanges.

MATERIALS   Maincase – bronze UNSC84400; 
3/4"- 1-1/2" Bottom cover – cast iron ASTM A126 CL. B enamel painted; 2" 

Bottom cover – bronze UNSC84400; Rotor assembly – thermoplastic; Strainer – 
thermoplastic std. in 3/4" thru 1-1/2";  

or stainless steel (2" – 6"); Casing bolts – stainless steel ANSI B18.

OPTIONS Meter case – EnviroBrass® II UNSC89520. 
 Stainless steel ring strainer is available on 3/4", 1" and 1-1/2" meters.  

AMR Reading Systems. 

Materials and Specifications

Features
APPLICATIONS: Measurement of water for residential, commercial, indus-
trial and residential fire applications, where sensitivity to low flow is also 
important. Hersey® MVR meters are among the most sensitive vertical 
turbine meters available and may be used in place of compound meters 
in some applications. The compact design and integral strainer (separate 
external strainer is not needed) of Model MVR meters facilitate installation 
in tight spaces. They are ideal where flexibility is needed to meet wider flow 
ranges, where water temperatures are elevated between 80ºF and 130ºF, 
or where sand particles or other small debris may be encountered. May be 
installed vertically or horizontally for greater installation flexibility.

CONFORMANCE TO STANDARDS: Hersey Model MVR Water Meters comply 
with ANSI/AWWA Standard C701 Class I. Each meter is tested to ensure 
compliance. EnviroBrass® II options conform to the NSF 61 Standard.

CONSTRUCTION: Hersey Model MVR Water Meters consist of three basic 
parts: maincase; rotor assembly; and a permanently sealed register. Main-
cases are made of bronze for long life. Rotor assemblies are thermoplastic, 
which is dimensionally stable and will not corrode. Retro Thrust rotor design 
extends the life of the meter by dividing wear between two points: during 
low flow the tungsten carbide thrust bearing floats against a sapphire 
bearing surface; during high flow the stainless steel shaft gently contacts 
a second sapphire bearing. During medium flow, the rotor floats between 
the thrust bearings without contact. Optional test ports are available on 
all sizes 1-1/2" and larger. The measuring chamber is protected by an 
internal strainer. No external strainer is required. 

REGISTER: Permanently sealed register has a unique seal and heat-treated 
glass to eliminate dirt, moisture infiltration and lens fogging. The totalizing 
register has a straight-reading odometer type display, a 360º test circle 
with center sweep hand and a low flow (leak) detector. 

All Hersey Meter models have electronic meter reading systems available 
for increased reading efficiency (see Meter Reading Systems.)

OPERATION: Water flows through the integral strainer and into the vertical 
turbine assembly. There the direction of the water flow is directed by the 
hub into the rotor at the precise angle necessary for accurate measurement 
over the full range of flow rates. No straight pipe requirements apply before 
or after the meter. The turbine turns freely and rotates in direct proportion 
to the volume of water passing through the meter. The Model MVR turbine 
operates more quietly than conventional disc or piston meters.

MAINTENANCE: The Hersey Model MVR Water Meters are designed and 
manufactured to provide long service life. The register on all sizes, and 
meter interior and strainer on sizes 3" and larger, can be replaced without 
removing the meter from the line. Modular design and economical internal 
parts allow for inexpensive, speedy rebuilds. Optional built-in test ports 
make field testing easy and convenient.

CONNECTIONS: Available with external (N.P.S.M.) straight pipe threads (ANSI 
B1.20.1) on 3/4" and 1" sizes; integral two-bolt oval flanges or internal 
(NPT) pipe threads (ANSI B1.20.1) on 1-1/2" and 2" sizes. ANSI class 150 
flanges on 3" through 6" sizes (class 125 cast iron or class 150 bronze 
companion flanges available on request).

© Mueller Systems 12/13/2012



* Registration equal to one full revolution of the sweep hand.

Meter 
Size

 Initial Dial*  Capacity  Initial Dial *  Capacity

3/4" 10 Gallons 10 Million 1 Cubic Foot 1 Million
1" 10 Gallons 10 Million 1 Cubic Foot 1 Million
1-1/2" 100 Gallons 100 Million 10 Cubic Feet 10 Million
2" 100 Gallons 100 Million 10 Cubic Feet 10 Million
3" 100 Gallons 100 Million 10 Cubic Feet 10 Million
4" 100 Gallons 100 Million 10 Cubic Feet 10 Million
6" 1000 Gal 1 Billion 100 Cubic Ft 100 Mill.

Meter 
Size

Typical Low 
Flow

(95% Min.)

Typical

Operating Range
(100% ± 2%)

Maximum 
Continuous 
Operation

Maximum 
Intermittent 

Flow
3/4" 1/2 GPM 1 to 30 GPM 25 GPM 35 GPM
1" 3/4 GPM 1-1/2 to 50 GPM 35 GPM 55 GPM
1-1/2" 1-1/2 GPM 2 to 100 GPM 70 GPM 110 GPM
2" 2 GPM 3 to 160 GPM 115 GPM 175 GPM
3" 2-1/2 GPM 4 to 350 GPM 240 GPM 390 GPM
4" 3-1/2 GPM 5 to 650 GPM 450 GPM 715 GPM
6" 5 GPM 15 to 1300 GPM 910 GPM 1430 GPM

M
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VR

Meter Registration Flow Characteristics

Model MVR
Magnetic Drive Vertical Turbine Meters

Sizes 3/4"x1/2", 3/4", 3/4"x1", 1", 1-1/2", 2", 3", 4" and 6"

Dimensions and Weights

Meter Size 3/4"x1/2" 3/4" 3/4"x1" 1" 1-1/2" 2" 1-1/2" 2" 3" 4" 6"
Ends Threaded (screwed) Flanged

Model MVR30 MVR30A MVR30B MVR50 MVR100 MVR160 MVR100 MVR160 MVR350 MVR650 MVR1300
Dimensions

A 9" 9" 9" 10-3/4" 12-5/8" 15-1/4" 13"  17" 12" 14" 18"
AA* 7-1/2" 7-1/2" 7-1/2" 9" 9" 10-1/2" 9" 10" - - -
B 5" 5" 5" 5-1/2" 5-3/4" 6-1/4" 5-3/4" 6-1/4" 8-7/16" 9-3/8" 12-9/16"
C 1-13/16" 1-13/16" 1-13/16" 2-3/8" 2-3/8" 3" 2-3/8" 3" 3-7/8" 4-5/8" 6"
D N/A N/A N/A N/A N/A N/A 4" 4-1/2" 6" 7-1/2" 9-1/2"
E N/A N/A N/A N/A N/A N/A 5/8" 5/8" 3/4" 3/4" 7/8"
F N/A N/A N/A N/A N/A N/A 11/16" 15/16" 5/8" 11/16" 13/16"

Max.width 3-3/4" 3-3/4" 3-3/4" 4-1/4" 4-3/8" 5-3/8" 5-3/8" 5-15/16" 7-7/8" 9-3/4" 12-7/8"

Net weight 6 (5*) 6 (5*) 6 (5*) 8 (7*) 11 (9*) 15 (14 *) 12 (9*) 20 (14*) 38 68 140

*Compact length 
**1-1/2" and 2" Flanged meters have 2 bolt oval flange pattern. 
NOTE: Meter couplings are optional and must be ordered separately. Weights are in pounds and are approximate.

1-1/2" and 2" COMPACT MVR with 
Internal NPT ends

3", 4" and 6" MVR

3/4" and 1" COMPACT MVR

1-1/2" and 2" COMPACT MVR with  
integral 2 bolt flange ends**

1-1/2" and 2" STANDARD MVR with
 Internal NPT ends

1-1/2" and 2" STANDARD MVR with 2 bolt flange 
ends** and spool piece

3/4" and 1" STANDARD MVR

A

C

B

A
F

D

B

C

E
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Model MVR
Magnetic Drive Vertical Turbine Meters
Sizes 3/4"x1/2", 3/4", 3/4"x1", 1", 1-1/2", 2", 3", 4" and 6"
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VRAccuracy – 3/4" and 1"

Accuracy – 1-1/2" and 2"

Accuracy – 3" and 4"

Accuracy – 6"

*Performance curves are typical only and not a guarantee of performance.

Head loss – 3" and 4"

Head loss – 6"

Head loss – 3/4" and 1"

Head loss – 1-1/2" and 2"

AWWA
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Performance Performance
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The Mueller Systems through-the-lid (TTL) antenna is 
designed to maximize the performance of the Mi.Node 
radio module by minimizing the effects of signal 
attenuation and deterioration caused by the meter box, 
ground and humidity.

NoTe: The TTL is not suited for installation in roads 
or high vehicular traffic areas.  The addition of the 
spacer in pedestrian areas could be a potential trip 
hazard.

The kit provides a black plastic assembly which 
extends through the pit lid. A bracket locked to the 
assembly holds the Mi.Node unit near the lid to 
optimize performance.

TTL Antenna     
Through-the-Lid (TTL) Antenna
For Metal, Plastic and Concrete Lids

TT
L 
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nn
a
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Precision Meets Advanced Energy Management

From day-to-day power 
management to the next storm, 

are you prepared?

At the core of Landis+Gyr’s global success in 
helping utilities manage energy better stands 
the FOCUS® family of solid-state, residential 
metering solutions. Designed to evolve 
alongside new technologies, FOCUS meters 
are a staple in protecting your investment, 
enhancing customer service and building on 
your sensor ecosystem. Our third-generation 
service disconnect models are consistently 
proven in the field, 14 million and counting.

Flexible and robust in design, the FOCUS 
family meets performance requirements with 
unsurpassed quality and efficiency. Stringent 
testing for hardness, higher spec materials, 

yet fewer board design components/pieces, 
deliver a durable reliable meter. Thus, you  
can expect highly accurate and consistent 
load performance over the 20+ year life of  
any FOCUS meter.

Landis+Gyr works with a number of 
communication providers and provides 
multiple configuration options in the FOCUS 
meter. The result: an easily adaptable 
solution for the various advanced metering 
technologies you need to leverage—whether 
you are on an RF, PLC or cellular network—to 
protect your investment and confirm future 
readiness. 

HIGHLIGHTS:

 ■ Most advanced, cam-driven 
switch design to withstand 
10K cycles at full rated current

 ■ Surpasses ANSI requirements

 ■ Switch continues operation, 
even in low voltage conditions

 ■ Prepay ready

 ■ Bidirectional metering enables 
distributed energy, solar/wind 
and cogeneration applications

 ■ Scalable—without expensive 
soft-key upgrades (sag/swell)

 ■ Real-time monitoring and  
data delivery 

 ■ Power quality data

 ■ Over-the-air firmware  
update ready

 ■ Anti-theft protection

 ■ Temperature monitoring 

 ■ Two, simultaneous demands 
(kWh and kVA or kVAR)

 ■ Two reactive methods

 ■ Ease of AMI Integration

Residential Metering
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Precision Meets Advanced Energy Management

Choice and Flexibility

E130 FOCUS AL

Designed with field proven technology, 
the FOCUS AL uses minimal parts 
and connectors for reliability in basic 
bidirectional kWh measurement. Discrete 
sensing technology allows for monitoring 
of individual voltage along with tamper 
conditions. The AMI-friendly design offers 
many communications options, creating 
what is considered to be the best meter 
on the market for adaptability.  
 
 
 

E330 FOCUS AX and E350 AX SD

Building upon the E130 FOCUS AL, 
Landis+Gyr takes residential metering 
to the next level by adding demand, 
time-of-use and load profile capabilities 
to the E330 FOCUS AX. The E350 
FOCUS AX SD expands AX capabilities 
by incorporating a 200A, motor driven, 
cam action disconnect/reconnect switch 
under the meter cover. Considered the 
most advanced switch in the market 
today, field proven and reliable E350 
AX SD is Landis+Gyr’s third-generation 
design answer to evolving utility 
requirements.

E331 FOCUS AXe and E351 AXe SD

Expanding on the AX solution, the 
FOCUS AXe/AXe SD provides enhanced 
security, more AMI power availability and 
two demands/reactive methods—among 
other enhancements to support emerging 
smart grid initiatives.

Non-volatile memory + + +
Digital Multiplication Measurement Technique + + +
20+ year life design + + +
Time of use and demand billing display options  + +
Optical port lockout option  + +
Event log of 500+ entries  + +
Service limiter function (SD models only)  + +
Load profile (8 channels)  + +
9-digit LCD  + +
12 self reads  + +
Expanded memory and power supply   +
Enhanced security and tamper detection features   +
Voltage monitoring + + +
Sag/swell detection  + +
Reactive kVAh or kVARh  + +
2nd demand (kVA or kVAR)   +

E130 FOCUS AL
E330 FOCUS AX

E350 AX-SD
E331 FOCUS AXe

E351AXe-SD

The FOCUS Family of Residential Meters

Fe
at

ur
es



E650 S4e

Enhanced metering for Commercial 

and Industrial Applications

Built on the time-tested platform, the S4e extends the “build 

a meter concept” into the realm of open-architecture protocol, 

fully supporting the ANSI C12.18, C12.19 and C12.21

communication protocol standards.

A changing meter for a changing market:

The S4e maintains its flexibility with a FLASH technology

programmable microprocessor. Field re-probrammability via 

the ANSI standard type II optical port preserves your investment

with the evolving requirements of the ANSI protocol, and changing

demands of the market. The S4e incorporates 128k of on-board

memory storage for load profile, self-reads and event logs

providing an easy upgrade path without the need for an additional

option board. Load profile can be configured for up to 15 channels

of information from a choice of 24 different storage metrics.

The build-a-meter concept provides modular growth in the 

S4e with software upgrades for time of use, reactive energy

metering, transformer lkoss compensation, load profile as well 

as the flexibility of adding any combination of communication 

and relay option boards.

The S4e is an ‘AMI friendly’ meter with the largest space under 

the cover for AMI integration. A wide range of modular and

integrated communication options are currently available, either

factory installed or for retrofit. Technologies include power line

carrier, mesh network, digital cellular, RS-232, RS-485 and the

advanced modem.

www.landisgyr.com 765.742.1001

Product Specification and Schedule Sheet

Load Profile 

• 128K on-board option available 

• Up to 15 channels from choice of 

24 metrics available in S4e meter

Key Benefits

• KYZ with Programmable Pulse 

Output Value

• EOI 

• Demand Threshold Alert 

• Voltage Threshold Alert 

• Diagnostics 

• Load Control 

• Up to two inputs from external devices 

• Pulses input to load profile 

• Activate real-time rate

• Optional transformer loss compensation

• AMI friendly



Product Specification and Schedule Sheet

General Specifications Active Energy “kWh-kW” and optional Reactive kVAh-kVA  kVARh-kVAR

Digital Multiplication Measurement Technique

Non-Volatile Memory

Designed for 20+ years life

Meets ANSI standards for performance

Utilizes ANSI protocol (between meter and AMI device)

9 digit LCD

Display scroll sequence programmable (factory or end user)

Operating Temperature -40C to 85C under cover

Operating Voltage 60% to 115% of Vn

Frequency 50 or 60Hz +/- 5%

Humidity 5% to 95% relative humidity, non condensing

Accuracy Class Class 20, 120, 200 & 320 Meters +/- 0.2%

Class 480 Meters and Forms 36S, 29S, 36A +/- 0.5%

Over Voltage Withstand

Temporary (.5 sec) 150% rated voltage

Continuous (5 hours) 120% rated voltage

Applicable Standards ANSI C12.1 for electric meters

ANSI C12.10 for physical aspects of watt hour meters

ANSI C12.20 for electricity meters, 0.2 and 0.5 accuracy classes

CAN3-C17-M84 Canadian specifications for approval of type of electricity meters

CAN3-Z234.4-79 Canadian Specs for all numeric dates and times

Voltage Burden ≤ 2.5W

Landis+Gyr Communication 2 Way Gridstream RF

2 Way Gridstream PLC

1 Way PLC

1 Way Fixed Network RF

Third Party Communication Aclara STAR Network — RF

Aclara TWACS Technology — PLC

Metrum CDMA/1xRTT and GSM/GPRS under glass

Cooper Power Systems 2 Way PLC

Silver Spring Network 2 Way RF Mesh

Specifications

AXS4e & AXRS4e RXS4e & RXRS4e AXL

Wide Dynamic Voltage Range (120-480) ● ● ●

Service Scan Automatic service recognition ● ● ●

GyrBox™ Site Diagnostics ● ● ●

6 Self-reads available with load profile memory installed ● ●

Available up to 15 Channel Data Recording Underglass ● ●

Five TOU Rates ● ●

Available Internal Modem ● ●

Up to four output relays ● ●

Up to two external inputs ● ●

Firmware Upgradeable ● ● ●

True Three-phase Calibration ● ● ●

4 or 5 digit x1 or x10 display ● ● ●

Optional 128k Memory ● ●

VAR, VA rms and VA vectorial measurements ●

Calculates neutral current ●

Direct Power Factor Calculation ●



Form Nominal Voltage Current Class Test Amps Starting Load Kh

45S (5S) 120V – 480V CL 20 2.5 0.005 Amp (0.6W) 1.2

45A (5A) 120V – 480V CL 20 2.5 0.005 Amp (0.6W) 1.2

36S (6S) 120V – 480V CL 20 2.5 0.005 Amp (0.6W) 1.8

36A (6A) 120V – 480V CL 20 2.5 0.005 Amp (0.6W) 1.8

29S 120V – 480V CL 20 2.5 0.005 Amp (0.6W) 1.8

9S/8S 120V – 480V CL 20 2.5 0.005 Amp (0.6W) 1.8

10A/8A 120V – 480V CL 20 2.5 0.005 Amp (0.6W) 1.8

12S 120V – 480V CL 200 30 0.050 Amp (6.0W) 14.4

12SE 120V – 480V CL 320 50 0.080 Amp (9.6W) 14.4

12K 120V – 480V CL 480 50 0.120 Amp (14.4W) 28.8

27K 120V – 480V CL 480 50 0.120 Amp (14.4W) 28.8

16/15/14S 120V – 480V CL 200 30 0.050 Amp (6.0W) 21.6

16/15/14A 120V – 480V CL 120 30 0.050 Amp (6.0W) 21.6

15/15/14SE 120V – 480V CL 320 50 0.080 Amp (9.6W) 21.6

16/15/14K 120V – 480V CL 480 50 0.120 Amp (14.4W) 43.2

2S 120V – 480V CL 200 30 0.050 Amp (6.0W 7.2

2SE 120V – 480V CL 320 50 0.080 Amp (9.6W) 7.2

3S 120V – 480V CL 20 2.5 0.005 Amp (0.6W) 0.3

1S 120V – 480V CL 200 15 0.050 Amp (6.0W 1.8

4S 120V – 480V CL 20 2.5 0.005 Amp (0.6W) 0.6

25S 120V – 480V CL 200 30 0.050 Amp (6.0W 14.4

The S4e meter is available in the following forms:

Net Single Pack Single Pack Four Pack Four Pack Pallet Pallet

Form Lbs. Weight Dimensions Weight Dimensions Weight Dimensions

2S 5 6 lbs. 9" x 11" x 9" 19 lbs. 15 1/2" x 10" x 15 1/2" 370 lbs. 31" x 46" x 45"

3S) 5 6 lbs. 9" x 11" x 9" 19 lbs. 15 1/2" x 10" x 15 1/2" 370 lbs. 31" x 46" x 45"

5S/45S 4 6 lbs. 9" x 11" x 9" 19 lbs. 15 1/2" x 10" x 15 1/2" 370 lbs. 31" x 46" x 45"

6S/36S 5 6 lbs. 9" x 11" x 9" 19 lbs. 15 1/2" x 10" x 15 1/2" 370 lbs. 31" x 46" x 45"

8S/9S 5 6 lbs. 9" x 11" x 9" 19 lbs. 15 1/2" x 10" x 15 1/2" 370 lbs. 31" x 46" x 45"

12S(E) 4 6 lbs. 9" x 11" x 9" 19 lbs. 15 1/2" x 10" x 15 1/2" 370 lbs. 31" x 46" x 45"

16S(E) 5 6 lbs. 9" x 11" x 9" 19 lbs. 15 1/2" x 10" x 15 1/2" 370 lbs. 31" x 46" x 45"

S4e S-Base:

12K 7 10 lbs. 10 3/4" x 15" x 12" N/A N/A 250 lbs.* 31" x 46" x 43"

16K 8 12 lbs. 10 3/4" x 15" x 12" N/A N/A 250 lbs.* 31" x 46" x 43"

27K 9 12 lbs. 10 3/4" x 15" x 12" N/A N/A 250lbs.* 31" x 46" x 43"

S4e K-Base:

5A 7 9 lbs. 10 3/4" x 15" x 12" N/A N/A 250 lbs.* 31" x 46" x 43"

6A 7 9 lbs. 10 3/4" x 15" x 12" N/A N/A 250 lbs.* 31" x 46" x 43"

8A/10A 7 9 lbs. 10 3/4" x 15" x 12" N/A N/A 250 lbs.* 31" x 46" x 43"

16A 7 9 lbs. 10 3/4" x 15" x 12" N/A N/A 250 lbs.* 31" x 46" x 43"

Standard pallet size of 96 meters

* Denotes alternate pallet size of 30 meters

S4e A-Base:

Product Specification and Schedule Sheet



E650 S4e

S4e S-Base

S4e K-Base

S4e A-Base

Optical Port/Keylock Reset (90º)

Cover Options

Optical Port/No Reset

Optical Port Only

Optical Port/Reset (Default)

Product Specification and Schedule Sheet



E650 S4e Upgrade Kits

Firmware Upgrade Kits

Meter firmware upgrades are controlled by a Hardlock

Key. The Hardlock Key is attached to a USB port of the

computer. Meter upgrades are placed into the Hardlock

Key by contacting the factory and referencing the

purchase order for the meter upgrades. A code will be

given via phone or fax that will enable the number of

upgrades purchased. Firmware upgrades are handled

using ProPak software and the USB Hardlock Key. 

Load Profile Memory Upgrades

The S4e Ram or Load Profile Memory can be activated

using ProPak software and a USB Hardlock key. The

RAM consists of 128K of memory. Once the memory is

activated with ProPak, a program with Load Profile

function can be loaded into the meter using

1132PROG/COM Software. This gives the S4e a distinct

advantage for monitoring power quality and billing data.

Internal Modem Upgrade Kits

The S4e internal modem kit consists of a modem 

card that is installed below the S4e main board in the

S4e’s communication slot. The kit contains the modem

card, communication cable and instructions for

installation. Once installed in the S4e meter, the modem 

is programmed by the 1132Prog/1132Com software. 

The modem may be used for remote access of the S4e

meter’s billing data, load profile and for displaying the

meter’s instantaneous data for real-time monitoring with

the DATAGYR EIS Energy Information System software.

The modem communicates at 300, 1200, 2400 or 9600

baud and can be programmed with flexible answer hours.

The S4e with a modem can also be programmed to

initiate calls to report power recovery, error conditions 

and more.

RS-232 Interface Upgrade Kit

The S4e internal RS-232 Interface Kit consists of an 

RS-232 card installed below the S4e board in the S4e’s

commuinication slot. The kit contains the RS-232 card,

communication cable and instructions for installation.

Once installed in the S4e meter, the RS-232 Interface can

be used for direct RS-232 connection to the meter from 

a computer or external cell phone. The RS-232 interface

may be used to extend communication with the

Reader/Programmer outside of the meter’s enclosure 

in situations where direct access to the meter’s optical

port is restricted. The Landis+Gyr 1132Prog/ 1132Com

Reader/Programmer and DATAGYR EIS software both

support RS-232 connections without the need for

additional equipment installed in the computer. These

software packages can read the S4e meter’s billing 

and load profile data and can display the meter’s

instantaneous data for real-time monitoring. The 

interface communicates at 1200 or 9600 baud.

Option Upgrade Kites

An optional input/output kit provides up to four, form 

C, solid-state relays and up to two external inputs for

recording pulses from a remote source. The kit consists

of the option board, retainers, connection cable and

installation instruction. Once external input can also be

used for real-time rate changes or self-read actuation.

The board can be easily added in the field without the

need for special tools or soldering. The S4e KYZ 

outputs are from “C”, opto FET, general purpose, output

relays and the external inputs are general purpose 

non-wetted inputs.

Option Capabilities 

One Relay/No Input – Part #69520-1

• Programmable for KYZ, End of Interval (EOI), Load

Control (LC), Demand Threshold Alert, GyrBox™ Alert

Output, Power Factor Threshold Alert and Voltage

Threshold Alert

• No input option

Two Relay/One Input – Part #69520-2

• Each relay programmable for KYZ, End of Interval

(EOI), Load Control (LC), Voltage Threshold Alert,

GyrBox™ Alert Out and Power Factor Threshold Alerts

• Input programmable for Real Time, Load Profile

Channel Input or Self-Read Activation

Four Relay/Two Input – Part #69520-3

• Each relay programmable for KYZ, End of Interval

(EOI), Load Control (LC), Demand Threshold Alert,

Voltage Threshold Alert, GyrBox™ Alert Output and

Power Factor Threshold Alerts

• Input 1 programmable for Real Time, Load Profile

Channel input or Self-Read Activation

• Input 2 programmable for Lead Profile Channel input
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E650 S4e

2800 Duncan Road

Lafayette, IN  47904    U.S.A

Phone: 765.742.1001

Tech Support: 800.777.2774

FAX: 765.429.0936

www.landisgyr.com
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With focus on customer satisfaction, we are committed to

providing the best metering solution in terms of capability,

technology and affordability. By utilizing our experience and

technology with that of our strategic allies and development

partners, we provide metering solutions that cover the range

of utilities’ commercial and industrial metering needs.
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LIMITED WARRANTY FOR MUELLER SYSTEMS PRODUCTS 

 
 
This Warranty shall apply to the Mueller Systems hardware and software products specified in Appendix A 
(respectively, the “Hardware” and “Software” and collectively, the “Products”) and is extended only to utilities, 
municipalities and other commercial users of the Products (referred to as the “Customer”).  
 
Product Warranty 
Subject to the limitations and conditions set forth 
herein, Mueller Systems warrants that commencing 
from the date of shipment to the Customer and 
continuing for the period set forth in Appendix A 
(referred to as the “Warranty Period”); (a) the 
Hardware will be free from defects in materials and 
workmanship under normal use, installation and 
service conditions; (b) the media on which the 
Software is furnished will be free of defects in 
materials and workmanship under normal use; and (c) 
the Software substantially conforms to the applicable 
published Mueller Systems functional specifications 
for the Software.  Except as provided for in Appendix 
A, Mueller Systems will, at its option, either repair or 
replace the Product if it malfunctions or becomes 
inoperable due to a defect in workmanship or 
materials during the Warranty Period.  If in its sole 
discretion Mueller Systems determines that it is 
unable to repair or replace the Product, it will refund 
to Customer a pro-rated amount paid for the defective 
Product.  Products that are repaired or replaced under 
this Warranty will be warranted for the remainder of 
the original Warranty Period or 30 days, whichever is 
longer.   
 
Exclusions 
If, in Mueller Systems’ sole judgment, a Product has 
been subject to misuse, neglect or accident or has 
been damaged through abuse, alternation, improper 
installation or application, failure to follow Mueller 
Systems’ operation or maintenance instructions or 
negligence in transportation, handling, or storage, or 
repaired by anyone other that Mueller Systems or its 
authorized personnel, this Warranty will not be 
applicable.  For Software, this Warranty will not 
apply if there has been a change to the Software’s 
operating environment not made or authorized by 
Mueller Systems; Customer fails to install any 
correction or enhancement provided by Mueller 
Systems; or a virus is introduced through not fault of 
Mueller Systems.  This Warranty will also not cover 
damage due to acts of God, power failures, 
lightening, fire, fold, severe weather, hailstorms, 
insect and pest infestation, and other events 
reasonable beyond Mueller Systems’ control.   
 
Product Returns 
Claims under this Warranty will be considered if 
submitted to Mueller Systems within 60 days 
following the discovery of any defect covered by this 

Warranty and provided Mueller Systems or its agents 
are permitted a commercially reasonable opportunity 
to examine and analyze the material or workmanship 
claimed to be defective.  If Mueller Systems elects to 
repair the Product, Customer will send it, properly 
packaged, to a repair facility designated by Mueller 
Systems.  Customer will pay the cost of returning 
defective Products to the place of repair designated 
by Mueller Systems and Mueller Systems will pay 
the cost of delivering repaired or replacement 
Products to Customer. 
 
Limits of Warranty and Liability 
Damage to persons or property or other loss or injury 
resulting from defects in the Products or from 
improper installation or use shall not be the 
responsibility of Mueller Systems.  Mueller Systems 
will not under any circumstance be liable for any 
indirect, special, incidental or consequential damages 
of any nature, whether based on contract, tort or other 
legal theory including but not limited to, business 
interruption costs, loss of profit or revenue, loss of 
data, loss of use of services, cost of capital, cost of 
substitute services or facilities, downtime costs or 
damages and expenses arising out of third-party 
claims, even if Mueller Systems has been advised of 
the possibility of such damages.  In all cases, Mueller 
Systems’ total liability will be limited to the total 
payments made by Customer to Mueller Systems for 
the Products and services provided.  
 
Disclaimer of Warranty 
EXCEPT AS EXPRESSLY SET FORTH IN THIS 
WARRANTY, MUELLER SYSTEMS DISCLAIMS 
ALL OTHER EXPRESS OR IMPLIED 
WARRANTIES, CONDITIONS, OR 
REPRESENTATIONS, INCLUDING BUT NOT 
LIMITED TO, ANY IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE, WARRANTIES 
AGAINST TITLE AND AGAINST 
INFRINGEMENT AND WARRANTIES ARISING 
FROM A COURSE OF DEALING, USAGE OR 
TRADE PRACTICE.  TO THE EXTENT ANY 
IMPLIED WARRANTY CANNOT BE 
EXCLUDED, SUCH WARRANTY IS LIMITED IN 
DURATION TO THE EXPRESS WARRANTY 
PERIOD. 
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Appendix A 
Software / Equipment 

 
1. AMR / AMI Products1

  
:  

Software – Mi.Host, Mi.Data, EZReader and other software products are covered by a one (1) year warranty on material and workmanship and 
shall perform substantially as described with Provider then current Documentation.  
  
Hardware – Mi.Node electric (Smart Meter),  Mi.Hub Data Collector, Street Machine RF Receiver, PitStop handheld receivers, TRuRead™ 
remotes, laptops PC’s, Server Hardware and all other peripheral electronic products are covered by a one (1) year warranty on material and 
workmanship.  
  
Radio Modules – Mi.Node Water Modules and Hot Rod™ Modules are covered by a ten (10) year warranty on material and workmanship. 
Additionally, Mi.Node Water Modules and Hot Rod™ Modules are covered by a prorated warranty for years eleven (11) through fifteen (15) at a 
fifty-percent (50%) discount, years sixteen (16) through twenty (20) at a twenty-five-percent (25%) discount. Mi.Hydrant Transceivers and model 
420RDM (Remote Disconnect Valve) are covered by a five (5) year warranty on material and workmanship. Additionally, the unit is covered by 
a prorated warranty for years six (6) through ten (10) at a fifty-percent (50%) discount. All prorated warranty credit listed will apply to list pricing 
in effect at the time of the return.  
  
Encoder Register Products – Hersey Translator™ Encoder registers, Wall Pads and Pit Pads are covered by a ten (10) year warranty on material 
and workmanship. Additionally, the complete unit is covered by a prorated warranty for years eleven (11) through fifteen (15) at a fifty-percent 
(50%) discount, years sixteen (16) through twenty (20) at a twenty-five-percent (25%) discount. The prorated warranty credit listed will apply to 
list pricing in effect at the time of the return.    
 
2. Water Metering Products:   

  
Models 400, 500, MVR, RFM, FM3, HM, and HbMag cold-water meters and detector check models, EDCIV are covered against defects in 
material and workmanship for a period of one (1) year from the date of installation.   
  
Maincases for the above listed meters are guaranteed to be free from defects in material and workmanship for a period of twenty-five (25) years 
from the date of installation.  
  
Standard Registers for the above listed meters are guaranteed to be free from defects in material and workmanship for a period of fifteen (15) 
years from the date of installation.  
  
Models 400 and 500 meters are guaranteed to perform to AWWA new meter accuracy standard as defined in the most current revision for a 
period of five (5) years from the date of installation.   
  
Models MVR, RFM, FM3, HM and HbMag meters are guaranteed to perform to AWWA new meter accuracy standard as defined in the most 
current revision for a period of one (1) year from the date of installation.   
  
Models 400 and 500 meters are guaranteed to perform to AWWA repaired meter accuracy standards for the following time periods:  
  
5/8” – Fifteen (15) years from the date of installation, or the registration of 1,750,000 U.S. gallons, whichever comes first;  
  
3/4” – Fifteen (15) years from the date of installation, or the registration of 2,000,000 U.S. gallons, whichever comes first;  
  
1” – Fifteen (15) years from the date of installation, or the registration of 3,000,000 U.S. gallons, whichever comes first;  
  
1-1/2” – Fifteen (15) years from the date of installation, or the registration of 5,500,000 U.S. gallons, whichever comes first;  
  
2” – Fifteen (15) years from the date of installation, or the registration of 8,500,000 U.S. gallons, whichever comes first.  

  
If the above listed meters do not perform as specified, Provider will repair or replace them, at Provider’s option, subject to the following:  
  
a) Provider shall be determined to not be performing as guaranteed if it fails to pass an accuracy test, conducted by the customer according to 

AWWA standards.  If the meter is inoperative because of foreign material, all such material must be removed prior to testing.  A copy of the 
customer’s test results must accompany the Hersey meter being returned. If the customer chooses not to test a Hersey meter before returning 
it, Provider will repair or replace the meter at Provider’s option after the meter has been tested by Provider. When test is conducted by 
Provider, the customer will be charged a reasonable testing fee.]  

b)   
 

                                                 
1 Unless otherwise expressly stated herein, all warranty terms are provided from the date of this Agreement 



City of Smithville 
Investment Grade Audit 

 

 

 

Printed on 100% recycled paper.  Page content is subject to Confidentiality Restrictions. 

Smithville, Texas  Appendix B 
June 3, 2015  Page B-1 

Appendix B: Retrofit 2 Calculations and Datasheets 

Please reference this section for Retrofit 2 calculations and datasheets.  
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Line Building 
Name

Location Pre Fixture 
Key

Pre Fixture Description Pre Fixture 
Style

Pre Qty Pre 
Watts

Retro Strategy Post Fixture 
Key

Post Fixture Description Post Fixture Style Total 
Post 
Qty

Post 
Watts

Annual 
Hours

Control Description Control Style Control 
Qty

1 City Hall  Lobby Main 4ssea 4L4' T8 32w/EL trof acr 12 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 12 57 2,990 OCC SENSOR CEILING droptile 3 circuit 1

2 City Hall
 Office Open Muni 
Courtroom 4ssea 4L4' T8 32w/EL trof acr 9 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 9 57 2,990 OCC SENSOR CEILING droptile 2 circuit 1

3 City Hall  Office Open Copy 4ssea 4L4' T8 32w/EL trof acr 4 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 4 57 2,990
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

4 City Hall  Office Open Utility 4ssea 4L4' T8 32w/EL trof acr 8 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 8 57 2,990 OCC SENSOR CEILING droptile 2 circuit 1

5 City Hall  Storage Vault 2x60d 2x60W INCANDESCENTS drum 2 120 New LED 10led.nd 10 WATT LED/NEW new LED drum acrylic 2 10 2,990
TIMER WALLSWITCH 
1GANG switch 1 circuit 1

6 City Hall  Storage Lounge 4f40sema 4L4' T12 34w EE/EEMAG trof acr 1 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 1 57 2,990
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

7 City Hall  Bath Staff 1f20sssvan 1L2' T12 20w STD/STD vanity 1 32 Relamp/Reballast LF 12 1L2' T8 15w/ELEE rlrb LF 1 17 2,990 NO RETRO no change 0

8 City Hall  Hall Back 4ssea 4L4' T8 32w/EL trof acr 4 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 4 57 2,990 NO RETRO no change 0

9 City Hall  Office Director 4ssea 4L4' T8 32w/EL trof acr 3 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 3 57 2,990
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

10 City Hall  Office Open Secretary 4ssea 4L4' T8 32w/EL trof acr 6 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 6 57 2,990
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

11 City Hall  Storage Vault 2x60d 2x60W INCANDESCENTS drum 2 120 New LED 10led.nd 10 WATT LED/NEW new LED drum acrylic 2 10 1,000
TIMER WALLSWITCH 
1GANG switch 1 circuit 1

12 City Hall  Storage Z 2x60d 2x60W INCANDESCENTS drum 2 120 New LED 10led.nd 10 WATT LED/NEW new LED drum acrylic 2 10 1,000
TIMER WALLSWITCH 
1GANG switch 1 circuit 1

13 City Hall  Mechanical Custodian 2f40sems 2L4' T12 34w EE/EEMAG strip 1 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 1 43 2,990
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

14 City Hall  Office Tiffany 4ssea 4L4' T8 32w/EL trof acr 3 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 3 57 2,990
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

15 City Hall  Lounge Staff 4ssea 4L4' T8 32w/EL trof acr 2 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 2,990
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

16 City Hall  Office Open 21 4ssea 4L4' T8 32w/EL trof acr 2 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 2,990
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1



17 City Hall  Bath Vest (2) 60d 60W INCANDESCENT drum 2 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 2 11 2,990 NO RETRO no change 0

18 City Hall  Bath M/W (2) 4ssea 4L4' T8 32w/EL trof acr 2 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 2,990
OCC SENSOR 
WALLSWITCH DT 1GANG

switch dualtech 1 
circuit 2

19 City Hall  Utility Custodian 60kpc 60W INCANDESCENT
keyless 
pullchain 1 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 1 11 2,990 NO RETRO no change 0

20 City Hall  Hall Waiting Back 4ssea 4L4' T8 32w/EL trof acr 4 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 4 57 1,000
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

21 City Hall  Hall Mayor 4ssea 4L4' T8 32w/EL trof acr 4 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 4 57 2,990 NO RETRO no change 0

22 City Hall  Office Mayor 4ssea 4L4' T8 32w/EL trof acr 3 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 3 57 2,990
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

23 City Hall  Office 33 4ssea 4L4' T8 32w/EL trof acr 3 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 3 57 2,990
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

24 City Hall  Conference 34 4ssea 4L4' T8 32w/EL trof acr 6 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 6 57 2,990
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

25 City Hall  Kitchen 34 60d 60W INCANDESCENT drum 1 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 1 11 2,990 NO RETRO no change 0

26 City Hall  Office 39 4ssea 4L4' T8 32w/EL trof acr 4 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 4 57 2,990
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

27 City Hall  Bath 39 1f20sssvan 1L2' T12 20w STD/STD vanity 1 32 Relamp/Reballast LF 12 1L2' T8 15w/ELEE rlrb LF 1 17 2,990 NO RETRO no change 0

28 City Hall  Storage 26 2x60d 2x60W INCANDESCENTS drum 2 120 New LED 10led.nd 10 WATT LED/NEW new LED drum acrylic 2 10 1,000
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

29 City Hall  Courtroom Council 4ssea 4L4' T8 32w/EL trof acr 20 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 20 57 1,000 OCC SENSOR CEILING droptile 2 circuit 1

30 City Hall
 All Areas Battery 
Backup/Bld. Totals nonenone NO EXISTING FIXTURE

no fixture 
exists 12 0 battery backup bbu NO RETRO battery backup 12 0 0 NO RETRO no change 0

31 City Hall  Office 41 4ssea 4L4' T8 32w/EL trof acr 2 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 2,990
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

32 City Hall  Bldg Mt Front 60sqr 60W INCANDESCENT
square 
recessed 2 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 2 11 4,368 NO RETRO no change 0

33 City Hall  Bldg Mt Back 60sqr 60W INCANDESCENT
square 
recessed 12 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 12 11 4,368 NO RETRO no change 0



34 City Hall  Walkway Flag 75flood 75W INCANDESCENT flood 1 75 Screw-Base LED 17ledsi.par38 17 WATT LED SI screw in LED par38 1 17 4,368 NO RETRO no change 0

35 City Hall  Walkway Front 75flood 75W INCANDESCENT flood 1 75 Screw-Base LED 17ledsi.par38 17 WATT LED SI screw in LED par38 1 17 4,368 NO RETRO no change 0

36 City Hall  Walkway Dropbox m400shoe20 400W METAL HALIDE
shoebox 20' 
pole 1 455 New Exterior LED

93ed.nshoe/ph
oto 93 WATT LED/NEW new LED shoebox 1 93 4,368 NO RETRO no change 0

37 Police Station  Lobby Front 4f40sema 4L4' T12 34w EE/EEMAG trof acr 1 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 1 57 8,372 NO RETRO no change 0

38 Police Station  Office Open Reception. 4f40sema 4L4' T12 34w EE/EEMAG trof acr 4 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 4 57 4,004 NO RETRO no change 0

39 Police Station  Hall Total 4f40sema 4L4' T12 34w EE/EEMAG trof acr 11 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 11 57 8,372 NO RETRO no change 0

40 Police Station  Office Comm. Serv. 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 2,200
OCC SENSOR 
WALLSWITCH 2GANG switch 2 circuit 1

41 Police Station  Office Interview 4ssea 4L4' T8 32w/EL trof acr 2 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 2,200
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

42 Police Station  Lounge Staff 4ssea 4L4' T8 32w/EL trof acr 3 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 3 57 2,200
TIMER WALLSWITCH 
1GANG switch 1 circuit 1

43 Police Station  Bath Staff 60exfan 60W INCANDESCENT
exhaust fan 
light 1 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 1 11 1,500 NO RETRO no change 0

44 Police Station  Cell Open 2f96sems 2L8' T12 60w EE/EEMAG strip 3 123 Relamp/Reballast LF & Kit 25w2h.sk-8
2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 3 57 1,820

TIMER WALLSWITCH 
1GANG switch 1 circuit 1

45 Police Station  Office Files 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 2,200
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

46 Police Station  Closet  Evidence 2f40sems 2L4' T12 34w EE/EEMAG strip 1 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 1 43 1,000 NO RETRO no change 0

47 Police Station  Office It 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 2,200
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

48 Police Station  Office Open Captain 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 4,004 OCC SENSOR CEILING droptile 1 circuit 1

49 Police Station  Closet  Captain 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 1,000
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

50 Police Station
 Office Open Across From 
Captain 4f40sema 4L4' T12 34w EE/EEMAG trof acr 3 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 3 57 4,004

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1



51 Police Station  Office Corp. 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 2,200
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

52 Police Station  Office Open Chief 4f40sema 4L4' T12 34w EE/EEMAG trof acr 4 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 4 57 4,004 OCC SENSOR CEILING droptile 1 circuit 1

53 Police Station  Bath Staff 60exfan 60W INCANDESCENT
exhaust fan 
light 1 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 1 11 1,500 NO RETRO no change 0

54 Police Station  Storage Gen 2f96sems 2L8' T12 60w EE/EEMAG strip 1 123 Relamp/Reballast LF & Kit 25w2h.sk-8
2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 1 57 1,000

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

55 Police Station  Exercise Main 4f40sema 4L4' T12 34w EE/EEMAG trof acr 8 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 8 57 4,004 OCC SENSOR CEILING droptile 2 circuit 1

56 Police Station  Office Open Training 4f40sema 4L4' T12 34w EE/EEMAG trof acr 6 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 6 57 4,004 OCC SENSOR CEILING droptile 2 circuit 1

57 Police Station
 All Areas Battery 
Backup/Bld. Totals nonenone NO EXISTING FIXTURE

no fixture 
exists 8 0 battery backup bbu NO RETRO battery backup 8 0 0 NO RETRO no change 0

58 Police Station  Bldg Mt Total 75flood 75W INCANDESCENT flood 1 75 Screw-Base LED 17ledsi.par38 17 WATT LED SI screw in LED par38 1 17 4,368 NO RETRO no change 0

59 Police Station  Bldg Mt Total (2) 75flood 75W INCANDESCENT flood 6 75 Screw-Base LED 17ledsi.par38 17 WATT LED SI screw in LED par38 6 17 4,368 NO RETRO no change 0

60 Police Station  Bldg Mt Total m250Owp 250W METAL HALIDE old wallpack 1 295 New Exterior LED 63led.nwp 63 WATT LED/NEW new LED wallpack 1 63 4,368 NO RETRO no change 0

61 Police Station  Bldg Mt Total 60globe 60W INCANDESCENT globe 2 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 2 11 4,368 NO RETRO no change 0

62 Library  Lobby Display Case 1f40sems 1L4' T12 34w EE/EEMAG strip 1 40 Relamp/Reballast LF 25w1 1L4' T8 25w/ELEE rlrb LF 1 22 2,340 NO RETRO no change 0

63 Library  Lobby Main 60dec 60W INCANDESCENT decorative 1 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 1 11 2,340 NO RETRO no change 0

64 Library  Office Open Front 2f40sema 2L4' T12 34w EE/EEMAG trof acr 2 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 2 43 2,340 OCC SENSOR CEILING droptile 1 circuit 1

65 Library  Library Front R 4ssea 4L4' T8 32w/EL trof acr 15 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 15 57 2,340 NO RETRO no change 0

66 Library  Library Cent 4ssea 4L4' T8 32w/EL trof acr 16 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 16 57 2,340 NO RETRO no change 0

67 Library  Library Left 4ssea 4L4' T8 32w/EL trof acr 10 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 10 57 2,340 NO RETRO no change 0



68 Library  Library Left 2fb40sema 2L4' T12 34w U EE/EEMAG trof acr 5 70 Relamp/Reballast LF & Reflector 32.r 3L2' T8 15w/ELEE/RFL rlrb LF trof rfl kit 5 40 2,340 NO RETRO no change 0

69 Library  Library Glass Office (2) 2f40sema 2L4' T12 34w EE/EEMAG trof acr 4 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 4 43 2,340 NO RETRO no change 0

70 Library  Storage Back 2f40sema 2L4' T12 34w EE/EEMAG trof acr 1 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 1 43 1,000 NO RETRO no change 0

71 Library  Library Children 4ssea 4L4' T8 32w/EL trof acr 6 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 6 57 2,340 NO RETRO no change 0

72 Library  Library Children 4f40sema 4L4' T12 34w EE/EEMAG trof acr 6 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 6 57 2,340 NO RETRO no change 0

73 Library  Office Small Reading (2) 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 2,340
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 2

74 Library  Hall Back 4f40sema 4L4' T12 34w EE/EEMAG trof acr 3 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 3 57 2,340 NO RETRO no change 0

75 Library  Bath M/W (2) 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 2,340
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 2

76 Library  Utility Custodian 4f40sema 4L4' T12 34w EE/EEMAG trof acr 1 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 1 57 2,340
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

77 Library  Conference Meeting 4f40sema 4L4' T12 34w EE/EEMAG trof acr 4 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 4 57 2,340 OCC SENSOR CEILING droptile 1 circuit 1

78 Library  Conference Meeting 4f40sema 4L4' T12 34w EE/EEMAG trof acr 3 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 3 57 2,340 OCC SENSOR CEILING droptile 1 circuit 1

79 Library  Kitchen Staff 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 2,340
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

80 Library  Bath Staff 4ssea 4L4' T8 32w/EL trof acr 1 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 1 57 2,340
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

81 Library  Hall Back 2x15e 2x15W INCANDESCENTS exit sign 2 30 New Exit Sign LED eb
3 WATT LED/NEW EXIT 
BATTERY new LED exit bat 2 3 8,760 NO RETRO no change 0

82 Library  Storage Meeting 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 2,340
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

83 Library  Office Open Main Large 4f40sema 4L4' T12 34w EE/EEMAG trof acr 5 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 5 57 2,340 OCC SENSOR CEILING droptile 2 circuit 2

84 Library  Mechanical Ext 150k 150W INCANDESCENT keyless 1 150 Screw-Base LED 19ledsi.alamp 19 WATT LED SI screw in LED Alamp 1 19 2,340
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1



85 Library
 All Areas Battery 
Backup/Bld. Totals nonenone NO EXISTING FIXTURE

no fixture 
exists 6 0 battery backup bbu NO RETRO battery backup 6 0 0 NO RETRO no change 0

86 Library  Bldg Mt Total 60c7" 60W INCANDESCENT can rec 7" 14 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 14 11 4,368 NO RETRO no change 0

87 Library  Bldg Mt Total 2x18cfc10" 2x18W CF HARDWIRED/EL can rec 10" 11 38 NO CHANGE n NO RETRO no change 0 38 4,368 NO RETRO no change 0

88 Library  Bldg Mt Total h70wp 70W HI PRESSURE SODIUM wallpack 2 90 New Exterior LED 20led.nwp 20 WATT LED/NEW new LED wallpack 2 20 4,368 NO RETRO no change 0

89 Library  Bldg Mt Total 60sqR 60W INCANDESCENT
square 
recessed 3 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 3 11 4,368 NO RETRO no change 0

90 Fire Station 1  Kitchen Main 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 2,184 OCC SENSOR CEILING droptile 1 circuit 1

91 Fire Station 1  Bath M/W (2) 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 1,092
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 2

92 Fire Station 1  Storage Air 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 1,000
TIMER WALLSWITCH 
1GANG switch 1 circuit 1

93 Fire Station 1  Office Open Training 4ssea 4L4' T8 32w/EL trof acr 6 112 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 6 57 1,500 OCC SENSOR CEILING droptile 2 circuit 1

94 Fire Station 1  Stair Main 60globe 60W INCANDESCENT globe 2 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 2 11 2,184 NO RETRO no change 0

95 Fire Station 1  Lounge Staff 4f40sema 4L4' T12 34w EE/EEMAG trof acr 7 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 7 57 2,184
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

96 Fire Station 1  Lounge Staff 2fb40sema 2L4' T12 34w U EE/EEMAG trof acr 1 70 Relamp/Reballast LF & Reflector 32.r 3L2' T8 15w/ELEE/RFL rlrb LF trof rfl kit 1 40 2,184 INCLUDED ABOVE refer to line above 0

97 Fire Station 1  Storage Z (2) 2f96sems 2L8' T12 60w EE/EEMAG strip 4 123 Relamp/Reballast LF & Kit 25w2h.sk-8
2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 4 57 1,000

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 2

98 Fire Station 1  Repair Garage Main Trucks m400lb 400W METAL HALIDE lowbay 5 455 New LED
100led.nlbacrd
ome 100 WATT LED/NEW new LED lobay acr dome 5 100 8,760

OCC. SENSOR ON HI BAY 
FIXTURE

occ. sensor on hibay 
fixture 5

99 Fire Station 1
 All Areas Battery 
Backup/Bld. Totals nonenone NO EXISTING FIXTURE

no fixture 
exists 6 0 battery backup bbu NO RETRO battery backup 6 0 0 NO RETRO no change 0

100 Fire Station 1  Bldg Mt Total h100cobra 100W HI PRESSURE SODIUM cobra head 1 130 New Exterior LED
53led.cobra/ph
oto 53 WATT LED/NEW

new LED cobra 10yr 
warranty 1 53 4,368 NO RETRO no change 0

101 Fire Station 1  Bldg Mt Total m175area 175W METAL HALIDE area light 1 205 New Exterior LED
48led.area/phot
o 48 WATT LED/NEW new LED area 10yr warranty 1 48 4,368 NO RETRO no change 0



102 Fire Station 1  Bldg Mt Total 13cfj 13W CF HARDWIRED jar 1 15 NO CHANGE n NO RETRO no change 0 15 4,368 NO RETRO no change 0

103 Fire Station 1  Bldg Mt Total 60j 60W INCANDESCENT jar 1 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 1 11 4,368 NO RETRO no change 0

104 Fire Station 1  Bldg Mt Total m100wp 100W METAL HALIDE wallpack 1 120 New Exterior LED 20led.nwp 20 WATT LED/NEW new LED wallpack 1 20 4,368 NO RETRO no change 0

105 Fire Station 1  Bldg Mt Flagpole m100flood 100W METAL HALIDE flood 1 120 New Exterior LED 21led.nflood 21 WATT LED/NEW new LED flood 1 21 4,368 NO RETRO no change 0

106 Fire Station 1  Parking Lot Sign 2F72hssss 2L6' T12 55w STD/STD strip 2 226 New LED 30led.nstrip 30 WATT LED/NEW new LED strip 6"X4 2 30 4,368 NO RETRO no change 0

107
Recreation 
Center   Hall Vest 2f40sema 2L4' T12 34w EE/EEMAG trof acr 2 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 2 43 4,134

PHOTO SENSOR FOR 
ON/OFF

on/off photocell in 
drop tile 1 circuit 1

108
Recreation 
Center   Lobby Main

4f40semadela
mp 4L4' T12 34w EE/EEMAG

trof acr 
delamped 14 80 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 14 57 4,134 NO RETRO no change 0

109
Recreation 
Center   Lobby Main 75cdim6" 75W INCANDESCENT

can dim rec 
6" 6 75 Screw-Base LED 14ledsi.par 14 WATT LED SI screw in LED par 6 14 1,000 NO RETRO no change 0

110
Recreation 
Center   Hall Off Lobby (2)

4f40semadela
mp 4L4' T12 34w EE/EEMAG

trof acr 
delamped 8 80 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 8 57 4,134 NO RETRO no change 0

111
Recreation 
Center   Hall Lab

4f40semadela
mp 4L4' T12 34w EE/EEMAG

trof acr 
delamped 1 80 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 1 57 4,134 NO RETRO no change 0

112
Recreation 
Center   Utility Custodian (2) 2ssew 2L4' T8 32w/EL wrap 2 60 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 2 43 4,134

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 2

113
Recreation 
Center   Classroom Co Lab

4f40semadela
mp 4L4' T12 34w EE/EEMAG

trof acr 
delamped 6 80 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 6 57 4,134

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

114
Recreation 
Center   Utility Open Room

4f40semadela
mp 4L4' T12 34w EE/EEMAG

trof acr 
delamped 6 80 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 6 57 4,134 OCC SENSOR CEILING droptile 1 circuit 1

115
Recreation 
Center   Office Open Admin

4f40semadela
mp 4L4' T12 34w EE/EEMAG

trof acr 
delamped 2 80 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 4,134

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

116
Recreation 
Center   Office Admin 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 4,134

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

117
Recreation 
Center   Office Back 4f40sema 4L4' T12 34w EE/EEMAG trof acr 3 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 3 57 4,134 OCC SENSOR CEILING droptile 1 circuit 1

118
Recreation 
Center   Classroom Hrt.

4f40semadela
mp 4L4' T12 34w EE/EEMAG

trof acr 
delamped 6 80 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 6 57 4,134 OCC SENSOR CEILING droptile 1 circuit 1



119
Recreation 
Center   Bath M/W Lobby (2)

4f40semadela
mp 4L4' T12 34w EE/EEMAG

trof acr 
delamped 6 80 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 6 57 4,134 NO RETRO no change 0

120
Recreation 
Center   Bath M/W Lobby (2) 2ssevan 2L4' T8 32w/EL vanity 2 60 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 2 43 4,134 NO RETRO no change 0

121
Recreation 
Center   Bath M/W Lobby (2) 18sic6" 18W CF SCREWIN can rec 6" 6 20 NO CHANGE n NO RETRO no change 0 20 4,134 NO RETRO no change 0

122
Recreation 
Center   Exercise Raq. Ball Court 6f40sema 6L4' T12 34w EE/EEMAG trof acr 5 210 Relamp/Reballast LF 25w6 6L4' T8 25w/ELEE rlrb LF 5 129 2,000

TIMER WALLSWITCH 
1GANG switch 1 circuit 1

123
Recreation 
Center   Exercise Raq. Ball Court 6ssea 6L4' T8 32w/EL trof acr 5 180 Relamp/Reballast LF 25w6 6L4' T8 25w/ELEE rlrb LF 5 129 2,000

TIMER WALLSWITCH 
1GANG switch 1 circuit 1

124
Recreation 
Center   Exercise Weight Green 4f40sema 4L4' T12 34w EE/EEMAG trof acr 10 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 10 57 4,134 OCC SENSOR CEILING droptile 1 circuit 1

125
Recreation 
Center   Exercise Blue 4f40sema 4L4' T12 34w EE/EEMAG trof acr 10 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 10 57 4,134 OCC SENSOR CEILING droptile 1 circuit 1

126
Recreation 
Center   Storage Blue (2) 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 1,000

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 2

127
Recreation 
Center   Exercise Treadmill 4f40sema 4L4' T12 34w EE/EEMAG trof acr 5 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 5 57 4,134 OCC SENSOR CEILING droptile 1 circuit 1

128
Recreation 
Center   Storage Custodian 60c6" 60W INCANDESCENT can rec 6" 4 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 4 11 4,134

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

129
Recreation 
Center   Kitchen Main Staff 4f40sema 2x15W CF SCREWIN trof acr 3 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 3 57 4,134 OCC SENSOR CEILING droptile 1 circuit 1

130
Recreation 
Center   Kitchen Back 4f40sema 2x15W CF SCREWIN trof acr 9 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 9 57 4,134 OCC SENSOR CEILING droptile 2 circuit 2

131
Recreation 
Center   Kitchen Hoods 60j 60W INCANDESCENT jar 5 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 5 11 4,134 NO RETRO no change 0

132
Recreation 
Center   Classroom Senior (2) 4f40sema 4L4' T12 34w EE/EEMAG trof acr 14 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 14 57 4,134 OCC SENSOR CEILING droptile 1 circuit 2

133
Recreation 
Center   Hall Totals 2x15e 2x15W INCANDESCENTS exit sign 12 30 New Exit Sign LED eb

3 WATT LED/NEW EXIT 
BATTERY new LED exit bat 12 3 8,760 NO RETRO no change 0

134
Recreation 
Center   Storage Senior (2) 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 1,000

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 2

135
Recreation 
Center   Hall To Restroom 4f40sema 4L4' T12 34w EE/EEMAG trof acr 1 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 1 57 4,134

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1



136
Recreation 
Center   Bath Uni-Sex-Sex-Sex 2f40semw 2L4' T12 34w EE/EEMAG wrap 1 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 1 43 4,134

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

137
Recreation 
Center   Classroom Arts/Crafts 4f40sema 4L4' T12 34w EE/EEMAG trof acr 4 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 4 57 4,134 OCC SENSOR CEILING droptile 1 circuit 1

138
Recreation 
Center   Storage Arts/Crafts (2) 2f40semw 2L4' T12 34w EE/EEMAG wrap 2 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 3 43 1,000

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 2

139
Recreation 
Center   Mechanical Arts/Crafts 2f40semw 2L4' T12 34w EE/EEMAG wrap 1 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 1 43 4,134

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

140
Recreation 
Center   Gym Main m400hb 400W METAL HALIDE high bay 20 455 New LED

100led.nlbacrd
ome 100 WATT LED/NEW new LED lobay acr dome 20 100 4,134

OCC. SENSOR ON HI BAY 
FIXTURE

occ. sensor on hibay 
fixture 20

141
Recreation 
Center   Gym Main 2x15e 2x15W INCANDESCENTS exit sign 4 30 New Exit Sign LED eb

3 WATT LED/NEW EXIT 
BATTERY new LED exit bat 4 3 8,760 NO RETRO no change 0

142
Recreation 
Center   Storage Back Gym (2) 4f40sema 4L4' T12 34w EE/EEMAG trof acr 8 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 8 57 4,134 OCC SENSOR CEILING droptile 1 circuit 2

143
Recreation 
Center   Mechanical Server (2) 4f40sema 4L4' T12 34w EE/EEMAG trof acr 4 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 4 57 4,134

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 2

144
Recreation 
Center   Stage Main 4f40sema 4L4' T12 34w EE/EEMAG trof acr 16 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 16 57 4,134 NO RETRO no change 0

145
Recreation 
Center   Bath M/W (2) 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 120 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 4,134

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 2

146
Recreation 
Center  

 All Areas Battery 
Backup/Bld. Totals nonenone NO EXISTING FIXTURE

no fixture 
exists 16 0 battery backup bbu NO RETRO battery backup 16 0 0 NO RETRO no change 0

147
Recreation 
Center   Bldg Mt Total 75c8" 75W INCANDESCENT can rec 8" 3 75 Screw-Base LED 14ledsi.par 14 WATT LED SI screw in LED par 3 14 4,368 NO RETRO no change 0

148
Recreation 
Center   Bldg Mt Total m400shoe20 400W METAL HALIDE

shoebox 20' 
pole 16 455 New Exterior LED

93ed.nshoe/ph
oto 93 WATT LED/NEW new LED shoebox 16 93 4,368 NO RETRO no change 0

149
Recreation 
Center   Bldg Mt Total m150wp 150W METAL HALIDE wallpack 8 190 New Exterior LED 30led.nwp 30 WATT LED/NEW new LED wallpack 8 30 4,368 NO RETRO no change 0

150
Recreation 
Center   Bldg Mt Shed 1f40sems 1L4' T12 34w EE/EEMAG strip 1 40 Relamp/Reballast LF 25w1 1L4' T8 25w/ELEE rlrb LF 1 22 4,368

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

151
Recreation 
Center   Parking Lot Sign 2F72hssss 2L6' T12 55w STD/STD strip 2 226 New LED 30led.nstrip 30 WATT LED/NEW new LED strip 6"X4 2 30 4,368 NO RETRO no change 0

152 Fire Station 2  Repair Garage M/W 2f96sems 2L8' T12 60w EE/EEMAG strip 8 123 Relamp/Reballast LF & Kit 25w2h.sk-8
2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 8 57 2,184

TIMER WALLSWITCH 
1GANG switch 1 circuit 2



153 Fire Station 2  Repair Garage M/W 28sses 2L8' T8/EL strip 2 109 Relamp/Reballast LF & Kit 25w2h.sk-8
2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 2 57 2,184 NO RETRO no change 0

154 Fire Station 2  Hall To Staff 2ssew 2L4' T8 32w/EL wrap 1 60 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 1 43 2,184 NO RETRO no change 0

155 Fire Station 2  Bath B/W (2) 2ssew 2L4' T8 32w/EL wrap 2 60 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 2 43 1,092
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 2

156 Fire Station 2  Lounge Staff 2ssew 2L4' T8 32w/EL wrap 13 60 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 13 43 2,184
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

157 Fire Station 2  Storage Staff 60k 60W INCANDESCENT keyless 1 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 1 11 1,000 NO RETRO no change 0

158 Fire Station 2
 All Areas Battery 
Backup/Bld. Totals nonenone NO EXISTING FIXTURE

no fixture 
exists 4 0 battery backup bbu NO RETRO battery backup 4 0 0 NO RETRO no change 0

159 Fire Station 2  Bldg Mt Total m175area 175W METAL HALIDE area light 3 205 New Exterior LED
48led.area/phot
o 48 WATT LED/NEW new LED area 10yr warranty 3 48 4,368 NO RETRO no change 0

160 Fire Station 2  Parking Lot Sign 2F72hssss 2L6' T12 55w STD/STD strip 2 226 New LED 30led.nstrip 30 WATT LED/NEW new LED strip 6"X4 2 30 4,368 NO RETRO no change 0

161 Warehouse  Lobby Staff 2f40sems 2L4' T12 34w EE/EEMAG strip 1 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 1 43 2,964
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

162 Warehouse  Hall Main 2f96sems 2L8' T12 60w EE/EEMAG strip 1 123 Relamp/Reballast LF & Kit 25w2h.sk-8
2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 1 57 2,964 NO RETRO no change 0

163 Warehouse  Bath M 2sses 2L4' T8 32w/EL strip 2 60 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 2 43 1,456
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

164 Warehouse  Office Open Main 2f40sema 2L4' T12 34w EE/EEMAG trof acr 6 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 6 43 2,964
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

165 Warehouse  Repair Garage Min m400hb 400W METAL HALIDE high bay 6 455 New LED
100led.nlbacrd
ome 100 WATT LED/NEW new LED lobay acr dome 6 100 2,964

OCC. SENSOR ON HI BAY 
FIXTURE

occ. sensor on hibay 
fixture 6

166 Warehouse  Repair Garage Min 2f96sems 2L8' T12 60w EE/EEMAG strip 15 123 Relamp/Reballast LF & Kit 25w2h.sk-8
2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 15 57 2,964 NO RETRO no change 0

167 Warehouse  Storage Back 2f40sema 2L4' T12 34w EE/EEMAG trof acr 1 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 1 43 2,964
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

168 Warehouse  Office Open Jack 2f96sems 2L8' T12 60w EE/EEMAG strip 2 123 Relamp/Reballast LF & Kit 25w2h.sk-8
2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 2 57 2,964

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

169 Warehouse  Office Open Next To Jack'S 2f96sems 2L8' T12 60w EE/EEMAG strip 2 123 Relamp/Reballast LF & Kit 25w2h.sk-8
2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 2 57 2,964 NO RETRO no change 0



170 Warehouse  Bath Z (3) 15sidec 15W CF SCREWIN decorative 3 17 NO CHANGE n NO RETRO no change 0 17 1,456 NO RETRO no change 0

171 Warehouse
 All Areas Battery 
Backup/Bld. Totals nonenone NO EXISTING FIXTURE

no fixture 
exists 8 0 battery backup bbu NO RETRO battery backup 8 0 0 NO RETRO no change 0

172 Warehouse  Bldg Mt Total m175area 175W METAL HALIDE area light 3 205 New Exterior LED
48led.area/phot
o 48 WATT LED/NEW new LED area 10yr warranty 3 48 4,368 NO RETRO no change 0

173 Warehouse  Bldg Mt Total m175cobra 100W HI PRESSURE SODIUM cobra head 1 117 New Exterior LED
53led.cobra/ph
oto 53 WATT LED/NEW

new LED cobra 10yr 
warranty 1 53 4,368 NO RETRO no change 0

174
Gazley Sewer 
Plant  Office Open Total 2f40-8sems 2L4' T12 34w EE/EEMAG-8' strip 1 70 Relamp/Reballast LF & Kit 25w2h.sk-8

2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 1 57 2,132 NO RETRO no change 0

175
Gazley Sewer 
Plant  Office Open Total 2f40sems 2L4' T12 34w EE/EEMAG strip 3 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 3 43 2,132

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

176
Gazley Sewer 
Plant  Bath Total 60h 60W INCANDESCENT dome 1 60 Screw-Base LED 11ledsi.alamp 11 WATT LED SI screw in LED Alamp 1 11 1,092 NO RETRO no change 0

177
Gazley Sewer 
Plant 

 All Areas Battery 
Backup/Bld. Totals nonenone NO EXISTING FIXTURE

no fixture 
exists 2 0 battery backup bbu NO RETRO battery backup 2 0 0 NO RETRO no change 0

178
Gazley Sewer 
Plant  Bldg Mt Total m175exp 175W METAL HALIDE explosion 3 205 Screw-Base LED/By-pass Ballast

19ledsi.alampla
b 19 WATT LED SI

screw in LED Alamp/By-pass 
Ballast 3 19 4,368 NO RETRO no change 0

179
Gazley Sewer 
Plant  Bldg Mt Total m175expjar 175W METAL HALIDE explosion 1 205 Screw-Base LED/By-pass Ballast

19ledsi.alampla
b 19 WATT LED SI

screw in LED Alamp/By-pass 
Ballast 1 19 4,368 NO RETRO no change 0

180
Gazley Sewer 
Plant  Bldg Mt Total m100flood 100W METAL HALIDE flood 2 120 New Exterior LED 21led.nflood 21 WATT LED/NEW new LED flood 2 21 4,368 NO RETRO no change 0

181
Gazley Sewer 
Plant  Bldg Mt Shed m175area 175W METAL HALIDE area light 4 205 New Exterior LED

48led.area/phot
o 48 WATT LED/NEW new LED area 10yr warranty 4 48 4,368 NO RETRO no change 0

182 Water Plant  Utility Pump Room (2) 2f96sems 2L8' T12 60w EE/EEMAG strip 4 123 Relamp/Reballast LF & Kit 25w2h.sk-8
2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 4 57 2,132 NO RETRO no change 0

183 Water Plant  Utility Pump Room (2) 2f96sems 2L8' T12 60w EE/EEMAG strip 2 123 Relamp/Reballast LF & Kit 25w2h.sk-8
2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 2 57 2,132

OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 2

184 Water Plant  Storage Pump Room 2f96sems 2L8' T12 60w EE/EEMAG strip 2 123 Relamp/Reballast LF & Kit 25w2h.sk-8
2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 2 57 1,352

TIMER WALLSWITCH 
1GANG switch 1 circuit 1

185 Water Plant  Storage Pump Room 2f96sems 2L8' T12 60w EE/EEMAG strip 1 123 Relamp/Reballast LF & Kit 25w2h.sk-8
2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 1 57 1,352

TIMER WALLSWITCH 
1GANG switch 1 circuit 1

186 Water Plant
 All Areas Battery 
Backup/Bld. Totals nonenone NO EXISTING FIXTURE

no fixture 
exists 3 0 battery backup bbu NO RETRO battery backup 3 0 0 NO RETRO no change 0



187 Water Plant  Bldg Mt Bays 2f96sems 2L8' T12 60w EE/EEMAG strip 5 123 Relamp/Reballast LF & Kit 25w2h.sk-8
2L4' T8 25w/ELEE HI/STRIP 
KIT-8' rlrb LF strip kit 5 57 4,368 NO RETRO no change 0

188 Water Plant  Bldg Mt Total q250flood 250W INC HALOGEN flood 3 250 New Exterior LED 21led.nflood 21 WATT LED/NEW new LED flood 3 21 4,368 NO RETRO no change 0

189 Water Plant  Bldg Mt Water Tower ledflood 3 WATT LED flood 12 3 NO CHANGE n NO RETRO no change 0 3 4,368 NO RETRO no change 0

190 Water Plant  Bldg Mt Total 15sij 15W CF SCREWIN jar 4 17 NO CHANGE n NO RETRO no change 0 17 4,368 NO RETRO no change 0

191 Water Plant  Bldg Mt Total m175area 175W METAL HALIDE area light 1 205 New Exterior LED
48led.area/phot
o 48 WATT LED/NEW new LED area 10yr warranty 1 48 4,368 NO RETRO no change 0

192 Airport  Lobby Main 4f40sema 4L4' T12 34w EE/EEMAG trof acr 3 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 3 57 1,352
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

193 Airport  Bath Main 2f40semvan 2L4' T12 34w EE/EEMAG vanity 1 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 1 43 500 NO RETRO no change 0

194 Airport  Hall Main 4f40sema 4L4' T12 34w EE/EEMAG trof acr 1 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 1 57 1,352
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

195 Airport  Office Z (3) 4f40sema 4L4' T12 34w EE/EEMAG trof acr 3 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 3 57 1,352
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 3

196 Airport  Lounge Staff 4f40sema 4L4' T12 34w EE/EEMAG trof acr 2 140 Relamp/Reballast LF & Reflector 25w2h.r 2L4' T8 25w/ELEE HI/RFL rlrb LF trof rfl kit 2 57 1,352
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

197 Airport  Repair Garage Hanger m400lb 400W METAL HALIDE lowbay 2 455 New LED
100led.nlbacrd
ome 100 WATT LED/NEW new LED lobay acr dome 2 100 2,400 NO RETRO no change 0

198 Airport  Repair Garage Hanger m400lb 400W METAL HALIDE lowbay 10 455 New LED
100led.nlbacrd
ome 100 WATT LED/NEW new LED lobay acr dome 10 100 1,000 NO RETRO no change 0

199 Airport  Office Hanger 2f40semvt 2L4' T12 34w EE/EEMAG vapor tight 2 70 Relamp/Reballast LF 25w2 2L4' T8 25w/ELEE rlrb LF 2 43 1,352
OCC SENSOR 
WALLSWITCH 1GANG switch 1 circuit 1

200 Airport
 All Areas Battery 
Backup/Bld. Totals nonenone NO EXISTING FIXTURE

no fixture 
exists 3 0 battery backup bbu NO RETRO battery backup 3 0 0 NO RETRO no change 0

201 Airport  Bldg Mt Total 15sij 15W CF SCREWIN jar 2 17 NO CHANGE n NO RETRO no change 0 17 4,368 NO RETRO no change 0

202 Airport  Bldg Mt Total m175area 175W METAL HALIDE area light 1 205 New Exterior LED
48led.area/phot
o 48 WATT LED/NEW new LED area 10yr warranty 1 48 4,368 NO RETRO no change 0

203 Streetlighting  Street Totals m175area 175W METAL HALIDE area light 332 205 New Exterior LED
48led.area/phot
o 48 WATT LED/NEW new LED area 10yr warranty 332 48 4,368 NO RETRO no change 0



204 Streetlighting  Street Totals v175cobra 100W HI PRESSURE SODIUM cobra head 48 117 New Exterior LED
53led.cobra/ph
oto 53 WATT LED/NEW

new LED cobra 10yr 
warranty 48 53 4,368 NO RETRO no change 0

205 Streetlighting  Street Totals
100globe/black
pole 100W INCANDESCENT

globe exterior 
pole fixture 4 100 Screw-Base LED

19ledsi.alampst
reet 19 WATT LED SI screw in LED Alamp 4 19 4,368 NO RETRO no change 0

206 Streetlighting  Street Totals
23siglobe/blac
kpole 23W CF SCREWIN

globe exterior 
pole fixture 3 25 Screw-Base LED

19ledsi.alampst
reet 19 WATT LED SI screw in LED Alamp 3 19 4,368 NO RETRO no change 0

207 Streetlighting  Street Totals
100globe/castp
ole1 100W INCANDESCENT

globe exterior 
pole fixture 8 100 Screw-Base LED

19ledsi.alampst
reet 19 WATT LED SI screw in LED Alamp 8 19 4,368 NO RETRO no change 0

208 Streetlighting  Street Totals
23siglobe/cast
pole1 23W CF SCREWIN

globe exterior 
pole fixture 8 25 Screw-Base LED

19ledsi.alampst
reet 19 WATT LED SI screw in LED Alamp 8 19 4,368 NO RETRO no change 0

209 Streetlighting  Street Totals (5)
100globe/castp
ole5 100W INCANDESCENT

globe exterior 
pole fixture 100 100 Screw-Base LED

19ledsi.alampst
reet 19 WATT LED SI screw in LED Alamp 100 19 4,368 NO RETRO no change 0

210 Streetlighting  Street Totals (5)
23siglobe/cast
pole5 23W CF SCREWIN

globe exterior 
pole fixture 75 25 Screw-Base LED

19ledsi.alampst
reet 19 WATT LED SI screw in LED Alamp 75 19 4,368 NO RETRO no change 0



Facility Lighting Retrofits

# Building Name HVAC

Energy 
Savings 
(kWh)

Demand 
Savings 

(kW)

Controls 
Energy 
Savings 
(kWh)

Cooling Savings 
(kWh)

Heating 
penalty 
(kWh)

Heating 
penalty 

(Therms)

Annual 
demand 

savings (kW)

Annual 
energy 
savings 
(kWh)

Annual N.G. 
penalty 

(Therms) $/kWh $/Therms

Annual 
Electric $ 
savings

Annual N.G. 
$ savings

Total $ 
savings

1 City Hall Split HP w/ strips 21,389 7.9 3,392 3,993 (5,266) 0                 95.2             23,508 0  $        0.1014 0.710$           $          2,383 -$               $         2,383 
2 Police Station Split DX w/ strips 23,358 5.5 1,875 4,066 (5,362) 0                 65.6             23,937 0  $        0.1014 0.710$           $          2,427 -$               $         2,427 
3 Library Split DX w/ strips 19,774 7.1 795 3,314 (4,371) 0                 85.3             19,512 0  $        0.1014 0.710$           $          1,978 -$               $         1,978 
4 Fire Station 1 Gas UH (garage) 22,449 4.5 3,619 4,200 0 (236)                 53.6             30,268 (236)  $        0.1014 0.710$           $          3,069 (168)$             $         2,901 

5 Recreation Center
Split HP w/ strips, 
Gas RTUs for gym 99,971 24.1 9,294 17,605 (11,609) (495)               289.0           115,261 (495)  $        0.1014 0.710$           $        11,686 (352)$             $       11,335 

6 Fire Station 2 Gas UH (garage) 5,756 1.8 627 1,028 0 (58)                 21.8               7,412 (58)  $        0.1014 0.710$           $             751 (41)$               $            710 
7 Warehouse Window A/C 13,327 4.3 904 2,293 0 0                 51.4             16,524 0  $        0.1014 0.710$           $          1,675 -$               $         1,675 
8 Gazley sewer plant none 7,112 1.7 69 0 0 0                 20.6               7,180 0  $        0.1014 0.710$           $             728 -$               $            728 
9 Water plant none 6,694 1.9 130 0 0 0                 22.5               6,824 0  $        0.1014 0.710$           $             692 -$               $            692 

10 Airport lounge and garage Split HP w/ strips 7,185 5.3 202 1,190 (1,570) 0                 63.3               7,008 0  $        0.1283 0.710$           $             899 -$               $            899 

TOTAL 227,015                64 20,907 37,689 (28,178) (789)                 768          257,434 (789)  $        26,290 $           (560) $       25,729 

Cooling and Heating Parameters
DX Eff 1 kW/ton
Furnace Eff 80%
Months heating 3
Months cooling 8
Load to space 85%



AMERESCO   
Maintenance Savings Worksheet CITY OF SMITHVILLE, TX 

Inflation Rate 0.00% Interest Rate 0.00% Maintenance Interval 1 Year Year Year Year Year Year Year Year Year Year
Staff or Contractor Rate $0.00 # of Years 15 1 2 3 4 5 6 7 8 9 10

# Existing Lighting 
Components

Total 
Existing 
Qty

Annual 
Burn 
Hours

Rated 
Product 
Life

Hours 
to 
Replace

Mat. Unit 
Cost

Qty to 
Rpl Per 
Year

% of 
Units 
Hazard

Hazard 
Disposal 
Unit Cost

Total 
Hazard 
Disposal 
Cost

% of 
Units 
Non 
Hazard

Non 
Hazard 
Disposal 
Unit Cost

Total Non 
Hazard 
Disposal 
Cost

Total 
Disposal 
Cost

Total 
Labor 
Cost

Total Mat. 
Cost

Yrs of 
No Rpl

Total Annual 
Cost

Total Annual 
Inflated Cost 
Year 1

Total Annual 
Inflated Cost 
Year 2

Total Annual 
Inflated Cost 
Year 3

Total Annual 
Inflated Cost 
Year 4

Total Annual 
Inflated Cost 
Year 5

Total Annual 
Inflated Cost 
Year 6

Total Annual 
Inflated Cost 
Year 7

Total Annual 
Inflated Cost 
Year 8

Total Annual 
Inflated Cost 
Year 9

Total Annual 
Inflated Cost 
Year 10

E1 2' T12 Lamp 2 2,990 18,000 0.10 $2.75 0 0% $0.24 $0 100% $0.00 $0 $0 $0 $1 0 $1 $1 $1 $1 $1 $1 $1 $1 $1 $1 $1

E3 4' T12 Lamp 1,076 3,618 20,000 0.10 $1.25 195 0% $0.48 $0 100% $0.00 $0 $0 $0 $243 0 $243 $243 $243 $243 $243 $243 $243 $243 $243 $243 $243

E4 T12 U Lamp 12 2,314 18,000 0.10 $4.75 2 0% $0.75 $0 100% $0.00 $0 $0 $0 $7 0 $7 $7 $7 $7 $7 $7 $7 $7 $7 $7 $7

E5 T12 4' Mag. Bal. 547 3,601 50,000 0.50 $15.00 39 0% $2.00 $0 100% $0.00 $0 $0 $0 $591 0 $591 $591 $591 $591 $591 $591 $591 $591 $591 $591 $591

E7 8' T12 Lamp 100 2,518 12,000 0.10 $3.00 21 0% $4.00 $0 100% $0.00 $0 $0 $0 $63 0 $63 $63 $63 $63 $63 $63 $63 $63 $63 $63 $63

E8 T12 8' Mag Bal. 56 2,716 50,000 0.50 $18.00 3 0% $0.96 $0 100% $0.00 $0 $0 $0 $55 0 $55 $55 $55 $55 $55 $55 $55 $55 $55 $55 $55

E14 4' T8 Lamp 714 2,396 24,000 0.10 $1.75 71 0% $0.96 $0 100% $0.00 $0 $0 $0 $125 0 $125 $125 $125 $125 $125 $125 $125 $125 $125 $125 $125

E16 8' T8 Lamp 4 2,184 15,000 0.10 $6.00 1 0% $2.50 $0 100% $0.00 $0 $0 $0 $3 0 $3 $3 $3 $3 $3 $3 $3 $3 $3 $3 $3

E18 T8 & T5 Elec Bal. 194 2,387 50,000 0.50 $15.00 9 0% $2.50 $0 100% $0.00 $0 $0 $0 $139 0 $139 $139 $139 $139 $139 $139 $139 $139 $139 $139 $139

E19 MH Lamp <250w 30 4,368 15,000 0.50 $20.00 9 0% $5.00 $0 100% $0.00 $0 $0 $0 $175 0 $175 $175 $175 $175 $175 $175 $175 $175 $175 $175 $175

E20 MH Lamp 250-450w 61 3,897 20,000 0.50 $25.00 12 0% $0.00 $0 100% $0.00 $0 $0 $0 $297 0 $297 $297 $297 $297 $297 $297 $297 $297 $297 $297 $297

E23 HPS Lamp 3 4,368 24,000 0.50 $25.00 1 0% $0.00 $0 100% $0.00 $0 $0 $0 $14 0 $14 $14 $14 $14 $14 $14 $14 $14 $14 $14 $14

E24 HID Mag. Bal. 94 4,062 50,000 0.50 $35.00 8 0% $0.00 $0 100% $0.00 $0 $0 $0 $267 0 $267 $267 $267 $267 $267 $267 $267 $267 $267 $267 $267

E25 Incandescent Lamp 128 4,865 1,500 0.10 $2.50 415 0% $0.00 $0 100% $0.00 $0 $0 $0 $1,038 0 $1,038 $1,038 $1,038 $1,038 $1,038 $1,038 $1,038 $1,038 $1,038 $1,038 $1,038

E33 6' T12 Lamp 12 4,368 12,000 0.10 $6.00 4 0% $0.00 $0 100% $0.00 $0 $0 $0 $26 0 $26 $26 $26 $26 $26 $26 $26 $26 $26 $26 $26

3,033 Total Annual Cost of Existing System at 0 Inflation $3,044 $3,044 $3,044 $3,044 $3,044 $3,044 $3,044 $3,044 $3,044 $3,044
 Net Present Value at 0.00% Interest $45,662
 Levelized Annual Payments Over 15 Years $3,044
 

# Replacement Lighting 
Components

Total Retro 
Qty

Annual 
Burn 
Hours

Rated 
Product 
Life

Hours 
to 
Replace

Mat. Unit 
Cost

Qty to 
Rpl Per 
Year

% of 
Units 
Hazard

Hazard 
Disposal 
Unit Cost

Total 
Hazard 
Disposal 
Cost

% of 
Units 
Non 
Hazard

Non 
Hazard 
Disposal 
Unit Cost

Total Non 
Hazard 
Disposal 
Cost

Total 
Disposal 
Cost

Total 
Labor 
Cost

Total Mat. 
Cost

Yrs of 
No Rpl

Total Annual 
Cost

Total Annual 
Inflated Cost 
Year 1

Total Annual 
Inflated Cost 
Year 2

Total Annual 
Inflated Cost 
Year 3

Total Annual 
Inflated Cost 
Year 4

Total Annual 
Inflated Cost 
Year 5

Total Annual 
Inflated Cost 
Year 6

Total Annual 
Inflated Cost 
Year 7

Total Annual 
Inflated Cost 
Year 8

Total Annual 
Inflated Cost 
Year 9

Total Annual 
Inflated Cost 
Year 10

R1 2' T8 Lamp 20 2,300 30,000 0.10 $2.75 2 0% $0.00 $0 100% $0.00 $0 $0 $0 $4 9.1 $4 $0 $0 $0 $0 $0 $0 $0 $0 $0 $4

R3 4' T8 Lamp 1,052 2,550 30,000 0.10 $2.50 89 0% $0.00 $0 100% $0.00 $0 $0 $0 $224 8.2 $224 $0 $0 $0 $0 $0 $0 $0 $0 $224 $224

R7 1L T8 BAL 4 2,899 50,000 0.50 $17.00 0 0% $0.00 $0 100% $0.00 $0 $0 $0 $4 12.1 $4 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

R8 2L T8 BAL 523 2,548 50,000 0.50 $17.00 27 0% $0.00 $0 100% $0.00 $0 $0 $0 $453 13.7 $453 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

R9 3L T8 BAL 6 2,223 50,000 0.50 $17.00 0 0% $0.00 $0 100% $0.00 $0 $0 $0 $5 15.7 $5 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

R17 LED Fixture 99 3,463 75,000 0.50 $300 5 0% $0.00 $0 100% $0.00 $0 $0 $0 $1,371 15.2 $1,371 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

R18 CF Lamp 16 1,061 10,000 0.10 $3.00 2 0% $0.00 $0 100% $0.00 $0 $0 $0 $5 6.6 $5 $0 $0 $0 $0 $0 $0 $5 $5 $5 $5

R19 CF BAL 16 1,061 50,000 0.50 $10.00 0 0% $0.00 $0 100% $0.00 $0 $0 $0 $3 33.0 $3 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

R25 LED Exit or Screw In 95 4,639 75,000 0.25 $30.00 6 0% $0.00 $0 100% $0.00 $0 $0 $0 $176 11.3 $176 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

1,831 Total Annual Cost of New System at 0 Inflation $0 $0 $0 $0 $0 $0 $5 $5 $229 $233
Net Present Value at 0.00% Interest $3,259

Levelized Annual Payments Over 15 Years $217
REDUCTION IN TOTAL QTY OF INSTALLED COMPONENTS Annualized Maintenance Savings $2,827

AMERESCO 



Energy Advantage T8
F32T8 25W ADV841 XEW ALTO

Philips Energy Advantage T8 lamps offer high energy savings without
sacrificing performance.

Product data

• General Characteristics
Base Medium Bi-Pin [Medium Bi-Pin

Fluorescent]
Base Information Green Base
Bulb T8
Energy Saving Energy Saving
Rated Avg Life [12-
Hr Prog St]

44000 hr

Rated Avg Life [12-
Hr Inst St]

38000 hr

Rated Avg Life [3-Hr
Prog St]

38000 hr

Rated Avg Life [3-Hr
Inst St]

32000 hr

• Light Technical Characteristics
Color Code Advantage 841 [CCT of 4100K]
Color Rendering
Index

85 Ra8

Color Designation Advantage 841
Color Temperature 4100 K
Initial lumen 2500 Lm
Design Mean Lumens 2425 Lm

• Electrical Characteristics
Watts 25 W

• Environmental Characteristics
Mercury (Hg)
Content

1.7 mg

Picogram per Lumen
Hour

29 p/LuHr

• Product Dimensions
Nominal Length
[inch]

48

• Product Data
Product number 280784
Full product name F32T8 25W ADV841 XEW ALTO
Short product name F32T8/ADV841/XEW/ALTO 25W
Pieces per Sku 1
eop_pck_cfg 30
Skus/Case 30
Bar code on pack 46677280789
Bar code on case 50046677280784
Logistics code(s) 927852384203
eop_net_weight_pp 0.001 kg



Dimensional drawing
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F32T8 25W ADV841 XEW ALTO

Energy Advantage T8
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Revised 10/06/11

Data is based upon tests performed by Advance Transformer in a controlled environment and representative of relative performance. Actual performance can vary depending
on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

ADVANCE TRANSFORMER CO.
O'HARE INTERNATIONAL CENTER ·  10275 WEST HIGGINS ROAD ·  ROSEMONT, IL 60018

Customer Support/Technical Service:  Phone:  800-372-3331  ·  Fax:  847-768-7768
Corporate Offices:  Phone:  800-322-2086

IOP2PSP32HLSC@120V
Brand Name OPTANIUM
Ballast Type Electronic

Starting Method Programmed Start
Lamp Connection Parallel

Input Voltage 120-277
Input Frequency 50/60 HZ

Status Active

Electrical Specifications

Lamp Type Num.
of

Lamps

Rated
Lamp Watts

Min. Start
Temp (°F/C)

Input Current
(Amps)

Input Power
(ANSI
Watts)

Ballast
Factor

MAX
THD

%

Power
Factor

MAX Lamp
Current Crest

Factor

B.E.F.

* F17T8 1 17 0/-18 0.20 39 1.34 10 0.99 1.6 3.44
  F17T8 2 17 0/-18 0.33 66 1.17 10 0.99 1.6 1.77
  F25T8 1 25 0/-18 0.29 35 1.35 10 0.99 1.6 3.86
  F25T8 2 25 0/-18 0.48 58 1.16 10 0.99 1.6 2.00
  F32T8 1 32 0/-18 0.38 44 1.33 10 0.99 1.6 3.02
  F32T8 2 32 0/-18 0.66 78 1.18 10 0.99 1.6 1.51

  F32T8/ES (25W) 1 25 60/16 0.30 36 1.28 10 0.99 1.6 3.56
  F32T8/ES (25W) 2 25 60/16 0.51 61 1.18 10 0.99 1.6 1.93
  F32T8/ES (28W) 1 28 60/16 0.33 39 1.28 10 0.99 1.6 3.28
  F32T8/ES (28W) 2 28 60/16 0.55 66 1.18 10 0.99 1.6 1.79

Wiring Diagram

The wiring diagram that appears above is for
the lamp type denoted by the asterisk (*)

Standard Lead Length (inches)

in. cm.
Black 25 63.5
White 25 63.5

Blue 33 83.8
Red 33 83.8

Yellow 48 121.9
Gray 0

Violet 0

in. cm.
Yellow/Blue 0
Blue/White 0

Brown 0
Orange 0

Orange/Black 0
Black/White 0

Red/White 0

B A L L A S T

L A M P

D ia g .  7 7

R E D
R E D

B L U E *
B L U E *

Y E L L O W
Y E L L O W

B L A C K
W H IT E

L IN E

* IN S U L A T E  B L U E  L E A D S  IN D IV ID U A L L Y  F O R  6 0 0 V

Enclosure

Enclosure Dimensions

OverAll (L) Width (W) Height (H) Mounting (M)
9.50 " 1.7 " 1.18 " 8.90 "
9 1/2 1 7/10 1 9/50 8 9/10

24.1 cm 4.3 cm 3 cm 22.6 cm



IOP2PSP32HLSC@120V
Brand Name OPTANIUM
Ballast Type Electronic

Starting Method Programmed Start
Lamp Connection Parallel

Input Voltage 120-277
Input Frequency 50/60 HZ

Status Active

Electrical Specifications

Notes:

Section I - Physical Characteristics
1.1 Ballast shall be physically interchangeable with standard electromagnetic or standard electronic ballasts, where applicable.
1.2 Ballast shall be provided with integral leads color-coded per ANSI C82.11.
Section II - Performance
2.1 Ballast shall be ___________ (Instant or Programmed) Start.
2.2 Ballast shall provide Independent Lamp Operation (ILO) for Instant Start or Programmed Start Parallel ballasts allowing remaining lamp(s)
to maintain full light output when one or more lamps fail.
2.3 Ballast shall contain auto restart circuitry in order to restart lamps without resetting power.
2.4 Ballast shall operate from 50/60 Hz input source of __________ (120V through 277V or 347V) with sustained variations of +/- 10% (voltage
and frequency).
2.5 Ballast shall be high frequency electronic type and operate lamps at a frequency between 42 kHz and 52 kHz to avoid interference with
infrared devices, eliminate visible flicker and avoid Article Surveillance System, such as anti-theft devices.
2.6 Ballast shall have a Power Factor greater than 0.98 for primary lamp.
2.7 Ballast shall have a minimum ballast factor for primary lamp application as follows:  0.77 for Low Watt, 0.87 for Normal Light Output, and
1.18 for High Light for Instant Start ballasts or 0.71 for Low Watt and 0.88 for Normal Light Output for Programmed Start ballasts.
2.8 Ballast shall provide for a Lamp Current Crest Factor of 1.7 or less.
2.9 Ballast input current shall have Total Harmonic Distortion (THD) of less than 10% when operated at nominal line voltage with primary lamp.
2.10 Ballast shall have a Class A sound rating for all 4-foot lamps and smaller.
2.11 Ballast shall have a minimum starting temperature of -29C (-20F) on Instant Start ballasts or -18C (0F) on Programmed Start ballasts for
standard T8 lamps and 16C (60F) for energy-saving T8 lamps. Consult lamp manufacturer for temperature versus light output characteristics.
2.12 Ballast shall tolerate sustained open circuit and short circuit output conditions.
2.13 Ballast shall have lamp striation-reduction circuitry.
2.14 Programmed Start ballast shall provide lamp EOL protection circuitry.
2.15 Maximum distance for Energy Saving Lamps in Remote/Tandem wiring applications shall be 6 feet for Instant Start and Programmed Start
models.
Section III - Regulatory
3.1 Ballast shall not contain any Polychlorinated Biphenyl (PCB).
3.2 Ballast shall be Underwriters Laboratories (UL) listed, Class P and Type 1 Outdoor; and Canadian Standards Association (CSA) certified
where applicable.
3.3 Ballast shall comply with ANSI C62.41 Category A for Transient protection.
3.4 Ballast shall comply with ANSI C82.11 where applicable.
3.5 Ballast shall comply with applicable requirements of the Federal Communications Commission (FCC) rules and regulations, Title 47 CFR
part 18, for Non-Consumer equipment.
3.6 Ballast shall meet NEMA Premium/CEE High Performance T8 Lighting System Specifications.
3.7 IOP or GOP ballast shall comply with UL Type CC rating.
3.8 Ballast shall comply with NEMA 410 for in-rush current limits.
3.9 Ballast shall meet RoHS Compliance Standards
Section IV - Other
4.1 Ballast shall be manufactured in an ISO 9001 Qualified factory.
4.2 Ballast shall carry a five-year warranty from date of manufacture against defects in material or workmanship, including replacement, for
operation at a maximum case temperature of 70C.  Ballasts with a "90C" designation in their catalog number shall also carry a three-year
warranty at maximum case temperature of 90C.
4.3 Manufacturer shall have a twenty-year history of producing electronic ballasts for the North American market.
4.4 Energy-saving T8 lamps (25W, 28W or 30W) may experience lamp striations if operated on ballasts not rated for their use.

Revised 10/06/11

Data is based upon tests performed by Advance Transformer in a controlled environment and representative of relative performance. Actual performance can vary depending
on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

ADVANCE TRANSFORMER CO.
O'HARE INTERNATIONAL CENTER - 10275 WEST HIGGINS ROAD - ROSEMONT, ILLINOIS 60018

TELEPHONE: (847)390-5000 FAX: (847)768-7768



Revised 09/07/12

Data is based upon tests performed by Advance Transformer in a controlled environment and representative of relative performance. Actual performance can vary depending
on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

ADVANCE TRANSFORMER CO.
O'HARE INTERNATIONAL CENTER ·  10275 WEST HIGGINS ROAD ·  ROSEMONT, IL 60018

Customer Support/Technical Service:  Phone:  800-372-3331  ·  Fax:  847-768-7768
Corporate Offices:  Phone:  800-322-2086

IOP2PSP32HLSC@277V
Brand Name OPTANIUM
Ballast Type Electronic

Starting Method Programmed Start
Lamp Connection Parallel

Input Voltage 120-277
Input Frequency 50/60 HZ

Status Active

Electrical Specifications

Lamp Type Num.
of

Lamps

Rated
Lamp Watts

Min. Start
Temp (°F/C)

Input Current
(Amps)

Input Power
(ANSI
Watts)

Ballast
Factor

MAX
THD

%

Power
Factor

MAX Lamp
Current Crest

Factor

B.E.F.

* F17T8 1 17 0/-18 0.11 39 1.34 10 0.93 1.6 3.44
  F17T8 2 17 0/-18 0.15 64 1.17 10 0.97 1.6 1.83
  F25T8 1 25 0/-18 0.13 35 1.35 10 0.96 1.6 3.86
  F25T8 2 25 0/-18 0.21 57 1.16 10 0.98 1.6 2.04
  F32T8 1 32 0/-18 0.17 44 1.33 10 0.99 1.6 3.02
  F32T8 2 32 0/-18 0.27 74 1.16 10 0.98 1.6 1.57

  F32T8/ES (25W) 1 25 60/16 0.14 36 1.28 10 0.96 1.6 3.56
  F32T8/ES (25W) 2 25 60/16 0.22 59 1.18 10 0.98 1.6 2.00
  F32T8/ES (28W) 1 28 60/16 0.15 39 1.28 10 0.96 1.6 3.28
  F32T8/ES (28W) 2 28 60/16 0.24 64 1.18 10 0.98 1.6 1.84

Wiring Diagram

The wiring diagram that appears above is for
the lamp type denoted by the asterisk (*)

Standard Lead Length (inches)

in. cm.
Black 25 63.5
White 25 63.5

Blue 33 83.8
Red 33 83.8

Yellow 48 121.9
Gray 0

Violet 0

in. cm.
Yellow/Blue 0
Blue/White 0

Brown 0
Orange 0

Orange/Black 0
Black/White 0

Red/White 0

B A L L A S T

L A M P

D ia g .  7 7

R E D
R E D

B L U E *
B L U E *

Y E L L O W
Y E L L O W

B L A C K
W H IT E

L IN E

* IN S U L A T E  B L U E  L E A D S  IN D IV ID U A L L Y  F O R  6 0 0 V

Enclosure

Enclosure Dimensions

OverAll (L) Width (W) Height (H) Mounting (M)
9.50 " 1.7 " 1.18 " 8.90 "
9 1/2 1 7/10 1 9/50 8 9/10

24.1 cm 4.3 cm 3 cm 22.6 cm



IOP2PSP32HLSC@277V
Brand Name OPTANIUM
Ballast Type Electronic

Starting Method Programmed Start
Lamp Connection Parallel

Input Voltage 120-277
Input Frequency 50/60 HZ

Status Active

Electrical Specifications

Notes:

Section I - Physical Characteristics
1.1 Ballast shall be physically interchangeable with standard electromagnetic or standard electronic ballasts, where applicable.
1.2 Ballast shall be provided with integral leads color-coded per ANSI C82.11.
Section II - Performance
2.1 Ballast shall be ___________ (Instant or Programmed) Start.
2.2 Ballast shall provide Independent Lamp Operation (ILO) for Instant Start or Programmed Start Parallel ballasts allowing remaining lamp(s)
to maintain full light output when one or more lamps fail.
2.3 Ballast shall contain auto restart circuitry in order to restart lamps without resetting power.
2.4 Ballast shall operate from 50/60 Hz input source of __________ (120V through 277V or 347V) with sustained variations of +/- 10% (voltage
and frequency).
2.5 Ballast shall be high frequency electronic type and operate lamps at a frequency between 42 kHz and 52 kHz to avoid interference with
infrared devices, eliminate visible flicker and avoid Article Surveillance System, such as anti-theft devices.
2.6 Ballast shall have a Power Factor greater than 0.98 for primary lamp.
2.7 Ballast shall have a minimum ballast factor for primary lamp application as follows:  0.77 for Low Watt, 0.87 for Normal Light Output, and
1.18 for High Light for Instant Start ballasts or 0.71 for Low Watt and 0.88 for Normal Light Output for Programmed Start ballasts.
2.8 Ballast shall provide for a Lamp Current Crest Factor of 1.7 or less.
2.9 Ballast input current shall have Total Harmonic Distortion (THD) of less than 10% when operated at nominal line voltage with primary lamp.
2.10 Ballast shall have a Class A sound rating for all 4-foot lamps and smaller.
2.11 Ballast shall have a minimum starting temperature of -29C (-20F) on Instant Start ballasts or -18C (0F) on Programmed Start ballasts for
standard T8 lamps and 16C (60F) for energy-saving T8 lamps. Consult lamp manufacturer for temperature versus light output characteristics.
2.12 Ballast shall tolerate sustained open circuit and short circuit output conditions.
2.13 Ballast shall have lamp striation-reduction circuitry.
2.14 Programmed Start ballast shall provide lamp EOL protection circuitry.
2.15 Maximum distance for Energy Saving Lamps in Remote/Tandem wiring applications shall be 6 feet for Instant Start and Programmed Start
models.
Section III - Regulatory
3.1 Ballast shall not contain any Polychlorinated Biphenyl (PCB).
3.2 Ballast shall be Underwriters Laboratories (UL) listed, Class P and Type 1 Outdoor; and Canadian Standards Association (CSA) certified
where applicable.
3.3 Ballast shall comply with ANSI C62.41 Category A for Transient protection.
3.4 Ballast shall comply with ANSI C82.11 where applicable.
3.5 Ballast shall comply with applicable requirements of the Federal Communications Commission (FCC) rules and regulations, Title 47 CFR
part 18, for Non-Consumer equipment.
3.6 Ballast shall meet NEMA Premium/CEE High Performance T8 Lighting System Specifications.
3.7 IOP or GOP ballast shall comply with UL Type CC rating.
3.8 Ballast shall comply with NEMA 410 for in-rush current limits.
3.9 Ballast shall meet RoHS Compliance Standards
Section IV - Other
4.1 Ballast shall be manufactured in an ISO 9001 Qualified factory.
4.2 Ballast shall carry a five-year warranty from date of manufacture against defects in material or workmanship, including replacement, for
operation at a maximum case temperature of 70C.  Ballasts with a "90C" designation in their catalog number shall also carry a three-year
warranty at maximum case temperature of 90C.
4.3 Manufacturer shall have a twenty-year history of producing electronic ballasts for the North American market.
4.4 Energy-saving T8 lamps (25W, 28W or 30W) may experience lamp striations if operated on ballasts not rated for their use.

Revised 09/07/12

Data is based upon tests performed by Advance Transformer in a controlled environment and representative of relative performance. Actual performance can vary depending
on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

ADVANCE TRANSFORMER CO.
O'HARE INTERNATIONAL CENTER - 10275 WEST HIGGINS ROAD - ROSEMONT, ILLINOIS 60018

TELEPHONE: (847)390-5000 FAX: (847)768-7768



 

 

270 W. Mitchell Ave., Cincinnati OH 45232 513-772-5070 office 513-252-0590 fax 
www.techbrite.com  

 
 
 
 
 

*Input wattage calculated using ballast manufacturer data in an open-air lamp application.  
*Actual fixture wattage may vary based upon a variety of factors including: ballast factor; lamp wattage; input line voltage; ballast manufacturer;  and/or environmental temperature.  

Retro—Lay-In Troffer 

Applications  
 
 Office   

 Schools  

 Universities  

 Fitness Rooms 

 Hospitals 

 

R .......... Troffer  

 Retro 

Series Reflector 

Width 
(in inches) 

Fixture/

Reflector 

Length 
(in feet) 

Number 

of Lamps 

Type 

T8 or T5 

Line 

Voltage 

1 ......... Universal 

 (120/277) 

2  ........ (347/480) 

X  ....... No Ballast 

Ballast 

N ....Normal 

L ....Low 

H ....High 

X ....No 

 Ballast 
 

Reflector 

W ...... White  

M ...... Miro 4 

Ballast  Options 

2 or 4 ... Troffer 

 Retro 

R 21 

21 .......... Troffer 

 Retro 

Features  

 
 White Reflector—92% Reflectivity  

 Miro® 4 Reflector — 95% Reflectivity  

 Available in 2x2 & 2x4 — 2, 3, and 4 lamp options  

 Pinch fit reflector for quick installation 

 Kit includes: reflector, sockets, socket bars, mounting screws 

 Optional Ballast and Lamps 

 Ask for “PreWire” and we do the wiring for you!  

Many 

options 

available, 

please 

ask your 

sales rep. 

T ....Instant start 

Q ....Instant start 

 High Performance 

P ....Program start 

X ....No Ballast  

12” 

Two Lamp Socket Assembly 

15 ½”  

Three Lamp  

Socket Assembly 

Four Lamp  

Socket Assembly 

14 ¾”  

Kit Includes:  
A) Sockets 
B) Socket Bars 
C) Tek Screws(4 per kit) 
D) Reflector 

A 
B 

C 

D 

B 
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LED

Incredible 70,000 hrs

ORDERING INFORMATION

16" POLYCARBONATE LOW BAY FIXTURES

GENERAL DESCRIPTION
Neptun's LED Polycarbonate Low-Bay fi xtures combine classic form 
and versatility to make it an excellent choice for new construction 
or retrofi t applications.  The polycarbonate refractor off ers excellent 
optics with horizontal and vertical footcandles.  The 16" housing is 
off ered in a variety of wattages to provide maximum fl exibility in all 
types of applications.  It can replace existing HID & HPS fi xtures up to 
250W.       

APPLICATION
 · Retail Lighting
 · Showroom Lighting
 · Grocery Store Lighting
 · Area & Storage Lighting

STRUCTURE, MATERIALS, & FEATURES
 ·  16" High Effi  ciency, heat and impact resistant, UV protected, non yellow-

ing, polycarbonate refractor.
 · Corrosion resistant die-cast aluminum gear box with electrocoat fi nish.
 · High Output LED's.
 · High power factor, low THD driver.
 · High performance Thermal Management system.
 · Instant-On fl icker-free Cold Start and Hot Re-Start.
 · Bright white light (5000˚K) for greater visibility and safety.
 · Up to 15 year maintenance free operation.
 · 5 Year Warranty on complete fi xture. (LED's, Driver, & Housing)
 · Optional:  Bi-Level Dimming, 0-10V Dimming, Remote Monitoring and 

ON/ OFF Control.

Sample Number: LED-17050-PC-UNV-BL-DIM-850-MD-C3
Custom options and accessories available. Please consult factory

LED-17 = 16" High Bay         UNV = 120-277 VAC
347V = 347 VAC
480V = 480 VAC

50 = 50 W
80 = 80 W
100 = 100 W

835 = 3500°K
841 = 4100°K
850 = 5000°K *
* Standard

Series Wattage CCTVoltageReflector

PC = Polycarbonate          MD = Motion Sensor Detector
DLH = Day Light Harvesting*
* Off ered with 0-10V Dimming)

C3* = 3' Cord-No Plug 
(other lengths available C6 = 6' cord)  
PC3 = 3' Cord with NEMA Plug
PL = Polycarbonate Lens 
(verify plug type when ordering)
* Standard

Accesories OptionsOptions

0-10VDIM = 0-10V 
Dimming
BL-DIM = Bi-Level 
Dimming

10.75"  

5.00"  20.75"  

O.D.  16.00"  

10.00"  



Neptun Light, Inc. reserves the right to change materials or modify the design of its product 
without notifi cation as part of the company's continuing product improvement program. 

©2002-2013 Neptun Light, Inc. All rights reserved.

Neptun Light, Inc.
13950 Business Center Drive
Lake Forest, IL 60045
Fax: 847.735.8004

service@neptunlight.com www.NeptunLight.com 888.735.8330

LED

 ·  LED Driver   Constant Current
 · Power Supply   350mA
 ·  Start Method   InstantON
 ·  Hot Re-start   InstantON
 ·  Universal Input Line Voltage   120-277 VAC
 · Input Line Frequency   50/60 Hz
 · Ballast Off -State Draw   0 Watts
 · Sound Rating   Class A
 · ANSI Surge Protection   Class A
 ·  LED / Driver System Life   75,000 Hrs.
 ·  Lumen Maintenance @50,000Hrs    > 70%
 ·  Color Temperature    5000°K

 ·  Color Rendering Index (CRI)   > 80
 · Minimum Starting Temperature   -40°C
 · Maximum Starting Temperature   50°C
 ·  Lumens per Watt   > 80
 · Shock / Vibration Resistant   Yes
 ·  Power Factor   > 0.90
 ·  Total Harmonic Distortion   < 20%
 · Inrush Current Peak   < 10 Amp
 · ETL Listed / UL Standard 1598   Yes
 · FCC Compliance   Part 18, Subp. C
 · IP Rating   IP 43
 · Warranty   5 Year

SPECIFICATIONS

PRODUCT INFORMATION  

Model No. Description Rated
Watts

Input
Watts

Initial
Lumens

Universal
Line Voltage 

(VAC)

Max Line 
Current (Amp)

@ 120 - 277
THD Power

Factor Weight

LED-17050-PC-UNV LED Low Bay Fixture 50 52 5,400 120-277 0.52 - 0.22 <20% >0.90 15 lbs

LED-17080-PC-UNV LED Low Bay Fixture 80 82 7,200 120-277 0.69 - 0.30 <20% >0.90 15 lbs

LED-17100-PC-UNV LED Low Bay Fixture 100 102 9,000 120-277 0.87 - 0.37 <20% >0.90 15 lbs

MOUNTING OPTIONS PHOTOMETRICS (See Complete IES File)

Type V Distribution

Spec. Rev.  8-2014

16" POLYCARBONATE LOW BAY FIXTURES

Hook Mount
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“A”3.9"
(99mm)

27.1"
(688mm)

2.1"
 (53mm)

18.1"
(460mm) Optional Photocell

Receptacle Location9.0"
(229mm)

Dim. “A”
LED Count

(x10)
12.1" (306mm)
14.1" (357mm)
16.1" (408mm)
18.1" (459mm)
20.1" (510mm)
22.1" (560mm)
24.1" (611mm)
28.1" (713mm)
32.1" (814mm)

04
06
08
10
12
14
16
20
24

Convenient, 
Interlocking 
Mounting 
Method

Rev. Date: 09/27/13

 † See www.cree.com/lighting/products/warranty for warranty terms
 * Available on luminaires with 60–240 LEDs.
 ** Available on luminaires with 40–160 LEDs.
*** Available on luminaires with 40–60 LEDs.

ARE-EDG DA E

Product Optic Mounting
LED Count 

(x10)
Series Voltage Color Options Drive Current Options

ARE-EDG DA

Direct Arm
04

06

08

10

12

14

16

20

24

E UL

Universal
120–277V

UH

Universal
347–480V

34

347V

SV

Silver (Standard)
BK

Black
BZ

Bronze
PB

Platinum Bronze
WH

White

350*

350mA
525**

525mA
700***

700mA

40K  4000K Color Temperature

- Color temperature per luminaire
DIM  0–10V Dimming

- Control by others
- Refer to dimming spec sheet for details
- Can't exceed specified drive current

F  Fuse

- When code dictates fusing, use time delay fuse
- Not available with all ML options. Refer to
   ML spec sheet for availability with ML options

HL  Hi / Low (175 / 350 / 525 Dual Circuit Input)

- Refer to ML spec sheet for details
- Sensor not included

P  Photocell

- Not available with all ML options. Refer to
   ML spec sheet for availability with ML options
- Must specify voltage other than UH

R  NEMA Photocell Receptacle

- Not available with all ML options. Refer to
   ML spec sheet for availability with ML options
- Photocell by others

ML  Multi-Level

- Refer to ML spec sheet for details

Product Description
Slim, low profile design minimizes wind load requirements. Luminaire sides are rugged 
cast aluminum with integral, weathertight LED driver compartments and high
performance aluminum heat sinks. Convenient, interlocking mounting method. 
Mounting housing is rugged die cast aluminum and mounts to 3–6" (76–152mm) 
square or round pole. Luminaire is secured by two 5/16-18 UNC bolts spaced on
2" (51mm) centers.

Performance Summary 

Utilizes BetaLED® Technology

Patented NanoOptic® Product Technology

Made in the U.S.A. of U.S. and imported parts

CRI: Minimum 70 CRI

CCT: 5700K (+ / - 500K) Standard, 4000K (+ / - 300K) 

Limited Warranty†: 10 years on luminaire / 10 years on Colorfast DeltaGuard® finish

EPA and Weight: Reference EPA and Weight spec sheet

Accessories

Field Installed Accessories

XA-BRDSPK 
Bird Spikes

ARE-EDG-5M-DA
Cree Edge™ Area Luminaire – Type V Medium – Direct Arm Mount

5M

Type V 
Medium

5M

Ordering Information
Example: ARE-EDG-5M-DA-04-E-UL-SV-350-OPTIONS
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© 2013 Cree, Inc. All rights reserved. For informational purposes only. Content is subject to change. 
See www.cree.com/patents for patents that cover these products. Cree®, the Cree logo, BetaLED®, 
NanoOptic®, the BetaLED Technology logo, and Colorfast DeltaGuard® are registered trademarks, and 
Cree Edge™ is a trademark of Cree, Inc. The UL logo is a registered trademark of UL LLC. DesignLights 
Consortium™ and the DLC QPL logo are trademarks of Northeast Energy Efficiency Partnerships, Inc.

 
  

  

 

 
  

  

 

 
  

  

 

Product Specifications

CONSTRUCTION & MATERIALS
• Slim, low profile, minimizing wind load requirements 

• Luminaire sides are rugged die cast aluminum with integral, weathertight 
LED driver compartments and high performance heat sinks

• Convenient interlocking mounting method. Mounting housing is rugged 
die cast aluminum mounting to 3–6" (76–152mm) square or round pole, 
secured by two 5 / 16-18  UNC bolts spaced on 2" (51mm) centers

• Includes leaf / debris guard 

• Exclusive Colorfast DeltaGuard® finish features an E-Coat epoxy primer 
with an ultra-durable powder topcoat, providing excellent resistance to 
corrosion, ultraviolet degradation and abrasion. Standard is silver. Bronze, 
black, white, and platinum bronze are also available

ELECTRICAL SYSTEM
• Input Voltage:  120–277V or 347–480V, 50 / 60Hz, Class 1 drivers

• Power Factor: > 0.9 at full load

• Total Harmonic Distortion: < 20% at full load

• Integral weathertight electrical box with terminal strips (12Ga–20Ga) for 
easy power hookup

• Integral 10kV surge suppression protection standard

• To address inrush current, slow blow fuse or type C / D breaker should 
be used

REGULATORY & VOLUNTARY QUALIFICATIONS
• cULus Listed 

• Suitable for wet locations

• Enclosure rated IP66 per IEC 60529 when ordered without P or R options

• Consult factory for CE Certified products

• Certified to ANSI C136.31-2001, 3G bridge and overpass vibration 
standards

• 10kV surge suppression protection tested in accordance with IEEE / ANSI 
C62.41.2

• Luminaire and finish endurance tested to withstand 5,000 hours of 
elevated ambient salt fog conditions as defined in ASTM Standard B 117

• Product qualified on the DesignLights Consortium™ (“DLC”) Qualified 
Products List (“QPL”) when ordered without full backlight control shield

• Meets Buy American requirements within ARRA

Photometry
All published luminaire photometric testing performed to IESNA LM-79-08 
standards by a NVLAP certified laboratory. 

IES Files
To obtain an IES file specific to your project consult:
http://www.cree.com/lighting/tools-and-support/exterior-ies-configuration-tool

Lumen Output, Electrical, and Lumen Maintenance Data

  * Actual production yield may vary between -4 and +10% of initial delivered lumens.
 ** For more information on the IES BUG (Backlight-Uplight-Glare) Rating visit www.iesna.org/PDF/Erratas/TM-15-11BugRatingsAddendum.pdf.
*** For recommended lumen maintenance factor data see TD-13. Calculated L

70
 based on 6,000 hours LM-80-08 testing: > 150,000 hours.

ARE-EDG-5M-DA

Type V Medium Distribution

LED Count 

(x10)

5700K 4000K

System Watts

120–480V

TOTAL CURRENT

50K Hours Projected Lumen Maintenance Factor 

@ 15˚C (59˚F)***Initial

 Delivered Lumens*

BUG 

Ratings**

Per TM-15-11

Initial

 Delivered Lumens*

BUG 

Ratings**

Per TM-15-11
120V 208V  240V 277V  347V  480V

350mA @ 25˚C (77˚F)

93%

06  6,926 B3 U0 G2  6,670 B3 U0 G2 66 0.52 0.31 0.28 0.26 0.20 0.15
08  9,235 B3 U0 G2  8,893 B3 U0 G2 90 0.75 0.44 0.38 0.34 0.26 0.20
10  11,516 B4 U0 G2  11,089 B4 U0 G2 110 0.92 0.53 0.47 0.41 0.32 0.24
12  13,819 B4 U0 G3  13,307 B4 U0 G3 130 1.10 0.63 0.55 0.48 0.38 0.28
14  16,020 B4 U0 G3  15,427 B4 U0 G3 158 1.32 0.77 0.68 0.62 0.47 0.35
16  18,309 B4 U0 G3  17,631 B4 U0 G3 179 1.49 0.87 0.77 0.68 0.53 0.39
20  22,886 B5 U0 G3  22,038 B5 U0 G3 220 1.84 1.06 0.93 0.83 0.64 0.47
24  27,463 B5 U0 G4  26,446 B5 U0 G4 261 2.19 1.26 1.10 0.97 0.76 0.56

525mA @ 25˚C (77˚F)

92%

04  6,539 B3 U0 G2  6,297 B3 U0 G2 70 0.58 0.34 0.31 0.28 0.21 0.16
06  9,697 B3 U0 G2  9,338 B3 U0 G2 101 0.84 0.49 0.43 0.38 0.30 0.22
08  12,929 B4 U0 G3  12,450 B4 U0 G3 133 1.13 0.66 0.58 0.51 0.39 0.28
10  16,122 B4 U0 G3  15,525 B4 U0 G3 171 1.43 0.83 0.74 0.66 0.50 0.38
12  19,347 B4 U0 G3  18,630 B4 U0 G3 202 1.69 0.98 0.86 0.77 0.59 0.44
14  22,428 B5 U0 G3  21,598 B5 U0 G3 232 1.94 1.12 0.98 0.87 0.68 0.50
16  25,632 B5 U0 G3  24,683 B5 U0 G3 263 2.21 1.27 1.11 0.97 0.77 0.56

700mA @ 25˚C (77˚F)
90%04  7,987 B3 U0 G2  7,691 B3 U0 G2 92 0.78 0.46 0.40 0.36 0.27 0.20

06  11,844 B4 U0 G3  11,405 B4 U0 G2 134 1.14 0.65 0.57 0.50 0.39 0.29

CSA Test Report #: 6416
ARE-EDG-5M-**-06-E-UL-700-40K
Initial Delivered Lumens: 12,022

ARE-EDG-5M-**-12-E-UL-525-40K
Mounting Height: 25' (7.6m) A.F.G.
Initial Delivered Lumens: 18,630
Initial FC at grade

973

1946

2920

3893

120˚120˚

90˚ 90˚

60˚60˚

30˚

150˚ 150˚

Candlepower Trace: Vertical plane through
horizontal angle of maximum candlepower.

20'

20'

20' 20'

40'

40' 40'

6.1

0m

6.1

12.2

12.218.3 6.1 0m 6.1 12.2 18.324.4 24.4

24.4

24.4

0'

0'

40' 12.2

30.5
30.530.5

100'
100'

80'

100'

18.3

18.360'

60' 60'

80'

80' 80' 100'

60'

30.5

0˚

1.5.2.1

Position of vertical plane
of maximum candlepower.

CURB LINE

2
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Catalog Number

Notes Type

PRODUCT OVERVIEW
The WSD is a stylish, easy to install, and simple to use Wall Switch Decorator style 
Passive Infrared (PIR) sensor. It is ideal for private offices, copy rooms, closets, or 
any small enclosed space without obstructions. A user programmable time delay 
ensures that once the room is vacated the sensor will time out and turn off the lights. 
Additionally, the WSD sensor has several On Modes and Switch Modes that can be 
programmed using the front push-button. For rooms with obstructions, the Dual 
Technology WSD PDT Series sensor is recommended.  Additionally, all WSD Family 
sensors have a patent-pending wiring method that enables them to function either 
with or without a neutral connection. WSD units come pre-configured for wiring 
without a neutral; however, if connection to neutral is required by code, contractors 
can convert the unit in seconds (see page 3). 

All WSD Family sensors utilize 100% digital Passive Infrared (PIR) detection. 
Dual Technology (PDT option) versions add Microphonics detection and are 
recommended for offices and rooms with obstructions.  Additional versions include 
units with dual relays - perfect for bi-level applications, or bathrooms with a light 
and a fan.

SENSOR OPERATION — WSD sensors detect changes in the Passive Infrared (PIR) 
energy given off by occupants as they move within the field-of-view. In an Auto-On 
sensor, once occupancy is detected, an internal relay switches on the connected 
lighting load.  In a Vacancy (Manual On) sensor, the unit’s push button must first be 
pressed to initiate the lights on. In a dual relay sensor, once occupancy is detected 
the unit will automatically close Pole 1’s relay while still requiring Pole 2’s push-
button be pressed in order to close Pole 2’s relay.  All modes are user adjustable (see 
On Modes setting).

After the lights are turned on, an internal timer keeps them on during brief periods 
of inactivity. Once the time delay has expired, lights are turned off automatically. 
The default time delay is 10 minutes - chosen in order to maximize energy savings 
while preventing false-offs. This timer is programmable from 30 seconds to 30 
minutes, and is reset every time occupancy is re-detected. Patented LampMaximzer 
technology is also present in these sensors, providing an additional minimum on 
time (disabled by default) to be utilized if desired.

WSD sensors with Passive Dual Technology (PDT option) first see motion using 
Passive Infrared (PIR) and then engage Microphonics to listen for sounds that also 
indicate continued occupancy.  This patented technology dynamically adapts a 
sensor to its environment by filtering out constant background noise and detecting 
only noises typical of human activity.  

KEY OPTIONS 
VACANCY OPERATION (SA and VA)
Increased energy savings and required by many codes
• The unit’s push button must first be pressed to initiate the lights on
• SA version can be reprogrammed to Auto-On operation
• VA version operates in Manual On mode only

DUAL RELAY (2P, 2P-SA, and 2P-VA) 
Ideal for bi-level switched rooms or restroom with light & fan
• Includes two isolated relays, Pole 1 defaulted to Auto-On, Pole 2 to Vacancy
• Enables separate time delay per pole - programmed via each pole’s push-button
• UL listed to switch different loads per pole - e.g. 277 VAC lights on Pole 1 and 120  
   VAC fan on Pole 2
• 2P-SA and 2P-VA versions are factory set with both poles set to manual on 

LOW TEMPERATURE / HIGH HUMIDITY (LT) 
Required for cold or humid areas
• Device electronics are coated for corrosion resistance
• Operates down to -40º F/C (-4º F / 20º C for PDT)

WSD  
FAMILY

WALL SWITCH SENSOR w/
CONVERTIBLE NEUTRAL / NO NEUTRAL WIRING,
PASSIVE INFRARED (PIR) or DUAL TECH  (PDT)

• 100% digital PIR detection - excellent RF immunity  
 
• Small motion detection to 20 ft 

• Dual Technology (PDT) utilizes PIR / Microphonics 
   detection (patented) 
 
• 100% passive detection, no potential for    
   interference with other building systems 
 
• Self-grounding mounting strap 
 
• Green LED status indicator

• Device accommodates powering over ground or   
  neutral connection (patent pending) 

• Ultra low current leakage (<0.5 mA) when  
  connected via ground 

• Fully meets NEC 2011 Section 404.2C neutral  
  requirements - no current leakage to ground when    
  connected to neutral 

• Line power and load wires are interchangeable -  
  impossible to wire backwards (patented) 
    
• Compatible w/ LEDs, Electronic & Magnetic Ballasts,  
  CFLs, & Incandescents
 
 • Push-button programmable without removing cover  
   plate - adjustable time delays & operating modes

• Photocell standard (disabled by default) - prevents  
lights from initially turning on if sufficient daylight         

  is present, but does not turn lights off.  Photocell not
  available in Vacancy only versions.

• Integrated LampMaximizer minimum on time  
  (patented) provides increased fluorescent lamp life -  
  disabled by default 

• Non-volatile settings memory 

• Available in 5 colors (White, Ivory, Gray, Light  
 Almond, and Black)

• Includes matching wall plate

WSD 2P
WSD PDT 2P

FEATURES

WSD
WSD PDT
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WSD Family

PROGRAMMING INSTRUCTIONS  ______________________________________________________________________________________
 Operational settings can be changed via the push-button sequence outlined below (note the example used is for changing occupancy time delay). Programming for 2P units done with each 
pole’s  corresponding push-button.

On Mode

Restore
Factory
Defaults

Switch
Mode

LED
Operation

Predictive
Exit
Time

Microphone
Grace Period

Occupancy
Time
Delay

Photocell
Set-Pt

Minimum
On Time

Manual On
Grace
Period

Dual
Technology

(MicrophonicsTM)

Predictive
Grace
Time

4x

5x

7x
9x10x

2x
3x

12x

11x

13x

15x
16x

PRESS BUTTON

3.
While LED 

flashes
back current
setting 10x...

OPERATIONAL SETTINGS  _________________________________________________________________________________________________

4.
PRESS BUTTON

30 sec

20 min

30 min

17.5 min

15.0 min

12.5 min 10 min

5.0 min

2.5 min

7.5 min

1x13x
2x

3x

4x
5x6x

7x

8x

9x

1.

While LED 
flashes back new

setting 10x...

5. 6.
On Mode

Restore
Factory
Defaults

Switch
Mode

LED
Operation

Predictive
Exit
Time

Microphone
Grace Period

Occupancy
Time
Delay

Photocell
Set-Pt

Minimum
On Time

Manual On
Grace
Period

Dual
Technology

(MicrophonicsTM)

Predictive
Grace
Time

4x

5x

7x
9x10x

2x
3x

12x

11x

13x

15x
16x

PRESS BUTTON

4.1.

5. 6.

LED FLASHES
CONFIRMATION

TWICE

PROGRAMMING

COMPLETE

7.
7.

e.g., 5 flashes is default
10 min time delay

e.g., press 4x 
    to change 
      to 7.5 min

e.g., 4 flashes 
indicates new 
7.5  min time 
delay setting

e.g., press 2x to 
save and exit

2. 3.e.g., press 2x for  
        Occupancy Time  
              Delay

NOTE: (*) Indicates factory default (unless otherwise marked)

2   =  Occupancy Time Delay
Duration sensor keeps lights on after last occupancy detection.
 1  30 sec    4  7.5 min      7  15.0 min     13  30.0 min
 2  2.5 min   5  10.0 min*   8  17.5 min 
 3  5.0 min   6  12.5 min    9  20.0 min

For additional time settings, contact technical support at 
1.800.PASSIVE

3   =  On Mode
Automatic On turns lights on when occupancy is detected. Manual On 
requires a button press to turn the lights on. Reduced Turn-On directs 
the sensor to initially only detect large motions, such as a person 
entering a room. Weaker signals, such as reflections from glass, 
are ignored. Once lights are on, the sensor returns to maximum 
sensitivity.

 1  Automatic On   2  Manual On       3  Reduced Turn-On
 

Settings 1 & 3 not available on -VA (Vacancy only) sensors. 

Notes on Default Settings
• WSD (PDT) Series default: Automatic On
• Default for units with -SA, -VA, or -NL option: Manual On
• WSD (PDT) 2P Series default: Pole 1 Auto On, Pole 2 Manual 
• Default for 2P units with -2SA option: Both poles Manual On 

4   =  Switch Modes
These modes dictate switch functionality. Pressing the button 
in Override Off mode (setting 1) turns off and keeps lights off 
until pressed again. Disabling the Switch (setting 2) prevents 
the button from turning the lights on. (continued next column) 

Predictive Mode (setting 3) determines if a user has left the room 
after the lights are switched off. It does this by monitoring the 
space for a period after the button is pressed (Predictive Grace 
Time), following a delay to allow exiting the room (Predictive Exit 
Time). If occupancy is detected during this period the device will 
disable Auto-On & hold the lights off until manually switched. If 
no occupancy is detected the sensor instantly reverts to Auto-
On mode.

If Predictive Mode with Expiration (setting 4) is enabled, once 
the sensor has disabled Auto-On it will continue to monitor the 
space. When no occupancy is detected for a duration equal to the 
occupancy time delay, the sensor will revert to Auto-On mode. 

   1  Override Off ** 
 2  Switch Disable
 3  Predictive Mode
 4  Predictive Mode with Expiration*

* Default for WSD (PDT) units & Pole 1 of WSD (PDT) 2P units
** Default for units with -SA or -VA options, Pole 2 of WSD         
     (PDT) 2P units, and both poles of 2P units with -2SA options

5   =  Photocell Set-Point
The ambient light level at which the sensor prevents the lights 
from initially turning on. Once on, the lights will remain on until 
the occupancy time delay expires and turns them off. 
 1  Disabled*  3  0.5 fc       5  2 fc 7  8 fc     9 32 fc
 2  Auto Set-pt. 4  1 fc        6  4 fc     8  16 fc 10 64 fc

Note: Sensor will be changed to Automatic On mode if 
photocell is enabled. LED flashes while Auto-Setpoint mode is 
running. Photocell not present in -VA versions.

7 = LED Operation
Indicates behavior of device’s LED.
 1  Occupancy Indication*      3 Disabled

9  =  Restore Factory Defaults
Returns all functions to original settings.
 1  Maintain Current* 2  Restore Defaults

10  =  Minimum On Time
Required initial time for lamps to be on after each switch on, 
regardless of occupancy status. Once met, lights resume 
following occupancy time delay. 
  1  0 min (disabled)* 3  30 min         5  60 min
 2  15 min                      4  45 min  

11  =  Manual On Grace Period
Time period after lights automatically turn off that they can be 
reactivated by motion. (Manual On (Semi-Auto) mode only) 
  1  0 sec                2  Unused       3  15 sec*

12   =  Dual Technology (MicrophonicsTM)
Relative responsiveness of Microphonics detection. Included in 
-PDT versions only. 
  1 Normal*             3  Medium       5  Phase Off   
   2 Off                     4  Low                 (15-10-5 min)

13   =  Microphone Grace Period
Time period after lights are automatically turned off that they 
can be voice reactivated. Included in -PDT versions only.
 1  0 sec 3 20 sec 5 40 sec 7 60 sec
 2  10 sec* 4 30 sec 6 50 sec 

15  =  Predictive Exit Time
Time period after manually switching lights off for occupant to 
leave the space.
 1  5 sec       3  7 sec       5  9 sec        7  15 sec        9  30 sec
 2  6 sec      4  8 sec       6  10 sec*    8  20 sec 

16  =  Predictive Grace Time
Time period after Predictive Exit Time that sensor rescans the 
room for remaining occupants. 
      1  0 sec         3  10 sec         5  30 sec*       7  50 sec 
      2  5 sec         4  20 sec         6  40 sec        8  60 sec
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WSD Family

HN GND

LOAD 2 BLU
BLU

H N

LOAD 1BLK
BLK

REMOVE METAL LINKIF CONNECTING TO NEUTRAL GND
H N

LOAD 1BLK
BLK

NHN

LOAD 2 BLU
BLU

COVERAGE PATTERN
• Small motion (e.g., hand movements) detection up to 20 ft (6.10 m), ~625 ft2

• Large motion (e.g., walking) detection greater than 36 ft (10.97 m), ~2025 ft2

• Wall-to-Wall coverage
• Passive Dual Technology (Microphonics) provides  
overlapping detection of human activity over the  
complete PIR coverage area. Advanced filtering is  
utilized to prevent non-occupant noises from  
keeping  the lights on.

36    30           20                 10                  0 ft                   10                  20         30     36
12      9             6                   3                   0 m                 3                    6             9      12

Small
motion
detection

Small
motion
detection
to ~20 ft

6

3

0 m

20

10

0 ft

Small motion ~40 ft coverage

TOP VIEW

1.2 m
4 ft

Small motion 
detection to ~20 ft

Large motion detection to >36 ft

SIDE VIEW

 0 18 27 369ft
 0 6 9 123m

WIRING TO GROUND (NO NEUTRAL)

GND H N

LOAD 1BLK
BLK

REMOVE METAL LINKIF CONNECTING TO NEUTRAL GND
H N

LOAD 1BLK
BLK

N

SINGLE RELAY SINGLE RELAY

DUAL RELAY

This product is pre-configured for wiring without a neutral; however, if connection to neutral is required by code, contractors can quickly and easily convert the unit in seconds.

CONVERSION FROM GROUND ONLY (NO NEUTRAL) TO NEUTRAL WIRING

120/277 VAC WIRING
 BLACK*  - Line 1 Input
 BLACK*  - Load 1 Output

*BLACK wires 
can be reversed} 

 BLUE*  - Line 2 Input
 BLUE*  - Load 2 Output

*BLUE wires
can be reversed} 

DUAL RELAY

REMOVE METAL LINKIF CONNECTING TO NEUTRAL

REMOVE METAL LINKIF CONNECTING TO NEUTRAL

REMOVE METAL LINKIF CONNECTING TO NEUTRAL

Step 1:
Remove Yellow 

Label

Step 2:
Loosen Screws and 
Remove Metal Link

Step 3:
Connect Neutral to 

Silver Screw and 
Ground to Green Screw

WIRING TO NEUTRAL

WIRE COLOR KEY

347 VAC WIRING (-347 Option) 
Red wires replace Black wires.

Notes:
- Unit will draw power from either line connection.
- When switching 277 VAC or 347 VAC on both relays, the line inputs must be of the same phase.
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WSD Family

Sheet#: TS-WSNB-001AC US LISTED

TITLE 24
ASSEMBLED in U.S.A.
5 YEAR WARRANTY

ORDERING LOGIC

Series

Series

Operating Mode1 Voltage

Voltage

Color3

Color3

Temp/Humidity

Temp/Humidity

WSD
WSD PDT

Passive Infrared (PIR)
Dual Technology  
(PIR / Microphonics)

Blank

SA

VA

Auto On (default)
  or Vacancy
Vacancy (default)
   or Auto-On
Vacancy only

Blank
3472

120/277 VAC
347 VAC

Blank
3472

120/277 VAC
347 VAC

WH
IV

GY
AL
BK

White
Ivory
Gray
Lt. Almond
Black

WH
IV

GY
AL
BK

White
Ivory
Gray
Lt. Almond
Black

Blank
LT

Standard
Low Temp

Blank
LT

Standard
Low Temp

PHYSICAL SPECS
SIZE: 2.74”H x 1.68”W x 1.63”D (6.96 cm x 4.27 cm x 4.14 cm)
    (not including ground strap)
WEIGHT: 5 oz
MOUNTING: Single Gang Switch Box 
MOUNTING HEIGHT: 30-48 in (76.2-121.9 cm)
SILICONE FREE
ROHS COMPLIANT

ELECTRICAL SPECS
MAXIMUM LOAD / POLE (RELAY)
       800 W @ 120 VAC
     1200 W @ 277 VAC
     1500 W @ 347 VAC
MINIMUM LOAD: None
MOTOR LOAD: 1/4 HP
FREQUENCY: 50/60 Hz (timers are 1.2x for 50 Hz)

ENVIRONMENTAL SPECS
OPERATING TEMP
     Standard: 14º to 122º F (-10º to 50º C) 
     LT Option (PIR): -40º to 122º F (-40º to 50º C) 
     LT Option (PDT): -4º to 122º F (-20º to 50º C)
RELATIVE HUMIDITY:
     Standard: 20 to 75% non-condensing 
     LT Option: 20 to 90% non-condensing   
    (electronics coated for corrosion resistance)

SINGLE RELAY

DUAL RELAY

Operating Mode1

Blank

 
2SA

Pole 1-Auto On
Pole 2-Vacancy
(default)
Both Poles 
Vacancy 
(default)

WSD 2P
WSD PDT 2P

Passive Infrared (PIR)
Dual Technology  
(PIR / Microphonics)

SPECIFICATIONS

Notes:
1  Operating Modes reprogrammable via push-button except for VA version
2  Wall plates included in white or ivory only for 347 VAC units 
3  Matching wall plate provided for 120/277 VAC units

(example: WSD PDT WH)

(example: WSD PDT 2P WH LT)

WARRANTY  
5-year limited warranty. Complete warranty terms located at
www.acuitybrands.com/CustomerResources/Terms_and_conditions.aspx
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Appendix C: Retrofit 3 Calculations and Datasheets 

Please reference this section for Retrofit 3 calculations and datasheets.  
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AMERESCO   
Maintenance Savings Worksheet

CITY OF SMITHVILLE, TX

Inflation Rate 0.00% Interest Rate 0.00% Maintenance Interval 1 Year Year Year Year Year Year Year Year Year Year
Staff or Contractor Rate $0.00 # of Years 15 1 2 3 4 5 6 7 8 9 10

# Existing Lighting 
Components

Total 
Existing 
Qty

Annual 
Burn 
Hours

Rated 
Product 
Life

Hours 
to 
Replace

Mat. Unit 
Cost

Qty to 
Rpl Per 
Year

% of 
Units 
Hazard

Hazard 
Disposal 
Unit Cost

Total 
Hazard 
Disposal 
Cost

% of 
Units 
Non 
Hazard

Non 
Hazard 
Disposal 
Unit Cost

Total Non 
Hazard 
Disposal 
Cost

Total 
Disposal 
Cost

Total 
Labor 
Cost

Total Mat. 
Cost

Yrs of 
No Rpl

Total Annual 
Cost

Total Annual 
Inflated Cost 
Year 1

Total Annual 
Inflated Cost 
Year 2

Total Annual 
Inflated Cost 
Year 3

Total Annual 
Inflated Cost 
Year 4

Total Annual 
Inflated Cost 
Year 5

Total Annual 
Inflated Cost 
Year 6

Total Annual 
Inflated Cost 
Year 7

Total Annual 
Inflated Cost 
Year 8

Total Annual 
Inflated Cost 
Year 9

Total Annual 
Inflated Cost 
Year 10

E19 MH Lamp <250w 332 4,368 15,000 0.50 $20.00 97 0% $5.00 $0 100% $0.00 $0 $0 $0 $1,934 0 $1,934 $1,934 $1,934 $1,934 $1,934 $1,934 $1,934 $1,934 $1,934 $1,934 $1,934

E22 MV Lamp 48 4,368 20,000 0.50 $25.00 10 0% $0.00 $0 100% $0.00 $0 $0 $0 $262 0 $262 $262 $262 $262 $262 $262 $262 $262 $262 $262 $262

E24 HID Mag. Bal. 380 4,368 50,000 0.50 $35.00 33 0% $0.00 $0 100% $0.00 $0 $0 $0 $1,162 0 $1,162 $1,162 $1,162 $1,162 $1,162 $1,162 $1,162 $1,162 $1,162 $1,162 $1,162

E25 Incandescent Lamp 112 4,368 1,500 0.10 $2.50 326 0% $0.00 $0 100% $0.00 $0 $0 $0 $815 0 $815 $815 $815 $815 $815 $815 $815 $815 $815 $815 $815

E26 CF Lamp 86 4,368 10,000 0.10 $3.00 38 0% $0.00 $0 100% $0.00 $0 $0 $0 $113 0 $113 $113 $113 $113 $113 $113 $113 $113 $113 $113 $113

958 Total Annual Cost of Existing System at 0 Inflation $4,286 $4,286 $4,286 $4,286 $4,286 $4,286 $4,286 $4,286 $4,286 $4,286
 Net Present Value at 0.00% Interest $64,284
 Levelized Annual Payments Over 15 Years $4,286
 

# Replacement Lighting 
Components

Total Retro 
Qty

Annual 
Burn 
Hours

Rated 
Product 
Life

Hours 
to 
Replace

Mat. Unit 
Cost

Qty to 
Rpl Per 
Year

% of 
Units 
Hazard

Hazard 
Disposal 
Unit Cost

Total 
Hazard 
Disposal 
Cost

% of 
Units 
Non 
Hazard

Non 
Hazard 
Disposal 
Unit Cost

Total Non 
Hazard 
Disposal 
Cost

Total 
Disposal 
Cost

Total 
Labor 
Cost

Total Mat. 
Cost

Yrs of 
No Rpl

Total Annual 
Cost

Total Annual 
Inflated Cost 
Year 1

Total Annual 
Inflated Cost 
Year 2

Total Annual 
Inflated Cost 
Year 3

Total Annual 
Inflated Cost 
Year 4

Total Annual 
Inflated Cost 
Year 5

Total Annual 
Inflated Cost 
Year 6

Total Annual 
Inflated Cost 
Year 7

Total Annual 
Inflated Cost 
Year 8

Total Annual 
Inflated Cost 
Year 9

Total Annual 
Inflated Cost 
Year 10

R17 LED Fixture 380 4,368 75,000 0.50 $350 22 0% $0.00 $0 100% $0.00 $0 $0 $0 $7,746 12.0 $7,746 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

R25 LED Exit or Screw In 198 4,368 75,000 0.25 $50.00 12 0% $0.00 $0 100% $0.00 $0 $0 $0 $577 12.0 $577 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

578 Total Annual Cost of New System at 0 Inflation $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Net Present Value at 0.00% Interest $24,967

Levelized Annual Payments Over 15 Years $1,664
REDUCTION IN TOTAL QTY OF INSTALLED COMPONENTS Annualized Maintenance Savings $2,621

AMERESCO 



CRTK-A 
CARETAKER LED

8 or 12 LEDs

Solid State LED

 
DUSK-TO-DAWN AREA/SITE 

LUMINAIRE

STREETWORKS
TM

SPECIFICATION FEATURES

Construction
Cast-aluminum housing and door. 
Access is via a single captive 
screw; tool-less access option 
available. Hinged removable power 
tray door for easy maintenance.

Optical
Injection-molded optics available 
in two full-cutoff distributions with 
wide, uniform light delivery. Fully 
compatible with standard NEMA 
refractor/reflector assemblies. 
4000K CCT, minimum 70 CRI 
standard.

Electrical
LED driver mounted to removable 
die-cast aluminum door. 120V/60Hz 
operation. 6kV surge protection 

standard. 10kV/10kA UL 1449 
common- and differential-mode 
surge protection device optional. 
Thermal management transfers 
heat rapidly away from the LED 
light source for optimal efficiency, 
light output and life. Three-position 
tunnel-type compression terminal 
block. 83% lumen maintenance 
expected at 36,000 hours. LED 
module is IP66 enclosure rated.

Mounting
Two-bolt slipfitter for mounting on 
1-1/4" to 2" standard pipe (1-5/8" 
to 2-3/8" O.D.). Also available with 
a bracket for mounting to wood 
poles or walls without a pipe.

Finish
Unfinished raw aluminum 
standard. Optional five-stage 
super TGIC polyester powder coat 
paint, 2.5-mil nominal thickness 
for superior protection against 
fade and wear. Consult your 
Eaton's Cooper Lighting business 
representative for a complete 
selection of standard colors.

Warranty
Five-year warranty.

ADW130742
2014-03-25 15:56:17

The Caretaker LED dusk-to-dawn area and site luminaire combines 
high performance, low maintenance and easy installation in a simple, 
extremely economical package. Designed for years of worry-free 
operation, the Caretaker luminaire is the perfect area lighting solution 
for both full-cutoff needs or landmark applications where a highly visible 
light source is desired.

DESCRIPTION

C E R T I F I C A T I O N  D A T A
UL/cUL Wet Location Listed
ISO 9001
IP66 LED Array
3G Vibration Rated
ARRA Compliant
DesignLights Consortium® Qualified*

E N E R G Y  D A T A
Electronic LED Driver
>0.9 Power Factor
<20% Total Harmonic Distortion
120/60Hz
-40°C Minimum Ambient Temperature 
Rating
+40°C Maximum Ambient Temperature 
Rating

E P A
Effective Projected Area: (Sq. Ft.) 0.67

S H I P P I N G  D A T A
Approximate Net Weight:  
8.0 lbs. (3.6 kgs.)

S

YS
TEMS

C

E RT I F I E

D

9-1/2" 10-5/8"

18", 24" or 30" Arm Length

18", 24" or 30" Pipe Arm

OPTIONAL WOOD POLE PIPE ARM

Catalog # Type 

Date 

Project 

Comments 

Prepared by 

Shown with Small Acrylic Refractor ANSI Standard Refractor Assembly

17" [433mm]
12-1/8" [308mm]

8" [203mm]
15" [381mm]

20-1/4"
[515mm]

13-1/2"
[343mm]

10"
[255mm]

15" [381mm]
8" [203mm]

DIMENSIONS

*www.designlights.org



Eaton
1000 Eaton Boulevard
Cleveland, OH 44122
United States
Eaton.com

Specifications and 
dimensions subject to 
change without notice.

Eaton’s Cooper Lighting Business 
1121 Highway 74 South
Peachtree City, GA 30269
P: 770-486-4800
www.cooperlighting.com
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CRTK-A CARETAKER LED DUSK-TO-DAWN AREA/SITE LUMINAIRE

Sample Number: CRTK-A-A08-E-120-5-SR

Product Family Lumen Package Driver Voltage Distribution

CRTK-A= Caretaker Dusk-to-Dawn Area / Site Luminaire A08= 8 LEDs
A12= 12 LEDs 1

E= Non-Dimming 120= 120V 5=Type V 

Options (Add as Suf� x) Color Accessories (Order Separately)

S=Shorting Cap
5= 120V NEMA Photocontrol Included
10K= 10kV UL 1449 Surge Protection 

Device
UL= UL/CSA Listed
SR= Small Acrylic Refractor Included

B18= 18" Wood Pole Pipe Arm
B24= 24" Wood Pole Pipe Arm
B30= 30" Wood Pole Pipe Arm
TH= Tool-less Door Hardware
WPBKT= Wall or Pole Mounting Bracket
V= (2) 5' #14 Leads
5000= 5000K CCT

AP=Grey
BZ=Bronze
BK=Black
DP=Dark Platinum
GM= Graphite Metallic
WH=White
A= Raw Aluminum Un� nished (Standard) 1

RMARROA5= ANSI/NEMA Standard Refractor 
Assembly

SR-CARETAKER= Small Acrylic Refractor

NOTE: 
1. Paint required for 12 LED at 40°C ambient. Maximum ambient temperature for 12 LED unpainted is 25°C.

ORDERING INFORMATION

Luminaire Wattage 
(Nominal)

48W 73W

Type V
Lumens 4,814 6,910

BUG Rating 2-0-1 3-0-1

Type V 
with SR

Lumens 4,674 6,630

BUG Rating 3-3-2 3-3-2

POWER AND LUMENS

Ambient
Temperature

TM-21 Lumen 
Maintenance 

(36,000 Hours)

Theoretical L70 
(Hours)

25°C > 83% 69,000

40°C * > 82% 66,000

* Painted Only.

LUMEN MAINTENANCE (12 LEDS)

Ambient
Temperature

TM-21 Lumen 
Maintenance 

(36,000 Hours)

Theoretical L70 
(Hours)

25°C > 86% 87,000

40°C > 84% 72,000

LUMEN MAINTENANCE (8 LEDS)



XSP1TM

www.cree.com/lighting    T  (800) 236-6800    F  (262) 504-5415

BXSP A 0 A –

Product Version Mounting Optic Modules
Input 
Power

– Voltage Color
Options Options

BXSP A 0
Horizontal 

Tenon 

1
Standard 
4000K

A
Standard 

5700K
G

High 
Efficacy
4000K*

N
High 

Efficacy
5700K*

A
53W

– U
Universal
120–277V

V
Universal

347–
480V**

S
Silver 

(Standard)
T

Black
Z

Bronze
B

Platinum 
Bronze

W
White

A  ROAM® Controls
     - Installation of ROAM dimming control module only. 
       Services provided by others.
     - Includes R option 
F  Fuse
    - When code dictates fusing, use time delay fuse
    - Not available with V voltage
K   Occupancy Control
      - Refer to Occupancy Control spec sheet for details
N  Utility Label and NEMA Photocell Receptacle
     - Includes Q option
     - Refer to Field Adjustble Output spec sheet for details
Q  Field Adjustable Output
   - Refer to Field Adjustable Output spec sheet for details
R   NEMA Photocell Receptacle
     - Photocell by others
U  Utility
   - Includes exterior wattage label that indicates the   
     maximum available wattage of the luminaire
   - Includes Q option
   - Refer to Field Adjustable Output spec sheet for details

Product Description
Designed from the ground up as a totally optimized LED street light system, 
the XSP Series delivers incredible efficiency and is designed to provide L70 
lifetime over 100,000 hours without sacrificing application performance. 
Beyond substantial energy savings and reduced maintenance, Cree achieves 
better optical control with our NanoOptic® Precision Delivery Grid™ optic than 
a traditional cobra head luminaire. The Cree XSP Series LED Street Light is the 
best alternative for traditional street lighting with better payback and better 
performance.

Performance Summary 

Utilizes BetaLED® Technology

NanoOptic Precision Delivery Grid optic

CRI: Minimum 70 CRI

CCT: 4000K (+/- 300K), 5700K (+/- 500K)

Warranty: 10 years on luminaire/10 years on Colorfast DeltaGuard® finish

Made in the U.S.A. of U.S. and imported parts

Accessories

Field Installed Accessories

XA-SP1BLS 
Backlight Control Shield
- Provides 1/2 Mounting Height Cutoff

XA-SP1BRDSPK 
Bird Spikes

 * Available Q3 2012. Preliminary data shown.
** 347–480V utilizes magnetic step-down transformer. For input power for 347–480V, refer to the Lumen Output, Electrical, and Lumen Maintenance data table below.

Rev. Date:  9/14/2012

 [237mm]
9.3"

 

[601mm]
23.7"

[129mm]
5.1"

2
Type II

G
Type II 
w/ BLS

Ordering Information
Example:  BXSPA021A-USF

XSP Series LED Street Light – Horizontal Tenon – Type II

http://www.cree.com/~/media/Files/Cree/Lighting/Streetlights/XSP%20Series%20Streetlight/Field%20Adjustable%20Output.pdf
http://www.cree.com/~/media/Files/Cree/Lighting/Streetlights/XSP%20Series%20Streetlight/Field%20Adjustable%20Output.pdf
http://www.cree.com/~/media/Files/Cree/Lighting/Streetlights/XSP%20Series%20Streetlight/Field%20Adjustable%20Output.pdf


www.cree.com/lighting    T  (800) 236-6800    F  (262) 504-5415

© 2012 Cree, Inc. and/or one of its subsidiaries. All rights reserved. For informational purposes only. See www.cree.com/lighting for 
warranty terms. Cree®, the Cree logo, BetaLED®, NanoOptic®, and Colorfast DeltaGuard® are registered trademarks and the BetaLED 
Technology logo, Precision Delivery Grid™, XSP1™ and XSP2™ are trademarks of Cree, Inc. or one of its subsidiaries.
ROAM® is a registered trademark of Acuity Brands, Inc.

 
  

  

 

 
  

  

 

 
  

  

 

Product Specifications

CONSTRUCTION & MATeRIAlS
•	 Die cast aluminum housing 

•	 Tool-less entry

•	 Mounts on 1.25" IP (1.66" [42mm] O.D.) or 2" IP (2.375" [60mm] O.D.) 
horizontal tenon (minimum 8" [203mm] in length) and is adjustable +/- 
5˚ to allow for fixture leveling (includes two axis T-level to aid in leveling) 

•	 Designed with 0–10V dimming capabilities. Controls by others

•	 Exclusive Colorfast DeltaGuard® finish features an E-Coat epoxy primer 
with an ultradurable powder topcoat, providing excellent resistance to 
corrosion, ultraviolet degradation and abrasion. Standard is silver. Black, 
bronze, platinum bronze and white are also available

eleCTRICAl SySTeM
•	 Input Voltage:  120–277V or 347–480V, 50/60Hz

•	 Class 2 output

•	 Power Factor: > 0.9 at full load

•	 Total Harmonic Distortion: < 20% at full load

•	 Integral 10kV surge suppression protection standard

•	 To address inrush current, slow blow fuse or type C/D  breaker should be 
used

ReGUlATORy & VOlUNTARy QUAlIFICATIONS
•	 cULus Listed

•	 Suitable for wet locations

•	 Product qualified on the DesignLights Consortium ("DLC") Qualified 
Products List ("QPL"). Exceptions apply when N, U, or Q options are 
ordered - see Field Adjustable Output spec sheet for details.

•	 Certified to ANSI C136.31-2001, 3G bridge and overpass vibration 
standards

•	 10kV surge suppression protection tested in accordance with IEEE/ANSI 
C62.41.2

•	 Meets CALTrans 611 Vibration testing and GR-63-CORE Section 4.4.1/5.4.2 
C62.41.2

•	 Luminaire and finish endurance tested to withstand 5,000 hours of 
elevated ambient salt fog conditions as defined in ASTM Standard B 117

•	 RoHS Compliant 

•	 Meets Buy American requirements within ARRA

PATeNTS
•	 Visit website for patents that cover these products:  

Patents http://www.cree.com/patents

Photometry
All published luminaire photometric testing performed to IESNA LM-79-08 
standards by Independent Testing Laboratories, a NVLAP certified laboratory. 

lumen Output, electrical, and lumen Maintenance Data

* Available Q3 2012. Preliminary data shown.
** For more information on the IES BUG (Backlight-Uplight-Glare) Rating visit www.iesna.org/PDF/Erratas/TM-15-11BugRatingsAddendum.pdf
*** Projected L70 (6K) Hours: >36,000. For recommended lumen maintenance factor data see TD-13

ePA and Weight

Input Power 
Designator

Weight
120–277V

Weight
347–480V

EPA

1@90 2@90 2@180 3@90 4@90

A 18 lbs (8kg) 22 lbs (9kg) 0.714 1.021 1.428 1.735 2.041

BXSPA*21A-U
Mounting Height:  25' (7.6m)
Initial Delivered Lumens: 3,500
Initial FC at grade.

BXSPA*G1A-U
Mounting Height:  25' (7.6m)
Initial Delivered Lumens: 3,065
Initial FC at grade.

XSP Series LED Street Light – Horizontal Tenon – Type II
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ITL Test Report #: 72723 
BXSPA*21A-U
Initial Delivered Lumens: 3,954

ITL Test Report #: 72722 
BXSPA*G1A-U
Initial Delivered Lumens: 3,427
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Candlepower Trace: Vertical plane through
horizontal angle of maximum candlepower.
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Candlepower Trace: Vertical plane through
horizontal angle of maximum candlepower.

Type 2 Distribution

Module
Input 
Power

Designator

4000K 5700K
System 
Watts

120–277V

TOTAL CURRENT
System 
Watts

347–480V

TOTAL CURRENT 50K Hours
 Calculated Lumen

Maintenance 
Factor 

@ 15˚C (59˚F)***

Initial
Delivered
Lumens

BUG
Ratings** 

Per TM-15-11

Initial
Delivered
Lumens

BUG
Ratings** 

Per TM-15-11
120V 208V 240V 277V 347V 480V

Standard A 3,500 B1 U0 G1 3,850 B1 U0 G1 53 0.44 0.26 0.23 0.20 57 0.16 0.12 91%

High 
Efficacy*

A 4,806 B1 U0 G1 5,340 B1 U0 G1 53 0.44 0.26 0.23 0.20 57 0.16 0.12 91%

Type 2 Distribution w/ BlS

Module
Input 
Power

Designator

4000K 5700K
System 
Watts

120–277V

TOTAL CURRENT
System 
Watts

347–480V

TOTAL CURRENT 50K Hours
 Calculated Lumen

Maintenance 
Factor 

@ 15˚C (59˚F)***

Initial
Delivered
Lumens

BUG
Ratings** 

Per TM-15-11

Initial
Delivered
Lumens

BUG
Ratings** 

Per TM-15-11
120V 208V 240V 277V 347V 480V

Standard A 3,065 B1 U0 G1 3,371 B1 U0 G1 53 0.44 0.26 0.23 0.20 57 0.16 0.12 91%

High 
Efficacy*

A 4,209 B1 U0 G1 4,674 B1 U0 G1 53 0.44 0.26 0.23 0.20 57 0.16 0.12 91%

http://www.cree.com/~/media/Files/Cree/Lighting/Streetlights/XSP%20Series%20Streetlight/Field%20Adjustable%20Output.pdf


A-Shape LED
19A21/2700-WHT DIM 6/1

Philips A-shape Dimmable LED lamps are the smart LED alternative to
standard incandescents. The unique lamp design provides omi-
directional light with excellent dimming performance.



Product data

• General Characteristics
Cap-Base E26
Bulb A21
Rated Avg. Life
(Hours)

25000 hr

Nominal Lifetime
hours

25000 hr

• Light Technical Characteristics
Color Code 827
Color Designation Warm White
Correlated Color
Temperature

2700 K

Approximate Lumens 1680 Lm
CRI 80
Luminous Efficacy
Lamp

88.42 Lm/W

Color Temp. (Kelvin) 2700 K [CCT 2700K]
Rated Luminous Flux 1680 Lm
LLMF - end nominal
lifetime

70 %

Colour consistency 6 steps

• Electrical Characteristics
Wattage 19 W
Wattage Technical 19 W
Voltage 120 V
Line Frequency 50-60 Hz
Power Factor 0.9 -
Lamp Current mA 195 mA
Dimmable Yes
Wattage Equivalent 100 W
Rated Wattage 19 W
Starting Time 0.5 s

Suitable for accent
lighting

No

• Temperature Characteristics

• Environmental characteristics
Energy Efficiency
Label (EEL)

A

• Measuring Conditions
Switching cycle 50000X

• Product Dimensions
Overall Length C 125 mm
Diameter D 60 mm

• Product Data
Order code 929000259604
Full product code 929000259604
Full product name 19A21/2700-WHT DIM 6/1
Order product name 19A21/2700-WHT DIM 6/1
Pieces per pack 1
Packing configuration 6
Packs per outerbox 6
Bar code on pack -
EAN1

46677432218

Bar code on
outerbox - EAN3

50046677432213

Logistic code(s) -
12NC

929000259604

Net weight per piece 0.224 kg

Dimensional drawing

D

C

19A21/2700-WHT DIM 6/1
Product C (Norm) C1 (Max) D (Norm) D1 (Norm)

LED D 19W E26/827 120V A21 125 - 60 -

A-Shape LED

2014, May 31
data subject to change



Dimensional drawing

26

E26

Photometric data
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15 W, 19 W, 10-60 W /827

A-Shape LED

© 2014 Koninklijke Philips N.V. (Royal Philips)
All rights reserved.

Specifications are subject to change without notice. Trademarks are the property of
Koninklijke Philips N.V. (Royal Philips) or their respective owners.

www.philips.com/lighting
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Appendix D: Retrofit 4 Calculations (Savings Only) 

Please reference this section for Retrofit 4 calculations.  
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CITY OF SMITHVILLE, TX ‐ RECREATION CENTER GYM RTU REPLACEMENT
SAVINGS CALCULATION

Electricity ‐ HVAC only (kWh) Natural gas (Therms)
Baseline 29,015              Baseline 1,730                     
Post retrofit 14,804              Post retrofit 1,628                     

Rate ($/Therms) 0.710$                   
Rate ($/kWh) 0.10140$          SAVINGS 102                        
SAVINGS 14,212              Cost $ 72$                        
Cost $ 1,441$             

TOTAL SAVINGS 1,513$                   

BASELINE 

U factors (Btu/hr‐F‐SF) Total size (SF) Solar radiation Occupants Plug loads Cooling COP 2.9 (Assume 10 SEER for old units)
Walls 0.04 Walls 4,280 Avg in year 350 Btu/hr‐SF People 100 Interior Light 1.0 W/SF Gas pack efficiency 80% (Assume 80% for old units)
Roof 0.2 Roof 8,500 Shading Coeff 0.35 People heat 280 Btu/hr‐person Misc 0 W/SF
Floor 0.2 Floor 8,500 Ventilation 3750 cfm Exterior light 0 kW Units 2 x 25 ton RTUs, 7500 CFM
Windows 1 Windows 0 DX cooling with gas heat

Bldg envelope load ‐ Occupied Bldg internal load ‐ Occupied Bldg envelope load ‐ Unoccupied Bldg internal load ‐ Unoccupied Annual electricity use

Occupied Unoccupied
Walls 

(Btu/hr) Roof (Btu/hr)
Floor 

(Btu/hr)
Windows 
(Btu/hr)

Windows 
solar gain 
(Btu/hr)

Total 
envelope 
load 

(Btu/hr)
Occupants 
(Btu/hr)

Ventilation 
(Btu/hr)

Interior 
Lighting 
(Btu/hr)

Misc plug 
load 

(Btu/hr)

Total 
internal load 
(Btu/hr)

Total HVAC 
load 

(Btu/hr) Walls (Btu/hr)
Roof 

(Btu/hr)
Floor 

(Btu/hr)
Windows 
(Btu/hr)

Windows 
solar gain 
(Btu/hr)

Total 
envelope 
load 

(Btu/hr)
Occupants 
(Btu/hr)

Ventilation 
(Btu/hr)

Interior 
Lighting 
(Btu/hr)

Misc plug 
load (Btu/hr)

Total 
internal 
load 

(Btu/hr)

Total HVAC 
load 

(Btu/hr)
Cooling 
kWh

Interior 
Lighting 
kWh

Exterior 
Lighting 
kWh

Plug load 
kWh

Total 
kWh

Heating 
Therms

115 ‐ 119 117 0 0 0 75 85 7,190              71,400            71,400        ‐                  ‐             149,990    28,000         170,100          29,002         ‐                 227,102         377,092         5,478               54,400       54,400          ‐             ‐               114,278        ‐               ‐               ‐               ‐                 ‐               114,278        ‐            ‐            ‐            ‐            ‐           
110 ‐ 114 112 0 0 0 75 85 6,334              62,900            62,900        ‐                  ‐             132,134    28,000         149,850          29,002         ‐                 206,852         338,986         4,622               45,900       45,900          ‐             ‐               96,422          ‐               ‐               ‐               ‐                 ‐               96,422          ‐            ‐            ‐            ‐            ‐           
105 ‐ 109 107 74.5 0 0 75 85 5,478              54,400            54,400        ‐                  ‐             114,278    28,000         129,600          29,002         ‐                 186,602         300,880         3,766               37,400       37,400          ‐             ‐               78,566          ‐               ‐               ‐               ‐                 ‐               78,566          ‐            ‐            ‐            ‐            ‐           
100 ‐ 104 102 74.2 12 5 75 85 4,622              45,900            45,900        ‐                  ‐             96,422       28,000         109,350          29,002         ‐                 166,352         262,774         2,910               28,900       28,900          ‐             ‐               60,710          ‐               ‐               ‐               ‐                 ‐               60,710          354           106           ‐            ‐            460          
95 ‐ 99 97 74.7 118 50 75 85 3,766              37,400            37,400        ‐                  ‐             78,566       28,000         89,100            29,002         ‐                 146,102         224,668         2,054               20,400       20,400          ‐             ‐               42,854          ‐               ‐               ‐               ‐                 ‐               42,854          2,859        1,000        ‐            ‐            3,859       
90 ‐ 94 92 74.6 295 125 75 85 2,910              28,900            28,900        ‐                  ‐             60,710       28,000         68,850            29,002         ‐                 125,852         186,562         1,198               11,900       11,900          ‐             ‐               24,998          ‐               ‐               ‐               ‐                 ‐               24,998          5,811        2,505        ‐            ‐            8,316       
85 ‐ 89 87 73.4 391 186 75 85 2,054              20,400            20,400        ‐                  ‐             42,854       28,000         48,600            29,002         ‐                 105,602         148,456         342                  3,400         3,400            ‐             ‐               7,142            ‐               ‐               ‐               ‐                 ‐               7,142            5,932        3,320        ‐            ‐            9,252       
80 ‐ 84 82 71.9 486 372 75 85 1,198              11,900            11,900        ‐                  ‐             24,998       28,000         28,350            29,002         ‐                 85,352           110,350         ‐                   ‐             ‐                ‐             ‐               ‐                ‐               ‐               ‐               ‐                 ‐               ‐                5,363        4,131        ‐            ‐            9,494       
75 ‐ 79 77 70.5 466 860 75 85 342                 3,400              3,400          ‐                  ‐             7,142         28,000         8,100              29,002         ‐                 65,102           72,244           ‐                   ‐             ‐                ‐             ‐               ‐                ‐               ‐               ‐               ‐                 ‐               ‐                3,366        3,960        ‐            ‐            7,327       
70 ‐ 74 72 66.4 429 753 70 85 342                 3,400              3,400          ‐                  ‐             7,142         28,000         8,100              29,002         ‐                 65,102           72,244           ‐                   ‐             ‐                ‐             ‐               ‐                ‐               ‐               ‐               ‐                 ‐               ‐                3,100        3,648        ‐            ‐            6,748       
65 ‐ 69 67 61.1 342 555 70 85 (514)                (5,100)             (5,100)         ‐                  ‐             (10,714)      28,000         (12,150)           29,002         ‐                 44,852           34,138           ‐                   ‐             ‐                ‐             ‐               ‐                ‐               ‐               ‐               ‐                 ‐               ‐                1,167        2,905        ‐            ‐            4,072       
60 ‐ 64 62 56.1 291 471 70 55 (1,370)             (13,600)           (13,600)       ‐                  ‐             (28,570)      28,000         (32,400)           29,002         ‐                 24,602           (3,968)            1,198               11,900       11,900          ‐             ‐               24,998          ‐               ‐               ‐               ‐                 ‐               24,998          1,062        2,473        ‐            ‐            3,535       
55 ‐ 59  57 51.3 239 414 70 55 (2,226)             (22,100)           (22,100)       ‐                  ‐             (46,426)      28,000         (52,650)           29,002         ‐                 4,352             (42,074)          342                  3,400         3,400            ‐             ‐               7,142            ‐               ‐               ‐               ‐                 ‐               7,142            2,032        ‐            ‐            2,032        89            
50 ‐ 54 52 46.8 211 389 70 55 (3,082)             (30,600)           (30,600)       ‐                  ‐             (64,282)      28,000         (72,900)           29,002         ‐                 (15,898)          (80,180)          (514)                 (5,100)        (5,100)           ‐             ‐               (10,714)         ‐               ‐               ‐               ‐                 ‐               (10,714)         1,797        ‐            ‐            1,797        264          
45 ‐ 49 47 42.5 159 321 70 55 (3,938)             (39,100)           (39,100)       ‐                  ‐             (82,138)      28,000         (93,150)           29,002         ‐                 (36,148)          (118,286)        (1,370)              (13,600)      (13,600)         ‐             ‐               (28,570)         ‐               ‐               ‐               ‐                 ‐               (28,570)         1,352        ‐            ‐            1,352        350          
40 ‐ 44 42 38.2 110 257 70 55 (4,794)             (47,600)           (47,600)       ‐                  ‐             (99,994)      28,000         (113,400)         29,002         ‐                 (56,398)          (156,392)        (2,226)              (22,100)      (22,100)         ‐             ‐               (46,426)         ‐               ‐               ‐               ‐                 ‐               (46,426)         934           ‐            ‐            934           364          
35 ‐ 39 37 33.9 72 179 70 55 (5,650)             (56,100)           (56,100)       ‐                  ‐             (117,850)   28,000         (133,650)         29,002         ‐                 (76,648)          (194,498)        (3,082)              (30,600)      (30,600)         ‐             ‐               (64,282)         ‐               ‐               ‐               ‐                 ‐               (64,282)         610           ‐            ‐            610           319          
30 ‐ 34 32 29 34 85 70 55 (6,506)             (64,600)           (64,600)       ‐                  ‐             (135,706)   28,000         (153,900)         29,002         ‐                 (96,898)          (232,604)        (3,938)              (39,100)      (39,100)         ‐             ‐               (82,138)         ‐               ‐               ‐               ‐                 ‐               (82,138)         287           ‐            ‐            287           186          
25 ‐ 29 27 24.3 15 40 70 55 (7,362)             (73,100)           (73,100)       ‐                  ‐             (153,562)   28,000         (174,150)         29,002         ‐                 (117,148)        (270,710)        (4,794)              (47,600)      (47,600)         ‐             ‐               (99,994)         ‐               ‐               ‐               ‐                 ‐               (99,994)         128           ‐            ‐            128           101          
20 ‐ 24 22 19.5 5 15 70 55 (8,218)             (81,600)           (81,600)       ‐                  ‐             (171,418)   28,000         (194,400)         29,002         ‐                 (137,398)        (308,816)        (5,650)              (56,100)      (56,100)         ‐             ‐               (117,850)       ‐               ‐               ‐               ‐                 ‐               (117,850)       43             ‐            ‐            43             41            
15 ‐ 19 17 14.6 2 5 70 55 (9,074)             (90,100)           (90,100)       ‐                  ‐             (189,274)   28,000         (214,650)         29,002         ‐                 (157,648)        (346,922)        (6,506)              (64,600)      (64,600)         ‐             ‐               (135,706)       ‐               ‐               ‐               ‐                 ‐               (135,706)       14             ‐            ‐            14             16            

3,676                        5,083                      29,015      31,246      ‐            ‐            60,261      1,730       

POST RETROFIT

U factors (Btu/hr‐F‐SF) Total size (SF) Solar radiation Occupants Plug loads Cooling COP 4.7 (16 SEER for new units)
Walls 0.04 Walls 4,280 Avg in year 350 Btu/hr‐SF People 100 Interior Light 1.0 W/SF Gas pack efficiency 85% (85% for new units)
Roof 0.2 Roof 8,500 Shading Coeff 0.35 People heat 280 Btu/hr‐person Misc 0 W/SF
Floor 0.2 Floor 8,500 Ventilation 3750 cfm Exterior light 0 kW Units 2 x 25 ton RTUs, 7500 CFM
Windows 1 Windows 0 DX cooling with gas heat, full economizer

Bldg envelope load ‐ Occupied Bldg internal load ‐ Occupied Bldg envelope load ‐ Unoccupied Bldg internal load ‐ Unoccupied Annual electricity use

Occupied Unoccupied
Walls 

(Btu/hr) Roof (Btu/hr)
Floor 

(Btu/hr)
Windows 
(Btu/hr)

Windows 
solar gain 
(Btu/hr)

Total 
envelope 
load 

(Btu/hr)
Occupants 
(Btu/hr)

Ventilation 
(Btu/hr)

Interior 
Lighting 
(Btu/hr)

Misc plug 
load 

(Btu/hr)

Total 
internal load 
(Btu/hr)

Total HVAC 
load 

(Btu/hr) Walls (Btu/hr)
Roof 

(Btu/hr)
Floor 

(Btu/hr)
Windows 
(Btu/hr)

Windows 
solar gain 
(Btu/hr)

Total 
envelope 
load 

(Btu/hr)
Occupants 
(Btu/hr)

Ventilation 
(Btu/hr)

Interior 
Lighting 
(Btu/hr)

Misc plug 
load (Btu/hr)

Total 
internal 
load 

(Btu/hr)

Total HVAC 
load 

(Btu/hr)
Cooling 
kWh

Interior 
Lighting 
kWh

Exterior 
Lighting 
kWh

Plug load 
kWh

Total 
kWh

Heating 
Therms

115 ‐ 119 117 0 0 0 75 85 7,190              71,400            71,400        ‐                  ‐             149,990    28,000         170,100          29,002         ‐                 227,102         377,092         5,478               54,400       54,400          ‐             ‐               114,278        ‐               ‐               ‐               ‐                 ‐               114,278        ‐            ‐            ‐            ‐            ‐           
110 ‐ 114 112 0 0 0 75 85 6,334              62,900            62,900        ‐                  ‐             132,134    28,000         149,850          29,002         ‐                 206,852         338,986         4,622               45,900       45,900          ‐             ‐               96,422          ‐               ‐               ‐               ‐                 ‐               96,422          ‐            ‐            ‐            ‐            ‐           
105 ‐ 109 107 74.5 0 0 75 85 5,478              54,400            54,400        ‐                  ‐             114,278    28,000         129,600          29,002         ‐                 186,602         300,880         3,766               37,400       37,400          ‐             ‐               78,566          ‐               ‐               ‐               ‐                 ‐               78,566          ‐            ‐            ‐            ‐            ‐           
100 ‐ 104 102 74.2 12 5 75 85 4,622              45,900            45,900        ‐                  ‐             96,422       28,000         109,350          29,002         ‐                 166,352         262,774         2,910               28,900       28,900          ‐             ‐               60,710          ‐               ‐               ‐               ‐                 ‐               60,710          221           106           ‐            ‐            327          
95 ‐ 99 97 74.7 118 50 75 85 3,766              37,400            37,400        ‐                  ‐             78,566       28,000         89,100            29,002         ‐                 146,102         224,668         2,054               20,400       20,400          ‐             ‐               42,854          ‐               ‐               ‐               ‐                 ‐               42,854          1,787        1,000        ‐            ‐            2,787       
90 ‐ 94 92 74.6 295 125 75 85 2,910              28,900            28,900        ‐                  ‐             60,710       28,000         68,850            29,002         ‐                 125,852         186,562         1,198               11,900       11,900          ‐             ‐               24,998          ‐               ‐               ‐               ‐                 ‐               24,998          3,632        2,505        ‐            ‐            6,137       
85 ‐ 89 87 73.4 391 186 75 85 2,054              20,400            20,400        ‐                  ‐             42,854       28,000         48,600            29,002         ‐                 105,602         148,456         342                  3,400         3,400            ‐             ‐               7,142            ‐               ‐               ‐               ‐                 ‐               7,142            3,707        3,320        ‐            ‐            7,027       
80 ‐ 84 82 71.9 486 372 75 85 1,198              11,900            11,900        ‐                  ‐             24,998       28,000         28,350            29,002         ‐                 85,352           110,350         ‐                   ‐             ‐                ‐             ‐               ‐                ‐               ‐               ‐               ‐                 ‐               ‐                3,352        4,131        ‐            ‐            7,483       
75 ‐ 79 77 70.5 466 860 75 85 342                 3,400              3,400          ‐                  ‐             7,142         28,000         8,100              29,002         ‐                 65,102           72,244           ‐                   ‐             ‐                ‐             ‐               ‐                ‐               ‐               ‐               ‐                 ‐               ‐                2,104        3,960        ‐            ‐            6,064       
70 ‐ 74 72 66.4 429 753 70 85 342                 3,400              3,400          ‐                  ‐             7,142         28,000         8,100              29,002         ‐                 65,102           72,244           ‐                   ‐             ‐                ‐             ‐               ‐                ‐               ‐               ‐               ‐                 ‐               ‐                ‐            3,648        ‐            ‐            3,648       
65 ‐ 69 67 61.1 342 555 70 85 (514)                (5,100)             (5,100)         ‐                  ‐             (10,714)      28,000         (12,150)           29,002         ‐                 44,852           34,138           ‐                   ‐             ‐                ‐             ‐               ‐                ‐               ‐               ‐               ‐                 ‐               ‐                ‐            2,905        ‐            ‐            2,905       
60 ‐ 64 62 56.1 291 471 70 55 (1,370)             (13,600)           (13,600)       ‐                  ‐             (28,570)      28,000         (32,400)           29,002         ‐                 24,602           (3,968)            1,198               11,900       11,900          ‐             ‐               24,998          ‐               ‐               ‐               ‐                 ‐               24,998          ‐            2,473        ‐            ‐            2,473       
55 ‐ 59  57 51.3 239 414 70 55 (2,226)             (22,100)           (22,100)       ‐                  ‐             (46,426)      28,000         (52,650)           29,002         ‐                 4,352             (42,074)          342                  3,400         3,400            ‐             ‐               7,142            ‐               ‐               ‐               ‐                 ‐               7,142            2,032        ‐            ‐            2,032        84            
50 ‐ 54 52 46.8 211 389 70 55 (3,082)             (30,600)           (30,600)       ‐                  ‐             (64,282)      28,000         (72,900)           29,002         ‐                 (15,898)          (80,180)          (514)                 (5,100)        (5,100)           ‐             ‐               (10,714)         ‐               ‐               ‐               ‐                 ‐               (10,714)         1,797        ‐            ‐            1,797        248          
45 ‐ 49 47 42.5 159 321 70 55 (3,938)             (39,100)           (39,100)       ‐                  ‐             (82,138)      28,000         (93,150)           29,002         ‐                 (36,148)          (118,286)        (1,370)              (13,600)      (13,600)         ‐             ‐               (28,570)         ‐               ‐               ‐               ‐                 ‐               (28,570)         1,352        ‐            ‐            1,352        329          
40 ‐ 44 42 38.2 110 257 70 55 (4,794)             (47,600)           (47,600)       ‐                  ‐             (99,994)      28,000         (113,400)         29,002         ‐                 (56,398)          (156,392)        (2,226)              (22,100)      (22,100)         ‐             ‐               (46,426)         ‐               ‐               ‐               ‐                 ‐               (46,426)         934           ‐            ‐            934           343          
35 ‐ 39 37 33.9 72 179 70 55 (5,650)             (56,100)           (56,100)       ‐                  ‐             (117,850)   28,000         (133,650)         29,002         ‐                 (76,648)          (194,498)        (3,082)              (30,600)      (30,600)         ‐             ‐               (64,282)         ‐               ‐               ‐               ‐                 ‐               (64,282)         610           ‐            ‐            610           300          
30 ‐ 34 32 29 34 85 70 55 (6,506)             (64,600)           (64,600)       ‐                  ‐             (135,706)   28,000         (153,900)         29,002         ‐                 (96,898)          (232,604)        (3,938)              (39,100)      (39,100)         ‐             ‐               (82,138)         ‐               ‐               ‐               ‐                 ‐               (82,138)         287           ‐            ‐            287           175          
25 ‐ 29 27 24.3 15 40 70 55 (7,362)             (73,100)           (73,100)       ‐                  ‐             (153,562)   28,000         (174,150)         29,002         ‐                 (117,148)        (270,710)        (4,794)              (47,600)      (47,600)         ‐             ‐               (99,994)         ‐               ‐               ‐               ‐                 ‐               (99,994)         128           ‐            ‐            128           95            
20 ‐ 24 22 19.5 5 15 70 55 (8,218)             (81,600)           (81,600)       ‐                  ‐             (171,418)   28,000         (194,400)         29,002         ‐                 (137,398)        (308,816)        (5,650)              (56,100)      (56,100)         ‐             ‐               (117,850)       ‐               ‐               ‐               ‐                 ‐               (117,850)       43             ‐            ‐            43             39            
15 ‐ 19 17 14.6 2 5 70 55 (9,074)             (90,100)           (90,100)       ‐                  ‐             (189,274)   28,000         (214,650)         29,002         ‐                 (157,648)        (346,922)        (6,506)              (64,600)      (64,600)         ‐             ‐               (135,706)       ‐               ‐               ‐               ‐                 ‐               (135,706)       14             ‐            ‐            14             15            

3,676                        5,083                      14,804      31,246      ‐            ‐            46,050      1,628       

Bldg set point

TOTAL

Bldg set point

TOTAL

MCWB (F)
Occupied hrs       
(See schedule)

Unoccupied hrs 
(all others)

Temp range 
(F) Mid point (F)

Temp range 
(F) Mid point (F) MCWB (F)

Occupied hrs       
(See schedule)

Unoccupied hrs 
(all others)
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Ameresco, Inc. 
 

Contact Office: 
7929 Brookriver Drive, Suite 250  
Dallas, TX 75247 
 

Corporate Headquarters: 
111 Speen Street, Suite 410 
Framingham, MA 01701 

Primary Contact: 

George Rash 
Senior Account Executive 
Ameresco, Inc. 
P: 979.595.6513 
E: grash@ameresco.com 

 

 

ameresco.com  

©2015 Ameresco Inc. Ameresco, the Ameresco logo, the orb symbol and the tagline “Green. Clean. Sustainable.”  
Are registered in the U.S. Patent and trademark Office. All rights reserved. 
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