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Office of the City Clerk 

~be QCttp of ;morgantolun 
Linda L. Tucker, CMC 

389 Spruce Street. Room 10 
Morgantown, West Virginia 26505 

(304) 284-7439 Fax: (304) 284-7525 
Itucker@morgantownwv.gov 

AGENDA 
MORGANTOWN CITY COUNCIL 

COMMITTEE OF THE WHOLE 
October 25, 2016 

7:00 p.m. 

NOTE: Committee of the Whole Meetings of the Morgantown City Council are intended to provide an opportunity 
for the Council to receive information, ask questions, and identify policy options in an informal setting. No 
official action is taken at these meetings. At this Committee of the Whole Meeting the following matters 
are scheduled: 

PRESENTATIONS: 

1. Animal Control & Double Taxation - Dana Johnson & County Commission 
2. Arts Mon Presentation - Jack Thompson 
3. Habitat for Humanity - Shawanda Cook 
4. Green Team Presentation - Joey James 
5. John Sonnenday - Task Force 

PUBLIC PORTION: 

ITEMS FOR DISCUSSION: 

1. Double Taxation 
2. Arts Mon 
3. Habitat for Humanity 
4. Firearm Ordinance 
5. Zoning Ordinance Southern Baptist Convention RZ 16·05 
6. Legislative Issues 

*If you need an accommodation contact us at 284-7439* 
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PREFACE 

The work described in this report is a service provided by the West Virginia University 
Industrial Assessment Center (WVU lAC). The primary objective is to identify and evaluate 
opportunities for energy conservation through visits to industrial or municipal sites. Data is 
gathered during a one-day site visit where assessment recommendations are identified, energy 
savings are estimated, and conceptual implementation costs are provided. When an assessment 
recommendation (AR) involving engineering design and capital investment is attractive to the 
company and engineering services are not available in-house, it is recommended that a consulting 
engineering firm be engaged to do the detailed engineering design and cost estimations for 
implementing the AR. Since the site visits are brief, they are necessarily limited in scope and a 
consulting firm could be more thorough. 

The contents ofthis report are offered only as guidance and rough estimation. All technical 
sources referenced in this report do not (a) make any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, or usefulness of the information contained in 
this report, or that the use of any information, apparatus, method or process disclosed in this report 
may not infringe on privately owned rights; (b) assume any liabilities with respect to the use of, or 
for damages resulting from the use of, any information, apparatus, method or process disclosed in 
this report. This report does not reflect official views or policies of the previously mentioned 
institutions. 

The assumptions and equations used to arrive at the energy consumption and cost savings 
for the recommended AR's are given in the report. These assumptions are intended to be 
conservative. Using the equations given in the report, the assumptions may be modified to 
calculate new estimates for the energy and cost savings for each recommendation. 

Please feel free to contact the Principal Investigator if there are any questions or 
comments related to this report. 

Principal Investigator: 

Professor B. Gopalakrishnan, PhD, PE, CEM 
Industrial and Management Systems Engineering 
West Virginia University 
PO Box 6070 
Morgantown, WV 26506-6070 
Phone: (304) 293 9434 
Fax: (304) 293-4970 
Email: bgopalak@mail.wvu.edu 
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lL Project Sum mary 

City of Morgantown Assessmell1t Dates: May 2016- September 2016 

lLocation: Morgantown, WV ZIP Code: 26505 

1.1 Project Locations 
The following table consists of the buildirngs that will be mentioned in the foHowing report. 

T bll Jl Jl pOlL a if • : rO.!lect ocatD<lJlllllS 
Site Name Locatiolll 
City Hall 389 Sjpll"lUcre Stlrcd, MOIr!l(allltowlIl, WV 26505 
Public Safety Building 300 SplrlUce Stll"eet, Morgantown, WV 26505 
Woodburn (Main Building) 918 Fortney Street, Morgantown, WV 26505 
Woodburn (Friends of Decker's Creek) 205 Parsons Street, Morgantown, WV 26505 
Southside Fire Station 228 South High Street, Mor2antown, WV 26505 
City Maintenance Garage 2020 Mississippi Street, Mor2antown, WV 26505 
Signs and Signals Building 2020 Mississippi Street, Morgantown, WV 26505 

1.2 Projected Annual Energy Savings Summary 
The table below gives the savings, implementation costs and payback for each of the buildings 
mentioned in Table 1.1. 

a e . : T bl 12 S ummary sy OJ III 2 B BOld' 

Potential Potential Potential Expected 
MMBTU kWh Savings Implementation Payback 

Buildin2 Saved/yr Saved/yr ($/yr) Cost ($) (years) 
City Hall 210 3,218 $7,854 $27,661 3.5 
Public Safety 133 31 , 122 $10,330 $35,040 3.4 
Woodburn Main 170 30,427 $8,737 $36,897 4.5 
Woodburn B - 4,953 $506 $1 ,156 2.4 
Southside Fire 
Station - 9,637 $516 $510 1.0 
Maintenance 
Garage 27 30,427 $3,211 $4,580 1.5 
Signs and Signal - 29,872 $1,601 $7,260 4.5 
Total 540 139,656 $32,755 $113,104 3.5 

*It is estimated that the city parking garages would be able to save 10% - 15% my adding 
energy efficient technology such as Daylight sensors, Occupancy sensors, or upgrading the 
lighting more efficient lamps such as LED. 

5 
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The estimated total energy consumption and the corresponding energy costs for the previous year 
for the buildings in Table 1.1 are as follows: 

Electricity Natural2as 
kWh/yr j Dollars MMBtu/yr j Dollars 

2,180,630 I $116,903 5,834 j $37,170 

The total estimated energy costs for this period was $154,073. The assessment recommendations 
(ARs) contained in this report could potentially save 139,656 kWh/yr of electricity and 540 
MMBtu/yr of natural gas. The total energy cost savings would amount to approximately 
$32,755/yr or approximately 21% of the annual energy costs for these buildings. The total 
estimated implementation cost is $132,004 which gives a simple payback of3.5 years. 

Table 1.3 below lists the unit costs of resources used in estimating the energy cost savings in 
assessment recommendations. 

Table 1.3: Rate structure for resources 
Resource Units Rate 

Electricity $IkWh 0.05361 

Natural Gas $IMMBtu 
Varies by 
Building 

Labor Rate $/hr 30 
*The labor rate IS an estimatIOn of average m-house labor cost 

6 
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1,3 Armillal Cost of Electricity Estimations 
During this assessment the electric bills were unable to be provided. Therefore, calculations in 
this report regarding current electricity usage and cost were estimated. This estimation tool is 
supported through the Department of Energy and can be shown through the following example 
calculation for "City Maintenance Garage." 

First, using the DOE website I, select all the preferences regarding this building, These 
preferences include criteria such as region, building use, and average temperature. Once the 
criterion is selected the site will produce the average estimations matching the criteria as seem 
below in Figure 1, highlighted in orange is the number of concern: 

Results 

Sample Size: 14 

Represents (# of buildings): 24,943 

Total Square Feet: 262,800,900 

Expenditures Thousand Expenditures! Billion Btu! Fuels Btu (Thousand Square Square Foot 
$) Foot ($) 

Electricity 28,060 505,564 I 106.771 1.92 

Natural Gas 4,062 25,680 15.46 0.10 

Fuel Oil 46 571 0.17 0.00 

All Major Fuels 32,168 531,814 122.41 2.02 

End~Use Billion Total Btu Thousand Btu! 
Square Foot 

Heating 4,364 16.60 

Cooling 4,925 18.74 

Figure 1: DOE Estimations (City Maintenance) 

lhttp://buildingsdatabook.eren.doe.gov/CBECS.aspx 
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Then, the area for the "City Maintenance" building is estimated using a satellite image of the 
address as seen in Figure 2.: 

• \ 

Figure 2: Satellite Image (City Maintenance) 

Once this information is gathered the yearly average usage of electricity can be estimated. 

Annual Electric Usage = (106.77 Thousand BTU/sq. ft) x (1000) 1 (3412 BTU) x (22,000 sq. ft.) 
= 688,434 kWh/yr 

Cost per year = Annual Electric Usage x Price per kWh 
= (688,434 kWh/yr) x ($0.05361IkWh) 
= $36,9071 yr 

8 

(l'-Iote: 1 kWh = 3412 BTU) 
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The same process was applied to all of the buildings of concern. Table 1.4 shows the results: 

Table 1.4: Electricity Estimations 
Thousand Electric Price per Expected 
BTU/Sq. Area Usage Unit annual Cost 

BVloBrilldn2 It kWh/ S-'!. n. (sq. Ft)_ kWh/yr ($/kWh) ($/yr) 
City Maintenance Garage 106.77 31.29 22,000 688,435 0.05361 $36,907 
Public Safety Building 65.52 19.20 30,390 583,574 0.05361 $3],285 
City HaH 60.36 17.69 22,737 402,229 0.05361 $21,563 
Signs and Signals 64.27 18.84 5,100 96,066 0.0536] $5,150 
Woodburn B 51.87 15.20 2,150 32,685 0.05361 $1,752 
Woodburn 57.23 16.77 ] 7,374 291,417 0.05361 $15,623 
Southside Fire Station 46.61 13.66 6,3]2 86,226 0.05361 $4,623 
TOTAL 2,180,631 $116,904 

9 
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2. Recommendations by Building 
The following section will list general back ground and energy saving recommendations for the 
buildings listed in Table 1.1 
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AR 
No. 

] 

2 

3 

4 

5 

2.1 City HaH 

City Hall is one of the main City-owned buildings in Morgantown. City Hall is a three 
story buildil1g and is around 7,500 square feet. The facility is operational for 10 hours each day, 5 
days a week and 50 weeks per year which totaled up to 2,500 hours in a year. 

Th t bit d e a u a e f h d resu ts 0 t e assessment con ucte d fI h' b 'Id' h or t IS m mg are sown m ta bl b I e e ow. 
AIfl1fl1lll21 PotellJltu21 Poitelflltu21 Esthna1t-etl Simple 

DeslClfulPitionn OlmSlflfva It imll S2vnnngs 
Resmuce 

Cost Payback 
MMBtuIYr kWIln {$lYr) 

Conserved 
($) (years) 

Install a Occupancy Sensors on 
existing T8 Lamps - 786 42 Electricity 320 7.6 
Install Daylight Sensors on 
existingT8 Lamps - 2,432 130 Electricity 885 6.8 
Upgrade Boilers with Energy 
Efficient Burners 120.9 - 721 Natural gas 4000 5.5 
Install Boiler Economizer 88.9 - 530 Natural gas 3000 5.7 
Install a Building Energy 
Management System (BEMS) - - 6,431 Both 25,000 3.9 

Total 210 3,218 7,854 33,205 4.2 

11 
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AR No.1: Install Occupancy Sensors on eXDsting 1'8 Lamps 

Recommended Action 
Install occupancy sensors with ultrasonic motion sensing in the designated areas to reduce 

the electrical usage for lighting during unoccupied periods. These areas were either unoccupied or 
had little employee movement at the time of assessment. 

Anticipated Savings 
The City Hall areas in Table 2.1.1 were identified as areas where occupancy sensors could 

be used. By wiring occupancy sensors into these areas, the lighting usage could be reduced during 
unoccupied periods. Energy savings will result from reduced electrical usage for lighting. 

Table 2.1.1: List of lamps and locations required to install occupancy sensors 

Type of No. of 
No. of Wattage Total Time Hours of 

Location 
Lamps Fixture 

bulbI per bulb Wattage Occupied Operation 
fixture (W) (W) (%) (hr/yr) 

3rd Floor Women's T8 ] 1 ]7 17 20 2,500 
Restroom 

Code Enforcement T8 ] 4 ]7 68 20 2,500 
Conference Room 

Finance Department T8 ]7 1 17 289 20 2,500 

Total: - 18 - 374 - -

Energy Savings 
The current energy consumption (CEV) and proposed energy consumption (PEV) are 

calculated as follows: 

Where, 

CEV 
PEV 

W 
BL 
k 
TO 
OH 

= W x (1 + BL) x (Ilk) x OH 
= W x (1 + BL) x (Ilk) x TO x OH 

= Total wattage, W 
= Ballast loss, (0.05 for Electronic, 0.1 4 for Magnetic) 
= conversion constant, 1,000 W IkW 
= fraction of time for which the area is occupied 
= operating hours for lights, hrlyr 

Annual energy savings (ES) may be calculated as follows: 

ES =CEV - PEV 

For example, the current energy consumption (CEU1) and proposed energy consumption (PEDl) 
for the "Code Entorcement Conterence Room" (second entry in Tables 2.1. I and 2.1.2) are 
calculated as: 

12 
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CEU I = 68 x (1/1,000) x 2,500 
= 179 kWh/yr 

PEUI = 68 x (1/1,000) x 0.20 x 2,500 
= 36 kWh/yr 

=CEUI-PEUI 
= 179 k Wh/yr - 36 k Wh/yr 
= 143 kWh/yr 
= .49 MMBtu/yr (1 MMBtu = 293 kWh) 

Similarly, the total energy servings for all the areas are calculated as 786 kWh/yr (2 .7MMBtu/yr) 
and shown in Table 2.1 .2. 

Table 2.1.2: Energy Savings Summary 

Location 
CEU 

(kWh/yr) 
3rd Floor Women' s 

45 
Restroom 

Code Enforcement ]79 
Conference Room 

Finance Department 759 

Total: 983 

Annual energy cost savings (ECS), 

ECS = 786 kWh/yr x $0.053611kWh 
= $42/yr 

Implementation Cost 

PEU 
(kWh/yr) 

9 

36 

152 

197 

ES 
(kWh/yr) 

36 

143 

607 

786 

The occupancy sensors recommended would work in conjunction with the existing 
switches. Several types of controls are available, including motion sensors. An ultrasonic 
motion-sensing controller, which produces a low intensity, inaudible sound and detects changes in 
the sound waves caused by any type of motion, is recommended for the designated areas. The cost 
of each occupancy sensor is $50 and estimated time to install each sensor is 1 hour. Table 2.1 .3 
shows the number of occupancy sensors required in the respective areas. 

13 
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Table 2.1.3: List of Occupancy Sensors 

Location Total \Vattage (W) # of Sensors 
3rd Floor Women's ]7 1 Restroom 
Code Enforcement 

68 1 Conference Room 
Finance Department 289 2 

Total 374 4 

Capital cost for the occupancy sensors, CC, is 

Capital Cost (CC) = No. of sensors x Cost per sensor 
= 4 x $50 
=$200 

It is estimated that the time required to install each occupancy sensor is 1 hour. Hence the total 
labor cost, LC, would be: 

Labor Cost (LC) = 4 x 1 hr x $30/hr 
= $120 

Hence, the total implementation cost (IC) is estimated as: 

Implementation Cost (IC) =CC+LC 
= $200 + $120 
=$320 

Payback period = Implementation Cost ($) 1 Energy Cost savings ($/Yr) 
= ($3201$42) 
= 7.6 years 
= 7 years 8 months 

The total cost savings of $42/yr will pay for the implementation cost of $320 in 7 years 8 months. 

]4 
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AR No.2: Install Daylight Sensors on exist ing T8 Lamps 

Recommended Action 
Install Daylight sensors with ambient li ght sensing in the designated areas to reduce 

the electrical usage for lighting during periods with large amounts of natural light. These 
areas were either brightly lit or had large open windows at the time of assessment. 

Anticipated Savings 
The City Hall areas in Table 2. 1.3 were identified as areas where light sensors could 

be used . By wiring light sensors into these areas, the lighting usage could be reduced 
durilllg bright periods. Energy savings will result from reduced electrical usage for lighting. 

Table 2.1.3. List of aamps and locatIOns reqUired to InstaH oc,ciUpancy sensors 

Location 

Engr Conference Room 

Rm21 

3rd FJ. Stairwell 

Rm 24 

Rm 19 

Rm 16 

Rm 15 (Assistant) 

Rm 15 (City manager) 

Rm 15 (Secretary) 

Rm 18 

Rm 17 

Rm 12 

Rm 10 (Clerk) 

Rm 12 (Side office) 

Rm 6 (Secretary) 

Rm 6 (Conference) 

Rm 6 (Attorney) 

Rm7 

Rm 3 from Code enforcement 

Rm 5 

Finance Department 
Total: 

T f N f No. of Wattage TotaB Natural Hours of i pe 
0 F '

o
; 0 bulbi per bulb Wattage Light Operation 

amps IX ure fixture (W) (W) (%) (hr/yr) 

T8 2 3 17 102 50% 2,500 

T8 1 3 17 51 50% 2,500 

T8 I 2 17 34 50% 2,500 

T8 2 3 17 ]02 50% 2,500 

T8 4 3 17 204 50% 2,500 

T8 3 17 51 50% 2,500 

T8 2 3 17 102 50% 2,500 

T8 3 3 17 153 50% 2,500 

T8 2 3 17 102 50% 2,500 

T8 3 17 51 50% 2,500 

T8 3 17 51 50% 2,500 

T8 2 3 17 102 50% 2,500 

T8 4 3 17 204 50% 2,500 

T8 2 3 17 102 50% 2,500 

T8 2 17 34 50% 2,500 

T8 2 17 34 50% 2,500 

T8 3 2 17 102 50% 2,500 

T8 4 2 17 136 50% 2,500 

T8 2 2 17 68 50% 2,500 

T8 2 17 34 50% 2,500 

T8 2 1 17 34 50% 2,500 

18 374 

15 
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Energy Savings 
The current energy consumption (CEU) and proposed energy consumption (PEU) 

are calculated as follows: 

Where, 

CEU 
PEV 

W 
BL 
k 
DL 
OH 

= W x (1 + BL) x (11k) x OH 
= W x (l + BL) x (Ilk) x (l-DL) x OH 

= Total wattage, W 
= Ballast loss, (0.05 for Electronic, 0.14 for Magnetic) 
= conversion constant, 1,000 WIkW 
= fraction of time for which the area is lit by day light 
= operating hours for lights, hr/yr 

Annual energy savings (ES) may be calculated as follows: 

ES =CEU - PEU 

For example, the current energy consumption (CEU I) and proposed energy consumption 
(PEU1) for the "Room 19" (fifth entry in Tables 2.1.3 and 2.1.4) are calculated as: 

CEUI = 204 x (1/1,000) x 2,500 
= 536 kWh/yr 

PEUI = 204 x (1/1,000) x (1-0.50) x 2,500 
= 268 kWh/yr 

=CEUI-PEUI 
= 536 kWh/yr- 268 kWhlyr 
=268 kWh/yr 
= .91 MMBtu/yr (1 MMBtu = 293 kWh) 

Similarly, the total energy savings for all the areas are calculated as 2,432 kWh/yr (8.3 
MMBtu/yr) and shown in Table 2.104. 

16 
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Table 2.1.4: Energy Savings Summary 

Location 
CEU PEU 

(kWh/yr) , (kWh/yr) 

Engr Conference Room 268 134 

Rm21 134 67 

3rd fl. Stairwell 89 45 

Rm24 268 134 

Rm 19 268 268 

Rm 16 134 67 

Rm ] 5 (Assistant) 268 134 

Rm ] 5 (City manager) 402 20] 

Rm 15 (Secretary) 268 134 

Rm 18 134 67 

Rm ]7 134 67 

Rm 12 268 134 

Rm 10 (Clerk) 536 268 

Rm 12 (Side office) 268 134 

Rm 6 (Secretary) 89 45 

Rm 6 (Conference) 89 45 

Rm 6 (Attorney) 268 134 

Rm7 357 179 
Rm 3 from Code 
enforcement 179 89 

Rm5 89 45 

Finance Department 89 45 

Total: 4,864 2,432 

Annual energy cost savings (ECS), 

ECS = 2,432 kWh/yr x $O,05361lkWh 
= $ 130.38/yr 

17 

ES 
(kWh/yr) 

134 

67 

45 

134 

268 

67 

134 

201 

134 

67 

67 

134 

268 

134 

45 

45 

134 

179 

89 

45 

45 

2,432 
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Implementation Cost 
The light sensors recommended would work in conjunction with the existing 

switches. The cost of each occupancy sensor is $25 and estimated time to install each sensor 
is 1 hour. Table 2.1.3 shows the nurn ber of occupancy sensors required in the respective 
areas. 

Table 2.1.3: List of Daylight Sensors 

Location Total Wattage (W) # of Sensors 

Engr Conference Room 102 1 

Rm21 51 1 

3rd FI. Stairwell 34 1 

Rm24 102 1 

Rm 19 204 1 

Rm ]6 51 1 

Rm 15 (Assistant) 102 1 

Rm 15 (City manager) 153 1 

Rm 15 (Secretary) 102 1 

Rm 18 51 1 

Rm 17 51 1 

Rm 12 102 1 

Rm 10 (Clerk) 204 1 

Rm 12 (Side office) 102 1 

Rm 6 (Secretary) 34 1 

Rm 6 (Conference) 34 1 

Rm 6 (Attorney) 102 1 

Rm 7 136 1 
Rm 3 from Code 

1 
enforcement 68 

Rm5 34 1 

Finance Department 34 1 

Total 1,853 21 

Capital cost for the occupancy sensors, CC, is 

Capital Cost (CC) = No. of sensors x Cost per sensor 
=21 x$25 
= $525 

18 
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It is estimated that the time required to install each occupancy sensor is 1 hour. Hence the 
total labor cost, LC, would be: 

Labor Cost (LC) = 21 x 1 hr x $30lhr 
= $360 

Hence, the total implementation cost (IC) is estimated as: 

Implementation Cost (IC) = CC + LC 
= $525 + $360 
=$885 

Payback period = Implementation Cost ($) 1 Energy Cost savings ($/Yr) 
= ($8851$130.38) 
= 6.7 years 
= 6 years 9 months 

The total cost savings of$130.38/yr will pay for the implementation cost of$885 in 6 years 
9 months. 

19 
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AR No.3: Upgrade Boilers with Energy Efficient Burners 

Recommended Action 
Replace the existing natural gas burners with new energy efficient burners. This 

measure will reduce natural gas consumption as the existing burners are very old and 
suspected to be inefficient. This recommendation will require a thorough analysis before 
implementation. 

General Infonnation 
The purpose of the burner is to mix molecules of fuel with molecules of air. The 

dryer efficiency depends mainly on the burner efficiency. A poorly designed dryer with an 
efficient burner will perform better than a well-designed dryer with a poor burner. Burners 
are designed to maximize combustion efficiency while minimizing the release of 
emissions. A power burner mechanically mixes fuel and combustion air and injects the 
mixture into the combustion chamber. All power burners essentially provide complete 
combustion while maintaining flame stabilization over a range of firing rates. Different 
burners, however, require different amounts of excess air and have different turndown 
ratios. The turndown ratio is the maximum inlet fuel or firing rate divided by the minimum 
firing rate. 

An efficient natural gas burner requires only 2% to 3% excess oxygen, or 10% to 15% 
excess air in the flue gas, to burn fuel without forming excessive carbon monoxide. Most 
gas burners exhibit turndown ratios of 10: 1 or 12: 1 with little or no loss in combustion 
efficiency. Some burners offer turndowns of20:1 on oil and up to 35:1 on gas. A higher 
turndown ratio reduces burner starts, provides better load control, saves wear-and-tear on 
the burner, reduces refractory wear, reduces purge-air requirements, and provides fuel 
savings. 

The city should consider purchasing a new energy-efficient burner if the existing burner is 
cycling on and off rapidly. Rotary-cup oil burners that have been converted to use natural 
gas are often inefficient. Determining the potential energy saved by replacing the existing 
burner with an energy-efficient burner requires several steps. First, complete recommended 
burner-maintenance requirements and tune the dryer. Conduct combustion efficiency tests 
at full- and part-load firing rates. Then, compare the measured efficiency values with the 
performance of the new burner. Most manufacturers will provide guaranteed excess levels 
of oxygen, carbon monoxide, and nitrous oxide details. 2. 

Tool Used 
The Department of Energy (DOE) has published literature regarding the energy 

advancements available using boilers with more efficient burners3. Using the given 
equation from the published literature, the estimated savings are seen below, however, the 
City is encouraged to test the current burner efficiency to better estimate savings. 

2 WVUIAC 
3 https://wwwl.eere.energy.gov/manufacturing/tech _ assistance/pdfs/steam24 _ burners. pdf 
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Anticipated Savings 

Cost Savings = Consumption x Fuel Price x (1 - E1/E2) 

Where, 
Consumption 
fuel Price 
E1 
E2 

= Annual Fuel Consumptnon (MMBTU/yr) 
= Average Natural Gas Cost ($/MMBTU) 
= Current Burner Efficiency (%) 
= Desired Burner Efficiency (%) 

The following is the calculations for the estimated cost savings for City Hal! . 

Cost Savings = (1270 MMBTU/yr) x ($5.96/MMBTU) x (] - (.76/.84) 
= $720.88/yr 

Fuel Savings = ($720.88/yr) / ($5 .96/MMBTU) 
=120.95 MMBTU/yr 

Implementation Cost 
Without having a more specific analysis it is estimated that the implementation 

cost for parts and labor should run around $4,000. 

Total implementation cost (Ie) = Capital cost + Labor Cost 
= $4,000 

Payback Period = (Investment ($)/ Total Effective Savings ($/yr» 
= ($4,000/$720.88) 
= 5.5 years 
=:: 5 years 7 months 

The cost savings of $720/yr will pay for the initial investment of $4,000 within 5 years 7 
months. 

Assumptions 
The above calculations contain several assumptions, using estimations better 

known as "rules of thumb." Due to obstacles such as time of year or availability these 
assumptions were necessary to complete the calculations. The above includes the 
assumption, based on previous experience, that in its current state the burners are available 
to bum at an efficiency of 76%. Without knowing specifications ofthe current system the 
implementation cost is also estimated based on past experience. The final assumption in 
the calculation is the consumption and price of fuel per MMBTU. Without having a 
complete year worth of natural gas bills the cost and usage was estimated by following 
trend lines in the summer and winter months. 
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AR. 4: Install Boiler Economizer 

Recommended Action 
Install a boiler economizer. This measure will reduce natural gas consumption as 

it will reduce the energy needed to heat the feed-water. 

General Infonnation 
A feed-water economizer reduces steam boiler fuel requirements by transferring 

heat from the flue gas to incoming feed-water. Feed-water is the city water that enters 
directly into the boiler system, typically 50°F. The boiler system must then use energy to 
heat that water to a usable temperature. An economizer would use waste heat from the 
boiler's stack to pre-heat the city water, thus, conserving energy. According to the 
Department of Energy, generally, boiler efficiency can be increased by 1 % for every 400 P 
reduction in flue gas temperature. By recovering waste heat, an economizer can often 
reduce fuel requirements by 5% to 10% and pay for itself in less than 2 years4. 

Anticipated Savings 
Cost Savings = Consumption x Fuel Price x Expected Savings 

Where, 
Consumption 
Fuel Price 
Expected Savings 

= Annual Winter Fuel Consumption (MMBTU/yr) 
= Average Winter Natural Gas Cost ($/MMBTU) 
= Expected Cost Savings (%) 

The following is the calculations for the estimated cost savings for City Hall. 

Cost Savings 

Fuel Savings 

Implementation Cost 

= (1,270 MMBTU/yr) x ($5.96/MMBTU) x (.07) 
= $529.84/yr 

= ($529.84/yr) 1 ($5.96/MMBTU) 
=88.9 MMBTU/yr 

Without having a more specific analysis it is estimated that the implementation 
cost for parts and in-house labor should run around $3,000. 

Total implementation cost (IC) = Capital cost + In-house Labor Cost 
= $3,000 

Payback Period = (Investment ($)1 Total Effective Savings ($/yr» 
= ($3,000/$529 .84) 
= 5.7 years 
== 5 years 8 months 

Th~ cost savings of $530/)'1' will pay [or lht: illiiiai invesiITIt!I1( of $3,000 within 5 years 8 
months. 

4 http://energy.gov/sites/prod/fiJes/20 14/05!fl6/steam3 _recovery.pdf 
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AR No.5: Install a Building Energy Management System (BEMS) 

Recommended Action 
Install a new building energy management system with demand control ventilation 

for automatically modulating heating loads based on the current needs, thus reducing 
energy lise. 

General Information 
Building Energy Management Systems (BEMS), also so known as automation 

systems, are used to help regulate carbon emissions as well as energy usage in commercial 
build ings. The three basic functions of a BEMS includes improving plant control, 
monitoring energy usage, and optimizing work times5• This control can include things 
such as power systems, ventilation and lights. When a BEMS is installed there is software 
as well as hardware needed. This software is installed on a computer which can then control 
the hardware . An example of a proper BEMS would be monitoring environment controls, 
ensuring that heating and cooling systems are not working against each other. 

Anticipated Savings 
It is estimated that a BEMS on a building with no previous controls could save 

approximately 20% on the utility bills. 

Cost Savings = (Annual Natural Gas + Annual Electric) x (Expected Savings) 

Where, 
Annual Natural Gas = Annual Fuel Cost ($/yr) 
Annual Electric = Annual Electricity Cost ($/yr) 
Expected Savings = Expected Cost Savings from BEMS (%) 

The following is the calculations for the estimated cost savings for City Hall. 

Cost Savings 

Implementation Cost 

= ($21,563.50 + $10,589.26) x .20 
= $6,430.55 

Without having a more specific analysis it is estimated that the implementation 
cost for parts and in-house labor should run around $25,000. 

Total implementation cost (IC) = Capital cost + In-house Labor Cost 
= $25,000 

Payback Period = (Investment ($)/ Total Effective Savings ($/yr)) 
= ($25,000/$6,430.55) 
= 3.9 years 
== 3 years 11 months 

The cost savings of$6,430/yr will pay for the initial investment of$25,000 within 3 years 
11 months. 

5 https:/ /www.linkedin.com/pu Ise/ 1 O-energy -saving-tips-saves-you-lot-money -man ish-singh 
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AR 
No. 

1 

2 

3 

4 

5 

6 

2.2 Public Safety Building 

The Public Safety Building is a three story building and is around 30,390 square 
feet. The building is operational for 24 hours each day, 7 days a week and 52 weeks per 
year which totaled up to 8,736 hours in a year. The office areas are estimated to be 
operational 8 hours a day, 7 days a week, 52 weeks a year, giving the annual operational 
hours 0[2,912. 

The tabulated results of the assessment conducted for this building are shown in table 
below. 

Annual Potential Potential Estimated Simple 
Description Conservation Savings 

Resource 
Cost Payback Conserved 

MMBtuIYr kWh ($lYr) ($) (years) 
Install a Occupancy Sensors on 
existing T8 Lamps - 15,274 819 Electricity 720 .9 
Install Daylight Sensors on 
existingT8 Lamps - 822 44 Electricity 220 5 
Replace Metal Halide Lamps with 
LED - 15,026 806 Electricity 2,100 2.6 
Upgrade Boilers with Energy 
Efficient Burners 76.7 - 469 Natural gas 4,000 8.5 
Install Boiler Economizer 56.4 - 345 Natural gas 3,000 8.7 
Install a Building Energy 
Management System (BEMS) - - 7,847 Both 25,000 3.2 

Total 133 31,122 10,330 35,040 3.4 
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AR No. 1: InstaH Occupancy SenslOrs on existing T8 Lamps 

Recommended Action 
TInstall occupancy sensors with ultrasonic motion sensing in the designated areas to 

reduce the electrical usage for lighting during unoccupied periods. These areas were either 
unoccupied or had little employee movement at the time of assessment. 

Anticipated Savings 
'fhe Public Safety Building areas in Table 2.2.1 were identified as areas where 

occupancy sensors could be used. By wiring occupancy sensors into these areas, the 
lighting usage could be reduced during unoccupied periods. Energy savings will result from 
reduced electrical usage for lighting. 

T bl 2 2 1 L· t f I a e . . . as 0 amps an d I f oca DOns re.q . dt· til Ulre IOms a occupancy senslOrs 

Type of No. of 
No. of Wattage Total Time Hours of 

LocIII tion 
Lamps Fixhue 

bulbi per bulb Wattage Occupied Operation 
fixture (W) (W) (%) (hr/yr) 

Boiler Room T8 8 2 28 448 10 8,736 

2nd Floor Copy Rm. T4 5 2 26 260 20 8,736 

2nd Floor Men ' s Restroom T8 15 3 17 765 35 8,736 

Men's Restroom Shower T4 1 2 26 52 30 8,736 

2nd Floor Women's 
T8 5 2 28 280 25 8,736 

Restroom 
Women's Restroom 

T4 ] 2 26 52 20 8,736 
Shower 

1'1 Floor Hall T8 4 2 28 224 30 8,736 

1 st Floor Hall T4 2 2 26 104 30 8,736 

Fire Section Bathroom T8 1 2 28 56 30 8,736 

Total: - 42 - 2241 - -

Energy Savings 
The current energy consumption (CEU) and proposed energy consumption (PEV) 

are calculated as follows: 

CEU = W x (I +BL) x (Ilk) x OH 
PEO = W x (l+BL) x (Ilk) x TO x OH 

Where, 
W = Total wattage, W 
BL = Ballast loss, (0.05 for Electronic, 0.14 for Magnetic) 
k = conversion constant, 1,000 W/kW 
TO = fraction of time for which the area is occupied 
OH = operating hours for lights, hrlyr 

Annual energy savings (ES) may be calculated as follows: 

ES =CEU - PEO 
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For example, the current energy consumption (CEUI) and proposed energy consumption 
(PEUI) for the "Boiler Room" (first entry in Tables 3.5.1 and 3.5.2) are calculated as: 

CEUl = 448 x (1+.05) x (1/1,000) x 8,736 
= 4,109 kWh/yr 

PEUI = 448 x (1+.05) x (1/1,000) x 0.10 x 8,736 
= 411 kWh/yr ' 

=CEUI-PEUI 
= 4,109 kWh/yr - 4]] kWhlyr 
= 3,698 kWhlyr 
= 12.6 MMBtulyr (1 MMBtu = 293 kWh) 

Similarly, the total energy savings for all the areas are calculated as 15,275 kWh/yr 
(52.1MMBtu/yr) and shown in Table 3.5.2. 

Table 2.2.2: Energy Savings Summary 

Location 
CEU PEU 

(kWh/yr) (kWh/yr) 

Boiler Room 4,109 411 

2nd Floor Copy Rm. 2,385 477 

2nd Floor Men's 
7,017 2,456 

Restroom 
Men's Restroom 

477 143 
Shower 

2nd Floor Women's 
2,568 642 

Restroom 
Women's Restroom 

477 95 Shower 

pt Floor Hall 2,055 616 

I sl Floor Hall 954 286 
Fire Section 

514 154 
Bathroom 

Total: 20,556 5,281 

Annual energy cost savings (ECS), 

ECS = 15,275 kWh/yr x $0.05361lkWh 
= $818.89/yr 

Implementation Cost 

ES 
(kWh/yr) 

3,698 

1,908 

4,561 

334 

1,926 

382 

1,438 

668 

360 

15,275 

The occupancy sensors recommended would work in conjunction with the existing 
switches. Several types of controls are available, including motion sensors. An ultrasonic 
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motion-sensing controller, which produces a low intensity, inaudible sound and detects 
changes in the sOllnd waves caused by any type of motion, is recommended for the 
designated areas. The cost of each occupancy sensor is $50 and estimated time to install 
each sensor is 1 hour. Table 2.2.3 shows the number of occupancy sensors required in the 
respective areas. 

Table 2.2.3: LUst of OCCllJlP31JilCY Sem;ors 

Location 1'otaa 'Wattage (W) # of Sensors 

Boiler Room 448 ] 

2nd Floor Copy Rm. 260 1 
2nd Floor Men's 765 1 

Restroom 
Men's Restroom 

52 1 Shower 
2nd Floor Women's 280 1 

Restroom 
Women's Restroom 

52 1 Shower 
1 st Floor Hall 224 I 
pt Floor Hall 104 I 
Fire Section 

56 1 
Bathroom 

Total 2,913 9 

Capital cost for the occupancy sensors, ce, is 

Capital Cost (CC) = No. of sensors x Cost per sensor 
= 9 x $50 
= $450 

It is estimated that the time required to install each occupancy sensor is 1 hour. Hence the 
total labor cost, LC, would be: 

Labor Cost (LC) = 9 x 1 hr x $30/hr 
=$270 

Hence, the total implementation cost (IC) is estimated as : 

Implementation Cost (IC) =CC+LC 
= $450 + $270 
=$720 
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Payback period = Implementation Cost ($) 1 Energy Cost savings ($/Yr) x 12 months 
= ($7201$818.89) x 12 
= 10.5 months 
= 11 months 

The total cost savings of$818/yr will pay for the implementation cost of$720 in 11 months. 
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AR No.2: Install Daylight Sensors on existing 1'8 Lamps 

Recommended Action 
Install Daylight sensors with ambient light sensing in the designated areas to reduce 

the electrical usage for lighting during periods with large amounts of natural light. These 
areas were either brightly lit or had large open windows at the time of assessment 

Anticipated Savings 
The Public Safety Building areas in Table 2.2.4 were identified as areas where light 

sensors could be used. By wiring light sensors into these areas, the lighting usage cou ld 
be reduced during bright periods. Energy savings will resu lt from reduced electrical usage 
for lighting. 

Ta bl 224 L' e ... 1St of lamps and locatIOns reqlillred to msta H I!lhClClUP~HlI.cy sensors 

Type of No. of 
No. of Wattage Total NatunD HouI'S of 

Location bulbi per bulb Wattlilge Light OpelJ"atDOliu 
Lamps Fixture 

fixture (W) (W) (I%.) (hr/yr) 

Fire Marshall Office T8 3 2 28 168 40% 2,912 

Fire Admin Office T8 3 2 28 168 40% 2,912 

Fire Chief Office T8 6 2 28 336 40% 2,912 
Total: - 12 - 672 - -

Energy Savings 
The current energy consumption (CEU) and proposed energy consumption (PEU) 

are calculated as follows: 

Where, 

CEU 
PEU 

W 
BL 
k 
DL 
OH 

= W x (1 + BL) x (11k) x OH 
= W x (1 + BL) x (1/k) x (l-DL) x OH 

= Total wattage, W 
= Ballast loss, (0.05 for Electronic, 0.14 for Magnetic) 
= conversion constant, 1,000 W/kW 
= fraction of time for which the area is lit by day light 
= operating hours for lights, hrlyr 

Annual energy savings (ES) may be calculated as follows: 

ES =CEU - PEU 

For example, the current energy consumption (CEUl) and proposed energy consumption 
(PEUJ) for the " Fire Marshall Office" (first entry in Tables 2.2.4 and 2.2.5) are calculated 
as: 
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CEUI = 168 x (1/1,000) x 2,912 
= 514 kWh/yr 

PEUI = 168 x (1/1,000) x (1 - 0040) x 2,912 
= 308 kWh/yr 

=CEUI-PEUI 
= 514 kWh/yr- 308 kWhlyr 
= 205 kWh/yr 
= .70 MMBtu/yr (l MMBtu = 293 kWh) 

Similarly, the total energy savings for all the areas are calculated as 822 kWh/yr (2.8 
MMBtu/yr) and shown in Table 2.2.5. 

Table 2.2.5: Energy Savings Summary 

CEU PEU 
Location 

(kWh/yr) (kWh/yr) 

Fire Marshall Office 514 

Fire Admin Office 514 

Fire Chief Office 1,027 

Total: 2,055 

Annual energy cost savings (ECS), 

ECS = 833kWh/yr x $0.05361IkWh 
= $44.06/yr 

Implementation Cost 

308 

308 

616 

1,233 

ES 
(kWh/yr) 

205 

205 

411 

822 

The light sensors recommended would work in conjunction with the existing 
switches. The cost of each occupancy sensor is $25 and estimated time to install each sensor 
is 1 hour. Table 2.2.6 shows the number of occupancy sensors required in the respective 
areas. 
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Table 2.2.6: List of Daylight Sensors 

Location Total Wattage (W) # ofSensofs 

Fire Marshall Office 168 1 

fire Admin Office 168 1 

fire Chief Office 336 2 

Total 672 4 

Capital cost for the occupancy sensors, CC, is 

Capital Cost (CC) = No. of sensors x Cost per sensor 
= 4 x $25 
= $100 

It is estimated that the time required to install each occupancy sensor is 1 hour. Hence the 
total labor cost, LC, would be: 

Labor Cost (LC) = 4 x 1 hr x $30/hr 
= $120 

Hence, the total implementation cost (IC) is estimated as: 

Implementation Cost (IC) =CC+LC 
= $100 + $120 
=$220 

Payback period = Implementation Cost ($) 1 Energy Cost savings ($/Yr) 
= ($2201$44 .06) 
= 4.99 years 
= 5 years 

The total cost savings of $44/yr will pay for the implementation cost of $220 in 5 years 0 
months. 
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AR No.3: Replace Metal Halide Lamps with LED 

Recommended Action 
The lighting energy usage can be reduced at this facility by replacing the metal halide (MH) 
lamps and high-pressure sodium (HPS) lamps with LED lamps for designated areas. 

Generallnfonnation 
Lighting technology has evolved rapidly in recent years. Significant reductions in energy 
use can be achieved by installing energy efficient bulbs, fixtures, and controls. The benefits 
of the LED lamps are that the light does not flicker, the bulbs produce less heat and hence 
reduce the load on the cooling equipment, the fixture's ballast is bypassed (more energy 
savings and less heat) and they are more environmentally friendly as metal halide 
technology contains mercury and other gases. LED bulbs have a life span of approximately 
50,000 hours which is almost 2 times more than a regular metal halide lamp. 

The existing lighting system in the facility areas includes 16 400W MH fixtures and 50 
250W HPS bulbs. For the proposed lighting scenario, these fixtures should be replaced 
"",ith 120W and IOOW LED fixtures, respectively. 

The LED lamps have lower lumen levels. However, the literature indicates that, these LED 
lamps can replace MH and HPS lamps with far higher light output. The most important 
reasons cited are: 

1) Unifonn light distribution 
2) Significantly less glare 
3) Improved CRl 

Anticipated Savings 
Tables 2.2.7 and 2.2.8 list the existing and proposed lighting on the roof of the Public 
Safety Building. 

a e .. : j XIS 109 Igi 109 T bl 2 2 7 E 'f L' bf 

Location 
Type of 

Wattage # of Fixtu res 
Operating 

lamp Hours 
Outside Lighting MH 1000 4 4368 

Total - - 4 -

a e .. a': ropose 121 JOg T bl 228 P d L' hf 

Location 
Type of 

Wattage 
#of Operating 

lamp Fixtures Hours 
Outside Lighting LED 300 4 4,368 

TotaJ - - ,. -~ 
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The energy savings ES, due'to replacing the existing metal halide lamps with LED lamps 
are given by, 

ES =CEV - PEV 
Where, 

CEV = current energy usage, kWh/yr 
PEV = pmposed energy usage, kWh/yr 

The current and proposed energy usage can be calculated as follows: 

Where, 

CEV 
PEV 

N 
CBW 
PBW 
OH 
OC 
K 

= N x CBW x OH 1 K 
= N x PBW x OH 1 K 

= Number oflamps in an area, no units 
= Current rating of lamps, watts 
= Proposed rating of lamps, watts 
= Annual hours during which lights are on, hrs/yr 
= Percentage of time occupied 
= Conversion constant, 1,000 W IkW 

As an example, the current energy usage of the "Public Safety Building", CEUI , is 
estimated as: 

CEUI = 4 x 1000 x 4,368 11,000 
= 20,268 kWhlyr 

The proposed energy usage (PEUI) for replacing the 1000W MH with 300W LED lamps 
in the "Distribution Center" is: 

PEUI = 4 x 300 x 4,368/1,000 
= 5,242 kWh/yr 

Hence, the annual energy savings for replacing the 1000W MH with 300W LED lamps 
are: 

=CEUI-PEUI 
= 20,268 kWh/yr- 5,242kWh/yr 
= 15,026 kWh/yr 
= 51.3 MMBtu/yr (Note: 1 MMBtu = 293 kWh) 

Savings for the fixture and the summary of the results is presented in Table 2.2.9 
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a e .. : T bl 229 S umm8lYo fE S . nergy avmgs 
Current 

Proposed 
Wattage CEU 

Location Wattage 
per (kWb/yr) 

per Fixture 
Fixture 

Outside Lighting 1000 MH 20,268 300WLED 

The annual energy cost saving is: 

ECS = Energy savings x kWh cost 

Implementation 

= 15,026 kWh x $0.05361lkWh 
= $805.54/yr 

PEU 
(kWb/yr) 

5,242 

Energy 
Savings 

(kWb/yr) 

15,026 

Capital cost (CC) to install LED lamps may be approximately estimated as follows (shown in 
Table 2.2.10): 

Table 2.2.10: Costs for replacing fixtures 

Lamp 
No of Fixture cost Total Cost 

Fixtures ($/unit) ($) 

300WLED 4 500 2,000 

Therefore, the capital cost (CC) is as follows; 

CC = $2,000 

It is estimated that it would take 20 minutes to remove each MH fixture. Therefore the 
labor cost (LCMH) to remove MH and HPS fixtures is: 

LCMH = (20/60) hr/fixture x $30lhr x 4 fixtures 
=$40 

It is also estimated that each LED fixture requires a total of 30 minutes to install. Hence 
the labor cost (LCLED) for installation is: 

LCLED = (30/60) hr/fixture x $30lhr x 4 fixtures 
=$60 
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Hence the total labor cost is estimated as: 
Labor Cost (LC) = LCMH + LCLED 

= $40 + $60 
= $100 

Total implementation Cost = CC + LC 
= $2,000 + $100 
=$2,nOO 

Payback period = «mplementation Cost ($) 1 Energy Cost savings ($/Yr) 
= ($2,100/$805.54) 
= 2.6 years 
== 2 years 8 months 

The total cost savings of $805.54/yr will pay for the implementation cost of $2, 100 in less 
than 2 years 8 months. 

Note. 
LED luminaires typically require a higher initial investment than conventional (e.g., HID 
-high intensity discharge- lamp such as MH, HPS) luminaires that achieve the same 
perfonnance. For such investments to achieve the relatively short payback periods that 
many commercial establishments require for upgrading equipment, sites must often 
consider factors such as maintenance savings in addition to energy savings. In many cases, 
the deferred or reduced maintenance offers more potential return than does the value of the 
energy saved.6 

6 http;/ /appsl .eere.energy .gov/buildings/pubIications/pdfs/ssl/gateway _ tjrnaxx.pdf 
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AR No.4: Upgrade Boilers with Energy Efficient Burners 

Recommended Action 
Replace the existing natural gas burners with new energy efficient burners. This 

measure will reduce natural gas consumption as the existing burners are very old and 
suspected to be inefficient. This recommendation will require a thorough analysis before 
implementation. 

General Information 
The purpose of the burner is to mix molecules of fuel with molecules of air. The 

dryer efficiency depends mainly on the burner efficiency. A poorly designed dryer with an 
efficient burner will perform better than a well-designed dryer with a poor burner. Burners 
are designed to maximize combustion efficiency while minimizing the release of 
emissions. A power burner mechanically mixes fuel and combustion air and injects the 
mixture into the combustion chamber. All power burners essentially provide complete 
combustion while maintaining flame stabilization over a range of firing rates. Different 
burners, however, require different amounts of excess air and have different turndown 
ratios. The turndown ratio is the maximum inlet fuel or firing rate divided by the minimum 
firing rate. 

An efficient natural gas burner requires only 2% to 3% excess oxygen, or 10% to 15% 
excess air in the flue gas, to bum fuel without forming excessive carbon monoxide. Most 
gas burners exhibit turndown ratios of 10: 1 or 12: 1 with little or no loss in combustion 
efficiency. Some burners offer turndowns of 20: 1 on oil and up to 35: 1 on gas. A higher 
turndown ratio reduces burner starts, provides better load control, saves wear-and-tear on 
the burner, reduces refractory wear, reduces purge-air requirements, and provides fuel 
savings. 

The city should consider purchasing a new energy-efficient burner ifthe existing burner is 
cycling on and off rapidly. Rotary-cup oil burners that have been converted to use natural 
gas are often inefficient. Determining the potential energy saved by replacing the existing 
burner with an energy-efficient burner requires several steps. First, complete recommended 
burner-maintenance requirements and tune the dryer. Conduct combustion efficiency tests 
at fuIl- and part-load firing rates. Then, compare the measured efficiency values with the 
performance of the new burner. Most manufacturers will provide guaranteed excess levels 
of oxygen, carbon monoxide, and nitrous oxide details. 7. . 

Tool Used 
The Department of Energy (DOE) has published literature regarding the energy 

advancements available using boilers with more efficient burners8. Using the giv.en 
equation from the published literature, the estimated savings are seen below, however, the 
City is encouraged to test the current burner efficiency to better estimate savings. 

7 WVU lAC 
B https://wwwl.eere.energy.gov/manufacturing/tech _ assistance/pdfs/steam24 _ burners. pdf 
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Anticipated Savings 

Cost Savings = Consumption x Fuel Price x (1 - EI/E2) 

Where, 
Consumption 
Fuel Price 
EI 
E2 

= Annual Fuel Consumption (MMBTU/yr) 
= Average Natural Gas Cost ($/MMBTU) 
= Current Burner Efficiency (%) 
= Desired Burner Efficiency (%) 

The following is the calculations for the estimated cost savings for the Public Safety 
Building. 

Cost Savings = (805 MMBTU/yr) x ($6. 1 2/MMBTU) x (1- (.76/.84)) 
= $469.20/yr 

Fuel Savings = ($469.20/yr) I ($6 .12/MMBT U) 
=76.7 MMBTU/yr 

Implementation Cost 
Without having a more specific analysis it is estimated that the implementation 

cost for parts and labor should run around $4,000. 

Total implementation cost (IC) = Capital cost + Labor Cost 
= $4,000 

Payback Period = (Investment ($)1 Total Effective Savings ($/yr)) 
= ($4,0001$469.2) 
= 8.5 years 
~ 8 years 7 months 

The cost savings of $469.2/yr will pay for the initial investment of $4,000 within 8 years 7 
months. 

Assumptions 
The above calculations contain several assumptions, using estimations better 

known as "rules of thumb." Due to obstacles such as time of year or availability these 
assumptions were necessary to complete the calculations. The above includes the 
assumption, based on previous experience, that in its current state the burners are available 
to burn at an efficiency of76%. Without knowing specifications of the current system the 
implementation cost is also estimated based on past experience. The final assumption in 
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the calculation is the consumption and price of fuel per MMBTU. Without having a 
complete year worth of natural gas bills the cost and usage was estimated by following 
trend lines in the summer and winter months. 
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AR No.5: Install Boiler Economizer 

Recommended Action 
Install a boiler economizer. This measure will reduce natural gas consumption as 

it will reduce the energy needed to heat the feed-water. 

General Information 
A feed-water economizer reduces steam boiler fuel requirements by transferring 

heat from the flue gas to incoming feed-water. Feed-water is the city water that enters 
directly into the boiler system, typically 50°F. The boiler system must then use energy to 
heat that water to a usable temperature. An economizer would use waste heat from the 
boiler's stack to pre-heat the city water, thus, conserving energy. According to the 
Department of Energy, generally, boiler efficiency can be increased by 1 % for every 40°F 
reduction in flue gas temperature. By recovering waste heat, an economizer can often 
reduce fuel requirements by 5% to 10% and pay for itself in less than 2 years9. 

Anticipated Savings 
Cost Savings = Consumption x Fuel Price x Expected Savings 

Where, 
Consumption 
Fuel Price 
Expected Savings 

= Annual Winter Fuel Consumption (MMBTU/yr) 
= Average Winter Natural Gas Cost ($/MMBTU) 
= Expected Cost Savings (%) 

The following is the calculations for the estimated cost savings for the Public Safety 
Building. 

Cost Savings 

Fuel Savings 

Implementation Cost 

= (805 MMBTU/yr) x ($6.12/MMBTU) x (.07) 
= $344.86/yr 

= ($344.86/yr) / ($6.12/MMBTU) 
=56.35 MMBTU/yr 

Without having a more specific analysis it is estimated that the implementation 
cost for parts and in-house labor should run around $3,000. 

Total implementation cost (IC) = Capital cost + In-house Labor Cost 
= $3,000 

Payback Period = (Investment ($)/ Total Effective Savings ($/yr)) 
= ($3,000/$344.86) 
= 8.7 years 
~ 8 years 9 months 

The cost savings of $345/yr will pay for the initial investment of $3,000 within 8 years 9 
months. 

9 http://energy.gov/sites/prod/files/20 14/0SIf16/steam3 Jecovery.pdf 
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AR No.6: Install a Building Energy Management System (BEMS) 
Recommended Action 

Install a new building energy management system with demand control ventilation 
for automatically modulating heating loads based on the current needs, thus reducing 
energy use. 

General Information 
Building Energy Management Systems (BEMS), also so known as automation 

systems, are used to help regulate carbon emissions as well as energy usage in commercial 
buildings. The three basic functions of a BEMS includes improving plant control, 
monitoring energy usage, and optimizing work times 10. This control can include things 
such as power systems, ventilation and lights. When a BEMS is installed there is software 
as well as hardware needed. This software is installed on a computer which can then control 
the hardware. An example of a proper BEMS would be monitoring environment controls, 
ensuring that heating and cooling systems are not working against each other. 

Anticipated Savings 
It is estimated that a BEMS on a building with no previous controls could save 

approximately 20% on the utility bills. 

Cost Savings = (Annual Natural Gas + Annual Electric) x (Expected Savings) 

Where, 
Annual Natural Gas 
Annual Electric 
Expected Savings 

= Annual Fuel Cost ($/yr) 
= Annual Electricity Cost ($/yr) 
= Expected Cost Savings from BEMS (%) 

The following is the calculations for the estimated cost savings for the Public Safety 
Building. 

Cost Savings 

Implementation Cost 

= ($31,285.38 + $7,947.42) x .20 
= $7,846.52 

Without having a more specific analysis it is estimated that the implementation 
cost for parts and in-house labor should run around $25,000. 

Total implementation cost (IC) = Capital cost + In-house Labor Cost 
= $25,000 

Payback Period = (Investment ($)/ Total Effective Savings ($/yr)) 
= ($25,000/$7,846.52) 
= 3.2 years 

== 3 years 3 months 
The cost savings of$7,847/yr will pay for the initial investment of$25,000 within 3 years 
3 months. 

10 https:/ Iwww.linkedin.com/p ulsel 1 O-energy -saving-tips-saves-you -lot -money -mani sh-s ingh 
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AR 
No. 

] 

2 

3 

4 

5 

2.3 WO(n'lllnmlll (Main BuHdilllg) 

The main building is used mostly as the Mountaineer Boys and Girls Club. The 
main building at Woodburn is a three story building and is around 17,374 square feet. The 
building is estimated to be operational 4,380 hours each year. 

The tabtnlated resuhs of the assessment conducted for this building are shown in table 
below. 

J1)resCIrDptnmll 

Replace the Existing T12 fluorescent 
Bulbs and Magnetic Ballasts with T8 
Fluorescent Bulbs, Electronic Ballasts 
and reflectors and Install Occupancy 
Sensors in Designated Areas 
Replace Single Pane Glass Windows 
with Double Pane Glass Windows* 
Upgrade Boilers with Energy efficient 
Burners 
Install Boiler Economizer 
Install a Building Energy Management 
System (BEMS) 

Total 

* AR 2 is not included in the overall payback 
or the total potential conservation 

A:rmlUal Potential 
Conservation 

MMBtu/Yr kWh 

- 30,427 

246 9,843 

98 -
72 -

- -
170 30,427 

41 

Potential 
Resource 

Estimated 
Savings 

Conserved 
Cost 

($/Yr) ($) 

2,550 Electricity 4,897 

528 Both 

596 Natural Gas 4,000 
438 Natural Gas 3,000 

4,625 Both 25,000 
8,737 36,897 

Simple 
Payback 
(years) 

2 

6.7 
6.8 

5.4 
4.5 
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AR No.1: Replace the Existing T12 Fluorescent Bulbs and Magnetic Ballasts with 
T8 Fluorescent Bulbs, Electronic Ballasts and reflectors and Install Occupancy 

Sensors in Designated Areas 
Recommended Action 
Replace the existing TI2 fluorescent bulbs and magnetic ballasts with T8 fluorescent bulbs, 
electronic ballasts and specular reflectors in the plant areas, and reduce the number of 
fixtures in designated areas. Install occupancy sensors in areas with less occupancy. This 
will reduce the energy usage while maintaining the same foot candle levels (or better) in all 
areas. 

Background 
Lighting technology has evolved rapidly in recent years. Significant reductions in energy 
use can be achieved by installing energy-efficient bulbs, fixtures, and controls. Retrofits to 
install new technologies such as electronic ballasts and specular reflectors are often cost 
effective, providing a payback within a few years. A specular reflector has highly polished, 
mirror-like surface, which usually concentrates light directly beneath the luminaire. In 
some cases, the number of bulbs can be reduced by adding reflectors. If the number of 
bulbs is reduced, the lumen output per fixture may also reduce, but the lighting levels will 
remain the same as the existing levels because the reflectors direct more light onto the 
working area. Occupancy sensors can be installed in the areas with less occupancy. The 
existing fluorescent bulbs can also be replaced with T8 bulbs provided that the existing 
fixtures are compatible for the T8 bulbs. Energy savings will be higher if the Tl2 bulbs are 
replaced with T8 bulbs. The existing lighting system consists of 8ft TI2 75 W, 8 ft TI2 
60W, 4 ft TI2 34W, and 4ft T8 32W lighting fixtures with magnetic ballasts. The lumen 
outputs for the current TI2 and proposed T8 bulbs are given in Table 2.3.1. 

Table 2.3.1: L umen OU[PU or t t fi th t d e curren an propose d bulbs 
Lamp Wattage Lumen output 

8 ft TI2 75 5,500 
8 ft TI2 60 5,000 
4 ft Tt2 34 2,650 
4ft T8 32 2,800 
8 ft T8 59 5,800 
4 ft T8 28 2,645 

Anticipated Savings 
A detailed tabular breakdown of the lighting calculations for the designated areas is shown in 
Tables 2.3.2 through 2.3.4. The values given in Tables 2.3.2 and 2.3.3 are the result of a 
lighting survey conducted during this visit. 

Values for the proposed lumens in Table 2.3.3 are calculated based on the number of fixtures, 
total wattage per fixture, lumen output per bulb, effect of adding specular reflectors, and 
replacing magnetic ballasts with electronic ballasts. 
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The lumens for the current and the proposed scenario are calculated as: 

CLL 
PLL 

Where 
eLL 
PLL 
NF 
NB 
BL 
LF 

LD 

PF 

= NF x NB x BL x LF x (J - LO) 
= PF x NB x BL x LF x (1- LOy 

= Current lumen level, lumens 
= Proposed lumen level, lumens 
= Number offixtures 
= Number ofbuJbs in each fixture 
= Lumen output per bulb, lumens 
= Lighting factor, 60% with white shade reflector & 90% with specular 

reflector 
= Lumens depreciation factor - 15% for T12 with magnetic ballast and 5% 

for T8 with electronic ballast 
= Proposed number of fixtures 

The proposed light level (PFC) can be calculated as: 

PFC = Current light level x (PLLlCLL) 

For the lighting in "Main Entrance" (first entry in table 2.4.2), the current and the proposed 
lumen levels are; 

CLL = 2 x 4 x 2,650 x 0.60 x (I - 0.15) 
= 10,812 lumens 

PLL = 2 x 4 x 2,800 x 0.90 x (1- 0.05) 
= 19,152 lumens 

PFC = 26 fc x (19,152 lumens / 10,812 lumens) 
=46 fc 

Therefore, the proposed lighting is just brighter than the current lighting 
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Table 2.3.2: Existin!! Ii!!htin!! in the desilmated 

light # of 
#of Total 

Bulb Total Lumen Bulb Bulbs per # of Specular Ballast Hours of Area 
Type 

Level Fixtures 
Fixture Bulbs 

size Reflector* Type** Wattage Level 
Operation (Fe) (No.) 

(No.) (No.) (W) (W) (Lumens) 
(hr) 

Main Entrance TI2 -4ft 26 2 4 8 34 N M 272 10,812 4,380 

Main Hall T12 -4ft 7 3 4 12 34 N M 408 16,218 4,380 

Rm 14 TI2 -4ft 37 6 4 24 34 N M 816 32,436 4,380 

Rm 12 TI2 -4ft 32 6 4 24 34 N M 816 32,436 4,380 

Rm 13 TI2 -4ft 48 6 4 24 34 N M 816 32,436 4,380 

Rm 11 TI2 -4ft 27 6 4 24 34 N M 816 32,436 4,380 

Main Stairwell (Down) T12 -4ft 30 1 4 4 34 N M 136 5,406 4,380 

Basement Hall TI2 -4ft 30 2 4 8 34 N M 272 10,812 4,380 

Kitchen TI2 -4ft 46 6 4 24 34 N M 816 32,436 4,380 

Kitchen Stor~e TI2 -4ft 12 I 4 4 34 N M 136 5,406 4,380 

Hall by Freezer TI2 -4ft 35 2 4 8 34 N M 272 10,812 4,380 

Side Rm b~ Burners TI2 -4ft 35 1 4 4 34 N M 136 5,406 4,380 

Freezer Rm T12 -4ft 35 I 4 4 34 N M 136 5,406 4,380 

Basement Girls Rm TI2 -4ft 35 I 4 4 34 N M 136 5,406 4,380 

Basement Boys Rm TI2 -4ft 35 1 4 4 34 N M 136 5,406 4,380 

Basement Sec. TI2 -4ft 35 3 4 12 34 N M 408 16,218 4,380 

Principal Tt2-4ft 35 1 4 4 34 N M 136 5,406 4,380 
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Principal Tl2 -4ft 35 1 2 2 34 N M 68 2,703 4.380 

Game Rm T12 -4ft 30 12 4 48 34 N M 1,632 64.872 4.380 

Game Rm Office Tl2 -4ft 58 I 4 4 34 N M 136 5.406 4.380 

Main Rm Tl2 -4ft 58 8 4 32 34 N M 1,088 43,248 4,380 

Total - - 71 - 282 - - - 9,588 381,123 -
*N - No, Y - Yes, & **M - Magnetic, E - Electromc 

Table 2.3.3: Proposed lighting in the designated areas 

# of 
Total 

Bulb 
light # of Bulbs 

# of 
Bulb 

Specular 
Ballast Total Lumen 

Hours of 
Area 

Type 
Level Fixtures per 

Bulbs 
size 

Reflector* 
Type* Wattage Level 

Operation 
(Fe) (No.) Fixture (W) * (W) (Lumens) 

(No.) 
(No.) (hr) 

Main Entrance T8-4ft 46 2 4 8 32 Y E 256 19,152 4,380 

Main Hall TS-4ft 8 2 4 8 32 Y E 256 19, 152 4,380 

Rm ]4 T8-4ft 44 4 4 16 32 Y E 512 3S,304 4,380 

Rm 12 TS-4ft 3S 4 4 16 32 Y E 512 38,304 4,380 

Rm 13 TS-4ft 57 4 4 16 32 Y E 512 38,304 4,380 

Rm 11 TS-4ft 32 4 4 16 32 Y E 512 38,304 4,380 

Main Stairwell (Down) TS-4ft 53 1 4 4 32 Y E 128 9,5 76 4,380 

Basement Hall TS-4ft 53 2 4 8 32 Y E 256 19,152 4,380 

Kitchen T8-4ft 54 4 4 16 32 Y E 512 38,304 4.380 

Kitchen Storage T8-4ft 21 1 4 4 32 Y E 128 9.576 4,380 

Hall by Freezer TS-4ft 62 2 4 S 32 Y E 256 19,1 52 4,380 

Side Rm by Burners TS-4ft 62 1 4 4 32 Y E 128 9.576 4,380 
- - --- -
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Freezer Rm T8-4ft 62 1 4 4 32 Y E 128 9,576 4,380 

Basement Girls Rm TS-4ft 62 1 4 4 32 Y E 128 9,576 4,380 

Basement Boys Rm TS-4ft 62 1 4 4 32 Y E 128 9,576 4,380 

Basement Sec. T8-4ft 41 2 4 8 32 Y E 256 19,152 4,380 

Principal T8-4ft 62 1 4 4 32 Y E 128 9,576 4,380 

!principal T8-4ft 62 1 2 2 32 Y E 64 4,788 4,380 

Game Rm I8-4ft 31 7 4 28 32 Y E 896 67,032 4,380 

Game Rm Office I8-4ft 103 1 4 4 32 Y E 128 9,576 4,380 

Main Rm T8-4ft 64 5 4 20 32 Y E 640 47,880 4,380 

Total - - 51 - 202 - - - 6,464 483,588 -
--

*N - No, Y - Yes, & **M - Magnetic, E - Electromc 
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- -- - - - --Table 2.3.4: S - --- -- _..# .... . ---s-;,-

Hours of Current Current Proposed Proposed Energy Demand 
Area Operation Total Wattage Energy Usage Total Wattage Energy usage Occupancy savings Savings 

(hr) (W) (kWh/yr) (W) (kWh/yr) (kWb/yr) (kW-mo/yr) 

Main Entrance 4,380 272 1,370 256 589 50% 781 2 

Main Hall 4,380 408 2,055 256 824 70% 1,231 3 

Rm 14 4,380 816 4,110 512 1,648 70% 2,462 7 

Rm 12 4,380 816 4,110 512 2,3 55 100% 1,755 5 

Rm 13 4,380 816 4,110 512 1,177 50% 2,933 8 

Rm 11 4,380 816 4,110 512 2,355 100% 1,755 5 

Main Stairwell (Down) 4,380 136 685 128 589 100% 96 0 

:Basement Hall 4,380 272 1,370 256 1, 177 100% 193 I 

Kitchen 4,380 816 4,110 512 1,1 77 50% 2,933 8 

Kitchen Storage 4,380 136 685 128 59 10% 626 2 

lRall by Freezer 4,380 272 1,370 256 1.18 10% 1,252 3 

Side Rm by Burners 4,380 136 685 128 589 100% 96 0 

Freezer Rm 4,380 136 685 128 29 5% 656 2 

Basement Girls Rm 4,380 136 685 128 0 0% 685 2 

Basement Boys Rm 4,380 136 685 128 0 0% 685 2 

Basement Sec. 4,380 408 2,055 256 353 30% 1,702 5 

Principal 4,380 136 685 128 235 40% 450 1 

Principal 4,380 68 343 64 118 40% 225 I 

Game Rm 4,380 1,632 8,220 896 2,060 50% 6,160 17 

pame Rm Office 4,380 136 685 128 353 60% 332 1 

Main Rm 4,380 1,088 5,480 640 2,060 70% 3,420 9 

Total - __ 9,58~ 48,293 6,464 17,866 - 30,427 84 
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Energy Savings 

The energy savings, ES, due to replacing the existing TI2 fluorescent bulbs and magnetic 
ballasts with T8 fluorescent bulbs and electronic ballasts and specular reflectors and 
reducing the number of fixtures are given by, 

ES =CEU -PEU 

Where, 
CEU = Current energy usage, kWh/yr 
PEU = Proposed energy usage, kWhlyr 

The current and proposed energy usage can be calculated as follows: 

Where, 

CEU = NF x NB x WOEB x (1 + BF) x OL x YOH 11,000 
PEV = NF x NB x PWOEB x (1 + BF) x OL x YOH 11,000 

NF 
NB 
WOEB 
PWOEB 
BF 

OL 
YOH 

= number of fixtures 
= number of bulbs per fixture 
= wattage of each bulb, W 
= proposed wattage of each bulb, W 
= ballast loss, 5% for fluorescent lighting with electronic ballast and 15% 

for fluorescent lighting with magnetic ballast 
= occupancy level 
= yearly operating hours, hrs/yr 

The current energy usage, CEUI, for "Main Entrance" (first entry in Tables 2.5.2 through 
2.5.4) is estimated as: 

CEUI = 2 x 4 x 34 x (1 + 0.15) x 1.0 x 4,380 11,000 
= 1,370 kWh/yr 

The proposed energy usage, PEUl, for "Main Entrance" is estimated as: 

PEUI = 2 x 4 x 32 x (1 + 0.05) x 0.50 x 4,380 /1,000 
= 589 kWh/yr 

Hence, the annual energy savings for "Battery Room" is: 

ESI = CEVl - PEVl 
= 1,370 kWh/yr- 589 kWh/yr 
= 781 kWh/yr 
= 2.7 MMBtu/yr (Note: 1 MMBtu = 293 kWh) 

Similarly, the annual energy savings are calculated for other areas, and the results are given 
in Table 2.3.4. The total annual energy savings for the facility, by implementing this 
recommendation, is 30,427 kWh (104 MMBtu). 
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The annual energy cost savings is: 

ECS = ES x A vg. unit electricity cost 
= 30,427 kWh/yr x $O.053611kWh 
= $1,63] .18/yr 

Demand Savings 

Savings in demand charges could be achieved as a result of implementing th is 
recommendation as well. These additional savings for common area can be estimated as 
follows (Table 2.3.4). The operating hours (4,380 hrs) are used to calculate demand 
savings, as these are the hours in which aU operations occur simultaneously. 

For example, the demand savings for the "Main Entrance" (first entry in Table 2.3.4) can be 
estimated as follows: 

DS} = (ES I YOH) x 12 months/yr 
= (78114,380) x 12 months/yr 
= 2 kW-month Iyr 

Similarly, from Table 2.2.4, the total demand savings (DS) are calculated as, 

DS = 84 kW-month/yr 

The annual demand cost savings (DCS) is : 

DCS = Demand Power Saved x Demand rate 
= 84 kW-month x $10.94/kW 
= $918.96/yr 

Total Annual Cost Savings (T ACS) is, 

TACS = ECS + DCS 

Implementation Cost 

= $1 ,631.18/yr + $918.96/yr 
= $2,550.14/yr 

The implementation cost for replacing the existing T12 bulbs and magnetic ballasts with 
T8 fluorescent bulbs, and electronic ballasts and specular reflectors is calculated as shown 
in Table 2.3.5. 

a e ... os s or replacmg a as s, u T bl 235 C t ~ I . b II t b Ib san d fl re ectors 

Bulb 
Electronic Total 

Bulb 
Total 

-Reflector 
Total 

Total Fixture No. of No. of 
Size 

Ballast Ballast 
Cost 

Bulb 
Cost 

Reflector 
Costs Type Fixtures Bulbs 

(W) 
Cost Costs 

($/unit) 
Costs 

($/unit) 
Cost 

($) ($/unit) ($) ($) ($) 

T8-4ft 51 202 32 20 1020 4 808 14 714 2542 

Total 51 202 - - 1020 - 808 - 714 2542 
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The occupancy sensors recommen.ded would work in conjunction with the existing 
switches. Several types of controls are available, induding motion sensors. An ultrasonic 
motion sensing controller, which produces a low intensity, inaudible sound and detects 
changes in the sound "vaves caused by any type of motion, is recommended for the 
designated areas. A single occupancy sensor is rated for lights up to 1,000W at 120V. The 
cost of each occupancy sensor is about $50. Cost calculations for the sensors are shown in 
Table 2.3 .6. 

T bl 236 C a e .. : . t II ost to IDS a o£cupancy sensors 
Total 

#of Cost of Total cost 
Location Wattage 

Sensors Sensor ($) ($) (W) 
Main Entrance 256 1 50 50 

Main Hall 256 1 50 50 

Rm 14 512 1 50 50 

Rm 13 512 1 50 50 

Kitchen 512 1 50 50 

Kitchen Storage 128 1 50 50 

Hall by Freezer 256 1 50 50 

Freezer Rm 128 1 50 50 

Basement Girls Rm 128 1 50 50 

Basement Boys Rm 128 1 50 50 

Basement Sec. 256 1 50 50 

Principal 128 1 50 50 

Principal 64 1 50 50 

GameRm 896 2 50 100 

Game Rm Office 128 1 50 50 

Main Rm 640 2 50 100 

Total 4,928 18 - $900 

The total material cost (TMC) is calculated as follows: 

TMC = Ballast Costs + Bulb Costs + Reflector Costs + Occupancy Sensor Costs 
= $1,020+ $808+ $714+ $900 
= $3,442 

It is estimated that each fixture requires a total of30 minutes to replace the TI2 bulbs with 
T8, replace the magnetic ballast with the electronic ballast, and install specular reflectors. 
Hence the labor cost (LC1) for installation: 

LC 1 = 0.5 hrs/fixture x $30/hr x 51 fixtures 
=$765 
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It may be noted that the fixtures that are not going to be used should be disconnected; 
otherwise there will be energy losses because of ballast consumption . It is estimated that it 
would take 15 minutes to disconnect each fixture. Therefore, the labor cost to remove the 
fixtures is: 

LC2 = 0.25 hrs/fixture x $30/hr x 20 
= $150 

It is estimated that the occupancy sensor requires] hour for installation. Hence the labor 
cost for installation is: 

LC3 = ] hrlsensor x $30/hr x 18 sensors 
= $540 

Hence the total labor cost is estimated as : 

Labor Cost = LCI + LC2 + LC3 
= $765+ $150+ $540 
=$1,455 

The total implementation cost (lC) is given as, 

IC =TMC+LC 
= $3,442 + $1 ,455 
= $4,897 

Payback period (PP) can be calculated as, 

PP = (IC ($)1 TACS ($/yr» 
= ($4,897/$2,550.14) 
= 1.92 years 

== 2 years 

The total cost savings of$2,550/yr will have a simple payback of2 years. 
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AR No.2: Replace Single Pane Glass Windows with Double Pane Glass 'Vindows to 
Reduce Heat Loss 

Recommended Action 
Replace single pane glass windows with double pane glass windows to reduce heat joss 
in winter and heat gain in summer, thus reducing heating and cooling costs for building. 

General Information 
It has been estimated that clear glass, double-paned vinyl or wood-framed window can 
reduce energy usage by up to 24 percent climates during the winter, and by up to 18 
percent during the summer, when compared to older, single-pane models. II Using these 
estimations the anticipated savings can be shown below. Please not there were no 
measurements able to be taken, therefore, these calculations from the industry's rule of 
thumb. 

Anticipated Savings 
The following calculations are for the Woodburn Main building. 

CCC =EC * EU 
CHC =GC *GU 
PCS = (CCC * PS) + (CHC *PS) 

Where, 
CCC 
CHS 
PCS 
EC 
EU 
GC 
GU 
PS 

= Current Electric Cooling Cost ($/yr) 
= Current Natural Gas Heating Cost ($/yr) 
= Potential Cost Savings ($/yr) 
= Electric Cost ($/kWh) 
= Electric Usage (kWh/yr) 
= Natural Gas Cost ($1 MMBTU) 
= Current Natural Gas Usage (MMBTU/yr) 
= Percent Savings (%) 

Current Electric Cooling Cost (CCC) is, 
CCC = ($0.05361/kWh) * (54,688.38 kWh/yr) 

= $2,931.84/yr 

Current Natural Gas Heating Cost (CHC) is, 
CHS = ($6.111 MMBTU) * (1,025 MMBTU/yr) 

= $6,262.75/yr 

Therefore, Potential Cost Savings (PCS) is, 
PCS =($2,931.84/yr)(.18) + ($6,262.75/yr)(.24) 

= $527.73/),r 

11 http://www.homeadvisor.com/r/advantages-of-double-pane-windows/#.V9BYGTubcjx 
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Implementation Cost! Payback Period 
Replacing single pane windows with double pane windows can be extremely 

expensive. This is only recommended ifthe City plans on obtaining this property for long 
time to come. Payback for projects such as this one can be expected to have a payback 
excessive of 15 years. 
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AR No.3: Upgrade Boilers with Energy Efficient Burners 

Recommended Action 
ReplaGe the existing natural gas burners with new energy efficient burners. This 

measure will reduce natural gas consumption as the existing burners are very old and 
suspected to be inefficient. This recommendation will require a thorough analysis before 
implementation. 

General Information 
The purpose of the burner is to mix molecules of fuel with molecules of air. The 

dryer efficiency depends mainly on the burner efficiency. A poorly designed dryer with an 
efficient burner will perform better than a well-designed dryer with a poor burner. Burners 
are designed to maximize combustion efficiency while minimizing the release of 
emissions. A power burner mechanically mixes fuel and combustion air and injects the 
mixture into the combustion chamber. All power burners essentially provide complete 
combustion while maintaining flame stabilization over a range of firing rates. Different 
burners, however, require different amounts of excess air and have different turndown 
ratios. The turndown ratio is the maximum inlet fuel or firing rate divided by the minimum 
firing rate. 

An efficient natural gas burner requires only 2% to 3% excess oxygen, or 10% to 15% 
excess air in the flue gas, to bum fuel without forming excessive carbon monoxide. Most 
gas burners exhibit turndown ratios of 10:1 or 12:1 with little or no loss in combustion 
efficiency. Some burners offer turndowns of 20:1 on oil and up to 35:1 on gas. A higher 
turndown ratio reduces burner starts, provides better load control, saves wear-and-tear on 
the burner, reduces refractory wear, reduces purge-air requirements, and provides fuel 
savmgs. 

The city should consider purchasing a new energy-efficient burner if the existing burner is 
cycling on and off rapidly. Rotary-cup oil burners that have been converted to use natural 
gas are often inefficient. Determining the potential energy saved by replacing the existing 
burner with an energy-efficient burner requires several steps. First, complete recommended 
burner-maintenance requirements and tune the dryer. Conduct combustion efficiency tests 
at fu11- and part-load firing rates, Then, compare the measured efficiency values with the 
performance ofthe new burner. Most manufacturers will provide guaranteed excess levels 
of oxygen, carbon monoxide, and nitrous oxide details. 12. 

Tool Used 
The Department of Energy (DOE) has published literature regarding the energy 

advancements available using boilers with more efficient burners 13. Using the given 
equation from the published literature, the estimated savings are seen below, however, the 
City is encouraged to test the current burner efficiency to better estimate savings. 

12 WVU lAC 
13 https://wwwl.eere.energy.gov/manufacturing/tech _ assistance/pdfs/steam24 _ burners. pdf 
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Antic ipated Savings 

Cost Savings = Consumption x Fuel Price x (1 - El/£2) 

Where, 
Consumption 
Fuel Price 
EI 
£2 

= Annual fuel Consumption (MMBTU/yr) 
= Average Natural Gas Cost ($/MMBTU) 
= Current Burner Efficiency (%) 
= Desired Burner Efficiency (%) 

The following is the calculations for the estimated cost savings for the Main Woodburn 
Building. 

Cost Savings = (1025 MMBTU/yr) x ($6.22/MMBTU) x (1- (.76/.84» 
= $596.45/yr 

Fuel Savings = ($596.45/yr) / ($6.IIlMMBTU) 
=97.62 MMBTU/yr 

Implementation Cost 
Without having a more specific analysis it is estimated that the implementation 

cost for parts and labor should run around $4,000. 

Total implementation cost (IC) = Capital cost + Labor Cost 
= $4,000 

Payback Period = (Investment ($)/ Total Effective Savings ($/yr» 
= ($4,000/$596.45) 
= 6.7 years 
~ 6 years 9 months 

The cost savings of $596/yr will pay for the initial investment of $4,000 within 6 years 9 
months. 

The above calculations contain several assumptions, using estimations better 
known as "rules of thumb." Due to obstacles such as time of year or availability these 
assumptions were necessary to complete the calculations. The above includes the 
assumption, based on previous experience, that in its current state the burners are available 
to burn at an efficiency of76%. Without knowing specifications of the current system the 
implementation cost is also estimated based on past experience. The final assumption in 
the calculation is the consumption and price of fuel per MMBTU. Without having a 
complete year worth of natural gas bills the cost and usage was estimated by following 
trend lines in the summer and winter months. 
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AR. 4: InstaH Boiler Economizer 

Recommended Action 
Install a boiler economizer. This measure will reduce natural gas consumption as 

it will reduce the energy needed to heat the feed-water. 

General Information 
A feed-water economizer reduces steam boiler fuel requirements by transferring 

heat from the flue gas to incoming feed-water. Feed-water is the city water that enters 
directly into the boiler system, typically 50°F. The boiler system must then use energy to 
heat that water to a usable temperature. An economizer would use waste heat from the 
boiler's stack to pre-heat the city water, thus, conserving energy. According to the 
Department of Energy, generally, boiler efficiency can be increased by 1 % for every 40°F 
reduction in flue gas temperature. By recovering waste heat, an economizer can often 
reduce fuel requirements by 5% to 10% and pay for itself in less than 2 years14. 

Anticipated Savings 
Cost Savings = Consumption x Fuel Price x Expected Savings 

Where, 
Consumption 
Fuel Price 
Expected Savings 

= Annual Winter Fuel Consumption (MMBTU/yr) 
= Average Winter Natural Gas Cost ($/MMBTU) 
= Expected Cost Savings (%) 

The following is the calculations for the estimated cost savings for the Main Woodburn 
Building. 

Cost Savings 

Fuel Savings 

Implementation Cost 

= (1,025 MMBTU/yr) x ($6.11/MMBTU) x (.07) 
= $438.39/yr 

= ($438.39/yr) 1 ($6.lllMMBTU) 
= 71.7 MMBTU/yr 

Without having a more specific analysis it is estimated that the implementation 
cost for parts and in-house labor should run around $3,000. 

Total implementation cost (IC) = Capital cost + In-house Labor Cost 
= $3,000 

Payback Period = (Investment ($)1 Total Effective Savings ($/yr)) 
= ($3,0001$438.39) 
= 6.8 years 

== 6 years 11 months 

The cost savings of $438.39/yr will pay for the initial investment of $3,000 within 6 years 
11 months. 

14 http://energy.gov/sites/prod/files/20 14/05!f16/steam3 _recovery .pdf 
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AR No.5: hDstaH a Building Energy Management System (BEMS) 

Recommended Action 
Install a new building energy management system with demand control ventilation 

for automatically modulating heating loads based on the current needs, thus reducing 
energy use. 

General Information 
Building Energy Management Systems (BEMS), also so known as automation 

systems, are used to help regulate carbon emissions as well as energy usage in commercial 
buildings. The three basic functions of a BEMS includes improving building control, 
monitoring energy usage, and optimizing work times Js . This control can include things 
such as power systems, ventilation and lights. When a BEMS is installed there is software 
as weli as hardware needed. This software is installed on a computer which can then control 
the hardware. An example of a proper BEMS would be monitoring environment controls, 
ensuring that heating and cooling systems are not working against each other. 

Anticipated Sayings 
It is estimated that a BEMS on a building with no previous controls could save 

approximately 20% on the utility bills. 

Cost Savings = (Annual Natural Gas + Annual Electric) x (Expected Savings) 

Where, 
Annual Natural Gas = Annual Fuel Cost ($/yr) 
Annual Electric = Annual Electricity Cost ($/yr) 
Expected Savings = Expected Cost Savings from BEMS (%) 

The following is the calculations for the estimated cost savings for the Woodburn Main 
Building. 

Cost Savings 

Implementation Cost 

= ($15,622.85 + $11,634.74) x .20 
= $4,624.74 

Without having a more specific analysis it is estimated that the implementation 
cost for parts and in-house labor should run around $25,000. 

Total implementation cost (IC) = Capital cost + In-house Labor Cost 
= $25,000 

15 https:llwww.linkedin.com/pulse/1 O-energy-saving-tips-saves-you-Iot-money-manish-singh 
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Payback Period = (Investment ($)/ Total Effective Savings ($/yr» 
= ($25,000/$4,624.74) 
= 5.4 years 
== 5 years 5 months 

The cost savings of $4,624/yr will pay for the initial investment of $25,000 within 5 years 
5 months. 
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AR 
No. 

1 

2.4 Woodburn B (Friends of Decker's Creek) 

Woodburn Building B is used mostly as the office space for friends of Decker's 
Creek. The building at is a one story building and is around 2,150 square feet. The building 
is estimated to be operational 2,600 hours each year. 

The tabulated results of the assessment conducted for this building are shown in table 
below. 

AI!lDUaU Potellltiaa PotentiaA 
Resowllr~e 

Estimated 
Description Conservation SavBlIilgs 

COl1lserved 
Cost 

MMBtIUNr kWh ($Nr) ($) 

Replace the Existing T12 Fluorescent 
Bulbs and Magnetic Ballasts with T8 
Fluorescent Bulbs, Electronic Ballasts 
and reflectors and Install Occupancy 
Sensors in Designated Areas - 4,953 506 Electricity 1,156 

Total 4,953 506 1,156 
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AR No.1: Replace the Existing T12 Fluorescent Bulbs and Magnetic Ballasts with 
T8 Fluorescent Bulbs, Electronic Ballasts and reflectors in Designated Areas 

Recommended Action 
Replace the existing TI2 fluorescent bulbs and magnetic ballasts with T8 fluorescent bulbs, 
electronic ballasts and specular reflectors in the building areas, and reduce the number of 
fixtures in designated areas. This will reduce the energy usage while maintaining the same 
foot candle levels (or better) in all areas. 

Background 
Lighting technology has evolved rapidly in recent years. Significant reductions in energy 
use can be achieved by installing energy-efficient bulbs, fixtures, and controls. Retrofits to 
install new technologies such as electronic ballasts and specular reflectors are often cost 
effective, providing a payback within a few years. A specular reflector has highly polished, 
mirror-like surface, which usually concentrates light directly beneath the luminaire. In 
some cases, the number of bulbs can be reduced by adding reflectors. If the number of 
bulbs is reduced, the lumen output per fixture may also reduce, but the lighting levels will 
remain the same as the existing levels because the reflectors direct more light onto the 
working area. Occupancy sensors can be installed in the areas with less occupancy. The 
existing fluorescent bulbs can also be replaced with T8 bulbs provided that the existing 
fixtures are compatible for the T8 bulbs. Energy savings will be higher if the TI2 bulbs are 
replaced with T8 bulbs. The existing lighting system consists of 8ft TI2 75 W, 8 ft TI2 
60W,4 ft TI2 34W, and 4ft T8 32W lighting fixtures with magnetic ballasts. The lumen 
outputs for the current TI2 and proposed T8 bulbs are given in Table 2.4.1. 

Table 2.4.1: L umen outpu or t t ~ th t d e curren an propose d bulbs 
Lamp Wattage Lumen output 

8 ft TI2 75 5,500 
8 ft TI2 60 5,000 
4 ft TI2 34 2,650 
4ft T8 32 2,800 
8 ft T8 59 5,800 
4 ft T8 28 2,645 

Anticipated Savings 
A detailed tabular breakdown ofthe'lighting calculations for the designated areas is shown in 
Tables 2.4.2 through 2.4.4. The values given in Tables 2.4.2 and 2.4.3 are the result of a 
lighting survey conducted during this visit. 

Values for the proposed lumens in Table 2.4.3 are calculated based on the number of fixtures, 
total wattage per fixture, lumen output per bulb, effect of adding specular reflectors, and 
replacing magnetic ballasts with electronic ballasts. 
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The lumens for the current and the proposed scenario are calculated as: 

Where 

CLL 
PLL 

CLL 
PLL 
NF 
NB 
BL 
LF 

LD 

PF 

= NF x NB x BL x LF x (I - LO) 
= PF x NB x BL x LF x (1- LO) 

= Current lumen level, lumens 
= Proposed lumen level, lumens 
= Number of fixtures 
= Number of bulbs in each fixture 
= Lumen output per bulb, lumens 
= Lighting factor, 60% with white shade reflector & 90% with specular 

reflector 
= Lumens depreciation factor - 15% for TI2 with magnetic ballast and 5% 

for T8 with electronic ballast 
= Proposed number of fixtures 

The proposed light level (PFC) can be calculated as: 

PFC = Current light level x (PLLlCLL) 

For the lighting in "Entrance" (first entry in table 2.4.2), the current and the proposed lumen 
levels are; 

CLL = 2 x 2 x 2,650 x 0.60 x (1- 0.15) 
= 5,406 lumens 

PLL = 2 x 2 x 2,800 x 0.90 x (1- 0.05) 
= 9,576 lumens 

PFC = 59 fc x (9,576Iumens / 5,406 lumens) 
= 105 fc 

Therefore, the proposed lighting is just brighter than the current lighting 
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Table 2.4.2: Existinl! li!!htin!! in the desi!!Dated 

light #of 
# of Total 

Bulb Total Lumen 
Bulb Bulbs per #of Specular Ballast Hours of 

Area 
Type 

Level Fixtures 
Fixture Bulbs 

size Reflector· Type** 
Wattage Level 

Operation 
(FC) (No.) 

(No.) (No.) 
(W) (W) (Lumens) 

(hr) 

Entranc,;: TI2 -4ft 59 2 2 4 34 N M 136 5,406 2,600 

2B T t2 -4ft 59 12 4 48 34 N M 1,632 64,872 2,600 

3B TI2 -4ft 59 12 4 48 34 N M 1,632 64,872 2,600 

Ma~Rm Tl2 -4ft 59 1 2 2 34 N M 68 2,703 2,600 

Total - - 27 - 102 - - - 3,468 137,853 -
*N - No, Y - Yes, & **M - Magnetic, E - Electromc 

Table 2.4.3: Proposed lighting in the designated areas 

#of 
Total 

Bulb 
light # of Bulbs 

# of 
Bulb 

Specular 
Ballast Total Lumen 

Hours of 
Area 

Type 
Level Fixtures per 

Bulbs 
size 

Reflector* 
Type* Wattage Level 

Operation 
(FC) (No.) Fixture (W) * (W) (Lumens) 

(No.) 
(No.) (hr) 

'--' 

Entral1ce T8-4ft 105 2 2 4 32 Y E 128 9,576 2,600 

2B T8-4ft 61 7 4 28 32 Y E 896 67,032 2,600 

3B T8-4ft 61 7 4 28 32 Y E 896 67,032 2,600 

MapRm T8-4ft 105 1 2 2 32 Y E 64 4,788 2,600 

Total - - 17 - 62 - - - 1,984 148,428 -
-- - - - -'---. -----1---

*N - No, Y - Yes, & **M - Magnetic, E - Electronic 
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Table 2.4.4: S fE S . 

Hours of Current Current Proposed Proposed Energy Demand 
Area Operation Total Wattage Energy Usage Total Wattage Energy usage savings Savings 

(hr) (W) (kWh/yr) (W) (kWh/yr) (kWb/yr) (kW~mo/yr) 

Entrance' 2,600 136 407 128 349 57 0 

2B 2,600 1,632 4,880 896 2,446 2,434 11 

3B 2,600 1,632 4,880 896 2,446 2,434 II 

MapRm 2,600 68 203 64 175 29 0 

Total - 3,468 10,370 1,984 5,416 4,953 22 

63 



Page 65 of 114

Energy Savings 

The energy savings, ES, due to replacing the existing TI2 fluorescent bulbs and magnetic ballasts 
with T8 fluorescent bulbs and electronic ballasts and specular reflectors and reducing the number 
of fixtures are given by, 

Where, 

ES =CEU-PEU 

CEU = Current energy usage, kWh/yr 
PEV = Proposed energy usage, kWh/yr 

The current and proposed energy usage can be calculated as follows: 

CEU = NF x NB x WOEB x (l + BF) x YOH /1,000 
PEU =NF x NB x PWOEB x (1 + BF) x YOH /1,000 

Where, 

NF = number of fixtures 
= number of bulbs per fixture 
= wattage of each bulb, W 
= proposed wattage of each bulb, W 

NB 
WOEB 
PWOEB 
BF = ballast loss, 5% for fluorescent lighting with electronic ballast and 15% 

for fluorescent lighting with magnetic ballast 
YOH = yearly operating hours, hrs/yr 

The current energy usage, CEU I, for "Entrance" (first entry in Tables 2.5 .2 through 2.5.4) is 
estimated as: 

CEU1 = 2 x 2 x 34 x (l + 0.15) x 1.0 x 2,600 /1,000 
=407 kWh/yr 

The proposed energy usage, PEU1, for "Entrance" is estimated as: 

PEUI = 2 x 2 x 32 x (1 + 0.05) x 2,600 /1,000 
=349 kWh/yr 

Hence, the annual energy savings for "Battery Room" is: 

ES1 = CEUI - PEU1 
= 407 kWh/yr- 349kWh/yr 
= 57 kWh/yr 
= .19 MMBtu/yr (Note: 1 MMBtu = 293 kWh) 

Simiiariy, the annuai energy savings are caicuiated for other areas, and the resuits are given in 
Table 2.4.4. The total annual energy savings for the facility, by implementing this 
recommendation, is 4,953 kWh (16.9 MMBtu). 
The annual energy cost savings is: 
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ECS = ES x A vg. unit electricity cost 
= 4,953 kWh/yr x $O.053611kWh 
= $265 .53/yr 

Demand Savings 

Savings in demand charges could be achieved as a result ofumpiementing this recommendation as 
well. These additional savings for common area can be estimated as follows (Table 2.4.4). The 
operating hours (2,600 hrs) are used to calcuiate demand savings, as these are the hours in which 
all operations occur simultaneously_ 

For example, the demand savings for the "28" (se,cond entry Dill Table 2.4.4) can be estimated as 
follows: 

OS1 = (BS 1 YOH) x n2 months/yr 
= (2,434/2,600) x J 2 months/yr 
= 1] kW-month Iyr 

Simi larly, from Table 2.4.4, the total demand savings (OS) are calculated as, 

OS = 22 kW-month/yr 

The annual demand cost savings (DCS) is: 

DCS = Demand Power Saved x Demand rate 
= 22 kW-month x $] 0.94/kW 
= $240.68/yr 

Total Annual Cost Savings (T ACS) is, 

TACS = ECS + DCS 

Implementation Cost 

= $265.53/yr + $240.68/yr 
= $506 .21/yr 

The implementation cost for replacing the existing TI2 bulbs and magnetic ballasts with T8 
fluorescent bulbs, and electronic ballasts and specular reflectors is calculated as shown in Table 
2.5.5. 

a e . osts or repl aCID 2 a asts, u san re ectors ... T bl 245 C I . b II b lb d fl 

Bulb 
Electronic Total 

Bulb 
Total 

Reflector 
Total 

Total 
Fixture No. of No. of 

Size 
Ballast Ballast 

Cost 
Bulb 

Cost 
Reflector 

Costs Type Fixtures Bulbs 
(W) 

Cost Costs 
($/unit) 

Costs 
($/unit) 

Cost 
($) 

($/unit) ($) ($) ($) 

TS-4ft 17 62 32 20 340 4 248 14 238 826 

Total 17 62 - - 340 - 248 - 238 826 
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The total material cost (TMC) is calculated as follows: 

TMC = Ballast Costs + Bulb Costs + Reflector Costs 
= $340+ $248+ $238 
=$826 

It is estimated that each fixture requires a total of 30 minutes to replace the T12 bulbs with TS, 
replace the magnetic ballast with the electronic ballast, and install specular reflectors. Hence the 
labor cost (LCI) for installation: 

LC I = 0.5 hrs/fixture x $30lhr x 17 fixtures 
=$255 

It may be noted that the fixtures that are not going to be used should be disconnected; otherwise there 
will be energy losses because of ballast consumption. It is estimated that it would take 15 minutes to 
disconnect each fixture. Therefore, the labor cost to remove the fixtures is: 

LC2 = 0.25 hrs/fixture x $30lhr x 10 
=$75 

Hence the total labor cost is estimated as: 

Labor Cost = LCI + LC2 
= $255+ $75 
=$330 

The total implementation cost (IC) is given as, 

IC =TMC+LC 
= $826 + $330 
= $1,156 

Payback period (PP) can be calculated as, 

PP = (Ie ($)/ TACS ($/yr)) 
= ($1,156/$506.21) 
= 2.2 years 
== 2 years 4 months 

The total cost savings of$506/yr will have a simple payback of2 years 4 months. 
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AR 
No. 

1 

2 

2.5 Southside Fire Station 

The building is an operating fire station. This building is a one story building and is around 
6,312 square feet. The building is estimated to be operational at all time, 8,736 hours each year. 

The tabulated results of the assessment conducted for this building are shown in table below. 

Annual Potential PoielllltiaB 
Resource 

Estimated Sample 
Description Conservation Savings 

COlllserved 
Cost JPaylb2clk 

MMBtuNr kWh ($Nr) ($) (yeaJl's) 
Install a Occupancy Sensors on existing 
T8 Lamps - 4,706 252 Electricity 400 1.6 
Install a Daylight Sensors on existing T8 
Lamps - 4,931 264 Electricity 110 .4 

Total 9,637 516 510 <1 
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AR No.1: Install Occupancy Sensors on existing T8 Lamps 

Recommended Action 
Install occupancy sensors with ultrasonic motion sensing in the designated areas to reduce 

the electrical usage for lighting during unoccupied periods. These areas were either unoccupied or 
had little employee movement at the time of assessment. 

Anticipated Savings 
The Southside Fire Station areas in Table 2.5.] were identified as areas where occupancy 

sensors could be used. By wiring occupancy sensors into these areas, the lighting usage could be 
reduced during unoccupied periods. Energy savings will result from reduced electrical usage for 
lighting. 

Table 2.5.1: List oflamps and locations required to instaH occupancy sensors 

Type of No. of 
No. of Wattage Total Time Hours of 

Location 
Lamps Fixture bulbi per bulb Wattage Occupied Operation 

fixture (W) (W) C%) (hr/yr) 

Division Office T8 4 3 28 204 75 8,736 

Bathroom (Men's) T8 6 2 28 336 20 8,736 

Bathroom (Women's) T8 1 1 28 28 10 8,736 

Laundry Area T8 2 1 28 56 10 8,736 

Workout Room T8 6 1 28 168 30 8,736 

Total: - 36 - 792 - -

Energy Savings 
The current energy consumption (CEU) and proposed energy consumption (PEU) are 

calculated as follows: 

Where, 

CEU 
PEU 

W 
BL 
k 
TO 
OH 

= W x (1 + BL) x (11k) x OH 
= W x (1 + BL) x (11k) x TO x OH 

= Total wattage, W 
= Ballast loss, (0.05 for Electronic, 0.14 for Magnetic) 
= conversion constant, 1,000 W/kW 
= fraction of time for which the area is occupied 
= operating hours for lights, hr/yr 

Annual energy savings (ES) may be calculated as follows: 

ES =CEU - PEU 

For example, the current energy consumption (CEUI) and proposed energy consumption (PEUI) 
for the "Division Office" (second entry in Tables 2.5 .1 and 2.5.2) are calculated as: 
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CEU I = 204 x (1 11,000) x 8,736 
= 1,871 kWh/yr 

PEUI = 204 x (I/I ,000) x 0.75 x 8,736 
= 1,403 kWh/yr 

=CEUI-PEUI 
= 1,871 kWh/yr-1,403 kWh/yr 
= 468 kWh/yr 
= 1.6 MMBtu/yr (1 MMBtu = 293 kWh) 

Similarly, the total energy savings for all the areas are calculated as 4,706 kWh/yr (16 MMBtu/yr) 
and shown in Table 2.5.2. 

Table 2.5.2: Energy Savings Summary 

CEU PEU 
Location 

(kWh/yr) (kWh/yr) 

Division Office 1,871 

Bathroom (Men's) 3,082 
Bathroom 
(Women's) 257 

Laundry Area 514 

Workout Room 1,541 

Total: 7,265 

Annual energy cost savings (ECS), 

ECS = 4,706 kWh/yr x $0.05361lkWh 
= $252.29/yr 

Implementation Cost 

1,403 

616 

26 

51 

462 

2,558 

ES 
(kWh/yr) 

468 

2,466 

231 

462 

1,079 

4,706 

The occupancy sensors recommended would work in conjunction with the existing 
switches. Several types of controls are available, including motion sensors. An ultrasonic 
motion-sensing_controller, which produc~s a low intensity, inaudible sound and detects changes in 
the sound waves caused by any type of motion, is recommended for the designated areas. The cost 
of each occupancy sensor is $50 and estimated time to install each sensor is 1 hour. Table 2.5.3 
shows the number of occupancy sensors required in the respective areas. 
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Table 2.5.3: List of Occupancy Sensors 

Location Total Wattage (W) # of Sensors 

Division Office 204 1 

Bathroom (Men's) 336 1 
Bathroom 

1 
(Women's) 28 

Laundry Area 56 1 

Workout Room 168 1 

Total 792 5 

Capital cost for the occupancy sensors, CC, is 

Capital Cost (CC) = No. of sensors x Cost per sensor 
= 5 x $50 
= $250 

It is estimated that the time required to install each occupancy sensor is 1 hour. Hence the total 
labor cost, LC, would be: 

Labor Cost (LC) = 5 x 1 hr x $301hr 
= $150 

Hence, the total implementation cost (lC) is estimated as: 

Implementation Cost (lC) =CC+LC 
= $250 + $150 
=$400 

Payback period = Implementation Cost ($) 1 Energy Cost savings ($/Yr) 
= ($4001$252.29) 
= 1.6 years 
= 1 years 8 months 

The total cost savings of $252/yr will pay for the implementation cost of $400 in 1 years 8 months. 
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AR No.2: InstaH Daylight Sensors on existing T8 Lamps 

R.ecommended Action 
Install Daylight sensors with ambient light sensing in the designated areas to reduce the 

electrical usage for lighting during periods with large amounts of natural I ight. These areas were 
either brightly lit or had large open windows at the time of assessment. 

Anticipated Savings 
The fire station areas in Table 2.5.4 were identified as areas where light sensors could be 

used. By wiring light sensors into these areas, the lighting usage could be reduced during bright 
periods. Energy savings will result from reduced electrical usage for lighting. 

Table 2.5.4: List of Jamps and locations required to install occupancy sensors 
. No. of Wattage Total Natural Hours of 

Location 
Type of No. of 

bulbi per bulb Wattage Light Operation 
Lamps Fixture 

fixture (W) (W) (%) (hr/yr) 

Garage Bay T8 24 2 28 1,344 40% 8,736 

Total: - 24 - 1,344 - -

Energy Savings 
The current energy consumption (CEU) and proposed energy consumption (PEU) are 

calculated as follows : 

Where, 

CEU 
PEU 

W 
BL 
k 
DL 
OH 

= W x (I + BL) x (I lk) x OH 
= W x (1 + BL) x (11k) x (l-DL) x OH 

= Total wattage, W 
= Ballast loss, (0.05 for Electronic, 0.14 for Magnetic) 
= conversion constant, 1,000 W/kW 
= fraction of time for which the area is lit by day light 
= operating hours for lights, hrlyr 

Annual energy savings (ES) may be calculated as follows: 

ES =CEU - PEU 

For example, the current energy consumption (CEUI) and proposed energy consumption (PEUI) 
for the "Garage Bay" (first entry in Tables 2.5.4 and 2.5 .5) are calculated as: 

CEUI = 1,344 x (1/1,000) x 8,736 
= 12,328 kWh/yr 

= 1,344 x (111 ,000) x (1-0040) x 8,736 
= 7,397 kWh/yr 
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=CEU1-PEUI 
= 12,328 kWh/yr-7,397 kWh/yr 
= 4,931 kWh/yr 
= 16.8 MMBtu/yr (1 MMBtu = 293 kWh) 

Table 2.5.5: Energy Savings Summary 

CEU PEU ES 
Location (kWh/yr) (k"Vh/yr) (kWhlYrl 

Engr Conference Room 12,328 

Total: 12,328 

Annual energy cost savings (ECS), 

ECS = 4,931kWh/yr x $0.053611kWh 
= $264.35/yr 

Implementation Cost 

7,397 4,931 

7,397 4,931 

The light sensors recommended would work in conjunction with the existing switches. The 
cost of each occupancy sensor is $25 and estimated time to install each sensor is 1 hour. Table 
2.5.4 shows the number of occupancy sensors required in the respective areas. 

Table 2.5.3: List of Daylight Sensors 

Location Total Wattage (W) # of Sensors 

Garage Bay 1,344 
Total 1,344 

Capital cost for the occupancy sensors, CC, is 

Capital Cost (CC) = No. of sensors x Cost per sensor 
= 2 x $25 
= $50 

2 

2 

It is estimated that the time required to install each occupancy sensor is I hour. Hence the total 
1.,'h. ............ ""' ........ ("'1 ... T r" , ... 7 ............. 1rl kL't.. 
,U,.U..JVJ. \,.IV ... H., .1....1"-', '¥~vu.JU :U""o 

Labor Cost (LC) = 2 x 1 hr x $30/hr 
= $60 
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Hence, the total implementation cost (lC) is estimated as : 

Implementation Cost (HC) = CC + LC 
= $50 + $60 
= $110 

Payback period = Implementation Cost ($) 1 Energy Cost savings ($/Yr) 
= ($110/$264.35) 
= .4 years 
= 5 months 

The total cost savings of $264/yr will pay for the implementation cost of 110 in 5 months. 
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AR 
No. 

1 

2 

3 

2.6 City Maintenance Garage 

This garage is used to preformed maintenance on the City owned vehicles. This building 
is a one story building and is around 22,000 square feet. The building is estimated to be operational 
4,380 hours each year. 

The tabulated results ofthe assessment conducted for this building are shown in table below. 

Annual Potential Potential 
Resource Estimated Simple 

Description Conservation Savings 
Conserved 

Cost Payback 
MMBtuIYr kWh ($/Yr) ($) (years) 

Install a Occupancy Sensors on existing 
T8 Lamps - 5,047 270 Electricity 480 1.8 
Reduce Infiltration at Exit Door 26.5 - 161 Natural Gas 100 .7 
Repair Air Leaks and reduce Air 
compressor's Set Pressure - - 2,780 Electricity 4,000 1.4 

Total 26.5 5,047 3,211 4,580 1.5 
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AR No.1: Install Occupancy Sensors on existing T8 Lamps 

Recommended Action 
Install occupancy sensors with ultrasonic motion sensing in the designated areas to reduce 

the electrical usage for lighting during unoccupied periods. These areas were either unoccupied or 
had little employee movement at the time of assessment. 

Anticipated Savings 
The City Garage areas in Table 2.6. ] were identified as areas where occupancy sensors 

could be used. By wiring occupancy sensors into these areas, the lighting usage could be reduced 
during unoccupied periods. Energy savings will result from reduced electrica~ usage for lighting. 

Table 2.6.1: List of lamps and locations requn.red to iostaH occupancy sensors 

Type of No. of 
No. of Wattage Total Time Hours of 

Location 
Lamps Fixture 

bulbi per bulb Wattage Occupjed Operatiolll 
fixture (W) (W) (%) (hr/yr) 

Side Storage T8 24 2 28 1,344 30 2,168 

Break Area T8 9 2 28 504 35 2,168 

Sign Cage T8 9 2 28 504 15 2,168 

Tool Shed T8 6 2 28 336 45 2,168 

Parts Room T8 20 2 28 1,120 70 2,168 

Total: - 68 - 3808 - -

Energy Savings 
The current energy consumption (CEU) and proposed energy consumption (PEU) are 

calculated as follows: 

Where, 

CEU 
PEU 

W 
BL 
k 
TO 
OH 

= W x (I+BL) x (Ilk) x OH 
= W x (I+BL) x (11k) x TO x OH 

= Total wattage, W 
= Ballast loss, (0.05 for Electronic, 0.14 for Magnetic 
= conversion constant, 1,000 W IkW 
= fraction of time for which the area is occupied 
= operating hours for lights, hrlyr 

Annual energy savings (ES) may be calculated as follows :-

ES =CEU - PEU 

For example, the current energy consumption (CEU 1) and proposed energy consumption (PEU 1) 
for the "Side Storage" (first entry in Tables 2.6.1 and 2.6.2) are calculated as : 
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CEU! = 1,344 x (1+.05) x (111,000) x 2,168 
= 3,059 kWh/yr 

= ],344 x (1+.05) x (111,000) x 0.30 x 2,168 
= 918 kWh/yr 

=CEU!-PEU! 
= 3,059 kWh/yr - 918 kWh/yr 
= 2,141 kWhlyr 
= 7.3 MMBtulyr (1 MMBtu = 293 kWh) 

Similarly, the total energy savings for all the areas are calculated as 5,047 kWh/yr (l7.2MMBtu/yr) 
and shown in Table 2.6.2. 

Table 2.6.2: Energy Savings Summary 

CEU PEU 
Location 

(kWh/yr) (kWh/yr) 

Side Storage 3,059 

Break Area 1,147 

Sign Cage 1,147 

Tool Shed 765 

Parts Room 2,549 

Total: 8,667 

Annual energy cost savings (ECS), 

ECS = 5,047 kWh/yr x $0.053611kWh 
= $270.57/yr 

Implementation Cost 

918 

401 

172 

344 

1,784 

3,620 

ES 
(kWh/yr) 

2,141 

746 

975 

421 

765 

5,047 

The occupancy sensors recommended would work in conjunction with the existing 
switches. Several types of controls are available, including motion sensors. An ultrasonic 
motion-sensing controller, which produces a low intensity, inaudible sound and detects changes in 
the sound waves caused by any type of motion, is recommended for the designated areas. The cost 
of each occupancy sensor is $50 and estimated time to install each sensor is 1 hour. Table 2.6.3 
shows the number of occupancy sensors required in the respective areas. 
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Table 2.6.3: List of Occupancy Sensors 

Location Total Wattage (W) # of Sensors 

Side Storage 1,344 1 
Break Area 504 1 
Sign Cage 504 1 
Tool Shed 336 1 

Parts Room 1,120 2 

Total 3,808 6 

Capital cost for the occupancy sensors, CC, is 

Capital Cost (CC) = No. of sensors x Cost per sensor 
= 6 x $50 
=$300 

It is estimated that the time required to install each occupancy sensor is 1 hour. Hence the total 
labor cost, LC, would be: 

Labor Cost (LC) = 6 x 1 hr x $301hr 
= $180 

Hence, the total implementation cost (lC) is estimated as: 

Implementation Cost (IC) = CC+LC 
= $300 + $180 
=$480 

Payback period = Implementation Cost ($) 1 Energy Cost savings ($/Yr) 
= ($4801$270.57) 
= 1.77 years 
= 1 year 10 months 

The total cost savings of$270/yr will pay for the implementation cost of$480 in 1 year 10 months. 
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AR No.2: Reduce Infiltration at Exit Doors 

Recommended Action 
Reduce infiltration of cold air in winter time and warm air in summer, hence, reducing the annual 
energy consumption required for heating purposes and cooling. 

Background 
There is a number of exit doors in the building with gaps from which infiltration of air is occurring. 
The infiltration can be stopped by sealing these gaps with rubber insulation. On the day of 
assessment, the inside and outside temperatures were observed. The annual degree heating hours 
are calculated from the base temperature maintained in the building (75°F). The annual degree 
heating hours (DHH) are obtained from www.degreedays.net website. 

Anticipated Savings 
The areas that need insulation for the building are listed in Table 2.6.4. The total surface area of 
these gaps is calculated to be 4.03 sq ft. 

Table 2.6.4. List of Areas to be considered for the infiltration 
Height of Average Total velocity of 

Description/Area Number Opening Width Area air, V 
(in.) (in.) (ft.2) (ft/min) 

Exit Doors 5 36 1 1.25 175 

Total 5 1.25 

The annual heating energy savings, ES, obtained by reducing the heating load due to infiltration of 
cold air through the door can be estimated as: 

ES 

Where, 
KH 
A 
HI 
HT 

=KHxA x HIIHT 

= infiltration heat loss constant, Btu/yr ft2 
= area of infiltration opening, fr 
= hours during which infiltration occurs, = 7112 x 8,760 = 5,110 hrs/yr 
= total hours in a year, 8,76016 hrs/yr 

The infiltration heat loss constant, KH, is determined from the relationship: 

Where, 

KH 

CP 
RHO 
V 

= CP x RHO x Vx DHH x Z / ((EFF) x 106) 

= specific heat of air, 0.24 Btu/lb F 
= density of air, 0.076 Ib/ft3 
= air velocity in the gap, ft/min 

16Infiltration occurs at all the times, irrespective ofthe operating hours ofthe plant. 
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DHlH = degree heating hours, 131 ,424 17oF -hr/yr 
Z = conversion constant, (60 min/hr) 
EFF = efficiency of heating system, taken to be 80% 

The value ofKH for "Dock Door I" is calculated as: 

KH 1 = (0.24 x 0.076 x 175 x 152,112 x 60)1 ([0.80] x 106
) 

= 36.42 MMBtu/yr ft2 

IES1 =36.42 MMBru/yr ft2x 1.25 tt2 x 5,110 hrlyr 18,760 hr/yr 
=26.55 18 MMBtu/yr 

Simiial"ly, the infiltration Heat Loss Constant, KH and Energy Savings, ES are calculated for all the 
other doors. A summary of the calculations is shown in Table 2.6.5 

Table 2.7.5: Infiltration Heat Loss Constant and Energy Savings 

Description/Area Area, ft2 

Dock door 1 1.25 

Total 1.25 

The total annual cost savings, TACS, are given as: 

TACS = ES x unit cost of gas 
= 26.55 MMBtu/yr x $6.05IMMBtu 
= $ 160.65/yr 

Implementation Cost 

ES 
KH (MMBtu/yr) 

36.42 26.55 

26.55 

Air gaps can be covered by installing strips of insulating rubber around the gaps. The 
implementation cost is based on the cost of rubber door sweeps for each door, sweeps are available 
at most hardware stores. The implementation will require about .5 labor hours for each door. 
Therefore, 

Material Cost (Me) = Price per door sweep * Number of Doors 
= $5 * 5 
=$25 

Labor Cost (LC) = Time for Each Insulation * Labor Rate * Number oflnsulations 
= .5hr * $30lhr * 5 
= $7$ -

1 7www .degreedays.net 
18Assuming that gaps can be sealed perfectly 
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Implementation Cost (IC) = LC +MC 
= $25 + $75 
= $100 

Simple Payback period: 

Payback = Implementation cost ($) 1 Energy cost savings ($/yr) 
= ($100/$160.65) 
= .6 years 
== 8 months 

The annual cost savings of $ 160/yr will pay for the implementation cost of $1 00 in approximately 
8 months. 
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AR No.3: Repair Air Leaks and reduce Air Compressor's Set Pressure 

Recommended Action 
Repair air leaks around the garage, reduce pipe friction, and reduce the set pressure on 

the air compressor. 

Anticipated Savings 
First we must find the savings from repairing air leaks in the compressor lines. Air leak 

repair is estimated to save 10% of the compressor's electricity. Then, using the result we can find 
how much can be saved from a reduction in the air pressure. 

First, Air Leak Repair: 

AEC = HP x (O.746kW/hp) x (1/0.9) x AOH x EC 19 

AEC 

PC 

Where, 
HP = motor full-load horse power (HP) 
AOH = Annual operating hours of the compressor (hr/yr) 
EC = Electricity Cost per unit ($/kWh) 
AEC = Current Annual Electricity Cost 
PC = Proposed Electricity cost 

= (40HP) x (O.746kW/hp) x (1/0.9) x 8,760hr/yr x $0.05362/kWh 
=$5,605.43/yr 

= (1-.10) x ($5,605.43/yr) 
= $5,044.88/yr 

Air Leak Savings = $5,605.43/yr - $5,044.88 
=$560.54/yr 

Next, PSI reduction: 
The compressor is currently set at 175psi, the proposed setting is 120psi. This gives as a 

55psi reduction. 

Reduction Savings = PC x (Reduction in Set Point in psi) x (1 .6%/2 psi reduction) 20 

= ($5,044.88/yr) x 55psi x (1.6%/2 psi reduction) 

= $2,219.75/yr 

19http://www.energycontroltechnologies.com/docs/Plant-Air-Control-System-Brochure.pdf 

2°http://www.energycontroltechnologies.com/docs/Plant-Air-Control-System-Brochure.pdf 
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Therefore, 
Total Savings = Air Leak Savings + Reduction Savings 

= $560.54/yr + $2,219.75/yr 
=$2,780.28/yr 

Implementation 
It is estimated that the above recommendations including labor and a new 100gal storage 

tank would cost around $4,000. 

Simple Payback period: 

Payback = Implementation cost ($) / Energy cost savings ($/yr) 
= ($4,000/$2,780,28) 
= 1.4 years 
== 1 year 6 months 

The annual cost savings of $2,780,28/yr will pay for the implementation cost of $4,000 in 
approximately 1 year 6 months. 
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AR 
No. 

1 

2 

2.7 Signs and Signals Building 

The main building is used mostly for the construction and storage of street signs. This 
building is a one story building and is around 5,100 square feet. The building is estimated to be 
operational 4,380 hours each year. 

The tabulated results of the assessment conducted for this building are shown in table below. 

Annual Potential Potential 
Resource 

Estimated SRmjplHe 
Description Conservation Savings 

Conserved 
CGst Payback 

MMBtuIYr kWh ($lYr) ($) (years) 
Install a Occupancy Sensors on existing 
T8 Lamps - 16,417 880 Electricity 960 1.1 
Replace Metal Halide Lam~s with LED - 13,455 721 Electricity 6,300 8.7 

Total 29,872 1,601 7,260 4.5 
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AR No.1: Install Occupancy Sensors on existing T8 Lamps 

Recommended Action 
Install occupancy sensors with ultrasonic motion sensing in the designated areas to reduce 

the electrical usage for lighting during unoccupied periods. These areas were either unoccupied or 
had little employee movement at the time of assessment. 

Anticipated Savings 
The areas from the Signs and Signals in Table 2.8.1 were identified as areas where 

occupancy sensors could be used. By wiring occupancy sensors into these areas, the lighting usage 
could be reduced during unoccupied periods. Energy savings will result from reduced electrical 
usage for lighting. 

Table 2.8.1: List oflamps and locations required to install occupancy sensors 

Type of No. of 
No. of Wattage Total Time Hours of 

Location bulbi per bulb Wattage Occupied Operation 
Lamps Fixture 

fixture (W) (W) (%) (hr/yr) 

Machine Shop T8 2 4 28 224 20 4,380 

Machine Shop T8 4 2 28 224 20 4,380 
Machine Shop T8 4 2 17 136 20 4,380 

Sign Storage T8 2 2 28 112 20 4,380 

Sign Creation T8 4 2 28 224 20 4,380 
Sign Creation T8 8 4 28 896 20 4,380 

Ice Room T8 12 2 28 672 25 4,380 
Upstairs Storage T8 6 2 28 336 15 4,380 

Hall from Ice Room to 
T8 2 1 28 56 20 4,380 Storage 

Paint Storage T8 12 2 28 672 20 4,380 

Wood Shop T8 14 2 28 784 20 4,380 
Wood Shop Storage T8 2 2 28 112 10 4,380 

Total: - 72 - 4,448 - -
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Energy Savings 
The current energy consumption (CEU) and proposed energy consumption (fEU) are 

calculated as follows: 

Where, 

CEU 
PEU / 

= W x (I+BL) x (Ilk) x OH 
= W " (1+BL) x (Ilk) x TO x OH 

W = Total wattage, W 
BL = Ballast loss, (0.05 for Electronic, 0.14 for Magnetic) 
k = conversion constant, 1,000 W Ik W 
TO = fraction oftime for which the area is occupied 
OH = operating hours for lights, hr/yr 

Annual energy savings (ES) may be calculated as follows: 

ES =CEU - PEU 

For example, the current energy consumption (CEUI) and proposed energy consumption (PEV,) 
for the "Machine Shop" (first entry in Tables 2.8.1 and 2.8.2) are calculated as: 

CEU, = 224 x (1+.05) x (111,000) x 4,380 
= 1,030 kWh/yr 

PEUI = 224 x (1+.05) x (111,000) x 0.20 x 4,380 
=206 kWh/yr 

=CEU,-PEU, 
= 1,030 kWh/yr-206 kWhlyr 
= 824 kWhlyr 
= 2.8 MMBtu/yr (1 MMBtu = 293 kWh) 

Sim ilarly, the total energy savings for all the areas are calculated as 16,417 k Wh/yr 
(55.8MMBtu/yr) and shown in Table 2.8.2. 
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Table 2.8.2: Energy Savings Summary 

CEU PEU 
Location 

(kWh/yr) (kWh/yr) 

Machine Shop 1,030 

Machine Shop 1,030 

Machine Shop 625 

Sign Storage 515 

Sign Creation 1,030 

Sign Creation 4,121 

Ice Room 3,091 

Upstairs Storage 1,545 
Hall from Ice Room 

258 to Storage 
Paint Storage 3,091 

Wood Shop 3,606 

Wood Shop Storage 515 

Total: 20,456 

Annual energy cost savings (ECS), 

ECS = 16,417 kWh/yr x $0.05361/kWh 
= $880.ll/yr 

Implementation Cost 

206 

206 

125 

103 

206 

824 

773 

155 

52 

618 

721 

52 

4,040 

ES 
(kWh/yr) 

824 

824 

500 

412 

824 

3,297 

2,318 

1,391 

206 

2,472 

2,884 

464 

16,417 

The occupancy sensors recommended would work in conjunction with the existing 
switches. Several types of controls are available, including motion sensors. An ultrasonic 
motion-sensing controller, which produces a low intensity, inaudible sound and detects changes in 
the sound waves caused by any type of motion, is recommended for the designated areas. The cost 
of each occupancy sensor is $50 and estimated time to install each sensor is 1 hour. Table 2.8.3 
shows the number of occupancy sensors required in the respective areas. 
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Table 2.8.3: List of Occupancy Sensors 

Location Total Wattage (W) # of Sensors 

Machine Shop 224 1 

Machine Shop 224 1 

Machine Shop 136 1 

Sign Storage 112 I 

Sign Creation 224 1 

Sign Creation 896 1 

lee Room 672 1 

Upstairs Storage 336 1 
Hall from Ice 

56 1 
Room to Storage 

Paint Storage 672 1 

Wood Shop 784 1 
Wood Shop 112 1 

Storage 

Total 4,448 12 

Capital cost for the occupancy sensors, CC, is 

Capital Cost (CC) = No. of sensors x Cost per sensor 
=12x$50 
= $600 

It is estimated that the time required to install each occupancy sensor is 1 hour. Hence the total 
labor cost, LC, would be: 

Labor Cost (LC) = 12 xl hrx $30/hr 
=$360 

Hence, the total implementation cost (IC) is estimated as: 

Implementation Cost (IC) = CC + LC 
= $600 + $360 
=$960 

PaybacKpefiod -= ImplemenfatioriTost ($)7Energy Cost s-avingsT$/YiJ 
= ($9601$880.11) 
= 1.1 years 
= 1 year 2 months 

The total cost savings of $880/yr will pay for the implementation cost of $960 in 1 year 2 months. 
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AN ORDINANCE AMENDING CITY CODE ARTICLE 545 GOVERNING 
POSSESSION OF FIREARMS ON MUNICIPAL PROPERTY 

WHEREAS, West Virginia Code authorizes municipalities to regulate possession and use of 
weapons in certain designated instances as defined by W Va. Code §§ 8-12-5(16) and 8-12-5a; 
and 

WHEREAS, West Virginia Code section 8-12-5(16) provides that municipalities have the power 
to arrest, convict and punish any individual for carrying about his or her person any revolver or 
other pistol, dirk, bowie knife, razor, slingshot, billy, metallic or other false knuckles or any other 
dangerous or other deadly weapon of like kind or character: Provided, That with respect to any 
firearm a municipality may only arrest, convict and punish someone if they are in violation of an 
ordinance authorized by subsection five-a of West Virginia Code Chapter 8, Article 12, a state law 
proscribing certain conduct with a firearm or applicable federal law; and 

WHEREAS, West Virginia Code section 8-12-5a(a), effective March 8, 2014, limits municipal 
regulatory authority over firearms as follows: "Except as provided by the provisions ofthis section 
and the provisions of section five of this article, neither a municipality nor the governing body of 
any municipality may, by ordinance or otherwise, limit the right of any person to purchase, possess, 
transfer, own, carry, transport, sell or store any revolver, pistol, rifle or shotgun or any ammunition 
or ammunition components to be used therewith nor to so regulate the keeping of gunpowder so 
as to directly or indirectly prohibit the ownership of the ammunition in any manner inconsistent 
with or in conflict with state law;" 

NOW, THEREFORE, The City of Morgantown hereby ordains that Article 545 of the City Code 
is amended as follows: 

545.18. Limitations on possessing or carrying firearm on municipal property. 

(a) Definitions. For the purposes of this section: 

(1) "MunicipaJly owned or operated building" means any building that is used for the 
business of the municipality, such as a courthouse, city hall, convention center, 
administrative building or other similar municipal building used for a municipal 
purpose permitted by state law: Provided, that "municipally owned or operated 
building" does not include a building owned by a municipality that is leased to a private 
entity where the municipality pdmarily serves as a property owner receiving rental 
payments, nor any "Municipally owned recreation facility" as defined by West Virginia 
Code section 8-12-5a; 

(2) "Qualified retired law enforcement officer" means an individual who: 
(A) separated from service in good standing from service with a public agency 

as a law enforcement officer; and 
(B) before such separation, was authorized by law to engage in or supervise the 

prevention, detection, investigation, or prosecution of, or the incarceration 
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of any person for, any violation of law, and had statutOry powers of arrest 
or apprehension under section 807(b) of title 10, United States Code; and 

(C) Either: 
(i) before such separation, served as a law enforcement officer for an 

aggregate of 10 years or more; or 
(ii) separated from service with such agency, after completing any 

applicable probationary period of such service, due to a service
connected disability, as determined by such agency; 

(D) during the most recent 12-month period, has met, at the expense of the 
individual, the standards for qualification in firearms training for active law 
enforcement officers, as determined by the former agency of the individual, 
the State in which the individual resides or, if the State has not established 
such standards, either a law enforcement agency within the State in which 
the individual resides or the standards used by a celtified firearms instructor 
that is qualified to conduct a firearms qualification test for active duty 
officers within that State; and 

(E) has neither been officially found by a qualified medical professional 
employed by the applicable agency to be unqualified for reasons relating to 
mental health nor entered into an agreement with the agency from which 
the individual is separating from service in which that individual 
acknowledges he or she is not qualified for reasons relating to mental health; 
and 

(F) is not under the influence of alcohol or another intoxicating or haHucinatory 
drug or substance; and 

(G) Is not prohibited by federal law from receiving a firearm; and 
(H) ]s in possession of the photographic identification required by United States 

Code Title 18, section 926C. 
Provided, that this Paragraph (2) is intended to permit Qualified Retired Law 
Enforcement Officers as defined by United States Code Title 18, section 926C to 
carry a concealed firearm in the areas defined in this Section, and in the case of a 
conflict between the definition used in said United States Code section and the 
defmition in this Section, the United States Code definition shall control. 

(b) No person may carry or possess a firearm in a municipally owned or operated building; 
provided, that this prohibition shall not apply to the following persons: 

(1) any law-enforcement officer or law-enforcement official or chief executive as 
defined in West Virginia Code 30-29-1; 

(2) any qualified retired law enforcement officer; 
(3) any person holding a valid concealed handgun license pursuant to West Virginia 

state law; 
(4) any person lawfully engaged in authorized wildlife management activities at the 

Morgantown Municipal Airport, including the storage or supervision of weapons 
incidental thereto. 
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(c) No person may carry or possess a firearm on municipally owned or operated property other 
than municipal public parking facilities regulated by paragraph (d) of this Section; provided, that 
this prohibition shall not apply to the following persons: 

(1) any law-enforcement officer or law-enforcement official or chief executive as 
defined in West Virginia Code 30-29-1: 

(2) any qualified retired law enforcement officer; 
(3) any person holding a valid concealed handgun license pursuant to West Virginia 

state law; 
(4) any person lawfully engaged in authorized wildlife management activities at the 

Morgantown Municipal Airport, including the storage or supervision of weapons 
incidental thereto. 

(d) Any person lawfully authorized may carry a concealed firearm in a municipal public parking 
facility; provided that a person may only leave an otherwise lawfully possessed firearm in a motor 
vehicle in municipal public parking facilities if the vehicle is locked and the firearm is out of view. 

(e) This section does not restrict the carrying or possessing of firearms, which are otherwise 
lawfully possessed, on public streets and sidewalks of the City; provided, that whenever pedestrian 
or verucuJar traffic is prohibited in an area of the City for the purpose of a temporary event of any 
time up to but not in excess of fourteen days, which is authorized by the City, no person may 
possess a frrearm in the area where the event is held except those persons exempt by the provisions 
of Paragraph (b) or (c), above. 

(g) It shall be an absolute defense to an action for an alleged violation of an ordinance authorized 
by this section prohibiting or regulating the possession of a firearm that the person: (]) Upon being 
requested to do so, left the premises with the firearm or temporarily relinquished the firearm in 
response to being informed that his or her possession of the firearm was contrary to municipal 
ordinance; and (2) but for the municipal ordinance the person was lawfully in possession of the 
firearm. 

(Il) The City Manager shall cause to be prominently posted at each entrance to all municipally 
owned or operated buildings regulated by this section a clear statement setting forth the terms of 
the regulation or prohibition. 

FIRST READING: 
Mayor 

ADOPTED: 

FILED: 
City Clerk 

RECORDED: 
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MEMORANDUM 

Date: 18 OCT 2016 

lDe\l'e~r(»pmei1t SellV'ices 
389 Spruce S'rreet 

Morgantown. WV 26505 
304.284.7 431 

To: Glen Kelly, interim City Manager ....... ....... ... ..... ..... ............... ..... ......................... via email 

Linda Tucker, City Clerk ....... ... ............... .. ... ... .... ... ........ ...... ... , .. ........ .. ...... .. ... ...... via email 

RE: City Council Committee of the Whole Agenda - 25 OCT 2016 
RZ16-05/ Southern Baptist Convention! 519 Burroughs Street 

During its 13 OCT 2016 hearing, the Planning Commission failed to pass a motion to recommend 
approval of the above referenced zoning map amendment to Council . Specifically, the motion to 
send a recommendation to City Council to approve the subject zoning map amendment failed by 
the following 2-3 vote. 

Yes. in favor: 

Michael Shuman 

Bill Kawecki 

No. opposed: 

Sam Loretta 

William Blosser 

Carol Pyles 

Absent: 

Bill Petros 

Tim Stranko 

Peter DeMasters 

It should be noted the Planning Commission continued the subject zoning map amendment 
petition during its 11 AUG hearing with a 3-3 tied vote on a motion to recommend approval (Yes, 
in favor - Stranko, Kawecki, DeMasters; No, opposed - Loretta, Petros, Blosser; Absent -
Shuman, Pyles). The Planning Commission then tabled the subject zoning map amendment 
petition during its 08 SEP hearing requesting the petitioner meet with neighboring property owners 
to identify areas of concern and potential areas of agreement in the prospect of an amicable 
solution being reached. A neighborhood meeting with the petitioner was reported to have 
occurred on or about 22 SEP 2016. The Planning Commission's related written record, including 
written communications in support of and in opposition to, can be accessed at: 

http://www,morgantownwv. gov/wp-contentluploadslRZ16-05 South-Baptist
Convention 51 -Burroughs-Street UPDATED-1 .pdf 

Attached herewith are the related Staff Report presented to the Planning Commission and the 
draft ordinance. The following dates will keep to standard Planning and Zoning Code Map 
Amendment protocol, assuming the related zoning map amendment ordinance advances forward 
at each step accordingly: 

City Council Meetings 

Committee of the Whole ...... ... .... .. .......... ...... ....... .. ... ...... ........ . TUE, 25 OCT 2016 

First Reading: ................ ... ... .......... ..... .. ............ .. .... ................. TUE, 01 NOV 2016 

Public Hearing and Second Reading: .................. .. .................. TUE, 06 DEC 2016 

From the Desk of: 
Christopher M. Fletcher, AICP 
Director of Development Services 

Page 1 of 2 
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MEMORANDUM 

Development Services 
389 Spruce Street 

Morgantown, WV 26505 
304.284.7 431 

Please include this item on the City Council meeting agendas noted above and include this 
communication and attachments in the 25 OCT Committee of the Whole meeting packet. Only 
the ordinance should be included in the 01 NOV and 06 DEC meeting packets; provided, the 
related ordinance advances forward at each step. 

This memorandum, under a cover letter explaining public comment opportunities before City 
Council relating to the matter, will be sent to the petitioner's representative. 

Thank you. 

Digitally signed by Christopher M. Fletcher, AICP 
Date: 2016.10.18 15:43:55 -04'00' 

cc via email: Joseph Schaeffer, of Spilman Thomas & Battle, on behalf of Southern Baptist Convention 

From the Desk of: 
Christopher M. fletcher, AICP 
Director of Development Services 

Page 2 of 2 
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RZ16-0S 

Staff Report 
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President: 

Peter DeMasters, 6th Ward 

Vice-President : 

Carol Pyles, 7'h Ward 

Planning Commissioners : 

Sam Loretta, 1" Ward 

Tim Stranko, 2nd Ward 

William Blosser, 3,d Ward 

Bill Petros, 4'h Ward 

Mike Shuman, 5th Ward 

William Kawecki , City Council 

VACANT, City Administration 

Development Services 
Department 

Christopher Fletcher, AICP 
Director 

John Whitmore , AICP 
Planner III 

Planning Division 
389 Spruce Street 

Morgantown, WV 26505 
304.284.7431 

MORGANTOWN PLANNING COMMISSION 
August 11, 2016 

6:30 PM 
City Council Chambers 

STAFF REPORT 

CASE NO: RZ16-05 I South Baptist Convention - Home Mission Board of Trustees I 
519 Burroughs Street 

REQUEST and LOCATION: 

Request by Joseph V. Schaeffer, Esq., on behalf of South Baptist Convention - Home 
Mission Board of Trustees, for a Zoning Map Amendment to reclassify a portion of Parcel 
33 of Tax Map 55 from R-1, Single-Family Residential District to B-1, Neighborhood 
Business District or B-2, Service Business District. 

SURROUNDING ZONING: 

East and South: R-1, Single-Family Residential District 

North: R-1A, Single Family Residential District 

West: B-2, Service Business District 

BACKGROUND: 

The petitioner seeks to amend the zoning map by reclassifying a portion of Parcel 33 from 
R-1 to either B-1 or B-2. That portion of Parcel 33 included in this petition is on the westerly 
side, bordering Parcels 33.1, 33.2, & 34, with 80 feet of frontage along Burroughs Street 
and continuing to the rear of the property at the northerly rear boundary shared with Parcel 
4 of Tax Map 55B. Addendum A of this report illustrates the location of the subject site. 

The subject site is currently vacant, is occupied by a mature stand of evergreen trees, and 
is utilized as ancillary greenspace for the Calvary Baptist Church. The area of the zoning 
map amendment is also a matter for consideration under minor subdivision petition Case 
No. MNS16-07, which also appears on the Commission's 11 AUG agenda. 

Because the subject area adjoins the B-2 District at the site's western side, a zoning 
reclassification to B-2 would be considered a zoning district boundary adjustment. 

Because the subject site does not adjoin a B-1 District nor is in close proximity to or 
connected with the petitioner's site through existing 8-1 scaled development patterns or 
land uses, the B-1 District may be considered "spot zoning." Addendum B of this report 
provides several classic definitions for "spot zoning." Additionally, there are two (2) articles 
available at www.plannersweb.com authored by Daniel Shapiro, Esq. and Robert C. 
Widner, Esq. concerning "spot zoning" following Addendum B. 

A"'IAI V~I~. 
I"\I"OII"\&..I ~I~. 

According to Article 1333.01 of the Planning and Zoning Code the purpose of the R-1 
Districts is to: 

(A) Provide for attractive single family neighborhoods for residents who prefer larger lot sizes, 
and do not generally desire to live in close proximity to other types of uses, and 
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(8) Preserve the desirable character of existing single family neighborhoods. and 

(C) Protect the single family residential areas from change and intrusion that may cause 
deterioration, and provide for adequate light, ventilation, quiet, and privacy for 
neighborhood residents. 

According to Article 1335.01, the purpose of the B-2 District is to: 

Provide areas that are appropriate for most kinds of businesses and services, particularly 
large space users such as department stores. 

The petitioner has provided an addendum to the subject application noting that, "it is the 
property owner's intention to create a buffer on the northerly border with Parcel 32, with 
the buffer to extend 20' (feet) from the property line in a southerly direction toward 
Burroughs Street. The buffer will include plantings, at least some of which will have a 
minimum 10' (foot) height when planted." 

Comprehensive Plan Concurrence 

As recommended in Chapter 9 "Implementation" of the 2013 Comprehensive Plan Update, 
Addendum C of this report identifies how the proposed development program relates to 
the land management intent, location, and pattern and character principles of the current 
Comprehensive Plan. 

It should be noted that "shall" statements within the Comprehensive Plan must be 
understood as desired objectives and strategies that do not have the force or effect of law 
unless incorporated into the City's Planning and Zoning Code. 

Staff encourages the Planning Commission to review the Comprehensive Plan for 
guidance as Addendum C is not intended to represent a complete comparative 
assessment. 

The Comprehensive Plan identifies the subject site as a part of the "Neighborhood 
Conservation" land management concept area with "Corridor Enhancement" opportunities 
along the site's Burroughs Street frontage. The site is also located in the "Limited Growth" 
conceptual growth framework area. 

The "Neighborhood Conservation" land management concept area provides for: 

"Preservation of existing neighborhood character and continued maintenance of buildings 
and infrastructure." 

The "Corridor Enhancement" land management concept area provides for: 

"Improving development along corridors with a mix of uses, increased intem;ity ~t major 
nodes or inlersections and roadway improvements to improve traffic flow, pedestrian and 
biking experience." 

The "Limited Growth" conceptual growth framework area provides for: 

"All other areas that are subject to development, but where increased intensity is generally 
not desired. These areas include both existing open space and existing development and 
all developable land in areas of the County that are not shown." 
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It is the opinion of the Planning Division that, although a B-1 zoning classification may 
represent lower by-right densities and intensities given neighboring R-1 and R-1A scaled 
single-family development, the proposition amounts to "spot zoning." 

A zoning reclassification from R-1 to 8-2 appears, at least along the site's Burroughs 
Street frontage, to represent the general goals of the 2013 Comprehensive Plan and 
appears to be in general concurrence with the Plan's principles for land management and 
encouraged growth objectives. However, the middle to rear portion of the property is not 
included in the "Corridor Enhancement" land management concept area. 

Staff met with the petitioner's representative Mr. Joseph Schaeffer on 30 JUN 2016 in 
advance of application submission. As provided in Article 1377.01 (D), Staff advised Mr. 
Schaeffer to discuss the proposal with residents living within 200 feet of subject site along 
with the leadership of the Suncrest Neighborhood Association with contact information 
accordingly provided. Staff has no knowledge of whether or not communication efforts 
have been undertaken by the petitioner. As of FRI, 05 AUG 2016, the Planning Division 
has received no communication in opposition of the proposed zoning map amendment. 

STAFF RECOMMENDATION: 

Zoning map amendment requests should be evaluated on their land-use merits alone. 
The petitioners' development intentions are extraneous and the Commission should 
consider the requests on their merits as a land-use decision. 

In conducting such an analysis, the Planning Commission should determine if the B-2, 
Service Business District is the appropriate zoning classification for the subject realty, 
weighing all possible future development and land use scenarios as permitted by the 
Planning and Zoning Code; particularly, Article 1347 "B-2, Service Business District" and 
Table 1331.05.01 "Permitted Land Uses." 

With the exception of avoiding "spot zoning" by pursuing a reclassification of the subject 
area to 8-1, Staff submits no endorsement concerning whether or not a favorable 
recommendation should be submitted to City Council supporting the petitioner's zoning 
map amendment request. 

However, should the Planning Commission act to forward a recommendation to City 
Council to approve the requested zoning map amendment, Staff recommends it be 
conditioned upon minor subdivision approval granted under Case No. MNS 16-07 and that 
the area of said zoning reclassification be limited to the new parcel created therein.; 
specifically, that portion of Parcel 33 of Tax Map 55 on its westerly side adjoining Parcels 
33.1,33.2, & 34, with 80 feet of frontage along Burroughs Street and continuing to the rear 
of the property at the northerly rear boundary shared with Parcel 4 of Tax Map 55B. 
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STAFF REPORT ADDENDUM C 

RZ16-05 I South Baptist Convention - Home Mission Board of TrILIIstees § 

519 Burroughs Street 

Concurrence with the 2013 Comprehensive Plan Update 

The following narrative identifies where, in the opinion of the Planning Division, the subject zoning 
map amendment petitions are in concurrence and/or are inconsistent with the 2013 
Comprehensive Plan Update. 

INTENT 
Development proposals will reflect the spirit and values expressed 
in the Plan's prindpals. 

Principles for Land Management 

Principal 1 

Principal 2 

Principal 3 

Infi" development and redevelopment of underutilized 
and/or deteriorating sites takes priority over development 
in green field locations at the city's edge. 

~ Concurrence 
o Inconsistent 
~ Other 

The subject site is currently vacant with a stand of mature trees, mostly evergreen. 
Because a portion of the subject, particularly the site's frontage along Burroughs 
Street, is identified as a "Corridor Enhancement" general concept area, development 
along tile corridor with a mix of uses is desired. Mixed-use development is permitted 
in the 8-1 and 8-2 Districts. However, the majority of the subject site at the middle 
and towards the rear is with the "Neighborhood Conservation" general concept area 
where the preservation of existing neighborhood character is desired. Additionally, 
the site is located within a "Limited Growth" area where increased intensity is 
generally not desired. 

Expansion of the urban area will occur in a contiguous 
pattern that favors areas already served by existing 
infrastructure. 

~ Concurrence 
D Inconsistent 
o Other 

The subject site is within the urban area with existing utility and road infrastructure in 
close proximity and there is similar non-residential development in the adjacent 
parcel to the west. 

Downtown, adjacent neighborhoods and the riverfront 
will be the primary focus for revitalizations efforts. 

o Concurrence 
D Inconsistent 
~ Other 

Although the subject site is not located within or adjacent to the central business 
district or riverfront, it adjoins the 8-2 District and related land uses and development 
pattern. 

Staff Report Addendum C 
RZ16-05 
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Principal 4 

Principal 5 

Principal 6 

Principal 7 

Principal 8 

Principal 9 

Existing neighborhoods throughout the city will be 
maintained and/or enhanced. 

~ Concurrence 
D Inconsistent 
~ Other 

The subject site is located within two (2) general concept areas - "Corridor 
Enhancement" and "Neighborhood Conservation" with the majority of the property 
located within the "Neighborhood Conservation" concept area. The subject site is 
also located within a "Limited Growth" area where increased intensity is generally not 
desired. 

Quality design is emphasized for all uses to create an 
attractive, distinctive public and private realm and 
promote positive perceptions of the region. 

o Concurrence 
o Inconsistent 
IZl Other 

Site design is extraneous to the petitioner's zoning map amendment request. 

Development that integrates mixed-uses (residential, 
commercial, institutional, civic, etc.) and connects with 
the existing urban fabric is encouraged. 

IZI Concurrence 
o Inconsistent 
IZI Other 

The zoning map amendment request from R-1 to either 8-1 or 8-2 advances desired 
mixed-use development patterns, particularly along the site's Burroughs Street 
frontage, which is identified as a "Corridor Enhancement" general concept area 
where a mix of uses is desired. The site also adjoins a development to the west 
currently occupied by a mixed-use development pattern with residential and 
nonresidential uses. 

Places will be better connected to improve the function 
of the street network and create more opportunities to 
walk, bike and access public transportation throughout 
the region. 

~ Concurrence 
D Inconsistent 
o Other 

The map amendment would enable corridor development as envisioned by the 2013 
Comprehensive Plan Land Management Map. 

A broad range of housing types, price levels and 
occupancy types will provide desirable living options for 
a diverse population. 

IZI Concurrence 
o Inconsistent 
IZI Other 

A range of higher density and various residential dwelling types are permitted within 
the 8-2 District as compared to the R-1 District. However, the site is located within a 
"Limited Growth" area where increased intensity is generally not desired. 

Residential development will support the formation of 
complete neighborhoods with diverse housing, 
pedestrian-scaled complete streets, integrated public 
spaces, connection to adjacent neighborhoods, and 
access to transportation alternative and basic retail 
needs. 

o Concurrence 
o Inconsistent 
IZl Other 

Site design is extraneous to the petitioner's zoning map amendment request. 

Staff Report Addendum C 
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Principal 10 

Principai 11 

LOCATION 

Parks, open space, and recreational areas are 
incorporated as part of future development. 

o Concurrence 
o Inconsistent 
~ Other 

No parks, open space, or recreational area plans were included with the subject map 
amendment petition. However, the petitioner notes in an application addendum they 
intend to create a buffer on the northerly border shared with R- " A District single
tamily homes a buffer to extend 20 feet from the rear property line in a southerly 
direction toward Burroughs Street to include plantings. 

Environmentally sensitive and sustainable practices will 
be encouraged in future developments. 

o Concurrence 
o Inconsistent 
~ Other 

Site design is extraneous to the petitioner's zoning map amendment request. 

Development proposals will be consistent with the Land 
Management Map. If the proposal applies to an area intended for 
growth, infi", revitalization , or redevelopment, then it should be 
compatible with that intent and with any specific expectations within 
Areas of Opportunity. If the proposal applies to an area of 
conservation or preservation, it should be compatible with and work 
to enhance the existing character of the immediate surroundings. 

The following graphic is clipped from the Conceptual Growth Framework Map included on Page 
19 of the 2013 Comprehensive Plan Update. The subject development site is located within the 
" Limited Growth" concept area. 

Staff Report Addendum C 
RZ16-05 

Burroughs Street Limited Growth 

Limited Growth - All other areas that are subject to 
development, but where increased intensity is generally 
not desi red These areas include both existing open 
space and existing development and all developable 
land in areas of the County that are not shown, 
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PATTERN 
AND 

CHARACTER 

Development proposals in growth areas will be consistent with 
preferred development types. Development in areas where growth 
is not intended should be compatible with the relevant Character 
Areas description and expectations for how those areas should 
evolve in the future. 

The following graphic is clipped from Map 3 - Pattern and Character included on Page 27 of the 
2013 Comprehensive Plan Update. The subject development site is located within the 
"Neighborhood 1" pattern and character areas. 

Neighborhood 1. I'J'.'.<l~lb·)rn' J llj"1dJCJ':~ (1"112 ~lde; 1·~~"j"ll 111 

), .. "lrI ·h ..... Cll JUfTCI.n .nl~D0\'.'nTO\·.r ~ :;l ,lid, a,...,pu~ II 
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The foiiowing graphic is clipped from Map 4 - Land Management included on Page 39 of the the 
2013 Comprehensive Plan Update. The subject development site is located within the "Infill and 
Redevelopment" concept area. 

'--------- " , 
----( 

( 

Neighborhood Conservation-*: Preservation of existing 
neighbOfhoocJ character and continued maintenance of 
buiicIin9s and infrastructu rE'. 

Corridor Enhancement**: Improving development along 
corridors with a mjx of uses, increased intensity at major 
nodes or intersec tions and roadway improvements to 
improve traffic flow, pedestrian and bIKing experiencE'. 

*See Map 3. Pattern and Character for exist ing context. 
H Hatched areas indicate opportun it ies for corridor enhancement within another concept area. 
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The following graphics are clipped from Pages 41 through 43 of the 2013 Comprehensive Plan 
Update and identify the development types desired within the "Infill and Redevelopment" 
concept area. 

CONCEPT AREA 

Neighborhood Conservation' 

'~5, Corridor Enhancement' 

DEVELOPMENT TYPE DESCRIPTIONS 

',F Single Family Residential 

Staff Report Addendum C 
RZ16-05 

Appropriate LmlelDpment Type!> 

SF TF MF ( NX UC CC 0 

• G 

• Appropriate 
development depends 
on existing context. 
See Development 
Patterns and Character 
(pages 26-32) 

• 
• 

o Neighborhood 
Conservation is a 
concept intended to 
maintain and protect 
existing neighborhoods. 
Multi-family residential 
may be appropriate 
in these areas if such 
development currently 
exists there. Multi
family residentialls 
not appropriate for 
many Neighborhood 
Conservation areas. 

• 

PATTERN AND CHARACTER EXAMPLES 

• • 

CD OS 

• 
• 
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City of Morgantown, West Virginia 

APPLICATION FOR 

FOR ZONING MAP AMENDMENT 

Zoning Map Amendment Process ~ See Addendum A of this ApplilCati~1rI 

RIECEIVED 

COMPLETEi 

I 
(PLEASE TYPE OR PRINT IN BLACK INK) ;1:; )0/ ·.·il" 6 · 

I. OWNER I APPLICANT 
OY.. ____ 

Name: South Baptist Convention-Home Mission Board of Trustees Phone: 304·599-2505 

19 Burroughs Street Mobile: 
Mailing Slmaf 

Address. Morgantown WV 26505 Email: -- - -Oily 9111. Zip 

II. AGENT I CONTACT INFORMATION 

Name: Joseph V. Schaeffer Phone: 304-291-7952 

48 Donley St., Suite 800 Mobile: 
Mailing ~.I WV 26501 Email: j5Chaeffer@sPilman~aw~ Address: organtown -~- Sime Zip 

Mailings- Send all correspondence to (check one): o Applicant OR ~ Aj:JentlContact 

IV. PROPERTY 

Street Address (if assigned): [519 Burroughs Street /-'" BO~Fc)()T cP r:"/lo,oJ""(}'~ ;\""'~h ih/'.IL~II"It.s ~ 

Tax tv1ap(~) #: ~~ ~ _ I Parcel ~ #: 133 fo((-!.'3<1w cf ,"SiZe (sq. ft. or acres) .J 
Current Zoning Classification: J R-1 Proposed Zoning Classification: B-11. -2- 8-/ CJt/3 -J. 

Current Land Use: I Religious Proposed Land Use*: Commercial 

"The Planning Commission does not take proposed use into consideration. The question is asked merely (or slaff 10 determine 
if the proDosed district allows the intended use. 

V. ATTEST 

I hereby certify that I am tha oViner Of record of the named property, or that this application is authorized by Ihe owner of record 
and thaI I have been oulhori.zed by the owner 10 make Ihi3 application as hlelher authorized agent and I agree 10 con'form to all 
applicl.1ble laws of this jurisdiction. whether specified herein or not. I certify that I have read and examined this document and 
know the same to be true and correOl. The undersigned has Ihe power to authonze and does hereby authorize City of 
Morgilntown representatives ort official business 10 enter the subject property as necesllary to process the application and 
enforce related approvals and con~itions. 

~P--~~'-'3"' ~~ q" P '" V. Sc.n Co ~,f.fe.. 

Type/Print Name of ApplicanUAgent ~prini-Nllma..Qf...A)plicanVAgent 

Zoning Map Amendment Fer~) q ~ 5tj 
Planning Department + 389 Spruce Street, Morgantown, VN 26505 
304.21l4.7431 • 304 21l4. 75~ (1) 

~Y~ 3.~4_~(l1: __ 

Dale 

Page 1 or 2 
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City of Morgantown, West Virginia 

APPLICATION FOR CASE NO. 

RECEIVED: 
FOR ZONING MAP AMENDMENT 

COMPLETE: 

ADDENDUM A - Zoning Map Amendment Process 

Step An application for an amendment, or change, to the City's Official 
1 Zoning Map is filed with the Planning Department. 

Step The Planning Department conducts a formal review of the completed 
2 application and prepares appropriate mapping and the petition. 

Step 
3 

The Planning Department publishes a legal advertisement describing 
the petition for a zoning map amendment at least 15 days prior to the 
scheduled public hearing before the Planning Commission. The 
Planning Department also notifies property owners within 200 feet of 
the proposed map amendment. 

t 
Step 

4 

The Planning Commission holds a duly scheduled public hearing on 
the zoning map amendment petition, prepares a report, and makes a 
recommendation to City Council. 

Step City Council hears the petition in accordance with its rules and 
5 procedures, normally two readings and an additional public heari,ng. 

APPROVED 

If the petition for the zoning 
map amendment is approved 
by City CounCil, the applicant 
receives approval and is 
formally notified by mail by the 
Planning Department. The 
Planning Department amends 
the Official Zoning Map to 
reflect the approved map 
amendment. 

Planning Oepartment • 369 Spruc~ Streel. Morgantown, YIN 25505 
~0'l28'l7431 .304.284.7534 (I) 

I 

DENIED 

If the petition for the zoning 
map amendment is denied by 
City Council, the applicant is 
formally notified in writing by 
the Planning Department of 
the denial and the right to 
appeal the decision to the 
Circuit Court of Monongalia 
County. 
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ADDENDUM 

It is the property owner's intention to create a buffer on the northerly border with Parcel 
32, with the buffer to extend 20' from the property line in a southerly direction toward 
Burroughs Street. The buffer will include plantings, at least some of which will have a minimum 
] 0' height when planted. 
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ORDINANCE NOo ____ _ 

AN ORDINANCE PROVIDING FOR THE ZONiNG RECLASSIFICATION OF ONE (1) 
PARCEL OF REAL ESTATE IN THE SEVENTH WARD OF THE CITY OF 
MORGANTOWN FROM R-1 , SINGLE-FAMILY RESIDENTIAL DISTRICT TO 8-2 
SERVICE BUSINESS DISTRICT BY AMENDING ARTICLE 1331 OF THE PLANNING 
AND ZONING CODE OF THE CITY OF MORGANTOWN AS SHOWN ON THE 
EXHIBIT HERETO ATTACHED AND DECLARED TO BE A PART OF THIS 
ORDINANCE AS IF THE SAME WERE FULLY SET FORTH HEREIN. 

Property included in this ordinance is identified as that portion of Parcel 33 of 
County Tax Map 55, Morgantown Corporation District for which subdivision approval 
was granted by the Morgantown Planning Commission on October 13, 2016 under 
minor subdivision petition MNS16-07. 

THE CITY OF MORGANTOWN HEREBY ORDAINS: 

1. That the zoning designation for the subject portion of Parcel 33 of County Tax 
Map 55 of the Monongalia County tax assessment as described herein and 
illustrated on the exhibit hereto attached and declared to be a part of this 
Ordinance to be read herewith as if the same were fully set forth herein is 
reclassified from R-1, Sing!e-Family Residentia! District to B-2, Service Business 
District. 

2. That the Official Zoning Map be accordingly changed to show said zoning 
classification. 

This Ordinance shall be effective from the date of adoption . 

FIRST READING: 
Mayor 

ADOPTED: 

FILED: 

RECORDED: City Clerk 
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