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SUBJECT: West Haymarkat Development Central Flant Feasihility Study, FE #082047

To Whom 1t May Concern:

The West Haymarket Development will enhance Lincoln's Downtown districl with the
addilion of a8 Civic Arena, Canference Center and hotels, with accompanying residential,
office, and retait space. Severa) characteristics of this project suggest the benefit of a
district energy facility to serve the thermal energy neets of the area. As consufting
enginesrs 1o Ihe Districl Energy Corporation, Famis Engineering was approached fo
conduct a study to investigate the feasibility of a district energy plant to support the
business development.

The West Haymarket Development offers an ideal setting for a district energy system due
to the high heating and cooling ‘cad densities.  The varying oceupancy schedules for the
rixed use facilities favor the consofidation of energy generation. The use of district energy
provides this public development with a sustainable and environmentaly responsible
approach to meeting enengy goals. A distict energy system has the capacity and flesabitity
to operate at higher efficiencies, consenving fuels necessary for the gensraticn and sharing
of thermal energy.

The study results indicate that a district energy plant located in the West Haymarket
provides the benefts of sustainability, efficiency, ensrgy savings, and reduced
environmental impact and ulimately provides the investment with significant life cycle
cosf savings. The conclugion of the study is that a central plant is a viable project for
consideration. Althcugh this study was commissicned by the DEC, it must be nated
that there is ne commitment by the CEC to constrict or operate a central plant for this
project. The City retains the right to ennage any entity in 1he construction or operation
of a central plant.

Sincerely,

FARRIS ENGINEERING

v
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|. Executive Summary

Purpose

The proposed development of the Lincoln West Haymarket area will include
the construction of several facilities that will require a considerable level of
reliable thermal services. The current plan under consideration will place an
arena, conference center, two hotels, commercial space, and other space 1o
include retail, residence, and office buildings throughout the West
Haymarket. The relative location of the new buildings creates an area of
high thermal load density, the nature of which suggests the construction of a
central plant to provide this service. District Energy Corporation has
commissioned this study to determine the feasibility of the installation of
such a plant. The purpose of the study is to determine the potential benefits
of a central plant to the development’s building owners. Feasibility of the
plant will only be proven by a lower life cycle cost when compared 1o the
construction of rmechanical spaces within each building.

Process

The method by which the advantage of the plant was determined was to
first assume the buildings were self-sufficient, each with a completely
independent rnechanical system installed to provide for the building’s thermal
loads, and to compare these systems with the construction of a central plant
to serve the loads of all the buildings. The advantage was guantified by
totaling the capital recovery, energy costs, operating and maintenance costs,
and replacement costs of the individual building systems and comparing this
with the same costs incurred by the central plant.

Economis Analysis

Economic Analysis was performed by first creating a model of each building
according 190 known parameters to determine the peak thermal loads and the
load profile. it must be noted that the buildings have yet to be designed and
are as such only in the concept stage. Real details regarding the buildings’
architecture and construction aré not known, Therefore, the building models
were based on assumed building properties and architecture concepts
available from preliminary layout diagrams. Building loads should be
reevaluated when building designs are more complete,

Mechanical eguipment was selected to satisfy the calgulated thermal loads,
both for the cage of the individual building systems and the central plant.
Capital costs were accumulated for each mechanical system. Then each
building was modeled separately by simulating the operation of the
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mechanical equipment selected.

FARRIS ENGINEERING

This energy simulation was then repeated

for a central plant serving all the cads simultaneously. The results of these
simulations provided the annual energy consumpticn, the cost of which was
calculated using actual utility costs.

The Economie Analysis annualized and summed the capital cost, energy
cost, operation and maintenance cost, and equipment replacement cost of
gach building to arrive at 3 Tatal Annual Cost {or each. The Total Annual
Cost for all the buildings combined is approximately 34.3% higher than the

Total Anntual Cost for the central plant.

Analysis are shown below:

The results of the Economic

[ o Annual Cost Comparison o
Building Capital Cost Annual Annual Total Annual .
_ Energy Cost O&M Cost fost
| Civic Arena $12,252,384 | 265,169 | $378,154 $1 512,702
Conference 49,347,172 $1003,853 $334,128 | 31,098,187
Center o .
| Hotel #1 $9,082,392 $130,578 $334, 129 _$1,178,125
Hotel #2 $9,082.392 $201,724 $334, 120 - $1,180.,240
Total Buiiding | $39,764.,940 | $767,324 | $1,380,541 | $4,869,285
Costs :
Centrat Plant $25,288,860 | $733,178 $738,263 | $3,265,748
_Cost Savings 36.4% 445% | 485% - 34.3%

The Economic Analysis also calculated & 25 Year Lifecycle Cost as well as
the Net Present Value of the Lifecycle Cost to illustrate the impact over a
longer term. This allows a comprehensive comparison including all incurred
operating costs and the financing of capital costs. These results are shown
in the fellowing tabie:

Life Cycle Cost Compatison

|

1

Building | Total Life Cycte | Net Present Value |
Cost __of Total Cost
Civic Arena 456,903,083 ~ $28,053,986
Conference Center |  $39.710,754 i _ $18,895.009
| Hotel #1 $42 47 287 521,404,359
Hotel #2 $42,540,006 $21,447,187
| Total Buildings £181.611,100 $90,801,141
Central Plant $117,462,370 $59,022,248
- Cost Savings : 35.3% 35.0%

FlAL
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Environmeantal lmpact

The energy savings available by operating the central plant instead of the
individual buildmg mechanical systerns achieves not only economic benefits,
bul envirenmental benefits as well. The aperation of a central plant results
in the cansumption of 489,300 fewer kWh of electricity and 500 fewer
therms of natural gas on &n annusi basis. This equates to a decrease of
383.5 metric tons of carbon dioxide emissians, or the equivalent decrease in
greennouse gas emissions resulting from the removal 70 passenger vehicles
from the roads, or the carbon seguestered annually by 87 acres of pine or fir

trees,

This emaronmenial benetfit is realized with the instaliation of conventional
mechanical eguipment in the central plant. Considering the size of the plant
and the high level of aperator expertize, more advanced technofogies could
he employed af the plant to provide service with higher efficiency, further
decreasing the energy consumption of the plant. These possibilities should
te explored as the plant enters the design stage.

Conclusions and Recommendation

The designed tayout of the West Haymarket Development positions several
facilities with high thermal loads in close proximity to one ancther. Further,
these facilities have varying occupancy such that the buillding loads
threughout the day are not coincident, so that the combined peak load ig less
than the sum of individual buiiding peak loads. This high thermal density and
moderate level of load diversity support the construction of a central plant to
serve the building loads. The Economic Analyzis ilustrates a clear econamic
advantage to the building owners if such a central plant is constructed. The
central plant incurs lower capital costs, energy costs, operating and
maintenance costs, and egquipment replacement costs. Based on
assumptions selected for this study, the building ewners would pay
approximately 35% less for thermal services to their buildings over a 25 vear
life cycle. This represents a significant savings to the building owner and
achieves environmentally beneficial energy savings in the process. It is
recommended that a central thermal energy plant be constructed to serve
the West Haymarket Development.

West Haymarket Development
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[I. Introduction

Purpose

The City of Lincoln has entered the planning stages for a substantial
development project in the West Haymarket area. Lincoln Traction Partners
has been selected as the project’s development team and has supplied the
City with the initizl vision of the future West Haymarket design. Preliminary
plans for the project include the construction of a Civic Arena, a Convention
Center, two hotels, and other commercial development, consisting of retail,
office, and residential spaces. This arrangement of several [arge facilitias in
close proximity to one another presents an ideal opportunity to realize the
advantages of a district energy system to serve the thermal needs of the
buildings. To this end, the District Energy Corporation has commissioned a
study to determine the economic and logistic feasibility of constructing a
thermal plant onsite to serve the development’s therrmal loads.

Scope

The study will be conducted in two phases. Phase | will defina the building
loads and Ioad profiles, estimate the size of reguired plant equipment and
distribution pipelines, determine the required size of the central utility plant
and the size of the plant site, calculate the cost of construction of the plant
and the distribution piping, and finally state the conclusions and
racommendations regarding the installation of a central utility plant. Phase |
will only consider a plant buiit to serve the immediate loads planned for
construction as part of the West Haymarket development project.

Phase Il, to follow later, will expand the investigation to identify potential
future loads to be served by the central utility plant. Future building loads and
lead schedules will be calculated 1o determine equipment and distribution pipe
sizing. The available plant sites wil! be evaluated in terms of the cost and
effort of construction on each site and distribution from each site.
Recommendations will be stated regarding plant location, size, and utility
corrider location,

Process

Initially, raquests were made to obtain available information for the Waest
Haymarket facility. As the project was only in the early planning phase, the
only available resourses were simulated renderings indicating the layout and
relative sizes of the buildings and a list of approximations of building square
footage. Since huilding loads had not yet been calculated, modeling software

West Haymarket Development
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IV. Equipment Sizing and Capital Cost

Equipment was selected for each building as if the buildings were operating
independently. For each building, equipment was sized to provide firm
capacity, or in other words sufficient equipment such that if the largest
machine werg inoperable, the remaining equipment could meet the geak load.

Civic Arena

The 19,770 MBh heating load of the Civic Arena will be served with the
instailation of two {2) 600 Boiler Horsepower (BHP} gas-fired firetube steam
boilers. Each boiler is capable of generating 20,700 MBh of steam. All
auxiliary equipment required 1o support the generation of steam, including
pumps, deaerator equipment, condensate storage and blowdown, and
controls, is included in this installation.

To meet the 1,120 ton peak cooling load, twao (2] 1,200 ton electric
centrifugal chillers will be installed. A cooling tower with two cells each
desighed for 3600 gpm will be erected to provide heat rejection from the
chillers. Chilled water and condenser water pumps, as well as water
treatment and control systems, are also included.

Assaciated elsctrical equipment and fuel handling egquipment was selected and
sizad to support the mechanical systems. in addition, a cost was added 1o
account for the building space occupied by this equipment. Since the absence
of this installation would mean less constructed space or more profitabie
building space, a cost is in effect incurred by the building owner to house the
mechanical equipment.

Costs for all eguipment are itemized in Appendix A.

Conference Center

The Conference Center would reguire the installation of two (2) 300 BHP gas-
fired firetube boilers 1o produce a total eapacity of 20,700 MBh and a firm
capacity of 10,350 MBh. As with the Arena installation, all auxiliary
eguipment s providad.

The 550 ton peak cooling load is served with two {2} 600 ton electric
centrifugal chillers and a two cell cocling tower {1800 gpm per cell). Again,
chilled water pumps, condenser water pumps, and other auxilianes sized for
the chillars are included in the installation.

West Haymarket Development
DEC Thermal Plant Feasibility Study
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Electrical and fuel handling equiprnent, as well as the reguired building space,
are also incorporated into the cost estimate. A detailed list of all compaonents
is found in Appendix A.

Hote! Complexies)

Since the peak loads of the two hotal complexes are’identical, the equipment
reguired to meet these laads is also the same. As such, the equipment will be
described once but is intended to indicate installation in each hotel,

The peak heating load of 6,140 MBh can be served by two {2} 200 BHP gas-
fired firetube boilers. Each of these boilers generatas 6,900 MBh at full load,
providing a total capacity of 13,800 MBh and a firm capacity of 6,900 MBh.
Support equipment far the hoilers is listed In the cost estimate.

Each hotel sees a peak conling load of 316 tons, which can be met by
installing two 12) 500 ton electric centrifugal chillers. A small two cell cooling
tower sized for 1500 gpm per cell, chilled vater pumps, condenser water
pumps, water treatment and controls are part of the installation as well.

The supperting electrical equipment, fuel handling systems, and allotted
building space are found in the estimate. All equipment considered for the
hotel mechanical system is listed in the cost estimate in Appendix A.

Central Utility Plant

The plant includes three {3} 800 BHP gas-fired firetube boilers each capable of
producing 20,700 MBh of steam, three {3} 1200 ton electric centritugal
chillers, and three {3} 15600 kW emergency generators. Auxiliary eguipment is
also included and consists of the following:

» Boiler Stacks

= Deaerator

* Boiler Feedwater pumps

Condensate Storage tank

Condensate Transfer pumps

Blowdown tank and piping

Stearn and condensate piping

Boiler Controls

Cooling Tower (3 cells @ 3600 gpm each)
Condenser Water pumps with VFDs
Chilled Water pumps with VYFDs

Chilled Water and Condanser Water piping

West Haymarket Development
DEC Thermal Plant Feasibility Study
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* Water Treatment

¢« Chiller and Cooling Tower Contraols

o Electrical Eguipment

= Fuel Oil tanks, pumps, and piping

» Direct Buried Piping from the plant to the buildings
=  The Plant Building and Sitework

The chillers considered for the plant include VYFDs. The chilled water will be
pumped using a variable primary configuration. The cocling towers can be
lacated either on the roof of the plant buiiding or on grade adjacant to the
building. Varicus factors affect the choice of coesling tower location, including
available site space and soil conditions. Condenser water pumps will aiso be
controlled via a VFD.

The boilers included in this option do not include a low NOx burner, but this
optien can be added for an additienal cost.

The building area required 1o house the central plant aguipment as described in
Phase | is approximately 18,000 ft*. This will be a two-story building with a
proposed rectangular footprint to minimize construction costs. The footprint
can be altered within the confines of maintaining the equipment layout for
efficient operation. In such case, the cost of the building shoutd ke
repssessed. The actual footprint area cannot be determined until plant design
is initiated. However, the building footprint will be larger than 9,000 tt* due
to the required two-story height of the boiler and chiller areas. In the actual
construction of the central plant, additional space may be allocatad for futura
installations of equipment to serve added loads. To this end, the plant’s
uitimate construction will likely include at least 40,000 ft%.

The site on which the plant is built must have area not only for the plant
building, but also for cooling towers, fuel storage tanks, parking, delivery
routing, and possibly thermal storage tanks. The required site must
encompass a minimum of a half of a city block in total. The following images
show a possible plant and site layout indicating the spaces required. The
building as shown includes the total 40,000 f puildout. The building can
obviously be altered to suit the site on which it is constructed. These
diagrams are only an example showing one of many possible site layout
options.
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Exampie of Schematic and Site Lavout of Thermal Energy Plant — Second Level

Distribution piping from the plant to the buildings served was sized to carry
the peak load calculated for the plant plus an additional load for the undefined
125,000 ft° of commercial space and 100,000 1t of other space indicated for
development. This will allow for a ¢ertain amount of future expansicn of the
system without replacing or adding main distribution lines, The piping
included in the cost estimate consists of 247 chilled water suppiy and return
lines, a 107 steam line, and an 8" condensate line, The main distribution line
was assumed to extand 2500 feet, from the soutbern most location
considered for the DEC plant to the Arena on the north end of the
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DEC Thermal Plant Feasibility Stady

WHM Feasibility Study Final.doc -5 [0B2047)
FINAL FIZE2008



FARRIS ENGINEERING

development, Of course as loads are refined and building locations are
confirmad, these costs may be modified.

A detailed cost estimate is available in Appendix A. The cost estimate
includes a 10% contingency on equipment COSis.

Capital Cost Summary

The capital costs for each option were gained by various methods., Whaere
possible, actual budget estimates were received from eguipment vendors.
This represents a conservative but realistic value. If vendor pricing was not
available, experience of actual purchase prices pifered in recent eguipment
acquisitions was used. Lastly, prices unavailable from other sources wete
obtained from an enginesring estimating resource book. The Capital Costs for
each building are listed belpw;

o __Capital Costs
Building __ | Total Capital Cost
Civic Arena__ $12,252.984
Conference Center $8,347,172
Hotel #1 58,082,382
Hotel #2 $9,082,382
Total Building Costs $39,764,940
Central Plant $25,288.860
Capital Cest Savings | 36.4%

Material Cost Escalation

It must be noted that preliminary cost estimates included in this report may be
subject to significant material price escalation. Certain materials, such as
copper, steel, and concrete, have seen notable price increases in recent
months. Speculation is that these rate increases will likely continue at least in
the short term. The cost estimate should be updated as plant construction
approaches.

West Haymarket Development
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V. Energy Consumption and Costs

Methodology

The simulation software uses the building characteristics and oceupancy to
create a load profile including the actual energy use for every hour of the year.
From this profile, actual electrical and natural gas use and peaks can be
displayed for every component of the mechanical system. This information
was compiled and the energy consumption of the plant-side equipment was
extracted and summed. The current utility rates were applied to these
consumption values to obtain rmonthly and annual energy costs.

Energy Rates

The plant and the arena will be subject to Lincoin Electric System’s [LED)

L arge Light and Power rate for customers whose consumption exceeds
100,000 kWh for each of six consecutive months or whose demand exceeds
400 kW in two summer months within the current and preceding 11 months.
The energy rate is $0.0182 per kWh for the months of October through May
and $0.0249 for the months of June through Septernber. The demand charge
is $14.20 per kW of demand. A customer charge of $185 is charged
maonthly. The LES rate structure includes a demand ratchet. The billed
demand is the greater of the actual demand or 65% cof the highest demand for
previous summer period {June through September).

The conference center and the hotels will be billed according to LES's General
Service Demand rate for customers whose consumption exceeds 25,000 kWh
for each of six consecutive months or whose demand exceeds 100 kW in two
summer months within the current and preceding 11 months. The energy rate
iz $0.0220 per kWh for the months of October through May and $0.0308 for
the months of June through September. The demand charge is $12.10 per
kW of demand. A customer charge of $30 is charged monthly. This rate
structure again includes a 6b% demand ratchet.

Natural gas is subject to a custormner charge of $20 per month and a
consumption rate that is reestablished on a monthly basis. For the purposes
of this study, the rates for the previous twelve months were used. These
rates on a per therm basis are as follows:

West Haymarket Development
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Natural Gas Prices (2007-2008)
M?_'llh - $/therm

. J_grjyaryf o $0.96063

February | $1.00157

. March $1.08037

L April $1.15798

| May __ $0.97695
June $0.98222
July . $0.80207
August . $0.82708
September $0.76671
Qctoker $0.84520

: November $0.96338 |

| December $0.96353 |

For the purposes of enargy cost estimates, energy rates are escalated at 3%
per year.

Energy Cost Summary

The operating costs detailed in Appendix B apply the earlier described
electrical and natural gas rates to the energy consumption and demand values
as calculated in energy model simulations performed for each building. These
consumpticn and demand values are bgsed on load calculations for buildings
that have yet to be designed. As such, the basis far the lpads, and therefore
the energy use and cost values, are subject to change as the building
parameters become more clearly defined. The Building Energy Consumptian
and Costs are as follows:

Annual ggggqﬁi Energy Costs

Building Total Electrical Peak Electrical | Annual Electrical

| usetkwhi | Demand (kW) | Cost
Civie Arena _ 862,500 890 ' $132,9086
Conference Center | 301,400 425 . %52,829
Hotel #1 844,100 265 $48,766
Hotel #2 844,300 264 349,823
Total Buildings 2,902,300 1,844 $285.324
' Central Flant 2.412,500 1,600 $252,363 |
. Cost Savings Lo i 11.55%
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{Em_nual Natural Ga"s- Eﬁergy Costs
‘Peak Natural Gas

Annuzl Natural

' Cost Savings

Euuldmg Tatal Natural Gas |

Use {MBtu) Pemand (MBh} Gas Cost

CIU‘IG Arena 13,460,000 20,000 _ £132,263

Conference Center 4,560,000 10, 286 $48,024

Hotel #1 15,350,000 7, 280_ L $149,812

Hotel #2 . 15,560,000 7.270 $151,801

| Total Buildings . 49,220,000 44,830 .. $482,000

Central Plant 49,170,000 35,850 - $480,816
0.25% ‘s

Please refer to Appendix B far Economic Anabysis, including energy costs.
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V1. Operation and Maintenance Costs

0&M Cost Analysis

Operations and maintenance costs are complicated and difficult to predict.
The operations and maintenance costs for the plant were obtained from two
sources. Equipment manufacturers were consulted to gather expectad
maintenance costs or the cost of annual maintenance cantracts. Secondly,
aciual operating and maintenance casts were gathered from a similar plant
currently in operation. These costs were tailored to reflect the size,
complexity, and retiability of the equiprment planned for installation in the
Central Plant. Then the same operating and maintenance costs were
estimated for the individual building systems.

For the building systermns, only additive costs were considerad, that is costs
that would only be incurred with the installation of the described mechanical
and electrical equipment. For instance, maintenance of air handling units
would exist in the buildings regardless of whether the primary equipment is
instalted in the plant or in the building, and therefore this cost was cmitted.

For purposes of cost estimating, it was assumed that the building mechanical
systems would be operated by twao staff members, while the DEC plant would
he manned by three full time operators and one part time operator.

Tha ptant O&M costs include administrative costs obtained from DEC. Since
the buildings already have administrative functions and personnel in place, this
was not considered an additive cest for the building systems.

Operation and Maintenance Cost Summary

Ruilding Operation and Maintenance Costs are calculated as follows:

Annual Operating and Maintenance Costs |
Building Annual D&M Cost
Civic Arena $378.154

Confarence Center $334,128
Hotel #1 $324,129
Hotel #2 l $334,129
Building Total . 51,380,541
Central Plant : $738,263
| Cost Savings : 46.5%
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Vil. Economic Analysis

Costing Factors

The evalugtion periad used in the economic analysis was 25 years. This
period was selected on the hasis of the service life of various pieces of plant
eguipment. This time period is sufficient to incorporate a replacement cycle
for all major pieces of equipment. The interest rate and discount rate applied
in the analysis is b%. Aithough these rates may not be the exact finance
terms available to the developer, they result in a conservative comparison to
illustrate the feasibility of the DEC Thermal Energy Plant. These factors
combine for a capitat recovery rate of 0.070952. Energy Costs and Operation
and Maintenance Costs were escalated at a rate of 3% per year.

Cost Projection Metihodology

Economic analyses were performed for each of the buidings independently
and for the ptant serving the tetal building load. The capital cost of each
option was annualized on a capital recovery basis. The gnergy cost and O&M
cost values were annualized and projected over the total evaluation period.

To account for eguipment replacement casts, the expected service life for
each piece of major equipment was determined as defined by ASHRAE
{American Society of Heating, Refrigeration, and Air-Conditioning Enginears),
and the future value of the replacement cost was calculated for the expected
year of equipment expiration. This cest was added to the other annualized
costs in the year that the cost is expected to be incurred. The fallowing
replacement schedule was used in the calculations: -

Equipment Replacement Schedule
Component Expected
Service Life |
Boiler Controls ) 15 years
Chiller/Cooling Tower Controls 15 years
Boiler/Condensate Pumps 20 years
Chilled Water Pumps _ 20 years
Condanger Water Purmps 20 years
| Boiler ] 25 years
Blowdown Tank 2h years
Boiler Stack . 2h years |
Chillar _ 25 years |

West Haymarket Development
DEC Thermal Plant Feambi]ity Study
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The sum of the Capital Cost Recovery, Projected Annual Energy Cost,
Projected Annual O&M Cost, and Projected Annual Eguipment Replacement
Cost is defined as the Total Prejected Annual Cost. The sum of the Total
Projected Annual Costs aver the 25 year analysis period is defined as the
Total Life Cycle Cost. In addition, the Net Present Value of the annualized
costs was calculated for another means of comparison.

Cost Comparison

The feasibility of the DEC Central Plant lies in the potential for cost savings to
the butlding owners. The cost avoided by eliminating the instalfation of
mechanical systems in the buiidings must be compared against the cost
charged to the buildings for DEC thermal services.

Since DEC is a2 non-profit organization, the costs incurred by DEC through the
operation of its systems are charged directly to its customers on the basis of
either the energy provided or the building square footage served. Therefore,
over the 25 year period, the building owners will be charged the total of the
Central Plant Life Cycle Cost. Each building owner will be responsible for a
fragtion of the cost according to the proportion of emergy use or sguare
foatage of their respective building. {Although this is admittedly an
oversimplification of the rate structure set by DEC, it i3 an effective methad
by which to illustrate the cost comparison.}

The following illustrates the cost savings in terms of the Total Lite Cycle Cost
and the Net Present Value. The construction of a Central Utility Plant to serve
the building loads offers significant cost savings over a 2% year period.

Cost Comparison
Building Total Life Cycle | Net Present Value
Cost of Total Cost
Civic Arena $56,903,083 $28,053 288
| Conference Center $3%,710,754 $19,895,009
Hotal #1 $42,457,257 $21,404,959
Hotel #2 $42,540,006 $21,447,187 |
Total Buildings $181,611,100 $90,801,141 !
Central Plant 117,462,370 509,022,249 i
Cost Savings 35.3% 35.0% |

West Haymarket Development
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VIIl. Conclusions and Becommendations

The West Haymarket Development presents the ideal environmant for a
central thermal energy plant. The buildings to be served are located close
together, making the distribution of steam and chilled water more feasible and
cost effective. The buildings also have varying schedules of occupancy,
meaning that the peak thermal loads of the buildings occur at different times
throughout the day. Therefere, the combined peak lead is less than the sum
of the individual building peak loads. The plant can take advantage of this
load diversity by instailing equipment sized at this lower peak and will achieve
energy savings by decreasing the required energy use and peak energy
demand.

Although the equipment at the central plant is larger than the equipment
reguired in individua! building installations, the capital costs are appreciably
less than the combined bullding systems cost. The central plant’s energy
savings results in lower pperating cost for the building owner and lower levels
of amitted greenhouse gases. By decreasing the energy consumption of the
buildings, both econemic and environmental gains are realized. The operating
and maintenance cost for the central plant is far less than the cost of
operating four separate building mechanical systems since the plant will have
fewer operators and fewer pieces of equipment. Lastly, the cost to replace
equipment as it meets the limitations of its service life is higher when
considering the costs incurred in all four bulldings as compared to the central
plant. The cumulative effect of these cost savings is a 35% Life Cycle Cost
savings available to the building owners over a 2b year pericd. This
stbstantial economic benefit demonstrates the feasibility of the construction
of a central thermal energy plant to support the West Haymarket
Development.

West Haymarket Development
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APPENDIX A
Cost Estimates

West Haymarket Development
DEC Thermal Plant FeaSIblhty Study

WHM Feasibility Study Final doc 1082047
FINAL 7! EBL’EU-DB



COST ESTIMATE - DEC CENTRAL PLANT

TOTAL TOTAL
SYSTEM ECUIPMENT QUANTITY | cosTomr]  cost
EILDIN{S
THE H3AL FLANT BUILDING 16,000 SF 135.00] 7 450,000
HNTERIOR LIGHTING 160 L5 84,500.00 £4,000
DCCK DRAIN V.00 LA 3,500.00 3,500
FOUIEMENT FOUNDATIONS 10015 65.000.00 68,00
FLATFORM & LADDERS 100 LS 65,0000 £5.000
PLUMBING 19015 | 118.000.00 118.000
FIRE FEGTECTION 10005 | 2+0.000.00 210,000
LANCECAFING. GRADING, & PAYEMENT 100LE | 322.000.00 332,000
BUILDING TOTAL _ 3,310,500
[BCILER - _ . |
HOWED (gl ARP GAS-FIREDY SCNEA | 430.000.00] 1.2u0000
BOIWERFEED PUMFS - 3.00 CA & 560,00 28 050
COHDENSATE TRANSFER PUMPS 3.00 EA 11 BOO.CD 35,400
STEAK PIPING. INSUL YALYES FITTINGS, & HANGER 1005 | 262.000.60 282,000
COMOENSATE BLOWOCWN PP NG & ACGESSORIES 100LE 7 [HAL00 7.000
ELOWLOWHN TANK .60 EA i1 0000 11,000
DEAERATOR (60,004 LEHR) TGOEA | ta5 00000 135 000
COWDENSATE S.100RAGE TANK 1.0 EA 72 500.00 7500
COMTHOL & INSTRUMENTS 10005 | 175000.00 175,008
BOWEA STAGK 300 EA 23 000.00 63,00
BOIER TOTAL 2104550
CHILLER
CHWLER 11200 TGN ELECTRIC CENTREFLIGAL } 300 EA | B48000.00] 1847000
COOLING TOWER 31600 GPAJ SSE5TE 360 EA 151 060.0¢ 455 O
CHILLED WATER FUMP 2880 GFM 3.00 EA 25 00000 £4,000
COWDENSER WATER PUMP 3600 GEM 300EA 33.750.00 101,250
CHILLED 4 CONOENSER WATER PIFING ALLOWANCE 1.60 LS TEE 00.00 FBE, 0
WATER TREATMENT 160LS 45 00000 45, (0]
VARWELE FREQUENCY DRIVE .00 EA 35.0400.00 20,000
CONTAOL & INSTRUMENTS 1o0ls | 9000600.00 300,000
CHILLEA TOTAL 3,B2R 250
FUEL HANDLING
WD, 2 FUEL QIL TANK 20000 (SAL o0 EA F2.000.00 144 D00
FLEL QIL TAMNK FOUNDATHR, MONTCHING, EXCAVATI] 1.00 LS 6800000 66,600
RO, 7 FUEL QIL PLMPS & DOUBELE WaALL PIPE 1.00 L5 LR ()] 45,000
FUEL HANTCLING TOTAL 257000
DIRECT BURIED RIFING
ETEAM PIPING SEOD.00 LF SRR 1 44B 500
CHW PIDING 2EO0.00LF 1g7000] 8,175,000
EXCAVATION AND BACKFEL FOR DISTRIBUTICN LS00 EF 36000 S0, 000
DWFIRE LINE TGP 00,00 LF 85.00 o5 500
BLDG SANTARY SEWER TO CUF 300,00 LF 400 12,000
TRUCK DDCF_STORM DRAIN FROM CUF 300.60 LF 40.00 12,000
w ETORM DEAIN FROW CUP 00,00 LF 120.00 35,000
HATURAL GAS G HVILE T CUP S00.00 LF GH 0O 15,508
CHREGT BLURIED PIPING
TOTAL 5,676,500
ELFCTRICAL
BOILER AND GHILLER E¥STEMS ELECTRICAL LGOS [1402500.00) 402500
EWTTCHEEAR AND FEEDERS 1.60LE | 2008400000  2.008 400
GENERATLR {1500 KW} SO0EA | 730,000 Dgl 2 160,000
SERYIGE TO PLANT .B0 LS | 430,000.00 430,000/
ELECTRICAL TOTAL &, 050, B0
GTHER -
EMGINEERING FEE TO0LS  |201538060] 2015380
__ PROJECT MANAGEMENT FEE TO0LS |201538060 2015380
GTHER TOTAL 4,030,760
TOTAL 85 293 B60




COST ESTIMATE - ARENA

TOTAL

TOTAL
SYSTEM EQUIPMENT QUANTITY | coocvnmar | cosT
MECHANICAL ROOM
MECHANICAL POOM SPACE 7285 &F 135.00] _ GB3475
ECQUIFMENT FOUNDATIONS 1.00L5 £3,000.00 53,000
PLATEORM & LADDERS 100 LS 45,000-00 45,000
PLUMBING 1.00 LS 20,000.00 20,000
MECHANICAL ROOM TOTAL 1,111,475
BOILER —
COILER (BO0 BHI GAS-FIREM 200 EA 430,600,400 BED, 800
EQILERFEED PLUMPS 20 EA 3,250.40 18,700
CONDENSATE TARAMSFER FUMPS 200 BEA 11 80004 23 600
STEAM PIPING, INSUL, VALVES, FITTINGS. & HANGER | 10015 | 225500.00] 225600
CONDENSATE BLOWOOYWMN FIPING & ACCESSORIES 1.00L8 7.000.00 7,000
BLOWDOWHN TANK 1.00 EA 11,000.00 11,000
DEAERATOR {40,000 LEAIR) 100 EA_|__ 173 000.00 123,000
CONDENSATE STORAGE TANK 1,00 EA &4,000.00 64,000
CONTROL & INSTREUMENTS 1.00 L5 T20,000.00 120,000
BOILER STACK 200 EA 23, 000,00 AG HID
BOILER TOTAL 1,498,500
CHILLER
CHILLER (1200 TON CLECTRIC CENTRIFUGAL) 200 EA E50,000.00 1,300,000
COOLING TOWEH 3500 GPM 95/85/78 200 EA_ | 151,000.0D] 302,000
EHILLED WATER PUMP 2680 GPM 200 EA #8,600.00 56,000
CONDENSER WATER PUMP 3600 GFM 700 EA 33,750.00 57,500
CHILLED & CONDENSER WATER PIPING ALLOWANCE | 10005 | &04,000.00 504,000
WATER TREATMENT 1.00 LS 45 000 .40 A5 00
YARIABLE FRECGLUENCY DRIVE 4.00 EA 35.000.00 140 HID
_ GONTROL & INSTALMENTS 100LS | 24000000 240,000
CHILLER TOTAE 2,754,500
FUEL HANDLING
WO, 2 FUEL QIL TANK 15000 GAL 2.0 EA 54 000.00 108,000
FUEL 1L TANK FOUNDATION, MONITORING, EXCAVATL 1.00 LS 55 00000 55 000
NO. 2 FUEL DIL PUMPS & DOUBLE WALL FIPE 100 (5 50,000,00 50 000
FUEL HANDLING TOTAL 213,000
ELECTRICAL
BOILER AMD CHILLER SYSTEMS ELECTRICAL 1.00 LS 974,000.00 974,000
SWITCHGEAR AND FEEDERS 1.00 LS {1,807 B04.00 1,807,600
GENERATOR {1000 KW) 3G0EA | 81711500 1851 345
ELECTRICAL TOTAL 4,632,945
OTHER
ENGEINEERING FEES _ 1.00 LS 1.021.082.00 1,021,082
PRCLECT MANAGEMENT FEES 100LE 1,021,082.00 1,027,082
OTHER TOTAL 2 042 164
TOTAL 12,252,904




COST ESTIMATE - CONVENTION CENTER

TOTAL TOTAL
SYSTEM EGUIPMENT QUANTITY | e  tost
MECHANICAL ROOM
MECHANICAL ROOM SPACE 6270 SF 13500 553,550
EQUIPMENT FOUNDATIONS 1.000L5 62,000,110 652,000
FLATFORM & EADDERS 1.00LE 40,000 00 40 060
PLUMBING 1.00 L% 20,000 30 29,060
MECHANICAL ROOM TOTAL 981,950
ECILER
BOILER {300 GHP GAS-FIRED] 2.0 FA 224, 200 0 458 400
RO ERFEED PURMPS 2. EA &.640 00 0,580
CONDENSATE TRANSEER PLIMPS 2.00 EA 8.800.00 17,600
STEAM PIPING, INSUL, VALVES, FITTINGS, & HANGER | 1.00LS 199,750.00 195 750
CONDENSATE BLOWODWN PIFING & ACCESSORIES 1.00LE 7,000.00 7,000
BLOWDOWN TANE T.00EA_ 5,000.00 %000
DEAERATOR (21,000 LB/HR) 1.00 EA 102,000.00 102,000
CONDENSATE STORAGE TANK, 1.00 EA 51,000.00 51,000
CONTROL & INSTRUMENTS 1LLS 120,000.00 120,000
BOILER STACK, 2.00 EA 18,400.00 36,800
BOILER TOTAL 1,021,430
CHILLER
CHILLER (800 TON ELECTRIC CENYRIFUGAL) 2.00 EA 245,000,060 A48, GO0
COOLING TOWER 1800 GFM 95/85/78 2.00 EA 113,000.00 226,000
CHILLED WATER PUMPF 1440 GPM 2.00 EA 20,000,560 40,000
CONDENSER WATER PUMF 1500 GPM 20D EA 20,000.00 40,000
CHILLED & CONDENSER WATER PIPING ALLOWANCE { 1.0018 550,000.00 550,000
WATER TREATMENT 1.00 L8 45,004.00 45,600
VARIABLE FRECUEMNCY DRIVE 4.00 EA 35,008.00 140,000
CONTROL & INSTRUMENTS 100 LS 240,000,00 240,000
CHILLER TOTAL 1,577,000
FUEL HANDLING
NG 2 FUEL DIL TANK 10000 GAL 2.00 EA 3E,200.00 T2 A0
FUEL GIL TANK FOUNDATION, MONITORING, EXCAVATI  1.00LS 50,000,030 50,000
NQ. 2 FUEL OIL PUMPE & DOUBLE WALL PIPE 1.00 L5 50,000.00 50,000
FUEL HANDLING TOTAL 172400
ELECTRIGAL
BOREF AMD CHILLER SYSTEMS ELESTRICAL 1.00LS 898,000.00 896,000
SWITCRGEAR AND FEEDERS TG0 LS | 1.506.300.00] 1,506,300
GENERATOR (1000 kW) 2.00 EA 617115000 1234230
ELEGTRIGAL TOTAL 1,636,530
OTHER
ENGINEERING FEES 1.00LS 776.931.00 778,531
PROJECT MAMACGEMENT FEES 1.00 LS 778.851.00 778,831
OTHER TOTAL 1,557 BE2
TOTAL 9347172




COST ESTIMATE - HOTEL

TOTAL

TOTAL
SYSTEM EQUIFMENT AUAMTITY COSTATHT COST
MECHANICAL ROOM
MECHANICAL ROOM SPACE g200 SF 135.00 B37 000
EQUIFMENT FOUNDATIDNS 1.00 LS 52.7¢0.00 52,700
PLATFORM & LADDERS 1.00 L3 40,000,060 40,000
PLUMEING 1.00 LE 2000000 20,000
MECHAMICAL ROCM TOTAL 848,700
BOILER
BONER (200 BHP GAS-FIBED} 2.00 EA 206.040.00 412 (00
BO} FRFEED PUMFS 2.00 FA 4.840.00 8,880
CONDEMSATE THANSFER FUMPS 200 EA £.890.00 17,600
STEAM PIPING, INSUL, VALVES, FITTINGS, & HANGER 1.00 LS 195,750.00 199,750
CONDENSATE BLOWDOWHN PIFING & ACCESSORIES 100 L5 #,000.00 7,000
BLOWDOWN TANK 1.00 EA 9.000.00 8,000
DEAERATOR {15,000 LEMHE) 1.00 EA £9.00:0.00 53,000
CONDENSATE STCRAGE TAMK 1.00 EA 5G.0%0.00 86,000
CONTROL & INSTAUMENTS 1.00 LS 12004000 120,000
ECILER STACK 2.00 EA 18,4000 3E B0O
BOILER TOTAE 857,034
CHILLER
[ CHII LER (500 TOW ELECTRIC CENTRIFUGALY 200 FA 23080000 S50 000
COOLING TOWEHR 1500 GFM 95/8578 2.00 EA 113.040.00 226,000
CHILLED WATER PUMF 1200 GFM 2.00 EA 18,000.00 35,000
CONDENSER WATER PLIMP 1500 GPM 2.00 EA 18.4000.00 26,000
CHILLED & CCMNDERSER WATER PIPING AL CWANCE 1.00LS 5000000 550,000
WATER TREATMENT 1.00 LS 4500000 45,000
VARIAELE FREQHENCY DRIVE 4.00 EA 35,000.00 140,000
CONTROL & INSTRUMENTS 1.4 LS 240.000.00 240,000
CHILLER TOTAL 1,853,008
FUEL HANDLING
WO, 2 FUEL DIL TANK 10000 GAL 2.00 EA 36 20000 72400
FUEL QIL TANK FOUNDATION, MONITORING, EXCAVATI 1.00LS 50,000.00 5,000
NO, & FUEL QIL PUMPS & DOUBLE WALL PIPE 1.00L5 S0 G000 50,000
FUEL HANDLING FOTAL 172 4
ELECTRICAL
EOILER AND CHILLER SYSTEMS ELECTRICAL 1.00LS 856 (0000 89E,000
EWITCHEEAR AND FEEDERS 1.00L5 | 6,508,300.00 1,506,300
GENERATOR (1000 k') 2.00 EA 617.115.00 1,234,230
ELECTRICAL TOTAL 3,636 530
OTHER
EMGINEERING FEE 1.00 L5 7 o BEE.OD 756,866
PROJECT MAMAGEMENT FEE 1.0015 V56, 866.00 756 BEE
OTHER TOTAL 1,513,732
TOTAL 9,082 392




COST ESTIMATE - HOTEL 2

TOTAL

TOTAL
SYSTEM ECUIPMENT QUANTITY | ~eramaT|  cosT
MEGHANICAL RODOM
MECHANIGAL BOOM SPACE £200 SF 135.00 B37 00D
EQUIFMENT FOUNDATIONS .00 LS 52, 700.00 52,700
PLATFORM & LADDERS .00 LS 40,000,000 419,000
FLUMBING 10018 | 20.000.00 20,000
MECHANICAL RAOOM TOTAL 940 70D
BOILER
EOILER (200 BHE GAS-FIRER) 200EA | 20806000 12000
BOILLRFEET FUAMPS 200 EA 4.540.00 3,850
CONDEMNSATE TRAMNSFER PUMIPS 200 EA 5,800,000 7,600
STEAM PIPING. INSUL. VALVES, FITTINGS, & HANGER 1.00 LS 198, 750,00 159,750
CONDENSATE BLOWDOWN PLIPING & ACCESSORIES 1.006LS F.000.00 7,000
BT W IOWN TANK 1.00 EA 5,000.00 5,000
DEAERATOR 115.000 LEAA] TO0EA | 59.000.00 89.000|
COMNDENSATE STORAGE TANK 100 EA 55,000.00 56,000
CONTROL & INSTRUMENTS 10018 | 120.600.00] 120,000
BOILER STACK 200 EA 1B,400.00 35,300
BOQILER TOTAL 957,030
CHILLER B
CHILLER {500 TON ELECTRIC CENTRIFLIGAL) 200 EA 200, 0040.00 580,000
COOLING TOWER 1500 GPM 95/35/7B 2.00 EA 113,000.00 226,000
CHILLED WATER FLMF 1200 5FM 200 EA 15,000.00 36,000
CONDENSER WATER PUMP 1500 GPM 200EA | 18.000.00 36,000
CHILLED & CONDENSER WATER PIPING ALLOWANGE | 10005 | 650,000.00] 550,000
WATER TREATMENT T00LS | 45.000.00 5,000
VARIABLE FAREQUENGY DRIVE A00EA | 2500000 140,000
CONTROL & INSTRUMENTS 10015 240,000.00 249,000
CHILLER TOTAL 1:853,000
FUEL HANTLING
MO 2 FLUEL CHL TAMK 100080 GAaL 2,00 EA 36,200.00 724090
FUEL QIL TAME FOUMDATION, MOMITORING, EXCGAVAT 1.00LS 50, 400.00 50,000
NO. 2 FUEL OIL PUMPS & DOUBLE WALL PIPE 10008 | 50.400.00 50,000
FUEL AANDLING TOTAL 172,400
ELECTRICAL
BOILER AND CHILLER SYSTEMS ELEGTRIGAL 10015 | 836.00000]  £66,000|
SWITCHGEEAR AMD FEEDERS 1.00LS 1.508,300.00 1,505,3ﬂ0i
GENERATOR [1000 KW) 200EA | 617.11500]  1.034.230]
FLECTRICAL TOTAL 3,836,530
STHER
ENGINEERING FEE 10015 | 73586600 756,006
PROJECT MANAGEMENT FEE T00LS | 756.866.00]  756.866
GTHER TOTAL 1,513,732
TOTAL 9,082,392
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DELC Céntral Plant. - -

Total Lite Cycle Cost

$117 462 370]

[
| Met Present vae

$59,022,249]

[ Total Capital Cost $25,288.860]
Operating Costs
January February March Agril May Juna July August Septernber October Novembear December
LES (kiWhj 28,700 43,800 108, 600 127,600 227,300 337 400 424 200 415.500 238.200 142500 85,500 112,100
LES (kW) 150.000 150.000 S30.000 GO0 000 Fa0.000 1210.000 1600.000 1570000 1156000 FA0.000 230.0:04) 150000
Energy Charge 1,814.54 1,707.18 1.975.52 2222032 4 145 56 §.391.30 10 562.55 10,345.95 £,931.18 2.5%3.50 1,586,140 2.D4UE
Pemand Charge 14, 768.00 14,764.00 14,768.00 14,768.00 14, 768.00 17, 18200 22.720.00 2e.294.00 16,415,320 14. 76810 14,168.04 14, 768.00
Customer Gharge 185.00 185 00 185.00 185.00 18500 185.00 185.0{ 185.00 185.00 18500 T85.04 18500
Total Monthly Electrical Charge 16,767 .54 16.660.16 18,928.52 17, 275.32 19,098.96 £5,758.30 33.467.58 32,824.95 2203138 17,548.50 16,5011 0 16,953.22
MNatural Gas Sonsumplion (MBhu) 10,220,000 £,300,000 f.440,000 2,310,000 1,420,000 1,140,600 1,080 000 1,066,000 1,140,000 2,150,000 5040, 000 9,870,000
MWatural Gas Peak (MEh] 35350 28880 22580 11224 4710 2800 2580 2600 3280 13250 224720 34480
Total Monthly Natural Gas Charge GETBE. 24 83150.39 58,792.21 26,769.42 13,852 83 11,331 ,4El 9,762.50 478710 8,760.54 156,191.35 48,070.93 9120 48
Projected Annual Enetgy Cosis
Eleetrical Enerny 55,607.33
Electrical Demand 196,755.20
Natural Gas__ 480,815.93
Tetal Annual Energy Costs ¥33,174.486)
Tolal Annual O&M Cisls 6588,685.00
Total Annual Cperating Costs 1,421,863.46]
[Total Annualized Costs |
2009] 210 2m1 2012 2n3 2014 2015 201E 2017 208 2019 2020 2021
Capilal Recovary 1,794,307 1,784,307 1,784 307 1,794,307 1,784,207 1,784 307 1,794 307 1,794,307 1,754 307 1,794 307 1,784,307 1,794,307 1,784,307
Frojeclad Annual Energy Cost 733.178 755,174 777,528 801,164 225 155 849,955 575,453 a0t 717 028, 769 996,632 585,331 1,074,890 1,045 537
Projected Anmnual O&M Gost 738263 760411 FE3 223 BOE. 720 830,922 855,844 851,525 Q07 a7 835,202 563,266 992,164 1,021 4829 1,052,537
Projecled Replacement Cost” 0 o 1] 0 0 0 0 G o 4 o ] 0
Tolal Projected Annual Cosls 3,265,748 2,209,891 2,355 350 3,402 191 3,450,427 3,500,111 3,551,285 3,603,594 3,654,285 3,714,204 3. 771,801 3,831,126 3,892,230
3n23| 2023 2024 2025 2026 2027 2028 2029 2030 01 2032 2023 2024
1,794 307 1.794,307 1,724,307 1,794 307 1,794,307 1,794 307 1,794 307 1,704,307 1,704,307 1,794,307 1,794 307 1,794 307 1,794 307
1,076,657 1,108,958 1,142,268 1,176,538 1,211,832 1,248, 187 1,285,653 1,224 202 1,363,928 1,404 846 1,446,991 1.490.4H 1,535,113
1,084 164 1,116 659 1,150,190 1,124,605 1,220 236 1,256,843 1,284,540 1,333,285 1,373,287 1.414 588 1 457 026 1,500,737 1,545,759
1] 0 Gay 491 1] 0 0 0 1.861.819 0 0 1] 0 11,232,538
3.955.168 4,019,554 5,074 255 4,155 534 4 226,378 4,208 337 4,374 488 B.313,713 4,531,621 4,613,741 4 698,324 4,785,444 16,107,713
*Fquipment Replacemant Senedue is described in Paasibility Sluay document.




I Civic Arena

[ Tetal Capital Cost | $12,252,084]
Operating Costs
Janhuary February Wrarch April May Juhg July August Seplembar Delober November December
LES [kWWh) 4,100 3. E00 13,900 41,800 85500 164,500 210,200 202 600 97,200 41,700 4,300 4100
LES KW 20,000 20,000 280,000 370,000 61 0.000 740,000 BED.000 £90.000 530.000 530.000 20000 20.000]
Energy Charge 7462 65.52 2h2.98 7B TE 1.556.10 4,096.05 5.033.9% 5.044.74 2.420.28 755.84 50.06 74.62
Demand Charge 8.214.70 B.21470 221470 3.214.70 566200 10,508.00 1221200 12,638.00 2,946.00 £,214.70 821470 g.214.708
Custamer Charge 185.00 185.00 1832.00 185.00 18500 185.00 185.00 185.00 185.00 185.00 18500 185,004
Tolal Manthly Electical Change 8.474.22 848522 8,652,638 397845 10,443.10 14,759.05 17.630.58 17,867.74 11,551.28 g, 158,64 B 453 7E 8.474.32
Matural Sas Consumption (MBR) 3,230,000 2,580,000 1,480,000 490 000 130,000 120,000 110,000 110,000 150,000 450,000 1,400,000 3,130,000
MWatural Gas Peak (MEBh) 20,400 16,230 14,170 5,530 2710 b=l g2l 750 1,3E0 B,270 11,880 15,590
Total Manthly Natural Gas Charge 31,0458 25,860.59 16,009.56 569418 1,.876.3% 1,210.80 1,012.42 029 .54 1,170.12 3,8907.97 13,367.53 30.178.56
Projected Annual Energy Costs
Eleclrical Enargy 22 438 85
Electricat Demand 110,468.90
_Nalural Gas 132 263.09
Total Annual Energy Costs 265,168.64
Total Annugal &M Costs 378,154.00
Total Annual Operaling Cosls 643,322 64
Total Annuzlized Costs
2009 200 2011 2012 M3 2014 2015 2016 2017 2018 2018 2520 2021
Capilal Recovery BES,375 A89,279 £69,379 865,375 265,373 860,279 £65,379 869,379 g6% 370 869,378 £668,373 860,379 §69,378
Projected Annual Energy Cost 265,169 27a124 281,317 284,757 298 450 207,403 316,625 326,124 235.908 345985 355 364 367,055 378,087
Frojected Annual O&M Cost 378154 388 495 401,184 413.219 425 616 438,384 451 536 465 082 475,034 493 405 508,207 523 454 538 157
Projected Replacement Gost” 0 1] 0 Y 1] 4] 3 1] 0 d i} 0 i
Total Projected Annual Costs 1,512 702 1,532 002 1.551 BBO 1,572,355 1,593 445 1,615 167 1,637,540 1,660,585 1,684,321 1,708,769 1,733 951 1,759,858 1,786 604
2022 23 2024 2025 2026 2027 2028 2029 2030 20 2032 2033 2034
869,379 868 374 869,279 869,379 569,379 £869,379 B69.379 869.37% 869,379 g6%,279 B5S 379 259379 g849.378
384,409 401 1191 113124 425,518 438,283 451,432 464,975 478,824 453,282 508,051 523,333 539,033 HGE 204
655,132 5,992 GBS, 152 606,026 625,031 £42,782 663,085 682,988 703478 724,582 746,320 TER, 70 791,770
0 0 748,414 0 0 0 0 1,241,213 [ i 0 D 7,507,549
1,814,120 i, 082,983 2 620,080 ~ 1,801,723 1,932 654 1,964,503 1,867 448 3,272,504 2 066,148 2,102,052 2,139,032 2 177,122 8,723,903

'Equipment Benlssement Schedule is dascribed in Feasibllity Sudy document

[ Total Life Gycie Cost

%Eﬁﬂ:ﬂ.ﬂﬂﬁ'

Ned Present Value

$28,053 986




l Conferencé Centor .. |
| Total Capital Cost [ $8347172
Qperaling Costs
January February Mari:h Aprill May June July Atlgust Saptember Cclober Hovembar December
LES {k¥fhufulonth) 10,700 14,200 15,000 15,000 31,1400 53,200 E7, 700 69,304 324,300 17,700 9,100 14,100]
LES (kW) 11010 11510 141.10 154,10 203,60 2056320 425.00 30590 287.90 152 00 8E.50 110.30]
Energy Gharge 235.40) 312,40 J30.00 330,00 624,20 1,628.56 2.0B5.16 2.134.44 1,056 44 389,40 2. 20 310.20]
Demand Charge 3,342.63 334263 3,342 63 3.342.63 3,342 63 3,694.13 514250 3.701.39 5.483.58 3.342.63 3,342 83 3.342.63
Custemer Charge a0 20 30 30 an 30 30 30 a0 30 30 a0
Tolal Monthly Elecirical Charge 3.608.03 3685032 3.702.63 3.702.63 4 05683 5.0362.69 7.257.66 5,865.83 4 570.03 3,762.03 2,5Y2.83 3.682.82
Matural Gag Corgurnplion {MBLU) 1,210,000 470,000 550,000 150,000 30,000 20,000 20,000 20,000 20000 140,000 560,000 1,160,000
Matural Gas Peak [MBH) 10,280 B.740 7,140 3,920 740 180 100 1041 6B 3.060 6,550 9,15m
Tolal Moenlhly Malural Gas Charge 11,542.48 49, 73531 596212 1,757.05 323 218.58 200.55 18547 260,06 1, 20353 2,355.05 11 ,19?.EI2|
Projected Annual Energy Costs
Electrical Energy 10,066.40
Eleetrical Demandg 42 TBE.61
| _Nalural Gas 45 024 25
Tolal Anmual Energy Cosis 100,853.26
Total Annual GEM Costs 334 129.00
Tolal Arnual Operating Costs 434,082 .25
Tolal Annualized Cosls
200% 2010 2013 2012 2013 2014 2015 2015 2517 2018 Hin 2020 2021
Capital Recovery £E3, 705 £63,209 863,205 GA3. 205 BB, 205 663205 8§63 205 BE3, 205 663,200 553,205 663,205 663,205 663,205
Projected Annual Energy Cost 100,853 103,875 106,885 11,205 113,511 116,817 120,424 124 037 127 758 131 591 135.538 134,604 143,793
Frojected Annual D&M Cosl I35 244,153 354 477 365,112 376,065 87,247 398,967 410,937 423,265 435,263 449,044 462,513 476,338
Projected Beplacoment Cost® 0 0 0 4] 4] &) o 0 0 ] 0 1] 1]
Total Projected Annuat Costs 1,088 187 1,111,237 1,124 678 1,138,522 1,152 71 1,167 468 1,182 596 1,188,178 1,214 227 1,230,758 1,247,786 1,265 322 1,283,386
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 20332 2034
663,205 G663 205 663,205 663,205 663,205 B53,.205 663,205 563,205 663,205 663,205 63,205 6E3, 205 663,205
148106 152,560 157 126 161,840 166,695 171,696 176,847 182,152 187 617 183 245 195,043 205,014 211,164
490,680 R5,400 520,562 536179 hh2. 264 L68,.832 5A5 47 603,474 621,578 B40.226 659 432 679,215 £03 592
0 { Jao A M 0 o] 0 pad goe 0 0 0 0 4 064,303
1,30 551 1,321,155 2,089,307 | 1,361,224 1,382,164 1,403,733 1,435 9449 2,333,653 1,472,400 1,496,676 1,521,680 1,547 434 5,638,264

*Cnuipmehi Replacy

" Total Lite Cycle Cost

$39.710,754

Met Present Value

§19,895,0038

rand Schedule |5 described in Foasibilty Study decumant.




F Hotel #1

| Total Capital Cost [ $5.082302
Qperating Cosis
January Febriaty March April May June July August September Octoher November December
LES {kwWh) 51,600 43,600 51,400 54,300 78,800 5,700 115700 114,500 81,200 62,1700 42,700 21,400
LES (kW) 1,400 71.300 120.200 123400 154 500 191,700 245.800 264,500 133.800 155.800 41 208} 71.3004
Energy Chargo 1,135.20 B54 20 1,130.80 1,154.60 1,757.80 _?_.EM?,EIE 3,553.56 3,526,610 2.500.96 1,366.20 93941 1,130LED
Demand Charge 2 080.29 2,080.29 2,080.2% 208029 2,080,249 2.18.57 3.010.48 3.200.45 2.080.29 2 080,28 2.060.28 208029
Customer Charge 30.00 30.00 30.00 30.00 30.00 30.00 30.00 230.00 30.00 30.00 30,00 30.00]
Tatal Monthly Elecirical Charge 3,245 43 3,0689.4% 3,241.08 3,304.89 3 868,09 529713 6.604.04 6,757.05 4,611.25 2476.49 3,048.65 3,241.09]
Matural Gas Congumplion (MBLLA 2,860,000 2,350,000 1,700,000 830,000 S0, 500 510.000 460,000 4811, 000 480,000 770,000 1,520,000 2 760.000]
Natural Gas Peak {MBh 7150 7,280 5,350 3,800 1,850 1,240 1,120 1,050 1.400 3410 4,550 ?,{JEGI
Matural Gas Charge 2749723 23,556.98 18,386.37 9,631,317 5.8581.84 508046 4.4490.28 3,990.03 3,700.76 6,528.08 14,511,680 26,61 3.5n|
Protecied Annual Energy_f.:osls
Eleclrical Energy 22512 68
Eleclrical Demand 2725313
_Natural Gas 149.811.95
Total Annual Energy Cosls 188,577.76
Total Annual O&M Casls 334,129.00
Total Annual Operating Costs 533,706,765
Total Annualized Sosts
20409 2030 201 2012 2113 2014 Xms 2018 2017 2018 2019 2020 2021
{-apital Recovery g4d 4if 844 418 g4d 418 g44 413 G644 418 644 418 #44 418 644 418 Head 418 644,418 644,418 644,418 G644 418
Projecied Annual Energy Gost 1949 578 205,565 218,732 218,084 224,627 231,385 238,306 245 455 252,819 260 404 268,216 276,262 284 5oy
Projected Annual O&l Cosl 334,129 344 153 354 477 JE5112 376,065 387347 398 957 410,937 423,265 435,963 445,041 42,513 476 388
Projected Replacement Cost” [i] (b 0 4] 0 { [ 0 n & ] [ 0
Tolal Projected Annual Cosls 1178125 1,184,136 1,210,628 1,227 614 1,245,110 1,263,130 1,281 682 1,300 810 1,320,502 1,340,784 1,361,675 1,383,193 1,405,366
2022 2023 2024 2025 2026 2027 2028 2028 220 2031 20€32 20733 2034
Gid 41E G444 418 Bdd 418 44 418 644,418 G44 418 H44 418 44 418 B44. 418 644,418 614 418 644 418 44 418
203,087 ao 879 310,936 320,264 429,872 339,768 344 961 360,460 371,273 gz 412 393 8584 408,700 417 BF2
480,630 805400 520,562 536179 52264 oEg.a3:2 5g5 887 603,474 621,578 640,226 650,432 679,215 B49 5482
1] { 748 414 n ]| 4] 0 863,595 0 O 0 g 3,514.3599
1,428,184 1,451 897 P 024 130 1,500,861 1,526,554 1,553,018 1,580,276 2,471,547 1,637,270 1,667,055 1,697 734 1,720 334 5,276,241}

*Equipmenl Replecemen) Scheduba is describeed fn Feasilily Sludy document.

[ Total Lite Cycie Cost $42,457,257|
I Net Present Value $21,404 959




i Hotel #2.

| Totai Capital Cost | £9,082 392}
Operating Casts
January February March April May June July August September October November December
LES (kWhY 1,000 43,500 51,100 54 900 20,800 98,71 116,300 114,600 £1,200 61,600 41,200 S1,400
LES (kW) 1,700 92,200 121,100 124.000 154,300 193.000 251,300 254,400 134 100 t53.900 91700 Te.000
Encrgy Charge 1,122,010 aL7.00 1,124.2G 1,207.80 1,777.60 2,078.36 3.0B82.04 2,629.68 2,500,896 1,355.20 G06.40 1,120.80
Demand Charge 2074951 2.079.51 2,079.51 207951 207351 2.335.30 3,04 73 S3,108.24 20795 200 2075.51 2,079.51
Cusiomer Gharge 30.00 30.00 30.00 20.00 30.00 30,00 3008 4000 A0.00 2008 20,00 30004
Total Maonthly Electrical Charge 323151 206651 3.233.71 33173 3.857.11 5,343.66 6,652, 77 6,758.92 4 61047 3,464, 71 301531 3.240.31
Hatural Gas Consumptign {MB) 2,920,000 2,400,000 1,710,000 240,000 601,000 £10,000 480,000 460,000 A80, 000 780,000 1,560,000 2,820,000
Matural Gas Poak (MBh] 7,250 7,870 5,22 &, 770} 1,720 1,240 1,110 1,040 1,440 3,450 4570 7040
Matural Gas Charge 2806755 24 067,76 18,494.41 9,747.11 5,881.84 L.080.45 4,360.08 3,824,627 3,700.26 B,612.61 14,8482.85 27,191 62
Projected Annual Energy Costs
Elecirical Energy B 22 53204
Flectrical Demand 27,290 32
Hawral Gas 151,901.28
|_Total Annual Energy Cosls 2172412
_Tnlal Annual O&M Cosls 334,129.00
Tolal Annual Operating Gosls 535,853.12]
[Tolal Annualized Costs
2009 2014 2011 2012 2013 2014 2015 2016 207 2018 2019 2020 201
Capital Hecovery 644, 418 G44. 418 g44 418 Gdd 418 644 418 544 418 Gdd 418 G644 418 Gdd, 418 G4, 418 644,418 E44.418 g44 418
Frijected Annual Enelgyr_f.‘rﬂrst 201,724 207 778 214,004 200,428 297 047 233854 240,869 248 085 255 538 263,204 271,100 279,233 287 .6810[
Projected Anpusl O&M Cost 24,129 344,153 354,477 365112 376,065 387.347 353,967 410,937 423 265 435 963 449,041 462 513 476,388
Projected Replacement Cosls* 0 {} 0 0 o 4] 0 0 ] D 0 0 1] |
Total Pojected Avnual Costs 1,180,271 1,196,347 1,212,905 1,228 953 1,247,525 1265619 1284255 1,303 450 1,323,221 1,343,585 1.364 560 1,386,184 114{13141ﬂ
2022 2023 2024 2025 2026 2027 2028 2028 2030 2031 2032 2033 2!]34'
Ed4 418 644,418 644 418 644,418 644, 418 444 418 Edd 4138 £44.418 £44 418 644 418 E44.418 6dd, 418 644 41 |
285 239 5,126 214,280 323,708 233,418 3422 352,744 J64,336 375 266 3BE.524 395 120 410,064 422 366
490,680 06,400 520,562 a6, 179 Sh2 264 588,832 5E5 BS7 E03,474 E21,578 £40 226 659 432 679,215 698,592
4 0 TAE 414 0 ] 0 0 863,585 0 4] 0 0 3.514 358
1,431,336 1,454 944 2,227,674 1,504,305 1,530,102 1,056,672 1,584 040 2,475 824 1,641,263 1,671,168 1,701,871 1,733,697 5,280,738
“Equipmant Reglacement Schodule |s desonbed rn Feasiility Study document.
Total Lite Gycle Cast $42 540,006
Net Preseni Value 521,447 157
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