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MASTER PLAN REPORT

Exchange and Community Center, Project N518 New River Marine
Corps. Air Station (Helicopter), Camp Lejeune, Jacksonville, North
Carolina

01.00 INTRODUCTION

01. 01 The architectural, engineering, planning firm of J. N.
Pease Associates was selected in May of 1976 to prepare
a master plan for development of a shopping and recre-
ational complex for the military communities of Camp
Geiger and the New River Marine Corps Air Station
(Helicopter).

01.02 The project involved the preparation of a topographic survey
of a site selected by the Navy for use as an exchange and
community center complex. This site was selected by the
Navy due to the favorable building characteristics and
accessibility from adjacent facilities and military personnel.
The close proximity to electrical power, water and sewer
service as well as steam lines were very important consider-
ations in the selection process. More specific information
concerning the selection of the site can be found in the Master
Plan for the Camp Lejeune Complex.

01.03 The community center complex is expected to be completed
over a number of years and the exchange and auto service
station are the only two buildings currently funded for con-.
struction. Therefore, phasing of construction in the first
stage was of great importance in the design of the total
development.

02.00 PROGRAM

02.01  The community center is to contain nineteen structures
ranging in size from 1, 900 square feet to 42, 000 square
feet. The range of structures is shownin the following
table with approximate space requirements as previously
determined by the Navy:







Facility Square Feet

1. Chapel and Religious Education 10,710
2. Child Care Center 2,475
3. Commissary 18,500
4, Cafeteria 9,300
5. Credit Union 2,800
6. Bank 1,900
7. Thrift Shop 2,500
8. Theatre 10, 900
9. DPost Office 6, 325
10. Bowling Alley 15, 200
11. Art and Craft (Hobby Shop) 4, 600
12. Youth Center 9, 250
13, T EibeaEy: s Ol D
14, Exchange 30, 282
15, NCO Club 22, 000
16. Enlisted Men's Club 12,800
17. Gymnasium 42, 000
18. Automotive Hobby Shop 8, 000
19. Service Station and Car Wash 4, 390,
221,807
02.02 Additional recreational facilities such as tennis courts and
ballfields have been incorporated into the master plan in
order to supplement the gymnasium facilities.
03. 00 THE SITE
03204 The proposed site consists of a triangular piece of timber
land surrounded by Curtis Road to the north and a dirt road
to the south near the Bachelor Enlisted Quarters. Seaboard
Coast Lines Railroad creates the third boundary on the east-
ern edge of the property. The Delalio School is located
adjacent within the triangular piece of property in the north-
east quadrant.
03.02 The land is relatively flat with the exception of several man-

made mounds near the dirt road. The site is mostly wooded
with a mixture of pine and hardwood vegetation with most
trees under 12' caliper in size. The site has a high water
table which is common throughout the base and will require
special consideration for design of foundations and other
underground structures.
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04. 00 -
' 04. 01
' 04. 02

04. 03
' 04. 04
. 04. 05

An environmental impact assessment has been prepared for
the project and is included with this narrative in Appendix 01.

CONCEPT NARRATIVE

The master plan has been designed to solve problems
relating to the existing traffic flow, utilities, the future
surrounding elements, and the immediate need of the new
Exchange facility. These have been done in the most
economical and effective way.

The plan has two distinctive areas which are created by

the extension of "A' Street from Curtis Road to the existing
"dirt road'. The area between the "A'" Street extension and
the Seaboard Coast Line Railroad has been developed as a
recreational complex, This area was selected for such pur-
pose due to the close proximity to the Bachelor Enlisted
Quarters.

The shopping complex occupies the second area of develop-
ment along the ''dirt road'", ""A' Street extension and Curtis
Road. This area is easily ''‘phased' so that gradual develop-
ment of the land can take place without interfering with existing
structures or phases. It is assumed that after the Exchange is
completed that development would occur from the "A' Street
extension to the west and south and thus allow minimum
interruption to those facilities in operation at that time.

The concept after all buildings are completed would be an
arrangement of facilities that would provide a neighborhood
shopping center and circulation between buildings within the
complex would be via covered pedestrian walkways. The con-
cept would reduce the total number of parking spaces required
as compared to individual construction of each facility with
separate parking areas. A more detailed analysis of the parking
facilities and vehicular circulation is shown in Sections 5 & 6.

Additional advantages of improved service to the two military
communities are obvious and this convenience would also
create larger sales for the various commercial buildings.

Service access to the building is hidden from public view and is
separate from the public entrances and pedestrian areas.
These areas are also easily accessible by service vehicles and
do not require truck traffic to flow through parking areas

in order to reach the service areas.
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04. 06

04. 07

04. 08

05. 01

05. 02

Natural buffer areas and undisturbed areas have been provided
in the master plan to allow for expansion of the facilities as
well as to provide a high degree of aesthetic appeal to the users

of the recreation/shopping complex. The existing manmade '"'mounds"

have been maintained in order to screen the adjacent service
area as well as to provide some interest and relief to the
otherwise flat surroundings. The buffer areas will also be
valuable as a sound absorber and an animal habitat for existing
animals presently located on the site.

Landscaped areas will also provide a large amount of visual
and aesthetic interest in those areas not preserved in their
natural state. These areas would be concentrated primarily
next to the buildings and along the pedestrian walkways.
Trees in islands throughout the parking areas would provide
desirable shade and help break up the vast areas of asphalt
paving required for the project.

Contiguous buildings, or those attached by covered walks in the
complex, will be required to be of fire resistive or noncombustible
construction, as defined in NAVFAC DM-8. In areas that

require the construction of adjacent buildings within the speci-
fied limits of separation of buildings, appropriate measures will
need to be taken in the design of fire walls.

TRAFFIC ANALYSIS

The effect of traffic flow after construction of the Curtis Road
Support Complex will undoubtedly create congestion along
Curtis Road if additional roads extending ""A'" Street and
Campbell Street are not constructed. Itis, therefore, recom-
mended that these extensions, particularly the former, be
executed in the near future. These two street extensions will
help relieve existing congestion and will provide for a smooth
flow around the proposed support facilities complex.

The most reasonable solution is to direct traffic during the
morning rush hour (0645-0745) along the Campbell Street exten-
sion and along Curtis Road during the evening rush hour. This
in effect will create a counterclockwise circulation around the
triangular support facilities complex property, thus allowing an
uninterrupted flow around the site. Parking for the operations
center and other civilian oriented functions should,therefore,be
considered in the area of the existing BEQ's along Bancroft
Street. This would allow Bancroft Street to be one-way from the
south to the north and thus force a counterclockwise circulation.

. -







05.03

05. 04

05. 05

05. 06

According to the Camp Lejeune Complex Master Plan,

1325 cars enter the Main Gate between 0645 and 0745 and

204 cars exit the base during the same period. We can
assume that the design capacity for Curtis Road is approx-
imately 1,500 for both lanes as discussed in AASHO A

Policy on Geometric Design of Rural Highways. This design

capacity of 1,500 is for uninterrupted flow and is based on an
average running speed of 30-35 mph. Since there are already
interruptions in Traffic flow along Curtis Road and since there
are already more than 1,500 cars during the peak hour, it is
evident that the existing road is not sufficient for the present,
much less for the future.

It would appear that the addition of a two-lane road extending

to Campbell Street would solve the problem, but analysis of
the capacity of this new two-lane road indicates that the total
capacity of both roads entering the base would actually be
reduced from the present due to the requirement of a traffic
signal at the ""A'"' Street and Curtis Road intersection and at the
intersection of Curtis Road and Campbell Street Extension., See
Appendix 02, Exhibit ""A''. ;

According to AASHO A Policy on Geometric Design of Rural
Highways, a three-lane highway will increase the.capacity of a
two lane highway by a factor of 1.7. By increasing the inbound
lane along the Campbell Street Extension from two to three
lanes, the capacity changes from 750 VPH to 1, 250 VPH for
the inbound traffic. The addition of the capacity of Curtis Road
to this figure therefore gives a total inbound capacity of 1, 750
VPH. See Exhibit "B'". This should adequately serve the in-
bound traffic at peak hours and allow an additional capacity
over the existing traffic count of 425 vehicles per hour.

Similar problems during the afternoon rush hour occur and
similar solutions would be required to alleviate congestion and
provide smooth flow out of the base. If we assume a capacity
of 500 VPH along the Campbell Street Extension and 500 VPH
along Curtis Road, the total capacity near the Main Gate would
only be around 1, 000 VPH. See Appendix 02, Exhibit '""C".







05. 07

05. 08

05.09

05.10

05.11

The addition of a third lane to Curtis Road would increase the

outbound capacity to 850 VPH and thus provide a total capacity
of 1,350 VPH. Some traffic might turn right along "A'" Street
and go through Camp Geiger and thus reduce the total number

of vehicles that would go through the Main Gate. See Appendix
02, Exhibit "E'".

In conclusion, it is recommended that Campbell Street be
extended to Curtis Road near the Main Gate in order to facilitate
two inbound lanes to serve the Operations Center. A third lane
for outbound traffic should also be provided. This road would
also serve the Bachelor Enlisted Quarters adjacent to Seaboard
Coast Line Railroad. Each lane should be approximately 12 feet
wide in order to provide maximum flow of traffic. The wid=~
ening of Campbell Street will require an easement from
Seaboard Coastline Railroad, and a railroad crossing signal
should be installed.

It is also recommended that Curtis Road be widened to
accommodate a dual lane for exit from the base. This lane
should be such that the paved width is 36 feet and thus giving
each lane a width of 12 feet, Twelve-foot medians are also
recommended between the thoroughfare. Turning lanes are
recommended along Curtis Road at "A'" Street. These would
accommodate right turns for the Community Center Complex
for persons traveling east and left turns for westbound traf-
fic. See Appendix 02, Exhibit "E',

The ""A'" Street extension should provide smooth flow from
Camp Geiger to the proposed Vehicular Maintenance Facility
as well as traffic between Campbell Street and Curtis Road.
A center turn lane is recommended for left turns along the
extension, thus a road width of 36' is the desired dimension
(including a 12' lands caped median)., Significant traffic con-
gestion along ""A' Street is not expected along the support
facilities development since entrances and exits have been
provided along Curtis Road and Campbell Street.
Nevertheless, as long as civilian work hours and the hours at
the Support Facilities Complex terminate at different hours, no
problem is anticipated with traffic congestion.

The outbound traffic from the Support Facilities would need to be

double the number of planned parking spaces in order to exceed

the capacity of Curtis Road and Campbell Street; therefore, the |
Support Facilities will be more than adequately served by those |
main roads. |
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06. 00

06. 01

06. 02

06.03

Access for service to the various buildings has been separ-
ated from the public entrances for convenience and safety.
These separate service areas provide access to groups of
buildings and thus the service area is a shared space.
Dumpster pads would also be placed within the service area
and are shown on Sheet A-2 of the drawings,

PARKING FACILITIES

Parking for the Support Facilities has been arranged so that
adequate internal circulation is provided and convenience to
the various shops or functions is within easy walking distance
of the parking space. Safety for the pedestrians has also been
provided so that thru streets are not in conflict with the
pedestrian circulation.

Parking has been divided into four major areas. The recre-
ational area, club area, exchange/library area, and the
commissary/theatre area. These four areas allow for phased
construction and also distribute the parking throughout the site.
The shopping facilities parking lots also serve as a dual purpose
lot for the chapel and theatre.

The total number of spaces for each lot relates both to the
number required if the structure was built separately and the
number required based on total base population. A total figure
of 1,583 spaces would be required (according to U.,S, Navy
standards) if each structure was built individually. Since
many people will make visits to several of the shops with one
visit, a more streamlined formula was used to calculate the
required spaces. The Navy often determines the required
number of spaces by multiplying the total population to be
served by the facility (18,432) by 4%. This formula renders a
requirement of 737 spaces., This figure was adjusted

upward by 50% to reflect the separation of such areas as
mentioned above in Paragraph 06,02, The total figures for
each lot are listed in the table below, and shown on Sheet
A-2,







06. 04

Parking Tabulation

Lot Location Number of Spaces
Large lot adjacent to Curtis Road 383 spaces
EM & NCO Club 80 spaces
Large lot to south of Shopping Area 361 spaces
Gas Station 18+4spaces
Hobby Shop (Auto) : 2T7+spaces
Recreation Complex 184 spaces
Youth Center _95 spaces

07.00

07.01

07. 03

07. 04

07. 05

1, 148+Total Spaces

UTILITIES

Storm Sewers will be employed throughout the proposed
development to provide adequate drainage from the paved
roadways, parking areas, and building sites. Generally,
curb and gutter will not be employed on roadways, so a
crowned roadway and shoulder with side ditching will be
utilized on roadways and drives. Outfall of the proposed
storm sewer system is proposed under the Campbell Street
extension and will run south into the swamp adjacent to South-
west Creek.

This route was selected over alternative routes along Curtis
Road and Delalio School because many of the pipes in that
area are already at or near full capacity.

Sanitary Sewers will be extended to the site, with principal
main to be laid in the "A'' Street extension right of way.
The outfall of the sewer system will be extended to existing
Manhole No. 1 to the north of Delalio School, and there
connected to the existing 8'' main. See Appendix 04,

Water will be extended to the site from the existing main
now terminating to the north of Delalio school. The main
will be laid in the right of way for the ""A' Street extension,
in the shoulder construction. A fire protection loop will be
extended from the main to encircle the proposed support
complex and connect into the existing system at the BEQ's
along Demarco Street. The line will be sized for a fire flow
of 1,750 GPM.,

Steam will be extended to the site under the conditions out-
lined in Section 08.00 - Energy Study.







07. 06
' ' 07. 07
07.08

Electrical distribution will be extended from the existing

15 MV A, 12470/7200 volts Carolina Power and Lighting
substation at the corners of Curtis Road and ""A'" Street.
This substation is of enough capacity to serve the estimated
loads. Distribution lines will be run overhead on poles to
building service transformers. Existing overhead distribu-
tion line on "A' Street extension R/W will be retained to extent
feasible, with adjustments to pole locations, etc., executed
as necessary to avoid new construction. The existing over-
head line, 4-336.,4 mcm EC conductors, is of sufficient size
to serve the electrical loads in the new complex. Trans-
formers will be pole mounted for loads up to 150 kva. For
larger loads and when overhead lines would be impractical,
pad mounted transformers will be provided. Pad mounted
transformers located within twenty-five feet of any building
will be dry type. Secondary service to buildings will be
underground as follows:

- 120/240 volts, l-phase, 3-wire grounded neutral up to
373 kva services :

- 208Y/120 volts, 3-phase, 4-wire, grounded neutral for
all other services except for the Mechanical Building under
mechanical scheme ''C'".

- 480Y/277 volts, 3-phase, 4-wire, grounded neutral for
service to the Mechanical Building - Scheme "'C"

Underground telephone service will be provided to all buildings.

The existing coded Fire Alarm System will be extended to

the major buildings. Connection to buildings will be under-
ground., Fire Alarm cables will be run overhead on power
poles to a point where connection or transmission to Fire
House Building 701, at Camp Geiger Area, is feasible. A
new signal circuit will be added to the existing Gamewell pos-
itive noninterfering type Fire Alarm System,






ENERGY STUDY

INTRODUCTION

The Curtis Road Support Complex consists of a new Exchange
Building and eighteen other facilities forming a neighborhood
shopping recreational center. Construction is expected to
begin with the Exchange (Project N-518), with the remainder
of the facilities being constructed over a relatively long period.
This study, however, considers all the structures to be
constructed.

This energy utilization study is undertaken to analyze the
energy and cost impact of alternative mechanical systems.

The intent of this study is to determine the relative costs
associated with each alternative system so that sound design
decisions can be made. It must be emphasized that the analysis
is based on early design decisions and there are a number of
parameters that are, at this time, unknown. In these cases,
assumptions based on experienced engineerirg judgment have
been made. The results, then, are valid for comparison of the
alternatives, but should not be utilized for predicting final
costs associated with the facility. They should be accurate
within + 10 % if the project is constructed as assumed.

SUMMARY OF RESULTS AND RECOMMENDA TIONS

OBJECT OF STUDY

This energy utilization study is undertaken to determine, analyze,
and cost alternatives that affect the energy utilization of the
Curtis Road Support Complex, MCAS(H), New River. All cost
factors are presented; i.e., capital requirements, utility costs,
and maintenance costs. From this data, plus estimates of
economic life, total life-cycle cost are determined.

RESULTS OF ANALYSIS

This study evaluates five alternatives, designated as '""'schemes''.
The following tables summarize the results of the analysis for
each scheme.
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SUMMARY OF ANALYSIS

SCHEME A B C
Cooling provided by individ- | Cooling provided by individ- Cooling provided by a
uval air-conditioning system ual air-conditioning systems. new district chilled water
for each building. i system.

DESCRIPTION Heating provided by individ- | Heating provided by existing Heating provided by existing

ual boiler systems fired with

“#2 fuel oil.

central steam system extend-
ed to each building. Steam
to water converter will pro-
vide hot water for heating
within each building.

central steam system
extended to each building.
A separate steam line will
be run to each building., A
converter will provide hot
water for heating within
each building.

UTILITY CONSUMPTION (First Year)

Electricity KWH 3,951,819 3,951,819 3,982 445
Gas

Oil ( #2 ) Gal. 12, 664

Other (Steam ) MLB 930 930 -
ECONOMIC ANALYSIS

Investment $746,210 $1,040, 246 $1,333,382
Utility 100, 146 97, 608 98,353
Maintenance 40,308 33,442 21,164
Economic Life-Years 25 25 25
Life-Cycle Cost $2,698,588 $2, 864, 895 $3,039,473
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SUMMARY OF ANALYSIS

SCHEME

D E
Individual air-to-air heat Individual water-to-air heat|
pump systems provide both pump units provide both
cooling and heating. Supple- cooling and heating.
mental heating is provided by
DESCRIPTION electric resistance coils A district water loop is

provided with central heat
rejection and supplemental
heating from an oil fired
boiler in the central
mechanical building.

UTILITY CONSUMPTION (First Year)

Electricity KwH 4,048, 662 4,111, 255
Gas

QOil  (#2 ) Gal. 9, 148
Other Steam MLB

ECONOMIC ANALYSIS

Investment $768, 200 $960, 241
Utility 97,799 102, 696
Maintenance 35,902 40, 652
Economic Life.Years 25 25

Life-Cycle Cost

$2,577, 158

$2,942, 144







08.23 RECOMMENDATIONS

The scheme producing the predicted lowest discounted life-
- cycle cost is Scheme D:

Individual air-to-air heat pump systems with electric
resistance supplemental heating.

The relatively low first cost is attractive. In addition, this
system is incremental in nature. Thus, if (as planned) con-
struction is ''phased', system expansion can be accommodated.
It is recommended that Scheme D be selected.

08,24 IMPACT OF DESIGN ASSUMPTIONS ON RESULTS OF STUDY

The many assumptions made in a study of this type will
affect the results to varying degrees. A general discussion

of the effect of some of the major assumptions (based on the
complete initial construction of the project) is as follows:

1.
i .

Initial Investment Cost.

If the project is assumed to be totally completed initially,
the estimated initial investment has a greater effect on the
outcome of the study than some of the other factors. This
is because it receives the benefit of 10% discount factor
for only one year. The other items are discounted at

10% for 25 years while being inflated at only 6% to 8%
over the period. This point may be illustrated by the

fact that the initial investment for Scheme A is only

10. 2% of the total annual cost but is 27. 6% of the dis~
counted annual cost (for Scheme C this figure is 43. 9%).
The high initial cost thus accounts for the fact that
Scheme C has the highest life cycle cost of the five
schemes studied even though it has the lowest operating
cost,

Utilization of Fossil Fuels for Heating.
For all schemes studied, the consumption of fuel oil or

steam for heating purposes is so small, when compared with
the consumption of electricity for lighting and cooling,
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that the assumed efficiency of the heating system and the
assumed fuel rate have little effect on the life-cycle cost of
the system. The steam cost,for example Scheme B, is

1. 6% of the operating cost for the first year and is 3. 1% of
the operating cost for the 25th year.

Efficiency of Utilization of Incidental (Base Loads)
Electrical Load for Heating the Buildings.

The base load annual consumption of electricity (pri-
marily for lighting) is 2,771,001 KWH while the total
usage for all schemes is approximately 4, 000, 000
KWH., This means that 69% of the power usage will
exist regardless of the type of mechanical system. The
ability of the mechanical system, therefore, to utilize a
portion of this incidental heat source for useful comfort
heating will reduce the life cycle cost of the system.

Efficiency of Utilization of Electricity for Cooling.

Even though the base load accounts for the majority of
the electric power consumption, the cooling load is the
next largest single cost factor. The cooling efficiency
or KW /ton assumed for each scheme and the part load
efficiency curves will have an impact on the life cycle

operating costs.
Power Rate.

The annual power consumption for each of the five
schemes studied was nearly equal. Since the existing
demand was as high as 9,396 KWD and the usage as high
as 4,822,000 KWH/month, the impact of this project (1201
KWD, 389,000 KWH)was not large enough to appreciably
affect the power rate and a uniform cost/KWH was used
for all schemes., As long as this is done, the rate,
while affecting the life cycle cost of each scheme, will
not affect the relationship between schemes (scheme
selection). If theprojectwere separately metered and
one scheme had a lower demand than the others, this
could affect the rate and life-cycle cost. Scheme C
actually has the lowest peak demand (1, 060 KWH) in this
case, while Scheme D has the highest demand (1,211).
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08. 25

IMPACT OF CONSTRUCTION PHASING ON RESULTS OF
STUDY

Even though the study considered the entire complex to be
built initially, the actual construction may be phased over a
long period of time. The effects that building in phases will
have on the study are, therefore, outlined in the following
discussion. The phases considered are as follows:

Phase I - Building 14 constructed initially.

Phase II - Buildings 6, 10, 11, 12, 15, 17, 18,
and 19 constructed 5 years after Phase 1.

Phase III - Buildings 1, 2, 3, 4, 5, 7, 8, 9, 13
constructed 10 years after Phase I,

1. Investment Costs. v

Scheme C (Central Chiller Plant) is probably the least
attractive of the five schemes for a phased project since
it will require that the major portion of the central plant
(the building and one chiller) and at least a portion of the
chilled water piping system be constructed initially to
serve Building 14. A large portion of the steam distri-
bution system must also be extended to the site initially to
serve this building.

Scheme B will also require a rather large initial outlay
for the steam distribution system.,

Scheme E will either require that the central water loop
be constructed initially or that Building 14 be initially
equipped with a small local water loop system with a
cooling tower and supplementary heater designed for
connection to the larger loop system during Phase II or
Phase III,

Schemes A and D are truly incremental in nature and
require no initial outlay for the future buildings, They,
therefore, are the most attractive systems for a phased
project as far an initial investment is concerned. It
should be noted that any scheme which defers the
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investment cost to a point late in the life cycle will
appear attractive under the discounted present-worth
analysis since the discount rate 10% is greater than the
construction cost inflation rate 6% to 8%.

Maintenance and Replacement Costs.

The annual maintenance and replacement. cost for
Scheme C is less than that of the other schemes. Mainte-

nance on the central refrigeration plant must, however,
begin with the first year which means a larger percentage
of the maximum cost will be incurred over the entire 25-
year period than for the other systems. The figure is
nevertheless so low that the life-cycle maintenance and
replacement cost for this scheme will be less than for any
of the other schemes. Maintenance on the steam line for
Scheme B and the water loop and boiler for Scheme E
must also begin with Phase I while Schemes A and D are
self -contained within each building and require no mainte-
nance for future phases.

Utility Costs.

The utility costs for all schemes are nearly the same.
If the project were separately metered, Scheme C would
have an adverse effect on the demand charge in the
power rate structure during the early phases, since a
250-ton chiller must be started to serve one building.
The chiller would also operate at a partially loaded con-
dition during the first 5 years of the life cycle. It
would, therefore, appear that Scheme C is the least
desirable system in the category of utility costs.

Phasing would have a nearly identical effect on the util-

ity costs for Schemes A, B, D, and E since they are all
essentially incremental in nature. Scheme E would
require the operation of the main loop pumps and one of
the 30 HP rejectors during all phases which is a "phasing
liability for the system'. A small local water loop for
Building 14 during Phase I would reduce this liability.

Systems B and D seem to be the most desirable system

with respect to utility costs when the unpredictability of
oil prices (affecting Scheme A) and the possible partial
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loading situation phasing could impose on Schemes C
and E are considered.

4., Summary of Effects of Phasing.

Least Desirable Most Desirable

Category Scheme Scheme
Investment Costs C "AorD
Maintenance Costs AorE C
Utility Costs E BorD

5. Conclusion,

System D would appear to be the most attractive scheme
to use if the stated phasing schedule is used (or another
presently unknown schedule) since it rates high in the
two most costly categories of investment and utilities.

CONSIDERATIONS OTHER THAN LIFE CYCLE COST

An examination of the life cycle cost for each scheme indi-
cates that there is no clear cut choice of mechanical system
based on this parameter. A discussion of the other factors,
some of which may defy cost analysis, is as follows:

1. Availability of Fuel.

The present trends indicate that oil may become too
scarce to use for comfort heating before the 25-year

- life cycle of this system is completed. If this occurs,
Scheme A would require a major unforeseen conversion
to electricity or steam at some point in the life cycle
which would completely invalidate the cost predictions
made at the present time.

Scheme E also uses oil (see supplement for boiler size)
for supplemental heat, but this boiler could be easily
converted to electricity or the system could receive heat
from an existing central plant, since only one or two
boilers are involved and they are at a single location.
The reduction of oil availability would not, therefore,
drastically affect the viability of this system.

-17-







The existing steam plant presently burns oil. This
means that Schemes B and C are also sensitive to oil
availability. The plants can, however, be converted to
coalin the event of an oil scarcity.

A "fuel flexibility" ranking from the most flexible to the
least flexible would be as follows:

Scheme D
Scheme E
Scheme C
Scheme B
Scheme A

A general statement could also be made that Schemes D
and E consume less of our most critical form of energy
(0il) than the other schemes,

Flexibility of Operation.

Schemes C and E require the operation of central pump-
ing and/or cooling equipment during the times in which
any of the air conditioned buildings are occupied. This
means that if any building must go on an unusual (24
hours/day for example) operating schedule, the central
plant must operate for the single building, This is an
undesirable feature of these schemes.,

Vulnerability to Plant Breakdown.

Schemes B, C, and E are obviously more vulnerable to
a central plant breakdown or pipe failure than are
Schemes A or D,

Effects of Local Conditions on Underground Piping
Systems.

It will be very difficult to run all of the chilled water and
steam lines above ground in a complex of this type.

The local water table is very high, however, so that
underground distribution systems will deteriorate more

- rapidly than they would if located on "higher ground',

This situation tends to make Schemes B, C, and E less
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favorable since they involve underground lines. The
water loop for Scheme E operates at a relatively ''neu-
tral' temperature and can be constructed of PVC pipe
which may be more resistant to corrosion than the
metal pipes.

Benefits of the Storage Capability of Scheme E.

Of the five schemes considered, the one which lends itself
the most readily to the thermal storage of both excess
heating and cooling capacity is Scheme E. Although the
CPUMP Program requires that a storage tank size (a
25,000-gallon tank was assumed in this case) be input for
the calculation of the loop temperature at the end of

each hour, no in-depth analysis of the possible life

cycle cost benefits of various storage tank sizes was
included in this study. A partial listing and discussion
of the possible benefits to be derived from the total uti-
lization of this storage capability is as follows:

a. If the power company should find it necessary to
change to '"off peak pricing' in their rate.structure,
a large storage tank could prove to be very benefi-
cial, If the tank were large enough, it could
conceivably eliminate the daytime operation of the
heat rejector (cooling tower) or the supplemental
heating boiler. This would be accomplished by

running the rejector all night (during the period of
low power rates and maximum tower efficiency) to
store sufficient cool water to receive the heat
rejected by the heat pump units during the following
day.

A similar method of operation during cold weather
would entail the night-time operation of the boilers
to store a large supply of 90 degree water which
would be used as a heat source for the heat pumps
during the following day. If it becomes necessary
to convert the boilers to electricity in the future,
the storage tank would, therefore, allow the boiler
to use only off-peak power at the lower end of the
rate scale,
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b. The storage tank would reduce the size of both the cool-
ing tower and boiler required since it would permit
continuous full-load operation of the equipment dur-
ing the night hours.

c. As solar energy becomes more widely used, the
collectors will become more efficient and less
costly., Many projects are, therefore, being
designed with provision being made for the future
addition of solar collectors., One of the factors to
be considered in any solar system is the storage of
surplus heat on a clear day for later use on a
cloudy day. The storage system is, in fact, one of
the major cost components of a solar heating sys-
tem. If a storage tank were installed, however, in
conjunction with Scheme E for the purpose of pro-
viding thermal storage and reducing the size of the
boiler and cooling tower, the future addition of
solar collectors to the system would be more feasi-

ble since the storage capability would already be
present., The solar field could be located in the low

lying areas adjacent to the complex.

DESCRIPTION OF STUDY

GENERAL

The Curtis Road Support Complex consists of nineteen structures
ranging in size from 1, 900 square feet to 42, 000 square feet.

Bldg. No. Facility Square Feet

1 Chapel and Religious Education 10, 710

2 Child Care Center 2,475

3 Commissary 18,500

4 Cafeteria 9,300

5 Credit Union 2,800

6 Bank 1,900

7 Thrift Shop 2,500

8 Theatre 10,900

9 Post Office 6, 325

© 10 Bowling Alley 15, 200
11 Art and Craft (Hobby Shop) 4,600
12 Youth Center 9,250
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15 Library 7,875

14 Exchange 30, 282
15 NCO Club 22, 000
16 Enlisted Men's Club 12,800
17 Gymnasium 42, 000
18 Automotive Hobby Shop 8,000
19 Service Station and Car Wash 4,390

With the exceptions of the Gymnasium, Automotive Hobby Shop,
and Service Stations, all facilities are assumed to be both
cooled and heated.

MCAS (H), New River, has approximately 2, 300 annual heating
degree days. Therefore, from Chapter 1 of Technical Guide-
lines for Energy' Conservation in New Buildings, the wall and
roof overall U-factors required are:

Uwall = 0.10 Uo wall (max.) = . 36

Uroof = 0.05
Utilizing this information and the design conditions for New
River (25°F winter, 90° F DB/78° F WB summer), the fol-

lowing heating and cooling factors were developed:

Heat Loss Factors (BTUH/SF)

Roof "2 3058 (70 =25) =225
Walls

5% Glass (.05x1.13x45)+ (.95x.1 x45) = 6.8
(Uo = . 15)

10% Glass (.10 x 1.13 x45) + (.90 x .1 x 45) = 9,1
(Uo = . 20)

20% Glass (,20x 1,13 x45)+ (.80 x.1 x45) =13.8
(Uo = .31)

Floor 1.0 BTUH/SF
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Heat Gain Factors (BTUH/SF')

Roof . .05 x61=13,0
(610 Equivalent Temperature Difference for medium
constructed roof assumed)

Walls - The ASHRAE Standard 90 - 75 criteria is identical
to the criteria in Technical Guidelines (Uyg = . 36,
Uw = . 10) for walls with 20% glass. Based on this,
Standard, computer calculations were made on sev-
eral orientations, aspect ratios, and glass
percentages., The results were used for the wall
cooling gains in the study. They are as follows
(single glazing):

5% Glass = 6.2
10% Glass = 9,4
20% Glass = 15,6

To determine the gross wall area, Figure 1 was utilized assum-
ing an aspect ratio of 1.5:1,

Estimates of lighting levels (in watts /SF'), population and
glass percentages were made and the peak heating and cool-
ing loads calculated. Outside air quantities for ventilation
purposes were established based on criteria in Chapter 1 of
Technical Guidelines, The results are tabulated in Table 1.
All calculations were done as follows:

Building - Credit Union
Gross Area - 2,800 SF
Wall Ratio - « 95

Gross Wall Area - 2,660 SF
Number of Stories - 1

Roof Area - 2,800 SF

Sample Heat Loss Calculation

Gross Wall 2,660 x 13.8 = 36,700
Floor 2,800 x 1,0 = 2,800
Roof 2,800 x 2. 25 = 6,300
Outside Air 350 CFM x 1.08 (70° - 25°) = 17,000

Total 62,800 BTUH
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Sample Heat Gain Calculations

Gross Wall

Roof

People - Sensible
Lights

People - Latent

Outside Air

2,660 x 15.5
2,800 x 3.0
20 250

3.5 W/SF x 2,800 x 3,413 —
Total Room Sensible

20 x 200 =
Room Total

350 CFM x 4.45 x 13.37 (AH) =
Total Cooling

41,200
8,400
5,000

33,450
88,050

4,000
92,050
20, 800

112, 850

The energy usage of a structure is dependent on both the
energy levels (loads) and the operating schedule for the
facility. For this analysis the following operating schedules

were established:
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TABLE 1
SUMMARY OF PEAK HEATING & COOLING LOADS
Peak* Peak*
Bldg. Sched- % of Lights CFM Cool Heat Cool Heat
Facility No. ule Glass W/SF People O.A., (MBH) (MBH) SF/Ton BTU/SF

Chapel & Relig. Ed. 1 E 20 2 d] 107 1400 316 174 407 16.2
Child Care Center 2 C 20 e 25 310 100 57 298 23.0
Commissary 3 D 20 4.0 185 2300 628 261 354 14.1
Cafeteria¥k = B 20 3.0 250 1250  382:%*dk ] 55%%%% 292 16.7
Credit Union 5 C 20 5 20 350 . 113 63 298 2.5
Bank 6 C 20 3:58 15 240 78 S 292 23.1
Thrift Shop 7 D 20 4.0 30 310 ¥l 58 269 23,2
Theatre 8 A 5 2.0 250 1360 332 137 93 12.6
Post Office 9 C 5 4.0 25 790 189 86 403 13.6
Bowling Alley 10 A 10 2.0 100 1900 362 195 503 12,8
Hobby Shop 11 A 20 Seh 25 575 ... 367 91 330 19.8
Youth Center 12 A 20 3ol 100 1150 = 307 150 361 16,2
Library 13 C 20 4.0 75 1000 320 137 295 17.4
Exchange 14 D 10 4.0 200 3800 898 361 405 o e
NCO Club 15 A 10 3.0 250 2750 632 270 417 183
EM Club 16 A 10 o) 150 1600 381 169 404 18:2
Gymnasium 1/ A b 350 500 2500  wk 321 i 7.6
Auto Hobby Shop 18 A 10 1.0 50 1000 *% 115 ek 14.4
Service Station 19 D 20 0s5 10 550 k% 87 % 19.8
* Includes outside air., Notes: 1. All buildings were assumed to have
wx Heated only. one story.
*%% Requires 10,000 CFM make-up to hood (heated only).
*%%% Does not include make-up air, Make-up air may be 2. All windows have single glazing,

preheated by exhaust air heat recovery unit to
reduce energy consumption. Recovery unit
must, however, be readily cleanable due to
grease laden exhaust air,






Schedule

TABLE 2

FACILITIES OPERATING SCHEDULES

(Occupied Hours)

Sun Mon-Fri Sat
A 1300-2400 1100-2400 1100-2400
B 0900-2000 0700-2000 0900-2000
C 0800-1700
D 1300-1800 0800-2000 0800-2000
E 0800-2000 1000-2000 1000-2000

Each Building is assumed to operate under one of the schedules, as
indiciated in Table 1.

08.32

DESCRIPTION OF ALTERNATIVES

Five alternative mechanical systems are analyzed:

Scheme A:

Scheme B:

Scheme C:

For each individual building, a cooling system is
provided. Heating is provided by #2 oil-fired
equipment.

For each individual building, a cooling system is
provided. Heating is provided by the existing central
steam distribution system which would be extended
to the site. Steam to water converters will

provide hot water for heating within each
building.

A central chiller system and chilled water distribution
network provides the cooling for all buildings. Heat-
ing is provided by the existing central steam distribu-
tion system extended to the site. A separate

steam line will be run to each building., A

converter will provide hot water for heating

within each building. See supplement for

selection data on major equipment in central

plant. The central plant building would con-

tain approximately 750 square feet of floor

area.
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Scheme D: For each building, an air-to-air heat pump system
provides both heating and cooling. Any supplementary
heating is provided by electric resistance coils.

Scheme E: Air-to-water heat pump units provide heating and
cooling to each building. A water loop interconnects
all the heat pumps and heat rejection or supplemental

heating is done centrally. Supplemental heat is
provided by an oil-fired boiler. See supplement

for selection data on major equipment in central
plant. The central plant building would contain
approximately 300 square feet of floor area.

08.33 ENGINEERING DATA AND ASSUMPTIONS

The equipment and systems for the alternative mechanical
schemes have been assumed to have the following performance
characteristics:

1. Individual Cooling Systems

The individual cooling systems range in size from 7.5 tons
to 75 tons. Therefore, the analysis is based on air-cool:d
DX Systems. The average system for the 16 air-conditioned
buildings is 32 tons, and the equipment performance data is
based on this size system:

Unit Capacity: 384MBH @70° EWB, 95° AMB
Compressor KW: 34.5; 1. 08 KW/ Ton
Condensing Fans KW: 5. 6; 0.18 KW/Ton
Evaporator Fans KW: 7.5; 0.23 KW/Ton

Part Load Performance Curve
(Used in ECAL Program)

% of Max. Input Energy % of Max. Output Energy
19 10
22 20
AT 30
34 40
42 50
83 60
64 70
75 80
87 90

100 100
-27-







2. Individual Air-to-Air Heat Pumps

Based on the average 32 ton system, the equipment
performance is:

Unit Capacity: 384 MBH @ 70° EWB, 95° AMB
Compressor KW: 39.0; 1.15 KW/Ton, cooling
Compressor KW: 1.5 MBH/KW, heating
Condensing Fans KW: 4.5; 0.13 KW/Ton

Evaporator Fans KW: 7.5; 0.23 KW/Ton

Part Load Performance Curves
(Used in ECAL Program)

Cooling - Same as individual cooling systems.

Heating -

% of Max.
O.A. Temp. % of Max. Input Energy Output Energy

0 52 30
10 60 40
20 66 50
30 12 60
40 82 70
50 92 80
60 59 : 90
70 100 100

3. Individual Oil-fired Heating

Where individual oil-fired heating is utilized, either packaged
boilers or oil-fired unit heaters (heated only buildings) are
assumed. Maximum firing efficiency for equipment of this
type is approximately 75%.

-28 -






Part Load Performance Curve

. (Used in ECAL Program)
% of Max. Input Energy % of Max. Output Energy

. 14 10

25 20

33 30
. 43 40

52 50
| 61 60
| . 70 70

80 80

90 90
I 100 100
| 4, Individual Air-to-Water Heat Pumps
|
l Based on American Air Filters "Enercon' units, the

average performance of the heat pump units, at rated

temperatures and recommended flow (2.2 GPM/10 MBH
evaporator capacity) is as follows:

l * Cooling: Energy Input (Includes Evap. Fans) 0.115 KW/MBH
Heat Rejection Factor (to loop) 1.4
. * Heating: Energy Input 0.107 KW/MBH
Heat Extraction Factor (from loop) 0.65
' However, the units' capacity, energy requirement, and
heat rejection/extraction vary with the loop temperature.
The following tables show the percentage of design values
. as a function of temperature (the values are used in the
CPUMP Program):
l Cooling:
-Percent of Design-
' Loop- Input Heat
Temp. Capacity Energy Rejection
90 96 - 104 98
. : _ 85 98 102 99
80 100 100 100
75 102 98 101
. 70 104 95 102
% These values are valid for all building sizes since
multiples of the small units must be used for the
' larger tonnages.
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Heating:

-Percent of Design-

Loop- Input Heat
Temp. Capacity Energy Extraction
90 143 136 90
85 135 131 91
80 128 125 93
75 122 119 95
70 115 113 97
65 108 108 98
60 100 100 100

For a central loop system, the recommended flow rate is
1,170 GPM. See the supplement to this study for the selec-
tion data on the heat rejectors, circulation pumps and

boiler.

Central Steam System

Steam is provided from an existing overhead system which
is extended to the site. 15% line losses are assumed
(based on rough estimate since exact percentage of under-
ground lines is not known)

District Chilled Water System

The maximum cooling requirement for the entire site is
421% tons. Two 225-ton machines are assumed due to (1)
incremental growth of the site and (2) the desire to have
some standby capacity in the event of equipment failure.
Based on the 450-ton capacity, the following equipment
performance is estimated:

Refrigeration Machines: 0.825 KW/Ton
Cond. Water Pumps: 0.045 KW/Ton
CH. Water Pumps: 0. 045 KW/ Ton
Cooling Towers: 0.030 KW/Ton
Evaporator Fans: : 0.230 KW /Ton

In addition, 5% line losses are assumed.

% 443 Tons x .95 diversity for use and orientation.
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Part L.oad Performance Curve
(Used in ECAL Program)

% of Max, Input Energy % of Max., Output Energy

0 0
23 20
30 30
37 40
44 50
52 60
62 70
72 80
85 90
100 100

METHOD OF STUDY

LIFE-CYCLE COSTING

Life-cycle costing is an analysis of the total .cost of a system,
building, etc. over its anticipated useful life. It consists of
identifying all the costs associated with item under study.
These costs include initial in-place costs, operating costs,
maintenance costs, and the interest on the investment. In
addition, the cost of inflation must be included.

To put a once-incurred cost and annual recurring costs on an
equivalent basis, all costs are compared at a single point in
time. Normally, costs are compared at the start of the
accounting period. This technique is known as '""discounted
present worth analysis'. This analysis answers the question:
""What single sum, deposited today, at x% interest compounded
annually, would enable you to withdraw funds at the end of each
year to meet the operating costs incurred during that year?"
"Discounting' is simply '""compounding' in reverse; thus, the
interest rate is referred to as the discount rate.

Basically, the procedure for determining the Life-Cycle cost
is as follows:

1. The economic life is set. Economic Life is a matter of

judgment, depending on the alternative under consideration
and the Owner's normal depreciation schedule. Normally,
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building components (insulation, windows, etc.) have an
economic life of 40+ years. Mechanical equipment, however,
has a normal economic life of 15-25 years depending on
whether the system is of the incremental type (small
individual units) or the central type (centrifugal refrigera-
tion machines). For the purposes of this study, an
economic life of 25 years was assumed in accordance

with NAVFAC P-442, The difference in actual life
between the incremental and central equipment has been
allowed for in the annual maintenance and replacement
costs.

The discount rate is established. The discount rate is the
interest rate applied to the present worth calculation, and is
normally the average rate of return available from alter-
native investments, i.e., bonds, certificates of deposit, etc.

. For each year of the economic life, the project cash flow is

determined. Annual cash flow is made up of the following:

a. Investment Costs. Investment costs consist of the total
capital expenditure required to implement an alternative.
This included the cost of equipment, space to house equip-
ment, installation costs, and any other directly associated
costs.

b. Annual Recurring Costs
Utilities - Energy Costs

Maintenance - Inspections and preventative maintenance,
emergency repairs and filter replacements,
including parts and labor (includes
replacement of units which last less
than 25 years),

. The annual cash flow is then multiplied by the year factor.

This year factor is the annual discount factor at a given
discount rate (10% used for this study).
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5. Over the economic life of the project, annual recurring
costs are escalated at their expected individual rates:

Kk
Electricity 6%
Fuel Oil - 8%
Natural Gas & LPG 10%
Coal 5%
Maintenance 0%

6. The discounted annual costs are then summed over the
economic life. The total discount project cost is the
"life-cycle cost."

ENERGY UTILIZATION

The first step in the determination of an alternative's life-cycle
cost is the calculation of the annual utility costs associated
with it. This study utilizes the "ECAL System!'' of computer
programs for this analysis.

The ECAL System consists of separate com'puter programs
that are designed to aid in the analysis of a project's energy
usage. A complete "system of programs'’, ECAL can be
utilized to compare alternative architectral features, HVAC
systems or system changes, HVAC equipment, operating
schedules, etc. The goal of ECAL is an economic comparison.

The ECAL programs used for this study are:

California Heat Pump System Analysis (CPUMP) - This program
analyzes the energy utilization of a system of air-to-water reverse
cycle air-conditioners (heat pumps). This is a special case of an
internal source heat recovery system which utilizes a piping loop
and tank to provide thermal storage. The program calcu-~

lates the monthly energy usage of the system by applying

the temperature bin method to NAVFAC P-89 weather data.

It also uses part-load efficiency tables based on a calcu-

lated varying water loop temperature., It was used to arrive

at the annual energy usage for Scheme E,

**Based on NAVFAC Long Term Estimates
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Energy Analysis and Calculation (ECAL) - A highly flexible energy

program, ECAL accepts input describing the usual base utility
loads (lights, elevators, etc.) profiles of operation, terminal
systems, heating/cooling requirements, and primary system per-
formance criteria. This data, along with the hours of occurrence
weather data, is utilized to determine the energy demands and
usage for each month, based on the temperature bin method

and the part-load curves previously listed. This program

was used to calculate the annual energy used for Schemes A,

B, C, and D. The interior temperature of the building was
assumed to be reset downward to 60°F. during the unoccupied
hours. The outside air dampers were also assumed to be

tightly closed during these hours.

Financial Analysis (ADOD) - This program, which applies
escalation factors to the investment, replacement and utility
costs, sums them up for each year, applies the discount
factor to them for each year and then sums up the discounted
figures, was used to arrive at the life-cycle cost for all
schemes. The printout for each scheme is included in this
report. NAVFAC discount factors were manually applied to
the escalated annual operating cost figures, since they dif-
fered from the "textbook'' discount factors normally used in
the program, '

The ECAL program is not a '"black box'" program. The derivation
of every answer can be traced through the output so that the
validity of the results can be checked by the user.

The results of the energy analysis utilizing ECAL are sum-
marized in the following tabless
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TABLE 3

SCHEME A ENERGY UTILIZATION

ELECTRICITY KW OIL OIL DEMAND

MONTH KWH DEMAND GAL. GAL. /HR.
January 287,246 873 2,102 16
February 283,402 873 1,730 19
March 294, 250 876 1,619 12
April 319, 060 1,016 fa 994 9
May 349,618 1,198 640 6
June 369, 949 1,201 300% 3
July 389, 533 1,201 126 * 3
August 384,405 1,201 177 = 3
September 358, 092 1,120 430 3
October 330, 753 1,118 914 9
November 299,093 944 1,498 15
December 286,418 873 2,134 18
Total 3,951,819 12, 664
TABLE 4 :
SCHEME B ENERGY UTILIZATION

ELECTRICITY KW STEAM STEAM DEMAND

MONTH KWH DEMAND MLB LB. /HR.
January 287, 246 873 182 1,496
February 283,402 873 145 1,496
March 294,450 876 129 915
April 319, 060 1,016 63 579
May 349,618 1,198 29 455
June 369, 949 12681 10 * 166
July 389, 533 1,201 3% 112
August 384,405 1,201 5 112
September 358, 092 1,120 - 15 222
October 330, 753 157118 50 579
November 299,093 944 114 1,812
December 286,418 873 185 1,496
Total 3,951,819 930

% Heating energy consumed during summer months was used to
temper make-up air for hoods in Building No. 4 on cool morn-

ings.
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TABLE 5

SCHEME C ENERGY UTILIZATION

STEAM

ELECTRICITY KW STEAM DEMAND
MONTH KWH DEMAND MLB LB. /HR.
January 298, 703 820 182 1,496
February 293,452 820 145 1,496
March 305, 759 820 129 915
April 325,339 932 63 579
May 349,416 1, 060 29 455
June 362,269 1, 060 10 166
July 376,961 1, 060 3% 112
August 373, 241 1, 060 5 % 112
September 354, 500 993 15 222
October 335,954 993 50 579
November 309,412 859 114 1,212
December 297,659 820 185 1,496
Total 3,982, 665 930
TABLE 6 y
SCHEME D ENERGY UTILIZATION

ELECTRICITY KW
MONTH KWH DEMAND
January 305, 642 941
February 298,108 1,004
March 306,693 905
April 325,059 1, 045
May 352,739 1,211
June 371,814 1’21]_
July 391, 341 1,211
August 386, 176 L1
September 360, 082 1127
October 335,471 1, 327
November 310, 296 985
December 305,241 964
Total 4,048,662
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TABLE 7

SCHEME E ENERGY UTILIZATION

OIL

ELECTRICITY KW OI1L DEMAND
MONTH KWH . DEMAND GAL, GAL. /HR.
January 302,588 878 2,14} 27
February 291,591 724 2,290 21
March 285,991 657 1,119 21
April 329,299 934 0 0
May 366,420 1,011 0 0
June 1396, 667 1,088 0 0
July 420,260 1,088 0 0
August 410,305 1,088 0 0
September 384,446 1,088 0 0
October 336,600 934 0 0
November 296,638 . 663 907 21
December 290,450 28 2,111 21
Total 4,111, 255 9,148
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08.50 COST ANALYSIS

08.51 INVESTMENT COSTS

Investment costs are calculated on the basis of current
budget estimates as follows:

Scheme A: AC Systems $ 651,210
Oil-Fired Heating Systems 95, 000

Total $ 746,210

Scheme B: AC Systems $ 651,210
Below Ground Steam Distribution 289, 785
* Above Ground Steam Distribution 99,251

Total  $1, 040, 246

Scheme C: Air Handling Systems $ 521,854
Chilled Water Distribution 234,904

Below Ground Steam Distribution 289, 785

* Above Ground Steam Distribution 99, 251

Central Plant Equipment . 168, 838

Central Plant Building 18, 750

Total  $1,333,382

Scheme D: Air-to-Air Heat Pumps $ 170,500
Sheet Metal ; 412, 500
Grilles & Diffusers ; 55, 000
Insulation 45, 000
Controls 30,000

Check Test & Start 5,700

Total $ 718,700

Scheme E: Air-to-Water Heat Pumps $ 181,250
Sheet Metal 412,500
Grilles & Diffusers 55,000
Insulation _ © 45,000
Controls 50, 000
Water Loop Piping 79, 231
Central Plant Equipment 121,760
Central Plant Building 7,500
Check Test & Start 8, 000

Total $ 960,241
*Extent of above ground steam distribution estimated to site
study perimeter, pending decision of extention of system by other
contracts.
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ANNUAL RECURRING COSTS

1. Utility Costs

The utility/fuel usage tabulated in Tables 3-7 were priced
on the basis of :

Electricity 2.4156¢/KWH
Steam $2.31/MLB
#2 0Oil $0.37/Gal.

The cost of electricity was determined by adding the
usage and demand projected by the ECAL program for

this project (Schemes A & B used) to the present usage
was then computed based on Carolina Power & Light

Company Rate G2 and the present fuel charge.

The cost of steam was determined based on the annual
cost of fuel and energy input for the New River Plant
adjusted for a plant efficiency of 80%.

The cost of oil was based on the actual price paid for #2
oil at Camp Lejeune during the most recent heating sea-
son.

TABLE
SUMMARY OF UTILITY COSTS

SCHEME TOTAL COST
A $100, 146
B 97,608
C 98, 353
D 97,799
E 102, 696
2. Maintenance and Replacement

The total cost of maintenance and replacement was
calculated on the basis of contract pricing by a National
Mechanical Service Company (Honeywell). Included is
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inspecting all equipment at 2-month intervals, preventa-
tive maintenance, temperature controls calibration,
filter replacement, water treatment, and emergency ser-

vice. Costs include all parts and labor.
differences between systems having different economic

lives are included.
SCHEME A

Packaged AC Units

H & V Units

Boilers

Motors

Unit Heaters (Oil)
Boiler Water Treatment
Filters

Controls

SCHEME B

Steam Distribution & Cond., Return
Packaged AC Units

H & V Units

Motors

Unit Heaters (Steam)

Filters

Controls

SCHEME C

Steam Distribution

Air-Handling Units & Chiller

H & V Units

Motors

Unit Heaters (Steam)

Cond. Water Treatment (Chemicals)
Filters

Controls

Chilled Water Loop

-40-

The cost

$21, 700
400
8,700
575

1, 200
1,176
2,000
4, 557

$40, 308

$ 3,890
21,700
400

575

320

2, 000
4,557

$33,442

$ 3,890
7,163
400

800

320

885

2, 000
3,357

2,349
$21,164
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SCHEME D

Air-to-Air Heat Pumps
H & V Units

Motors

Unit Heaters (Electric)
Filters

Controls

SCHEME E
Water Loop

Supplemental Heating Boiler

Air-to-Water Heat Pumps
H & V Units

Motors

Unit Heaters (Electric)
Closed Circuit Cooler
Filters

Controls

LIFE-CYCLE COSTS

$28,210
400

575

160

2, 000
4,557

$35,902

$ 792
1,025
27,000
400

575

160

1, 760
2,000

1,425

$40, 652

Total life-cycle costs are calculated utilizing the ADOD
economics program of the ECAL System. The results

are as follows:

TABLE

SUMMARY OF LIFE-CYCLE COSTS

SCHEME TOTAL COST
A $ 2,698,588
B 2,864,895
C 3,039,473
D 2,577,158
E 2,942, 144

41~







09.00 Cost Estimate
__ Energy Study

_PROJECT NUMBER 4668.0000

" PROJECT NAME CURTIS ROAD SUPPORT COMPLEX s MCAS(H) s NEW RIVER#NeCoaSCHEYE A
DATE 9/22/77

ECONOMIC LIFE = 25 YEARS
DISCOUNT RATE 10« PERCENT

INVESTMENT COSTS

cosT YEAR

7463\4\/. l
Os 0
Ce 0
Oe 0
Oe e

———— T — T — T~ ——— - -~ -

CoST ESCALATION
UTILITY (Electricity) 95460 6 PCT
MATNTENANCE 40308, 0 PCT
REPLACEMENT Oe 0 PCT
PERSONNEL i 0 PCT
OTHER (0Oil) 46864 g PCT
el e







I __CURTIS ROAD SUPPORT COMPLEXsMCAS(H) sNEW RIVERsNeCeSCHEME A
___SUMMARY OF OPERATING COSTS NP X
l -------------------- ANNUAL COSTS====mmemmceraccc e cnncc———a TOTAL
y YEAR UTILITY MAINTENANCE REPLACEMENT  PERSCNNEL OTHER** OPERATING
4 954604 40308 5 O Qo 4656 140454
' 2 101187 403C8. Oe Co 5060 1465560
3 107258, 40308 Qe Oe 9465, 153032,
4 113694 40308, Qe Oe 5903, 1595C5e.
S 3 120516 40308 Qe ; Oe - 6379, 167139,
'} 6 1277456, 40308 O Oe 6585, 174943
7 135411, 40308 Oe Do T426 162155,
8 143536, 40308, Qe Qe 8030 191375,
9 152148, 40308, Oe Oe 8673, 231130,
' 10 161277. 40308 O Oe $367. 210552,
11l 17CS54. 40308 Qe De 10116, 221378
12 181211, 40308 Oe O 10926 232445
13 192083, 40308 Qe o 11830 2644152
l 14 203608 403C8e Oe O 12764, 256681
15 215825, 40308 Oe Oe 137¢€3. 259857
16 228774 40308 Qe Oe 14864, 283947
17 242501, 40308, Oe O 16083, 298863
18 257051, 40308 Oe O w1l 7338 314557,
19 272474 40308 Oe Oe 18725 331537
20 288823 40308, Oe Oe 120223, 349354
21 3061524 40308 Oe Qe 21841, 308301,
] 22 324521, 40308 Oe Qe 23588 368417
23 343992, 40308, Oe O 25475, L4397 76
: 24 364632 40308 Os O 271513, 432453
' 25 386510 40308 O O 29714, 456532
| #% Oil,







+ CURTIS ROAD SUPPORT COMPLEXsMCAS(H)sNEW RIVERsNeCeSCHEME A ~

_ANALYSIS OF COST FACTORS

INVESTMENT OPERATING TOTAL ANNUAL DISCOUNT* DISCOUNTED

- e e o ==
.<
m
>
pe)

cosT CoSsT ceSsT FACTOR - ANNUAL COST
1 746000, 140454e BB6454, 0.954 845677,
2 Oe 146556, 146556, 0.867 127064,
3 Oe 153032, 153032, 0.788 120589,
4 Oe 159905, 159905, 0.717 114652,
5 Oe 167199, 167199, 0.652 109014.
6 Os 174940, 174940, 0.592 103564,
7 Oe 183155, 1831¢5, 0.538 98537,
8 Os 191875, 191875, 0.489 93827.
] 9 O 201130, 201130, 0.445 89503.
10 Oe 210952, 210952, 0.405 85436.
11 Oe 221378, 221378, 0.368 81467,
12 Oe 232445, 232445, 0.334 77637.
13 i 244192, 244192, 0.304 74234,
14 O 256661, 256661 0.276 70838.
15 Oe 269897, 269897, 0.251 ; 67744,
16 O 283547, 283947, 0.228 64740.
i O 298863, 298863, 0.208 62164,
18 0% 314697, 214697, 0.189 59478.
19 Oe 331507, 331507, 0.172 57019.
20 O 349354, 349354, 0.156 54499,
21 O 368301, 368301, 0.142 52299,
22 ; O 388417, 388417, 0.129 50106.
| 23 O 409776 4097764 0.117 47944,
24 Oe 432453, 432453, 0.107 46272,
2547 2000 456532, 456532, 0.097 44284,
TOTAL 746000, 6587624, 7333622, 2698588,
__UNIFORM ANNUAL COST 107944. (DISCOUNTED)

// XEQ ADOD

* Navy discount factors for a 10% discount rate and a 0% differential
inflation factor have been inserted in this column for all schemes.







- PROJECT NAME

_PROJECT NUMBER = 4668,0000 : ] i - - - .
CURTIS ROAD SUPPORT COMPLEXsMCAS(H) sNEW RIVERsNeCeSCHEME B

DATE 9722777

ECONOMIC LIFE 25 YEARS

DISCOUNT RATE 10e¢ PERCENT

INVESTMENT COSTS

COST YEAR
1040246, i
O o]

O 0

Oe 0

O 0

ANNUAL RECURRING COSTS

UTILITY(Electricity)
MAINTENANCE
REPLACEMENT
PERSONNEL _

OTHER (Steam)

COosT ESCALATION
95460 6 PCT
33442 0. PCT
Oe OEPCT
: Qe D2 PCT
2148 8 PCT
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__CURTIS ROAD SUPPORT COMPLEXsMCAS(H)sNEW RIVERsNeCeSCHEME B

___SUMMARY OF OPERATING COSTS

YEAR

UTILITY

161277
170954,
181211,
192083
203608
215825,
228774
242501,
257051,
272474
288823,
306152,
324521,
343992,
364632
386510

MAINTENANCE

33442

ANNUAL COSTS

REPLACEMENT

<46~

PERSONNEL

- ——— —— - ———— - — —— - — - . - o~~~ ————— T — . - ——— - —— —{——— —— o - o O " - - — -~ ——

*% Steam

OTHE R

13620

TCTAL
CPERATING

182659,
1233558,
196013
209233,
21G6¢E1.
230G 34
242892
355760
259230
2833C2
278441
214453
331535,
349524
358776
3835112,
41C6E5.
433572

F-uwaw







i _CURTIS ROAD SUPPORT COMPLEX3sMCAS(H)sNEW RIVERsNeCeSCHEME B

___ANALYSIS OF COST FACTORS

INVESTMENT OPERAT ING TOTAL ANNUAL DISCOUNT DISCOUNTED

YEAR COST COST COosT FACTOR ANNUAL COST
2 1T T IoNBRA6 e 731050 T 1 71906, - 0,954 1117416,
2 Oe 136949, 136949, 0.867 118734.
3 Oe 143206 143206 0.788 112846.
4 Oe 149842, 149842, 0.717 107437.
5 Oe 156850, 156860 0.652 102286.
6 Oe 164345, 164345, 0.592 97292.
| 7 Oe 172262, 172262, 0.538 92677.
: 8 Oe 180659 180659 0. 489 88342,
9 Oe 189566, 189566 0. 445 84357.
10 Oe 199013, 199013, 0. 405 80600.
11 Oe 209033, 209033, 0.368 76924,
12 Oe 219661, 219661, 0.334 73367.
13 Oe 230934, 230934, 0. 304 70204.
14 Oe 242892 242892, 0.276 67038.
15 Oe 255576, 255576 0.251 " 64150.
1¢ Dal. 2690304 269030 0.228 61339,
17 Oe 283302, 283302. 0.208 58927.
18 Oe 298441, 298441 . 0.189 56405,
19 Os 314499, 314499, 0.172 54094-
20 Oe 331535, 331535, 0.156 51719.
21 Oe 349606, 349606 0.142 49644,
22 Qe 368776, 368776 0.129 47572,
23 Oe 389112, 389112, 0.117 45526.
24 Oe 410685 410685 05107 43343
25 Oe 433572, 433572, 0.097 - 42056
TOTAL 1040246, 6230430, 7270675 2864895,

_UNIFORM ANNUAL COST 114596. = (DISCQUNTED)

IS st ARl B — S 47—
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. PROJECT NUMBER 466840000
PROJECT NAME CURTIS ROAD SUPPORT COMPLEXsVCAS(H) s NEW RIVERsNeCeSTnEYE C
DATE 972277717

ECONOMIC LIFE 25 YEARS
DISCOUNT RATE 10e PERCENT

INVESTMENT COSTS

cosT YEAR
1333382, i
O 0
Qe 0
A 0
G 0
4
' ANNUAL RECUIRING COSTS
cosT ESCALATICN
. UTILITY (Electricity) 96205 6 PCT
VAINTENANCE 21164 ¢ PCT
REPLACEMEART Oe 5 PCT
PERSONNEL Oe ¢ _PCT
' CTnER (Steam) 21484 8 PCT
' - 4=







l i CURTIS ROAD SUPPORT COMPLEXsMCAS(H)sNEW RIVERsNeCeaSCHEME C
___SUMMARY OF OPERATING COSTS i S R L
‘- @@  emerecccccccceccmaa—-— ANNUAL  COSTS=mmmmm e e TCTAL
2L YEAR . AUTILETY MAINTENANCE REPLACEMENT PERSONNEL OTHER *%* OPERATING
1 96205, 21164, Oe Os 2148, 115517,
1 2 101977 21164, Oe Oe 2315, 125461,
3 108095, 21164, Oe Oe 2535 131765
4 114581, 21164, O Oe 2705, 138451,
& 5 121456, 211644 O Oe 2522 145542
6 128743, 21164, Oe O 3156 15336+«
' 7 136468, 21164, Oe Oe 34C¢., 163341,
8 1446560 2116". Qe Oe 3651. :395310
9 153336, 21164, Oe O 3575, 178475
l 10 162536, 21164, Qe Qe 4233, 187554,
g | 172288, 21164 Ce Qe 4537 158389
12 132625, 21164, Qe Oe 5008, 238797
13 193583, 21164, Coe Oe 540G 223155
14 205198, 21164, Coe Oe 52841, 23223
' 15 2175069, 21164, O (o €305, z >
16 230560. 211640 Oe Ce 55130 Z -Re
17 244394 21164, Oe Oe 7328, 2729:i7%
18 259057, 21164, Oe O 75647 2368169
19 274601, 21164, Qe Je E583, 22434682,
20 291077 21164, Ce Qe 9270 321511,
21 308541, 21164, Ce Ce 15611, 325717
22 327054+ 21164, Qe De 12312 355030
' 25 346677 21164, Ce Oe 13678 379528
24 367477 211644 O O 12611l 421253,
P 389526 21164, O Qe 1362¢C. 426312,
l *% Steam







__CURTIS ROAD_SUPPORT COMPLEXsMCAS(H)sNEW RIVERsNeCeSCHEME C

_ANALYSIS OF COST FACTORS

' INVESTMENT OPERAT ING
/ YEAR COST CosT

| 1 1333382 119517,
' 2 Oe 125461,
3 O 131765

| 4 Oe 138451,
5 Oe 145542,

6 Os 1530644

T Oe 161041,

8 O 169501

9 Oe 1784754

10 Qe 187994,

11 Oe 198029,

12 Oe 208797,

13 Oe 220156,

lg Oe 232203,

15 Oe 244982,

16 Oe 258538,

17 O 272917,

18 Oe 288169

19 0 304548

20 Os 321511,

21 Oe 339717,

22 Oe 359030,

| 23 O 379518
24 Oe 401253,

25 Oe 424311,

TOTAL 1333382, 5964355,

UNIFOR™ ANNUAL COST 121579.

// XEQ ADOD

TOTAL ANNUAL
COST

1452899,
125461.
131765,
138451,
145542,
153064,
161041,
169501
178475
187994,
198089,
208797
220156,
232203,
244982
258538
272917,
288169,
304348
321511,
339717,
359030
379518,
401253,
424311,

7297736

(DISCOUNTED)

—=50=

DISCOUNT
FACTOR

————— —— ] ————— T ] — —— - - — - T - - ——— -

. .

« o o

. 276
« 251
. 228

DISCOUNTED

ANANUAL

~

-

1386065,
108775.
103831.

99269.
94893,
90614,
86640-
82886.
79421.
76138-
72897.
69738.
66927.
64088.
61490.
59015.
56767.
54464,
52348,
50156.
48240-
46315-
44404.
42934.
*41158-

3039473,

28T







PROJECT NUMBER = 4668,0000
PROJECT NAME

ECONOMIC LIFE 25 YEARS

DISCOUNT RATE 10e PERCENT

INVESTMENT COSTS

COsT YEAR

718700 1
O 0
Oe 0
Oe 0
Oe 0

o o R e et e o e o o B e o o

cosT
UTILITY(Electricity) 97799
MAINTENANCE 35902
REPLACEMENT O
PERSONNEL Oe
OTHER Oe

ocoocooo

7 CURTIS ROAD SUPPORT COMPLEXsMCAS(H) ¢NEW RIVERsNeCeSCHEME D
DATE 9/22 /T

ESCALATION

PCT
PCT
PCT
PCT
PCT

-51-"






l ___CURTIS ROAD SUPPORT COMPLEX sMCAS(H)sNEW RIVERsNeCeSCHEME D
__SUMMARY OF OPERATING COSTS e i
| . oo = oo ANNUAL COSTS===crmr e ce e ccccncaancae- TCTAL
| YEAR UTLLA.TY MAINTENANCE REPLACEMENT PERSONNEL OTHER OPERATING
| 1 97799, 35902, 0 0 0o 133701,
. 2 103666 35902, Qe O Qe 135558,
3 109886 35902, Oe Co Te 145788
& 116480 35902 Oe O O 152382,
5 123468, 35902, O O Oe 159370
| l 6 130877, 35902, Oe Oe O 1667739
[ 4 138729, 35902, Qe De Oe 174631
8 147053, 35902, O Qe Do 182955,
9 155876 35902 Qe Qe De 151778,
' 10 165229, 35902 Qe Ce Qe 2C1131.
11 175142, 35902, Os O Ce 211044,
12 185651, 35902, Oe Ce O 221553
13 196790 35902, Coe o1 o 2226%2
l 14 208597, 35902, Ce Co De 244439,
15 221113, 35902 D i Ce 257015
16 234380, 35602 Oe Do Te 270252
17 248443, 35902 De De T 2543455
18 263349, 35602 Do Oe ; Ce 299251
| 19 279150, 35602, g 24 94 215052,
20 295899 35902 Oe Qe B i 231801,
21 313653 35902, Qe Qe Coe 245525
' 22 332473, 35902, 0. e B 368375,
23 352421, 35902, Ds Q. Qe 388323,
24 373566 35902, Qo Qo De LOG4LAR,
. 25 395980 35902, Co Co Ce 431822,






6__CURTIS ROAD SUPPORT COMPLEXsMCAS(H)sNEW RIVER9INeCeSCHEME D

ANALYSIS OF COST FACTORS

INVESTMENT OPERATING TOTAL ANNUAL DISCOUNT DISCOUNTED

YEAR cosT COST CcosT FACTOR ANNUAL COST

£ 1 1728700 © 133701 852401, 0.954 813191.
2 Oe 139568, 139568 0.867 121005.
3 O 145788, 145788 0.788 114881.
4 Oe 152382, 152382 0.717 109258.
5 Oe 15937C, 159370 0.652 103909.
6 Oe 166775 166779, 0.592 98733,
7 Oe 174631, 174631, 0.538 93951,
8 Oe 182955, 182955, 0. 489 89465.
9 Oe 191778, 191778, 0. 445 85341.
10 O 203131 201131, 0. 405 81458.
11 Oe 211044, 11044, 0.368 77664,
12 Co 221553, 221553, 0.334 73999.
13 O 232€52. 232692 0.304 70738.
14 Oe 244499, 244499, 0.276 67482.
15 Oe 257015, 257015, 0.251 " 64511,
16 Oe 270282 270282 0.228 61624,
157 Oe 284345, 284345, 0.208 59144.
18 Oe 299251, 299251, 0.189 56558.
19 Oe 315052, 315052, 0.172 54189,
20 Oe 331801, 331801, 0.156 51761.
21 O 349555, 349555, 0. 142 49637.
22 Oe 368375, 368375, 0.129 47520.
23 Oe 388323, 388323 0.117 45434,
24 Oe 409468, 409468, 0.107 43813.
25 Oe 431882, 431882 0.097 41892.

TOTAL 7187C0. 6263228, 6981626, 2577158,

UNIFORM ANNUAL COST  103086. (DISCOUNTED)

~ =53-







__PROJECT NUMBER
. PROJECT NAME
DATE

ECONOMIC LIFE" 25 Y
DISCOUNT RATE 10.

INVESTMENT COSTS

MAINTENANCE
REPLACEMENT
PERSONNEL
OTHER (0Oil)

4668,0000
CURTIS ROAD SUPPORT COMPLEXsMCAS(H) sNEW RIVERsNeCeSCHEME E
9/22/77

EARS

PERCENT

UTILITY(Electricity)

cosT
99312
40652

ESCALATION

O OoOoOO

PCT
PCT
PCT
P&
PCT







i CURTIS ROAD SUPPORT COMPLEXsMCAS(H)sNEW RIVERsNeCeSCHEME E

___SUMMARY OF OPERATING COSTS

ANNUAL COSTS
MAINTENANCE

REPLACEMENT

PERS

NNEL

———— - ——— T~ -

TOTAL

———— T - - — o o —— ——— - — " —— - o -~~~ —

YEAR UTIELITY
i 99312,
2 105270
3 111586,
4 118282
5 125379.
6 1329C1.
7 140875,
8 149328,
9 158288,
10 167785
1 1717852
12 188523
13 199834,
14 211825,
15 224534
16 238006
17 252286
18 267424
15 283469
25 30C477.
21 3185905
22 337616
24 357873,
24 379345,
25 402106

40652
40652
40652,
40652,
40652
406524
40652
40652
40652,
40652

*%0il

—— ",7V,A__55_ SUPSSHNSSP

13357,
19858,

21458,

195780

W N O
S ururwm
Qw N
o O

w
-

N
+
* 0
(&
<
w
-

NN N
[

Y AJT ) v

* o -

337543,
355723

A MR
2i46v20

A=A ~






INVESTMENT CPERATING

--_.._-_—-.—_-——-_—————_~---—_—---—-—--_-..—.....-—-—g--—_—.._._..—-—.._——-__..—_-.

___ANALYSIS OF COST FACTORS

YEAR CosT COST
1 960241 143348,
2 Oe 149577,
3 Oe 156186
4 Coe 163167,
5 Co 170634,
6 Qe 178226,
7 O 1856657,
8 O 165780,
9 Oe 205203,
10 Oe 19201
1 Coe 225810,
12 Ce 237065,
b1 Oe 2493T0¢C
14 O 261383
15 Oe 275125
16 (O 2893G3.
17 O 304532,
18 Oe 320596,
19 Oe 337643,
20 0. 355733,
21 Oe 374530,
22 Coe 395303,
23 Oe 416922,
24 O 439866,
25 Qs 464217,
TOTAL 960241, 6712376,
- UNIFORM ANNUAL COST 117686.

TOTAL ANNUAL

1103589,
149577,
156186
163157,
170634,
178526,
186857,
195780
205203,
215201,
225810,

334532,
320596,
337643,
355733,
374G3C.
395303,
416922,
439866

(DISCOUNTED)

56—

¢ CURTIS ROAD SUPPORT COMPLEXsMCAS(H)9yNEW RIVERsNeCeSCHEME E

DISCOUNT
FACTOR

CISCOUNTED
ANNUAL COST

.._——._—__.-.—-—-——-————--—-—.—_—_—..—_—__—____.._..-...._—-__—_—._—-.__———__._-_..—.._._—-..

1052824,
129683.
123075.
117012,
111253,
105687.
100551.

95736.
91315.
87156.
83098.
79180.
75698.
72224.
69056.
65982,
63343,
60593,
58075.
55494.
53240.
50994.
48780.
47066,

2942144,
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APPENDIX 01

ENVIRONMENTAL IMPACT ASSESMENT

Submitting DOD Component: Department of the Navy

Installation: New River Marine Corps Air Station (Helicopter)

Camp Lejeune, Jacksonville, North Carolina

Project Title: Exchange and Community Center, Project N518

Date of Submission: November 23, 1976

Assessment Authority: Prepared by J.N. Pease Associates

Charlotte, North Carolina for the
Department of the Navy in accordance
with OPNAVINST 6240.3D in compliance
with Section 102(2)(c) of the National
Environmental Policy Act of 1969

INTRODUCTION

a. Project Description. The proposed project is a support facilities

complex in which a range of functions will be incorporated into a
centralized shopping/recreation complex. The project will be

staged and completed over several years with the first two facilities
being an exchange and service station/car wash. The new facilities
will serve the personnel at both the New River Marine Corps Air
Station and Camp Geiger. The total number of persons this facility
will serve is estimated to be 18, 432 as shown in appendix 1-a. A map
which shows the scope of the proposed project is shown as appendix
1-b.

. Existing Environment of Proposed Site. The existing environment

of the proposed site consists of a triangular piece of timber land
surrounded by roads on two edges and a main line of Seaboard Coast
Line Railroad on the third edge of the proposed site. The total size
is approximately 89 acres.

The site is generally wooded with a mixture of pine and hardwood

vegetation. The sizes of these trees generally range from scrub
growth to 10-12" caliper trees. Some evidence of selective timber

w5 D
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removal is evident and therefore many of the trees are poorly
shaped and damaged as a result of such operations.

The site was selected by the Navy due to the favorable building
characteristics of the soil; the accessibility from base personnel
at Camp Geiger and the Marine Corps Air Station (Helicopter)

at New River; the relative close proximity to electrical power,
water, sewer and steam service; and the advantage of being
located at a heavily traveled intersection between the two bases
as mentioned above. Other nearby Federal projects are usually
related to the activities on the New River base and the Camp
Geiger base.

The project is expected to ultimately add population to the site in
terms of shoppers and tenants, but will basicly serve the two bases
as a support facility. It is expected that 18,432 persons will use

the facility, some occasionally and others daily. The rate of growth
for the area will be dependent on the future populations of the two
bases. Otherwise, the population growth should remain fairly
stable with the present population. See appendix 1-afor analysis
of population figures.

RELATIONSHIP OF PROPOSED ACTION TO LAND USE PLANS,
POLICIES AND CONTROLS FOR THE AFFECTED AREA

This project is a part of the Camp Lejeune Complex Master Plan
(MARCORB CAMLE]J) for the West Base and is an important part of

the plan. The plan states that the existing support facilities have many
problems due to the eighteen separate structures and the parking and
service problems associated with the separated buildings. This problem
coupled with the limited expansion possibilities of the existing facilities
clearly indicate the tremendous need for the new support complex. The
existing buildings are basicly wood frame construction with wood siding,
and are in violation of DOD criteria for location of personnel support
facilities. This is because the present location is within 4, 500 feet of the
center of the north-south runway. The buildings are also in Noise

Zone 2, which is not recommended for support facilities.

It is the recommendation of the master plan that the site mentioned
above be used to relocate or replace the existing personnel support
facilities at the air station and Camp Geiger. This project will not
conflict with the Clean Air Act or the Federal Pollution Control Act
Amendments of 1972.
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3. PROBABLE IMPACT OF THE PROPOSED ACTION ON THE

ENVIRONMENT

a.

The construction of the Exchange and Community Center Complex

with accompanying parking lots and recreational facilities will require
eventual clearing and grading of approximately 60% of the site (53 ac.), The
remaining 40% of the land will be used as vegatation buffers, future

areas reserved for expansion of the support facility and natural areas

for trails and recreational areas.

Any merchantable timber on the site could be sold for market value.
With proper clearing and grading techniques employed, there should
be little or no soil erosion or stream siltation. The added storm
water resulting from the paved areas will be diverted into an
existing canal parallel to the Seaboard Coastline Railroad. Much
of this drainage system is expected to be contained in underground
culverts.

Existing wildlife on the site consists of squirrels, rabbits, song-
birds, and rodents. These animals will relocate to adjacent forest
areas and many will return to the site after proper landscaping, or
continue to reside in the buffer areas which are to be preserved.

Secondary consequences for the environment will be the social and
economic changes associated with the persons which will use the
facility. Personnel totaling 1,826 residing in the Bachelor Enlisted
Quarters will greatly benefit by these facilities. They will be less
than 1, 000 feet from the recreational facilities and will be within
walking distance of both the recreational and shopping facilities.
The facility will also be convenient to the remainder of the base as
well as Camp Geiger.

The population patterns might slightly change for the two bases and
future facilities might find advantage in being located close to the
recreational or shopping area. This might be an even greater
possibility since utilities to this part of the base will be extended to the
site, thus providing amenities which have been otherwise absent from
the immediate area. At present this population change is not a part of
the Camp Lejeune Master Plan, but the possibility exists for growth in
the area. .
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ALTERNATIVES

No alternative sites are available that would fit into the MARCORB
CAMLEJ's Master Plan for the Exchange and Community Center
Complex. Alternative sites would not function properly with the
proposed vehicular circulation, and the only other alternative is to

not build the new complex. This would mean that the existing inadequate,
dysfunctional facilities would remain located within 4, 500 feet of the
center of the north-south runway, thus in violation of DOD criteria for
location of personnel support facilities.

The proposed plan will provide for wildlife losses in the form of
landscaping and buffer areas.

ANY PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH
CANNOT BE AVOIDED SHOULD PROPOSAL BE IMPLEMENTED

The three major elements which will result from the project are:
(1) loss of growing timber, (2) relocation of associated wildlife to

adjacent areas or buffer zones planned for the project, and (3) an
increase in storm water runoff due to the paving and construction of
buildings., Storm water will be diverted to an existing swampy

area west of Seaboard Coast Line Railroad and south of the pro-
posed development,

RELATIONSHIP BETWEEN LOCAL SHORT-TERM USE OF MAN'S
ENVIRONMENT AND MAINTENANCE AND ENHANCEMENT OF
LONG TERM PRODUCTIVITY

The proposed project will have short-term environmental losses due

to the removal of timber, relocation of wildlife, and increase in storm
water runoff. The long-term gain as a result of implementing the
proposed project will completely out-weigh the short-term losses. This
is due to the increase in landscape materials suitable for attracting birds
and small animals as well as the convenience and safety created for the
personnel which will use the complex. The number of people which will
use the complex is estimated to be 18, 432 and this social aspect of the
development will be well worth the sacrifice of several acres of timber
towards the development.
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ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF

RESOURCES THAT WOULD BE INVOLVED IN THE PROPOSED ACTION

IF IMPLEMENTED

The loss of tree growth and relocation of wildlife on approximately 60%
(53 acres) of the site would be irretrievable. The percolation of storm
water into the soil would be reduced due to the increase in pavement and
building area, however this storm water will empty into an existing canal.
The action will curtail the use of approximately 60% of the site for use

as a wildlife habitat or growing of timber.

The energy impact, the alternatives and the analysis of several systems
to provide energy to the site are analyzed and are shown in appendix 7-a.

CONSIDERATIONS THAT OFFSET ADVERSE ENVIRONMENTAL EFFECTS

The proposed Exchange and Community Center Complex is located at an
optimum location for use by the personnel at Camp Geiger and the

.New River Air Station. The personnel housed in the BEQ's at New River

are within walking distance of the proposed recreational facilities. This

in itself will save energy and reduce polution. With proper landscaping

and planning of buffer areas, the developed site will enhance the appearance
of the base. The complex will be functionally more suitable for shopping
than the existing structures,and will bring the various support facilities
into one complex.

SUMMARY

It is concluded that the project will not have a significant effect upon the
environment or be controversial. Preparation of a more detailed impact

statement is therefore not considered necessary.

J. Gary Morgan, ASLA

Landscape Architect

Jl Nl
Architect, Engineers, Planners
Post Office Box 12725

Pease Associates

Charlotte, North Carolina 28205
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APPENDIX 01-A

UNITED STATES MARINE CORPS
Marine Corps Air Station
(Helicopter)

New River, Jacksonville
North Carolina 28540

October 14, 1976

Mr. J. Gary Morgan

J. N. Pease Associates

Post Office Box 12725

Charlotte, North Carolina 28205

Dear Gary:

The base loading personnel figurés as per our additional input for the
Exchange Complex/Service Station Projects are as follows:

a.

C.

Active Duty Military Population:

MCAS (H) 5087

Camp Geiger 3834 Total: 8921
Active Duty Dependent Population:

MCAS (H) 4140

Camp Geiger 3122 Total: 7262
Retired Population: :

MCAS(H) Percentage 421

Camp Geiger Percentage 318 Total: 739
Retired Dependent Population:

MCAS (H) Percentage 861

Camp Geiger Percentage 649 Totalt "1510.

If any additional information is required, please let me know.

BJB:cbm

Sincerely,

F. M MOR;ij;}C:—7;//’*——_\

MAJOR, USMC
Facilities Officer
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APPENDIX 02
TRAFFIC STUDY DRAWINGS
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ELECTRICAL LOAD CALCULATIONS







ELECTRICAL LOAD CALCULATIONS

1. Two different calculations have been made:

a. Using mechanical scheme ""C'. This calculation is based on
the use of a central chiller facility. (Building No. 20)

b. Using mechanical scheme '""D'"'. This calculation is based on
the use of individual air-to-air heat pumps for each building.
Calculations using mechanical schemes "A'", "B'", and "E"
were not performed since loads are basically identical to the
scheme ""D'" case.

P Load factors and coincidence factor were based on NAVFAC DM-4
dated March 1974, updated October 1976.
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MECH, SCHEME:: C

ALEA: 4,600 SQ-F1.

. CODE +14036—

..~ DEMAND FACTORS
ITEM PURPOSE | SMALL [LIGHTING|SPECIAL| AR | TOTAL
— | MoTers |arPLIAM. APPLAN.|CONDIT,
I ‘
|. CONMECTED WaTTs/sa.fr. |- 1O \© | 3.5 | 2o | .g7 | 837
2. CONNECTED LOAD -IkkW 4.6 | 4.0 6. ! 9.2 3 278
%, DEMAND FacTor - % e e 1ee 1o |oC -
4. KW.- MAX, COINCIOENT DEMMID © © 5 6.t | .9 3 75.5;.
R AR 1S (R0 TSI N W S o = 5
DEMAND PAcTorR= L22 = 68 %
"PREUMINARY LOAD FactorR: 30
S MINIMUM TRANSFORMER SI12E- 30 KvA
.CHOSEN TRANSFORMER SIZE = 2772 kva
SPARE caphelry s 772 kva T
NOTE A:_f"._’::f:. ST ‘_”,- _’ R SR L S N
R s e g s -86-’ -






o m Al - J. N. PEASE ASSOCIATES

ARCHITECTS ENGINEERS PLANNERS =55 . L
URTIS RD, *GUPPORT ' PREPARED BY..... X -7 . .........
rrosect. CYURTIS RO, 1S CoM LR, wanee meon L

......................

3 ZC .l$ 3 e H“"' 17
[ i3 __LoAD TABULATION ™
; ' . BUILDING:: -#12 Yovih i CeN(EA ... . .- CODE t==—=
| ‘MECH. SCHEME:: C
' AREA. G 250 SG.F1.
. .. DEMAND FACTORS
|GENERAL|RecPT & :
ITEM PURPOSE | SMALL |LIGHTING|SFECIAL| AIR | TOTAL
' | MoTers |arpLisug. APPLAN |coneIT;
i .
' |. CONNECTED WATTS/Sa.FT. | — ) 3.0 | 05 |.8 |536
2. CONNECTED LOAD -IkkW e 2t 92 217 | 4.6 A 415
. $. DEMAND FACTOR -% — e 1 75 | 28 oo st
4, KW.- MAX. COINCIDENT DEMMID T — .9 207 4.2 5 28%
. : 5. N _
' R R e i Yot - -
| | Ry
I ‘ DEMAND Pacor= 228 = 4/ %
. % 47'5
1 |
“PREUMINARY LOAD FAcTorR: 25
~ MINIMUM  TRAMSFORMER. Si2€ = 34 keva
| . | .CHOSEN TRANSFORMER SIZE = 27% kKva
. SPARE  CAPACITY * 32  Kkva Nhar Sopeeny
NOTE :____‘;::: e S v A'“:'_i:‘_ R A L it ena bt s
. | SINERI AL Tor s e !







i

coun. 1o.. 4GB ... .+ J. N. PEASE ASSOCIATES oeston For. HOAD, CALCULATIONS
: ARCHITECTS '‘ENGINEERS PLANNERS |
................. e T

............................

Revsen [ H‘*‘( 17

B LOAD TABULATION
RBUILDING:: *» uwmerey . = . CODE 7401t—

"MECH. SCHEME:: C

ABEA: T,&15 S&.FT.

g el . PEMAND FACTORS
»
" |GENERAL| RecPT. § _
ITEM [PURPOSE [ SMALL |LIGHTING[SPECIAL| AIR | TOTAL
~ | MOTORS |ArPLIAM. APPLIAN.[cONDIT,
|. CONMECTED NA‘\’Té/{i&.FT. e \'o 4.0 — t.t .} G BT ‘
2. CONNECTED LOAD -lkW o=} 9,2 27 - b 2k Y \
$. PEMAND FACcTOR-~-Y,  |== | \O leo | - A ] B
&, KW.- MAX. COINCICENT OEMMD . — | 92 | 37 | — i e
5. ' TR i @
SRR T, Sk | SRR R L o . LB i Sem—

| | .
DEMAND FACTOR= _-%32_'—?22—: 24 %
| A

"PREUMINARY LOAD FACTOR = 35

i
{

CMINIMUM TRANSFORMER, SI2E= 52 KvA
- .CHOSEN TRANSFORMER SIZE 3@ 175 kva

SPARE  CAPACITCE 2% |kvA . . R it
NO'I'E I_,_.T.f'“.", RPN S T A et S e L A TR '.Lfff_,_.. -
*——:-—-»~—-~-—< . - - .-88- — P . 5% . e —







o m AGGER - J. N. PEASE ASSOCIATES sesian Fon, LOAD, CALCULATIONS

 moect CURTIS RO, GUPFOR | ‘ < memnev ... Pl

) T ARCHITECTS ENGINEERS PLANNERS
X CHARLOTTE, N. C.

......................

Levikep & May 77

. LOAD TABULATION
BUILDING:: #1 Ercsice . . CODEtHoio—=

‘MECH., SCHEME:: C

AeEA : 30,2%2 S&.FT.

- DPDEMAND FACTORS

GENERAL| RECPT. § : »
ITEM [PURPOSE [@MALL [LIGHNING|SFeciAL| AIR | TOTAL

— | MOTORS |ArPLIAM. APPLIAN.|CONRIT,

| : i

l. CONNECTED WATTS/sa.FT. || — Lo | 40 — |.88 |s85
2, CONNECTED LOAD -kW ] BRo2 AN - )7 - | 1683
$. PEMAND FACTOR - % i e, B - 100 A
4, K.~ MAX, COINCIOENT DEMAND| © — 3.0 96.& - 117 116.8
5. 2l | R il 7% o et P nAl I —

PEMAND Facor= L28 =69 %

“PRELUMINARY LOAD FACTOR.® Z5

CMINIMUM TRANSFORMBR. SRE: /37 KvA
-CGHOSEN TRANSFORMER SIZE * |50 Kva FPae mre -

GPARE CAPACITY = |2 kevA







COMM. NO.. 4‘6 Qe ...........

~J. N. PEASE ASSOCIATES

........................

_CHOSEN TRANSFORMER SIZE

SPARE  CAPACITY &
NOTE :_, T T ey e e

P

75 KkvA

TG0 R

r 2@s0 kva

mosect. CYRTI®, A, L A m"m:;:::::ﬁf :m“,-s enepnen oy, 2oL
FiLe unoer. GALCULATIONS : oate... JAN 12,1977
: : ' EELIJ\?.GD ) Mﬁ'f 7
——— LOAD TABULATION »
BUILDING:: #15 - Nco. _cup - CODE «Hobt—
"MECH, SCHEME: C
AREA: 22,000 S6.FT.
- DEMAND FACTORS
| F— GENERAL| RECPT. § ,
ITEM [PURPOSE | SMALL [LIGHTING|SPECIAL| AIR | TOTAL
— | MOTERS |AFPLIAM. APPUAN.|coNDIT,
F’_‘
l. CONNECTED WaTTS/sa.FT. | — 180 ) 5.0 .1.78 1| 9737
2. CONNECTED LOAD -IcW == __ )220 2 o0 12 210
9. DEMAND FACTOR - % T e 1085 {30 ({00 - =
4. KW.- MAX, COINCIOENT DEMMID| . — 5.5 5./ 33 /12 106, 6
&. g g oy
e s e I W s
- ¥ -
"DEMAND FACTOR = -LZ"f’T'é-: 51 %
e | A
|
TPREUMINARY LOAD FACTOR* Z 3
CMINIMUM  TRANSFORMER. SI12E= /25 VA







cour. 0. 4GB ... -J. N. PEASE ASSOCIATES sesion For. LOAD, CALCULATIONS
£ ARCHITECTS ENGINEERS PLANNERS gl p DL_
morecr CURTIS RO, G o AR ek wys S M e

....................................

W - LoAD TABULATION
RUILDING:: #ie EM ce . - CODE :740¢3—=

- "MECH. SCHEME:: C g

AREA. (2,800 S&.F1. : ;

__"DEMAND FACTORS |

- |GENERAL| RECPT % -
i ITEM PURPOSE | SMALL |LIGHTING|SPECIAL| AIR | TOTAL
—| MOTORS (AFPLIAM. APPLAN.[CoNDRIT,

e
e

. CONMNECTEP WATrs/sa.fT. [ — e, 3.0:4 5.0 ] .16:.1978

|2, CONNECTED LOAD - kW e 2 128 | 384 | .¢¢0 o, 122.2
9. DEMAND FACTOR-Y e 125 |:8s5. 1 30 (oo e
4, KW.- MAX. COINCIDENT DEMMD © — 3.2 32,6 | 19.2 v T
5. b ‘ he ol sl lnieiitoinl Dacvmig FHondiieen:
RATEESA LN TR T P [T B R AR Y

%EMAND FAcToR= 2L =5 %
|

122;2

TPRELMINARY LOAD Factor: 73

|

CMINIMUM  TRAMSFORMER. SI12E= 73 VA
.CHOSEN TRANSFORMER SIZE =2@125 kVvA

SPARE carPpeitrs 7 leva SR s T T

NDTE :.. e T e T e s ok Ko . ";"T’T:
)







com. wo.. GG ......... - J. N. PEASE ASSOCIATES pesien For. LOAD, CALCULATIONS
ARCHITECTS ENGINEERS PLANNERS S
TS RD, *GUPFORT ; 2L,
rrosect CURTIS RO, 1 o g o R P PREPARED BY..... 7 570 ...,

owre... AN (2. 21977

.............

N Ceucen ¢ May 1)

- CODE.« 74;4::3?:::

.....................

LOAD TABULATIO
BU_IL,DIMG:: #17 GYMNASIUM.

MECH, SCHEME: €

AREA: 42,000 39.F7.

i
|
e .. DEMAND FACTORS |
|GENERAL| RecPT. . :
ITEM [PURPOSE [SMALL |LIGHTING|SPECIAL| AIR | TOTAL
— | MOTORS |ArPLIAN. APPUAN.[CONRIT,
Iy _ -
|. CONMECTED NATTS/SD..FT. Doy W 3.0 — 36 | 438
2. CONNECTED LOAD -IkW o= o). 420 \26.0 - A |84~ }
9. DEMAND FACTOR-Y% = [To= T 1 90 | - (oo - |~
& KW.- MAX. COINCIOENT DEMAND] ~ — 4.2 3.4 4 G 133, 6.
5. ey v g %
PRI 5 I R AN o a5 AR R R ' It iy

| ] -
"DEMAND FAcTOR= —’-5-%;"—: 73 o
| : .

CPREUMINARY LOAD FactorR: 35
i |

CMINIMUM  TRANSFORMER. SI12E = |57 kva
.CHOSEN TRANSFORMER SIZE = Q25 KVA Pro wtD

SPARE CAPACITY® 8 kvA oy . Py ¢
NUTE :',_.::.'ZI: ‘M.”‘.‘_”.*- ¥4 »::'_.__-___ R T A N A o e B e
STty e st S e ® e -l ,-92- e * . -

,___';,T'







o . GGl - J. N. PEASE ASSOCIATES pesion For. LOAD, CALCULATIONS
ARCHITECTS ENGINEERS PLANNERS o 1 s
muq.@‘.’f‘ﬂﬁ.ﬁ?:f%‘éﬁ,%& o . ‘mnepanen v, len
. FILE unoer. GALCULATIONS ' msxg;A“'ZH"q;n
: Uiseo & ay 17
N | LOAD TABULATION
- BUILDING:: #&. Avte__doeey _swoe - CODE. ¢ T4o3t—]
' MECH, SCHEME:=C
l ACEA: &, 000 SG.FT.
___"PEMAND FACTORS
' : JGENERAL ReCPT. ¢ -
: ITEM PURPOSE | SMALL (LIGHTING|SPECIAL| AIR | TOTAL
' — | MoTors |ArPLIAM. APPLAN.[CONRIT,
& : :
. l. CONMECTED bavTs/sa.FT. [1.0 Lo 2.0 vo | .63 | 563
2. CONNECTED LOAD -IkcW _B.e | 8o \6 8.0 g 45"
. 9. DEMAND FPACTOR -9, 10 10 oo |° 1o |OoO s
& KW.-MAX cONCDENTOEMMIN .8 | .e | 16 | g 5 | 234
l, 5. B, 252 2 ‘;
; . Sl g @ 60 St S o -
I _‘ *
' PEMAND FACTOR = —%’-—4—: 52 %
! s
g | |
PRELUMINARY LOAD FACTOR:® 30
MINIMUM  TRANSFoRMER. Si2E= 22 Kva
' _CUOSEN TRANSFORMER SIZE = 2177 kva
' SPARE  CAPACITY = 9.5 kvA g .
T LA







:

com. 0. GG B ... -J. N. PEASE ASSOCIATES oesten For. LOAD, CALCULATIONS

ARCHITECTS ENGINEERS PLANNERS i i
nosect.@‘.’."?ﬁ?.ﬁ?ﬁ%‘éﬁfﬁfg& vt G R preease oy.... Rl ,
FiLe uoer. G ALCULATIONS oate... JAN . 17,1977

Bevisep € May 77

ik LOAD TABULATION »
BU]LD[MG:: ~# (9  SERyicE STATION - CODE. + 74o3e—

‘MECH. SCHEME:: C

AREA: 4,390 3@ .FT.

LRI . & - PEMAND FACTORS
|
" |GENERAL| RecPT. § 4
ITEM |IPURPOSE | SMALL (LIGHNING|SFPECIAL] AIR | TOTAL
— | MOTORS [APPLIAM. APPUAN.ICONRIT,
|. CONMECTED Watrs/sa.fT. [1.0 Lo Lo - I | 4.1~
2. CONNECTED LOAD -kW 44| 44 | 44 - 5 8.7
®. DEMAND FACTOR- % ey 4 & 03 20.. | oo | - .| loe -
4 KW.< MAX. COINCICENT DEMAND{ © , 9 3 4.4 e 5 2
5. S ¥ U ' proniall

DEMAND F.Acmz::—,%—g——: 62 %

“PREUMINARY LOAD FACToR: 20

}

SMINIMUM - TRANSFORMER, SI2E- (3 Eva
.CHOSEN TRANSFORMER SIZE = 16 kva

SPARE- CAPAeITY: 2  levA - ;B T
NOTE .“_r*“_ T i:;.:f:t"_;’.::f__ij‘_;_f;_:;:.._-::':.:.’_ B W e el <2 oo .-"_..._._...7,_‘
".——T-"“" B - o -94- % - - . Py . - - b






!

cous. wo.. 4G GB ... - J. N. PEASE ASSOCIATES pesien For. LOAD, CALCULATIONS
5 ARCHITECTS ENGINEERS PLANNERS e . an |
RO, * GUPPORT
rrosect CURTI® RO, S e i WY powediien 25403 PREPARED BY..... MR m L
FiLe unoer, GALCULATIONS ‘ owte... AN 12,1977

Levisep & pMay 17

BL” LDING: # 20 -mecuanicac _groa.. : j CODE. 1 821720=
MECH. SCHEME:® C '

AREA= |200 Sa.exw

SR . PDEMAND FACTORS

: JGENERAL RecPT § _
ITEM PURPOSE | SMALL |LIGHTING|SPECIAL| AIR
— | MOTORS IAFPLIAM. APPLAN.[CONDRIT,

p——

| CONNECTED Warrs/sa.rFT. | 20 5 5 — ALO |.

2, CONNECTED LOAD - kW s o =k I~ & — 405
%, DEMAND FACTOR - %% D 1o o | —~ (oo
&, ICW.- MAX. COINCIDENT DEMMID - 20 | .G e | T — | 408
5. 3 ‘ s i

et g TS s SRS RIS [ - 1 '. B

:PEMAMO FACTOR = j:é"; =99 %
! v i e

TPREUMINARY LOAD FACTOR T 26

|
I

CMINIMUM TRANSEORMBR, SI2E = 501 kva
.CHOSEN TRANSFORMER SIZE = 150 kwva

SPARE  caPhelTrt 249  keva 2l
NDTE.:'_'..;'TT.'.’,’.TT ",.",_”."T’.'.'.'.’._'.'.".f‘.'f'."..'.ff,"."f';'::",'.'L':._..h.;,..;..'.,..

e s st S -95- -







ELECTRICAL CALCULATIONS

- MECHANICAL SCHEME D"






coMM. and—é@g ,,,,,,,,,,, J. N. PEASE ASSOCIATES DESIEN FOR

........................

ns ao R vepaRen oY, D\ o
FILE UNDER. CALCQLATIONS. : oare. . AN 17,077

COINCIDENT PEAK DEMAND - MECH. SCHEME "D*

ARCHITECTS ENGINEERS PLANNERS
nos:cr.Cucfbl.-ﬂ S /D =Spppoer

COINCG 1~ | ADJUSTED| Colntl.
Pence ColNCct~ | DEencE
. Deng
No. FAaCILITY AREA | MAR. LoaD | FACTOR | FAacroa. | Peaw
: Ser | PEMAND | FAcwr |(TRelel-s) %

. Ckw) | C°4) (%) (%) | (ew)

{ |cuArel 10,0 | 59.3 z0 59 Gl 3.9

2 | CBILD CARE CENTER 1,475 | 22.7 | 30 59 ol 19.9

3 |COMMISSARY 118,800 10429 | 30 59 bl &7.2

4 |eaFeTERA Q300 | 80451 zo 48 5l 44.1

6 |CREDIT LNIeN | %o | 25 7 35 7/ 73 18.5

& |BaNK Vaee | 1o | 25 ¢4 L | (1.9

=7 |THRIFT SHoP -1 %5es | 7293 30 69 71 20.&

B I THEATARE A 10800 | ¢o.8 [2 44 47 26,4

Q |PeST OFFIcE . 6R%% | 2,3 .| 25 i A 26,8

& |[ROWLING ALLEY | 15,200 { joo.& | 15 -] 38 -{ 4 43.8

Tl |Ho2BY SUOP™ 4, 6oo 29 30 59 VA 23,6

42 | YOUTH CENTER Q250 | ¢L.o 25 | g5 57 35.2

17 | LIgrARY 7,815 | 78.92 35 4 bl 52.1

& | EXehaNGE 80282 | 220 | 25 | &5 57 1213

16 | Nco-cLud Quovo | |74. & 23 62 bé 1117

16 |[EM- cLuB 12,800 | )24 23 @2 64 Ol.C

(7 |GYMNASIUM d%ovo | 1226 | 35 | . ¢¢ be 06,2

18 | Ao HoRY SHoP 000 | 7224 30 59 o | 14.3

14 | SERVICE STATION A’?,qo //. 2 zo 49 B - 5'7
¥ ADWSTED Coinaneres FACTOR  ComPuTtD TotaL _bee
UsiNG  Foamuca ¢ Enz Ev #(\-Ee)R Losses —280

SEE  UsS. NAUY DEslen  MANUAL  NAVFAC a 179,
pM.4. Proe  4-1-1T SIARE - —tll.
GRAND TOTAL L047.9

4. peasen b Mae M

%

-







o w. AGGHE " - J. N. PEASE ASSOCIATES
ARCHITECTS ENGINEERS PLANNERS
CHARLOYYE, N. C.

LOAD TABULATIO

.................

.....................

‘MECH. SCHEME* "D

AREA=z 10,710 S&. FTC

e N
B Ul LDING D) CHAPEL FRELIGICUS “EDUCATION,

........................

Pensens ¢

-----------------------

May 77

g ity Sane T IDERMANMD . FACTORS
' - |GENERAL| RECPT: ¢ :
s S A B M ; . |PURPOSE | SMALL [LIGHTING|SPECIAL| AIR | TOTAL
: ‘ —| MOTORS |AFPLIAM. - |APPUAN.|conRIT,
|15 coNnECTED  WaTTs /50T o= le | Ro | — 57 | 8.7
2, CONNECTED LOAD kW | | 107 | 214 | - 4o | 72,
|9, PEMAND FacToR - % ] o |85 - oo —
&, KW~ MAX. COINCIOENT DEMAND| = R0 T R 40 1.4.5.
Pttt b . o -
G- B e ,;,,.;.,_-m—' ----- a5 ,._.._.,._\_ ¥ s E
V- ' - 593 . .,
PEMAND PacoR= ———= 02 %
IPREUMINARY LOAD Factor: 2o
CMINIMUM . TRANSFORMBR. S12E= 70 RvA

-CHOSEN TRANSFORMER SIZE

| SPARE" CAPACITYE: 57
NOTE :...'__-::_.': o ',.'.l.'::.”"_' '“,.‘" i

R i et | Y

';T.' levA T T

s2>e25 KvAa

CODE 74 oto}

ey

¥ T AL

TS

EEE AL R LS SR i DRl BU L R A

PR NN IR SWINE P S







com - SaB -J. N. PEASE ASSOCIATES pesian For. LOAD, CALCULATIONS

ARCHITECTS ENOGINEERS PLANNERS
CHARLOTTE, N. C. ;

.................

moiecr CURTIS RO, 1 QUPFORT

...................................

Reusen €& Mav 777

o & LoAD TABULATION
BU!LD”\]G: HFL  CHLD CARE.CENTER.. CODE. $im et

MECH. SCHEME:: D
AREA: 2,475 sa.FT

... DEMAND FACTORS
GENERAL| RECPT. § :
ITEM - [PURPOSE | SMALL |LIGHTING|SPECIAL| AIR | TOTAL
— | MOTORS |ArPLIAU. APPUAN . JconeIT,

F
l. CONMECTED WATTS/sa.FT. |- ~— o | 20 | — o Ji/.A AWy oes
2. CONNECTED LOAD ‘W  |== | 2,56 | 7.4 | - 725 | 34.9
0. DEMAND FACTOR -~ % e | .\O | \co | - | oo —
& KW.- MAX, COINCIDENT DEMAND| T = 025 | 1.4 | - 25 | 327
5. | PR B -
Gl _—u_—.-~‘-:.“_,. 3 -2 2 1607 A e -

-32:7

= 94 %

| :

DEMAND FACTOR =
, a
i . |
“PREUMINARY LOAD FAcTorR: 20

MINIMUM  TRANSFORMER, Si2E:- 38  Kva

-CHOSEN TRANSFORMER SIZE < kva
SPARE CAPACITY = levA : St B
NOTE :'_. e ki sy A G e SRR %5
sk A A Z99.:







o w. GBS -J. N. PEASE ASSOCIATES peston For. LOAD, CALCULATIONS

URTIGS RO, *GUPPORT
rosect CURTIS RO ZON PR e el

....................

ARCHITECYS ENGINEERS PLANNERS S ok .
' PREPARED BY..... ..p.’.l:'.‘.' ...........

: Revises @ Moy 77
e LOAD TABULATION il
BUILDING: #2- commissaayr. . — CODE 74023
‘MECH, SCHEME:= D
AREA: |8,500 Sa.&T
.. PEMAND FACTORS
GENERAL|RECPT. § :
ITEM IPURPOSE [SMALL |LIGHING|SPECIAL| AIR | TOTAL
| MOTORS (ArFLIAM. APPUAN.[CONRIT,
|- CONMNECTED WaTTS/6a.FT. |1 — o |do | — 75 | 1215
2. CONNECTED LOAD - lW | 2| TMo| — go | 91
$. DEMAND FACTOR - 26 a1 1. 2o | — 100 | =]
& KW.- MAX. COINCIOENTDEMMID . n | 271 | &892 - go | (429 ]
< : |
x e - a8

:ipe MAND FACTOR= "-'—’%2-;-?-: 75 %

"PREUMINARY LOAD FAcToR: 20

:
;

CMINIMUM  TRANSFORMER. SI2E - (4§ KvA
-.CHOSEN TRANSFORMER SIZE =200 kvaA PAD MO

SPARE CAPACITY ™ 30 | kvA "
NOTE | “TRAN S FORMER T | SERuE "ALSD . BLog Wk Ll Tl
O —— ¢ 4 - @ o e -100- - .'A : - - -






comn. no.. 4G GB........... - J. N. PEASE ASSOCIATES vesion ror. LOAD, CALCULATIONS

URTIS RD, *GUPPORT
rrosect. CURTIS RO, S ComMPEX L

p————

ARCHITECTS ENGINEERS PLANNERS - L.

oare... JAN . |3

_LOAD TABULATION

....................

.........

Revices € May 77

BUILDING: #4 - careTeria . CODE ===
‘MECH, SCHEME:: P
AREA:= €,200 S&8.FT.
... PEMAND FACTORS
GENERAL| RecPT. § . : -
ITEM |[PURPOSE | SMALL |LIGHTING|SFECIAL] AIR | TOTAL
- | MOTORS ArPLIAM. APPLIAN [conDIT,
& .
|. CONMNECTED WaTTs/Sa.FT. | — 1.5 |20 |50 |82 [\1.9"
2., CONNECTED LOAD -lcW De—_ | 4O | 80O |45 | 48 | /30.5
$. DEMAND FACTOR - 70 T | RE6 | 75 | 20 | oo e
&, KW.- MAX. COINCIOENT DEMAND] ~ v 2.5 | 2L.0]|12%495] 44 86,495
5. ‘ B = i
6 i U T —

t’PEMAND FACTOR = };5—3&:’—'4—5—: 63 %

¢

TPREUMINARY LOAD FAactorR: R0

CMINIMUM  TRANSFORMER. SI2E £ (02 KVA
..CUOSEN TRANSFORMER SIZE = —  kvA

SPARE CaAPACITY: — levA
NOTE ;. SEE - BLog. 2 PR TRANSFoRmER. USED
N G e O :







]

ARy WAy X - . J. N. PEASE ASSOCIATES besion For, LOAD, CALCULATIONS

ARCHITECTS ENGINEERS PLANNERS %0 & E an
URTIS RD, *GUPPORT ; B ) SR oo Y erarealevmmsere
rrosect. CURTIS RO, S ks syl CHIRLOTTE, K. C. PREPARED BY
T R T WYL T 13,4977

+ FILE UNDER. QAU:ULATIONG DATE JAN 0

kil P LAAD TABULATION
BUILDIMG'#5 CREDIT. UNION . . CODE. v ==

‘MECH, SCHEME::P

AREA: 2,800 Ss.FT . P

" DEMAND FACTORS '
GENERAL|ReECPT. § :

. ITEMN [PURPOSE [SMALL [LIGHNING[SPECIAL| AIR | TOTAL
- | MOTORS IAFPLIAM. APPLAN.[coNPIT, ‘

l. CONMECTED Warrs/sa.rT. | — o | 4o - 1 2.1

2. CONNECTED LOAD -lkW L= | B5e | 12 - 14 20.8
9. DEMAND FACTOR - % T ) 1o ] ‘oo - | 00 —
&, KW« MAX, COINCIDENT DEMMID ~ — 5 2| - 14 | 257 |
5. —— , 1 |

~

| : 2
DEMAND FACTORS 2257 -~ 43 9
i - 35,8

-

"PREUMINARY LOAD FACTOR: 25
MINIMUM  TRANSFORMER, SI2E: ‘30 KVA
_.CHOSEN TRANSFORMER SIZE ¢ — kvA

SPARE  CAPACITY = —  ~ [cvA Hon e
NOTE ! _See BLOG % 9~ FoR.  TRANSFORMER LIEB. . .







com . GGl -J. N. PEASE ASSOCIATES pesion For.LOAD, CALCULATIONS

ARCHITECTS ENGINEERS PLANNERS Ry . 2L
i PREPARED BY..... T . T . ..aeil,
CHARLOTTE, N. C.

.................

i - LOAD “TABULATION _
BUILDING:: %6 Bank i - - CODE Tt

‘MECH. SCHEME: ©

AREA= |00 S&.FTT : |

i
. DEMAND FACTORS i
"|GENERAL| RecPT. § :
ITEM PURPOSE | SMALL [LIGUNING|SFECIAL| AIR | TOTAL
—| MOTORS |ArPLIAM. APPLIAN. |CONRIT,
L ;
l. CONMBCTED WaTTs/safT. || — | R0 | 4.0 - 1% 1 1D.6
2, CONNECTED LOAD -lcW e | 28 |G | - | 0O 2.4
9. DEMAND FACToR - 70 R o e |' - loo
& KW.- MAX. COINCIDENT DEMAMD ~ = Ao | 7.6 | ~ lo
5. ) e g x
it o i vl I Sl bynieitand ek

:#EMAMD FAcwsz-.-_f-Z/%-u: 84 %

"PREUMINARY LOAD FAcTor s 25

CMINIMUM TRANSFORMER. SI2E= 2/ VA
.GHOSEN TRANSFORMER SIZE T 75 kva

SPARE CaPACITY = 4 7 levA Tad i
DR - i e i i 5 < -,'1?-;%_;'4-4:-:45-‘ s e e
~103- 7 ’

e e v s rem ot s Ao o e <
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com. w0 . GoCels - J. N. PEASE ASSOCIATES pesian For. LOAD, CALCULATIONS

ARCHITECTS ENGINEERS PLANNERS =
URTIQ KD, *GUPFORT PREPARED “OL..
rrosect CURTIS RO, 18 COMPLEX. et T o

........................

LOAD TABULATION

Revimen & May 77

BUILDING: #7- Tw=ier shee - CODE. t-—=—

MECH, SCHEME:: ©

AReA: 72,500 S&.FT.

PEMAND FacToR= ——==-=g3 %6

[PREUMINARY LOAD FacTor: 20O

i

S MINITMUM TRANSFORMER SI2E- -3¢ KVA
-CGHOSEN TRANSFORMER SI'ZE. T — kkva

SPARE CAPACITY S — |kvA

NOTE . SEE" BOLDING NOo. G Fork. TRANSFORMER USED ... ..

PO S A SU

-104-

i . - DEMAND FACTORS
o= -
GENERAL| RECPT. § : :
ITEM PURPOSE | SMALL |LIGHTING|SFECIAL| AIR | TOTAL
— | MOTORS |AFPLIAM. APPLIAN . [coNeIT,
L .
. CONMECTED WATTS/SQA.FT. [ == o | 6.0 — A | 6o
2, CONNECTED LOAD -\ | 25 | 150 - 14 20,5
9. DEMAND FACTOR - %% - O] 10D | - loo b
& KW.« MAX. COINCICENT DEMAND] = wm S S0 | - 14 29.3
5. ; ' e .
PRELL 4 T i
-29.3
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e m-SLGE " -J. N. PEASE ASSOCIATES pesten For. LOAD. CALCULATIONS
ARCHITECTS ENGINEERS PLANNERS
................. N(I.RLBTTE. N..C. i

oate...JAN . 13,1977

A B OAD S TABUHEATION Revieeo & May 17
BL”LDIMG.‘*& CEmS, THEATRE. CODE."MOSé_

‘MECH, SCHEME*=©

AReA= 10,800 5@ £T.

.....................

.. . DPDEMAND FACTORS
GENERAL| RECPT. § .
ITEM [PurPosE |[@MALL |LIGHNNG|SPECIAL| AIR | TOTAL
— | MOTeRS AFPLIAM. APPLIAN.[CONRIT,

I . :
l. CONMNECTED Watrs/so.fT. |1 — Le | Re | 4o e.o | \o.
2., CONNECTED LOAD - kW =l leq | 2.8 | 0.8 4z e G
9. DEMAND FacToR - 72 T — o |75 | b leo | ==
& KKW.« MAX. COINCIDENT DEMAND] = \ | 1. 42 | Lo.5.
5. 5
PRSI | LSRR L . Ui T b R

EMAND FACTOR= —22:5

=7 Y
65.6 %

RELUMINARY LOAD FACToR: |2

ey

CMINIMUM TRANSFORMER S\2BE=- /] kva
.CHOSEN TRANSFORMER SIZE = —  KVvA

SPARE  CAPACITY ¥ — |vA ok e T
NOTE:,,.ﬁiﬁr:' 2L0G. % 9 For _TRANSFORMER USEO, .. ...
D o— - -105; - - o oW G T L e LARUAES: A Pt
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v w. SeGB - J. N. PEASE ASSOCIATES oeston For. LQAD, CALCULATIONS

ARCHITECTS ENGINEERS PLANNERS b

URTIS RD, *GUPPORT : ~ 2L,
rmoect CURTI® RO COM PR X, oot 44 PREPARED BY..... 07757 oLieeeee.
FILE unoer. SHALCULATIONS ik oare... JAN . 13,1477

Revisens & May 77

a7 LOAD TABULATION N
BUI LD]MG: #¥9- PosTorrmice. .. CODE "74,533—_—-

'MECH. SCHEME:: ©

AREA: &,225 S=.FT.

—— PEMAND FACTORS

" |GENERAL| RECPT. §

A% ¢ TTEM iPuRPosE AMALL [LIGHTING|SPeciAL| AIR | TOTAL
— | MoToms|areLisw. APPLAN.|conpITS
|. CONMECTED UWatrs/sa.fT. | — le | 40 e |59 | 19

2, CONNECTED LOAD -lkW il e |82 6. 24 Ll.9

9. DEMAND FACTOR - 76 T— ) oo | Bo | oo —_—

&, K.« MAX. COINCIOENT DEMAND] ~ — a9 | 262 .| 24 | 54.3

6. e : S T TR S ekt B v M

DEMAND FAcwszsfﬂ..%: = 8% %

“PREUMINARY LOAD FAacTor: 25
i ‘ cTe .

CMINIMUM TRANSFORMEBR SI12E- 64 KVA v
_CHOSEN TRANSFORMER GIZE = 225 KvA PAD MTD

SPARE CAPACITY ® 20 kvA R S 0 S T
NOTE ;. TRanvsloenirs. P j.._s_g.w,v;t:.;;/'ltf.s.ra;.:: B0 S 0. 5, %K
—— — —— ST ® o e e > -106—/ . - - e g . -5 Gt Seas Wl &







com. .. 4666 -J. N. PEASE ASSOCIATES DES 16N ror. LOAD, CALCULATIONS

: ARCHITECTS ENGINEERS PLANNERS 2

RTIG RD.+GUPPORT . ‘o e
rorect CURTIS RO, S COMPLEX, CHARLOTTE, N. C. i PREPARED BY .
FiLe unoer. GALCULATIONS : onte...JAN . 13,1877

Revieen & May 77

et/ ~ o LOAD TABULATION N
BUILD”\]G:]O— BowwkinGg  ALLev. : CODE '740—4'5‘

‘MECH, SCHEME: ©

AmeA: |5 ,20c0 S&.PT.

S ] —— . DEMAND FACTORS

GENERAL|RECPT. §

ITEM [PURPOSE | SMALL [LIGUTING|SFECIAL] AIR | TOTAL
- | MOTOR3 |AFPLIAN. APPLIAN |coNRIT,
= ; —
. CONWECTED NATTs/sa.FT. E e o .. 8o | 3.0 | 46 . |\0.5T

R, CONNECTED LOAD -lcW e | 152 | 204|456 | .40 |187.2

%, DEMAND FACTOR - %6 e 0| 72 | Bo | ico | e
&, KW.- MAX. COINCIDENT DEMAND| -~ -5 | 28| 26.5| 46 |l00.9
5. i e :
Bt e e o ke e e " B S

DEMAND FACTOR= ——-—-——/’ 07“5 =78 %
L

IPREUMINARY LOAD FacTor: |5

CMINIMUM  TRANSFORMER. S12E = |20 EVA
.CHOSEN TRANSFORMER SIZE T 250 kva

SPARE  CAPACITY = 24  |evA
N e

-

e e e sm e B b e o

BT







oo . HLGCB . J. N. PEASE ASSOCIATES pesion For. LOAD, CALCULATIONS
ARCHITECTS ENGINEERS PLANNER‘S
CHARLOTTE, N. C.

.................

.................................

& May 17

LOAD TABULATION e -5
BU[LDIMG- ({- HoeBY. SHem. . .. CODE. '740313‘\

'MECH, SCHEME: ©

AREA 4")600 S FTL

" PEMAND FACTORS

[- ' : |GENERAL| RecPT. § :
ITEM [PuRPOSE [@MALL |LIGHTING[sPECIAL| AIR | TOTAL
- | MOTORS AFPLIAM. APPLAH.[coNDIT,

l. connECTED Warts/saer. [l.o | 1,0 |25 | 2o |4 [14.9-

2, CONNECTED LOAD -lkW bhibe | A4 | Mo | G2 | 2 55,5

$. DEMAND FACTOR - 26 wicts | e le | 100 | |© | oo | =

& KW.« MAX. COINCIDENT DEMMID] © |\ &5 - A q 21 -5

’ | -39
‘DEMAND TORE 2z 70 §
F AP, FACTORS ~ s A /’
|

"PREUMINARY LOAD FACTOR: 20
CMINIMUM  TRANSFORMER SI12E = 46 eva
-CHOSEN TRANSFORMER SIZE  T3@°5 kva

SPARE CAPACITY T 29 levA T . o BT ST
NOTE ) — = e SR St 0,1 it S R __ s

i s v S5 5 a0
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..............

Wl LOADJABULA—[‘IOM Pevsen & tlay 17
BU[ LDING:: #12 Yoorn. center ... . ... CODE ¢———

"MECH, SCHEME: D

AREA= T,250 S&.FT

-~ PEMAND FACTORS

" |GENERML| RecPT. & :
JF’URPOSE SMALL [LIGHTING|SFECIAL] AIR | TOTAL
— | MOTERS |AFPLIAN. APPLAN.lCONRIT,

ek 5 31121l

4

TCONHEC«TED NATTS/SO..FT. T — .o 20 | 0.6 AT T s
2, CONNECTED LOAD -lkW e 142 | 21.7.1.4:6 ) So.

comn. 00..46GS........... - J. N. PEASE ASSOCIATES oesten ror. LOAD, CALCULATIONS
ARCHITECTS ENGINEERS PLANNERS 4
TS RO, *GUPFORT J L.
rmosect. CURTIS A0, 1 A Y b PREPARED BY..... 7o ..

0

9. DEMAND FacTor - %0 —e | lO. |98 |.25 | (6o | —
. 4. KW.« MAX, COINCIDENT DEMAID] .9 20,7 A 29 ClLS .
’ . V . = 'll : <
. ‘DEMAND FACTOR= - £ z=77 % ‘
l "PRELUMINARY LOAD Factor: 25
B ..';‘MINIMUM TRANSFORMER, SI2E= 73 KvA |
l | .CHOSEN TRANSFORMER SIZE £2E125 kva
l SPARE  CAPACITY T ~ 2 ‘lavA Tl Sk R S S 7.
NDTE ._;‘: e A s e A R i -..f__:.._fj
. _ A T e s s o 2 L .







coun. no oGl - J. N. PEASE ASSOCIATES DES (N ror. LOAD, CALCULATIONS
ARCHITECTS ENQINEERS PLANNERS -
RD, * GUPFOAT ~ L.
rrosect. CURTIS RO, S COMP oo o Bl PREPARED BV, i p. &t b oy oo
. FILE UnoER. SGALEYLATIONS : : onre... JAM. 4 ,14717

= a L BB ATION, == ©
BUILDING: 2 Sigeary - - . - CODE .7407';___

MECH, SCHEME:: ©

AREA= 7,875 S&.FT

W ' -~ DEMAND FACTORS
GENERAL| RECPT. § :
ITEM - PURPOSE | SMALL |LIGHTING|SPECIAL| AIR | TOTAL
— | MoTers |arPLIAL. APPLAN.ICONDIT,

l. CONNECTED Warts/so.fT. | — e |40 | — | 828 |\2%5
2, CONNECTED LOAD -kW T2 | 2T — 41 872"
% DEMAND FACTOR - %0 oy o 1\ || - | 0o -
&, KW.« MAX. COINCIOENT DEMMID] | — Q7 | 27 - 4 78.92
5. | s
G..v_ e et : — - i ———— utemeanims ‘we e f Ve ieameee @ e ——

DEMAND FAcmnze_%: 9 % ‘ -‘

"PREUMINARY LOAD Factor: 25

CMINIMUM  TRANSFORMER. SI12E: 93 KVA o oY
-CHOSEN TRANSFOMMER SIZE = 3@ 31z e

SPARE CaAPACITY T 199 |vA ' e S J
NOTE | e e g S B P L ST e .-._.«-A‘
—_— - — . - -110— — <33 . . - = - - . i — v‘






com, w. Saleds - - J. N. PEASE ASSOCIATES pesian For. LOAD, CALCULATIONS

RCHITECTS ENGINI PLANNERS
UPPORT ARC E EERS :
----------------- ammx c"mLoYTE. N. c.r

.............................

N Revisen & May 77

.....................

= LOADGTABULATIO
BUI LDIMG:”: #14-Excuance. — = . CODE "Hozz=

‘MECH. SCHEME:= ©

ARE A 20,282 S&FT

T DEMAND FACTORS

S [
"|GENERAL| RecPT. § :
o ITEM - PURFOSE [SMALL [LIGHTING|SFECIAL| AIR | TOTAL
| MOTORS IAPPLIAM. APPLIAN . JCONDIT,

F
| CONMECTEP WaTTS/sa.fv [ — lo | 4.0 - 5.9 | 109"

2., CONNECTED LOAD -kW B 202l 1201 | .— ] I3 24,3

$. DEMAND FACTOR -%6 fo o s | o e R T e - S T

4 KW.- MAX. COINCIOENT DEMAND] T — D0 Q6.8 - =2 212.6

6‘ -~ . Ot i v tat et | cma b et i v [ < miein ssn 4 s it o] B & 4 e 5 . 5 < i st
e ——— e 8 1 e s 2 . - — o et e arre (S P -1 S SRR [P —
B -

a4 . ‘ZfZﬁ - °
TPTEMAND FACTOR= ~—~~&_=
_'D = F wked, 3 o1 %

“PREUMINARY LOAD FacToR: 125

CMINIMUM  TRANSFORMEBR S12E = 7250 Kva
-CHOSEN TRANSFORMER SIZE £ Z0c kVvA fAp MT'D°

SPARE CAPACITY = 50 lkvA =~ - S L “:j

NDTE :""T:::: ¥ fi.'",'.. Tlf:;":;?;;_:;_;_i"l.'; T et e g B e

i T E
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com: w. Sl - - J. N. PEASE ASSOCIATES pesten For. LOAD, CALCULATIONS
UPFOP-T ARCHITECTS ENQGINEERS PLANNEH§

................. COMMK cumLu“E' M. C. |

. FILE unoer. GALCULATIONS ' DAIEJAM‘{4'lQ17

.....................

LoAD TABULATION
BU[LDIMG:}“’JS- r»qco-_c_w.&‘-_..., S .. CODE. 1 T4cem=

'MECH. SCHEME: D

AREA = 22,00 S&.FT.

AR T DR "FACTORS

" |GENERAL| RecPT. § ;
et T EM C PURPOSE | @MALL |LIGHTING|SFECIAL| AIR | TOTAL
—.| MOTORS |AFPLIAM. APPLAN . |JcoNRIT,

| ===

l. CONMECTED WaTTS/Sa.FT. [ — e |20 | 60 | 6.6 | 146

2, CONNECTED LOAD -kW e | R0 G | lO0] O | 278

8. DEMAND FACTOR - %6 — | 25 |88 |80 | 102 | =

&, KW.«MAX. COINCIOENTDEMMID T — | 5,5 | 86 | 2% | &2 | 176
5. S = | e PR e DRl T AT

e [ecummapi Rm— R S R [ ——

DEMAND FAcmrzz_}—g%-‘”—r 63 % | |
|

CMINIMUM . TRANSFORMER. SI2E = 205 KVA Tk

|
“PREUMINARY LOAD FACToR: 22 | ‘
' ' |
i
. __CHOSEN TRANSFORMER SIZE = 225 kKVA PAR MT'D’

SPARE  CcaPACITY s 20 ""."KVA. B 7 e R SRR & R S

NDTE :,.l’_::f: : '.”:_“_:"_'__‘:'f '"‘_"'”": " R L A et e
-h‘———- T . . an- ;11,2.-,,— . . .o - Mlutsion i dr - -







cour. 10.. 4GB ... - J. N. PEASE ASSOCIATES oeston For.LOAD, CALCULATIONS

........................

ARCHITECTS ENGINEERS PLANNERS =
CURTIS RD, *GUPPORT : :
PROJECT. S N N YR IO . COMPLEX, CHARLOTTE, N. ©. PREPARED BY..... 70 . oeeeeees

.....................................

. & Mag 77

Lt Lt LOAD TABULATION BV
BU[LDIMG:&?lé’EM-CA—UB B ke CODE_:;‘?M}:-—_

‘MECH. SCHEME:=D

AREA: \2,Bc0 S®FT

GENERAL| RECPT. § :
ITEM : PURPOSE | SMALL [LIGHTING|SPECIAL| AIR | TOTAL
—| MOTORS APPLIAN. APPLAN.[CONDIT,

=

|. CONMECTEPR WaTTS/Sa.FT. [ =" o | 20 | o | 249 |48

Q. CONNECTED LOAD -kW = 2.8 | 284 640 49 164,27

9. DEMAND FACTOR ~ %6 e | OB 25 | 2o oo | =—- -

14, KW .« MAX. COINCIOENT DEMAND] ~ w 2.2 | D6l 192 | 49 104 -

D T R MR R

"DEMAND FAcors —2% =43 o
: 4.2

IPREUMINARY LOAD FAcToR = 173
‘. ' '

CMINIMUM. TRANSFORMER. SI2E = 122 EvA
.CHOSEN TRANSFORMER SIZE = 3@ 50KvVA

SPARE  CAPACITY: 28 levAa 3 et o

-

ettt s o 4 B i

O







AN NS 0 A - J. N. PEASE ASSOCIATES pesten For. LOAD. CALCULATIONS

i ~ARCHITECTS ENBINEERS PLANNERS o s
URTIS RD, - SUPPERT ; ~ “L.
~propect CYRTIS RO, 8 COMIPLE X o e SRR PREPARED BY..... )77 ... eeee..

....................................

i LOAD _TABULATION
BU[LD]MG: A7 - exmnasom . = . CODE :;74;pw:

‘MECH. SCHEME*=©

AReA: 42,000 S&.eT

hOrt e 1 : " DEMAND FACTORS
~|GENERAL| RecPT: ¢ .
1TEM [PURPOSE | SMALL |LIGHTING[SPECIAL] AIR | TOTAL
—| MOTORS |AFPLIAM. APPUAN. |coNeIT,
| | : :
| CONNECTED Wats/saft. |.— | Lo | 2.0 — |04 | 4.5~
2, CONNECTED LOAD -IkW e 42,0 | 1260 - . | ¢ | &4
8. DEMAND FACTOR -%0 e | 90 | = .| lee e
&, KCW.« MAX, COINCIDENT DEMAND! T = ez | 12,4 - e | 133.0
5. ‘ sescivin, || mespmnt fonomicmrmd = o
— T ST R ST IS JONCY [ SRS R—.
A

EMAND FAGTDR':’%.: 73 %

TPREUMINARY LOAD FACTEoR: 25

|
|
|
|
i
|

| |
TMINIMUM  TRANSFORMER SI12E: 157  kva

CLOSEN TRANSFORMER SIZE = 225 |eva PAe MTO-

SPARE CAPACITY = 68 “lvA LSS S B MRS S CERBTE
POTE < DN ETRLER B s e et s ok e R

———— e ool e aaias

2114~

.*
:

|






oo . LGl - J. N. PEASE ASSOCIATES vesicn For. LOAD, CALCULATIONS
< - ARCHITECTS ENGINEERS PLANNERS o .
~moreer CURTIB R0, AT i s paeasen ov..... 2l

.....................................

= LOAD TA BULATION /e ¢ Hw:
- BUI LD”\]G: -8 Avto hesexswe . . (CODE ¢ 740%6G—

"MECH. SCHEME: D

AREA: ’&poq SeLeT

sl e WP EMAND | FACTORS

GENERAL| RECPT. § ,
ITEM . [PURPOSE | SMALL (LIGHTING(SPECIAL| AIR | TOTAL
| MOTORS AFPLIAM. APPLIAN.[CONDIT,

F

{1 connecTED WaTrs/sacfT. |- .0 Lo | 2o | Lo |06Z | 5627

2, CONNECTED LOAD -lkcW Reo | 8o | leo | 8o 50 45

8. DEMAND FACTOR ~ %% el D | 100 frlo ] lee > e

&, KIW.- MAX. COINCIDENT DEMAND ~ + & B | 6 B S, | 224
5. % o | el eencmconibd] bt crshiickotes| Rty SO———

D — N SUNRRRN N I A B N ——

EMAND meé:_‘%;i: 52 %

"PRELUMINARY LOAD FAcToR:® 20

| 3

CMINIMUM - TRANSFORMBR S128 = 275 KvA

_CHOSEN TRANSFORMER SIZE = 377/ kva

. SPARE  CcaPAcCITY = |0.'._~.‘|<VA"T'.“':.:“..":A_f.".;:ﬂ'. ISR L e
NOTE ;- = s

— —

rr







conn. w Al Cel i - J. N. PEASE ASSOCIATES as;..ufon;!—!?é’.@..é@e.c_w;.r!ms

ARCHITECTS ENGINEERS PLANNERS =T, e Ol
b 2o At 1 i : L T
rrosec CURTIS RO, 2o VY g Pt APREPARED |
. Fite voee, GALCULATIONS ' ‘ e AN 14,1377

D = LoAD SEABULATION ="
B Ul L D l M G g _: 4= | SEQQ\GE..;..Sm“ou;;..__._ £ : CODE | 405 t‘.'i:

MECH, SCHEME:=D

AReA: 42490 se. T

PR S 5 s e -~ PEMAND FACTORS
" |GENERAL| RECPT. § :
ITEM PURFOSE [SMALL |LIGIMING|SPECIAL| AIR | TOTAL
— | MOTORS APPLIAM. APPLAN . |CoNRIT,

I coNMECTED Wavrs/safr. Lo | e | o | — |.6e2.| g2~

2, CONNECTED LOoAD -IkkW < 50 58 B ke | et |- 5o \ &2
8. DEMAND FACTOR - 96 —A2o- | 20 _|-\co. | — _. o | -
& K.« MAX. COINCIDENT DEMALD g | A 44 | - | so |12
6 4 I G s PP JOrTan = ' » -
Sia ' e F A AR
DEMAND FAGTDR:-~--/5-2 =6l Y
TPREUMINARY LOAD FACToR: Q0
CMINIMUM. . TRANSFORMER. SI2E= |2 KVA g

.CHOSEN TRANSFORMER SIZE = |5 “kva

SPARE  CAPACITY & 2 TlevA i i P R
'NOT'E:;;__:::T: s o o K N i L DA







cun. w0 SoGB T - J. N. PEASE ASSOCIATES pesien ror. LOAD, CALCULATIONS

ARCHITECTS ENGINEERS PLANNERS
UARTIS RD, *GUPPBRT '
moyect CHRTIS RO, S CoMPLEX o e P4

..................................................

LOAD TABULATION Reviseo & May 77

BUI LDIMG: 3‘#'3’&0 CME CHANCAL. BLDG , CODE = Gl

;

e e e

MECH, SCHEME:=- E
__DPEMAND FACTORS
' |GENERAL|RecPT: § ~
ITEM [PURPOSE | SMALL [LIGUTING|SFECIAL| AIR | TOTAL
— | MOTORS |APPLIAM. APPUAN.lCoNRIT,
=
|- CONMECTED WATTS/sa.fT. |1 1O 5 Ny - A0 | 5y
2. CONNECTED LOAD -ikW S L Y 4 G . - 38 5l
9, DEMAND FACTOR -% @4 ag: | -loo . loo. | ==
4 KW.- MAX. COINCIDENT DEMAD "D, | & il Ll ag . lass
5. T el e s
s T R gy e S R S B
{55 | -48. % .
PEMAND PACTOR = =9 %
! T“’ 5[!1
L '
“PREUMINARY LOAD FACTER.: 20
MINIMUM  TRANSFORMER, SI2E= 57 VA
.-GHOSEN TRANSFORMER SIZE T %925 kva
SPARE CAPACITY T & T levA . £ -t —’
NOTE (- ——— —o— F s A s W X 53 A e RS SR
e e T By e : g . h i







APPENDIX 04
SANITARY SEWER DEMAND
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SANITARY SEWER DEMAND

The demand for sanitary sewer service to the Support Facilities Complex
is expected to average approximately 98, 720 gallons per day (GPD). Peak
demand should be approximately three times the daily average rate or
296, 160 GPD. This figure represents 60% of the minimum capacity in an
8'" sewer laid at a minimum grade of .4%. Therefore if the maximum
capacity of the existing 8'" sanitary sewer adjacent to Curtis Road (in front
of Delalio School) exceeds 40% of the capacity of the pipe, overloading of
the sanitary sewer is likely and a larger pipe size might be necessary. The
following table shows the approximate demand of each of the planned
structures and the existing Delalio School. Demand requirements were
taken from Wastewater Engineering by Metcalf & Eddy. Capacities of
buildings were based on approximate square footage requirements and
probable functions of each structure.
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=021~

Facility

1. Chapel and Religious Education
2. @ Child Care Center

3. Commissary

4. Cafeteria

5. Credit Union

6. Bank

7. Thrift Shop

8. Theatre

9. Post Office
10. Bowling Alley
11. Art and Craft (Hobby Shop)
12 Y outh Center
138 library
14. Exchange
15. NCO Club
16. Enlisted Men's Club
17. Gymnasium
18. Automotive Hobby Shop
19. Service Station and Car Wash

Existing Delalio School

2
80
20

400
10
10

5

800
10
16

2

100

40
300
100
200

20

350

Capacity

employees
children
employees
seats
employees
employees
employees
seats
employees
Lanes
employees
seats
employees
employees
seats
seats
showers
mechanics
station
students

KoM OX M X M M X K M XM X M X M X MM X

DN =N
o Ul O

150

oDV
L 9O.OD

oo
o U

200
60
30
20
20
20
20
30
20

5, 000
15

Demand/Per Day

gallon/employee
gallon/child
gallon/employee
gallon/seat
gallon/employee
gallon/employee
gallon/day
gallon/seat
gallon/employee
gallon/lane
gallon/day
gallon/seat
gallon/employee
gallon/employee
gallon/seat
gallon/seat
gallon/shower
gallon/mechanic
gallon/station
gallon/student

Total average gallons per day

Total peak demand = 296, 160 GPD

GPD
40
1,200
400
60, 000
200
200
100
4, 000
200
3,200
120
3,000
160
800
6, 000
2,000
6, 000
400
5, 000

5,250

98, 720






Exchange and Community Center

Camp Lejeune
Jacksonville, North Carolina

Supplement to Planning Study Cost Estimate

New River Marine Corps Air Station (H)

1. Reference Para. 08.32 DESCRIPTION OF ALTERNATIVES

a. Selection Data for Central Plant Equipment for Scheme C

Centrifugal Refrigeration Machines

Number Required
Capacity

GPM

Ent. Chilled Water
Lea. Chilled Water
Based On

----?

Chilled Water Pumps

Number Required
Type

GPM

Head Loss

RPM

Based On

Motor HP

Condenser Water Pumps

Number Required
Type

GPM

Head Loss

RPM

Based On

Motor HP

Two

225 Tons

532

E2s

422

Trane CVHA 025

Two

Horizontal Split Case
532

75 Feet

1, 750

Weinman 4'' L2

15

Two

Horizontal Split Case
675

75 Feet

1,750

Weinman 5'" L3

15
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Cooling Towers

Number Required Two

Type Steel Forced Draft

Ambient Wet Bulb

Temp 78°

GPM 675

Ent. Water 95

Lea. Water Boe

Based On Baltimore Air Coil Co. VLT 235B
Fan Motor HP 2@ 15 ea.

Selection Data for Central Plant Equipment for Scheme E

Loop Circulating Pumps

Number Required Two

Type Horizontal Split Case
GPM 585

Head Loss 75 Feet

RPM 1,750

Based On Weinman 4" L2
Motor HP 15

Heat Rejector

Number Required Two

Type Closed Circuit Evaporative Cooler

Ambient Wet Bulb

Temp - 78°

Heat Rejected (443 Tons x 12,000 x 1.4 x . 95 (Diversity) =
7,070, 280 BTUH

GPM (2.2 GPM/10, 000)

BTU/2 585

Ent. Water 102°

Lea. Water 90°

Based On Baltimore Air Coil Co. VI-100-3

Fan Motor HP 2 @ 15 each

Pump Motor HP 3







Supplementary Heating Boiler

January Peak Oil Demand - 27 Gal/Hr.

BTUH Input (139, 000 BTU/

Gal. x 27) - 3,753, 000

BTUH Output (. 75 x

3,753, 000) - 2,814, 750

Based On - Cleaver Brooks Model M4W 4, 000
BTUH Input - 4, 000, 000

BTUH Output - 3,200, 000

Boiler HP - 95

Blower Motor HP - 5

Storage Tank

Tons of Refrigeration - 443

Gal. Tank Cap/Ton - 50

Tank Size (443 x 50) - 22, 150 Gal.
Select (Standard Size) - 25, 000 Gal. Tank

Reference Para. 08,51 INVESTMENT COSTS

a.

Cost Data for Scheme A

AC Systems 443 Tons x $1,470/Ton

Oil-fired Heating System 19 Systems x $5, 000. 00 ea.

Total
Cost Data for Scheme B
AC Systems 443 Tons x $1,470/Ton
Below Ground Steam Dist. (See Est. Sheets)
Above Ground Steam Dist. (See Est.Sheets)
: Total

Cost Data for Scheme C

Air Handling System 443 Tons x $1, 178/Ton
Chilled W. Piping (See Est. Sheets)
Below Ground Steam Dist. (See Est. Sheets)
Above Ground Steam Dist. (See Est. Sheets)
Central Plant Equip. (See Est. Sheets)
Central Plant Building 750S.F. x $25/S. F.

Total

= 123 <

$651, 210
95, 000

$746, 210

$651, 210
= 289,785
= 99,251

$1, 040, 246

1

$521, 854
234, 904
289, 785

99, 251

= 168, 838

= 18,750

$1, 333, 382






3%

Cost Data for Scheme D

Air to Air Heat Pump 31 units x 5, 500/ unit
Sheet Metal 250, 000 LBS x 1.65/LB
Grilles & Diffusers
Insulation
Controls
Check Test & Start 19 x $300. 00
Total

Cost Data for Scheme E

Air to Water Heat Pump 250 Units x 725/unit
Sheet Metal 250, 000 LBS x 1.65/LB

Grilles & Diffusers

Insulation

Controls

Check Test & Start

Sub Total '

Water Loop Piping (See Est. Sheet)

Central Plant Equipment (See Est. Sheet)

Central Plant Building 300 S.F. x $25/S.F.
Total

"

$170, 500
412,500
55, 000
45, 000
30, 000
5,700
$718, 700

I

1]

$181, 250
412,500
55, 000
45, 000
50, 000
8, 000
$751, 750
79,231
121, 760
7,500
$960, 241

]

]

Reference Para. 08.52 2 Maintenance and Replacement Costs

This data was developed using factors from Honeywell as follows:

a.

Maintenance Costs for Scheme A

(1) Packaged AC Units

Annual Cost
Assumed Average
Unit Size 443 Tons

31

]

300 + 40 x (15-5)
300 + 400 = $700
Assumed No. of Units = 31

Cost/Unit

Total Annual Costs = 700 x 31 = $21, 700
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$300 + $40 x (tons - 5)

14.29 (say 15 tons)






(2)

(3)

(4)

(5)

(6)

(7)

(8)

Heating & Ventilating Units

Annual Unit Cost = $20.00/Horsepower
Assumed Horsepower = 4 units @ 5 HP Ea. = 20 HP
Total Annual Cost = 20 x $20 = $400
Boilers
Annual Unit Cost = $550 + ($5 x HP)

= $550 + ($5 x 6 HP/unit) = $580
Total Annual Cost =515 Units x $580

= $8, 700

Fan and Pump Motors

Annual Unit Cost = $5/HP
Total Annual Cost = 115 HP x5 = $575

Unit Heaters (Oil)

Annual Unit Costs = $60 .
Total Annual Cost =% 209 60 =y $1,200

Boiler Water Treatment

Annual Unit Cost
Total Annual Cost

$12/HP
98 HP x 12 = $1, 176

1

Filter Service

Type Assumed = 1" disposable

Annual Unit Cost = $0.01/CFM

Total CEFM Assumed 200, 000

Total Annual Cost 200, 000 x .01 = $2,000.00

Controls

Annual Unit Costs:
Single Zone AH Unit Control,

Heating and Cooling $51
Minimum O. A, Control 30
2 Step DX Refrig. Control 50
Room Thermostat 6
Misc. 10

Annual Avg. Cost/Unit $147

Total Annual Cost = 31 Units x 147 = $4,557
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b. Maintenance Costs for Scheme B
(1) Steam Distribution & Condensate Return

Annual Unit Cost = 1%/year
Total Annual Cost = $389, 036 x .01 = $3, 890

(2) Packaged AC Units

Same as for Scheme A = $21, 700
(3) Heating and Ventilating Units

Same as for Scheme A = $400

(4) Fan and Pump Motors

1

Same as for Scheme A

$575
(5) Unit Heaters(Steam or HW)

Annual Unit Cost
Total Annual Cost

$16
20 x $16 = $320

(6) Filter Service

$2, 000

I

Same as for Scheme A
(7) Controls

$4, 557

1

Same as for Scheme A
c. Maintenance Costs for Scheme C
(1) Steam Distribution & Condensate Return
Same as for Scheme B = $3, 890
(2) Air Handling Units and Centrifugal Chiller System

= 3,500 + $11 x (443 - 100) = $7, 163

' Annual Cost = $3,500 + $11 x (Ton - 100)
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

Heating and Ventilating Units

Same as for Scheme A = $400
Fan and Pump Motors

Same as for Scheme A = $800
Unit Heaters

Same as for Scheme B = $320

Condenser Water Treatment (Chemicals, etc.)

Annual Unit Cost $2/Ton
Total Annual Cost = $2 x 443 = $885

1

Filter Service

Same as for Scheme A = $2, 000
Controls,

Annual Unit Costs

Single Zone AH Unit Control

Heating and Cooling $51
Minimum O, A. Control 30
Room Thermostat 6
Misc. 10

Annual Avg. Cost/Unit 97

Annual AH System Cost = 31 units x 97/Syst.
Cent. Refrig. = 2 units x $175/Unit
Total Annual Cost

]

Chilled Water Loop

1%/Year
$234,904 x .01 = $2,349

Annual Unit Cost
Total Annual Cost
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$3, 007
350

$3, 357







d. Maintenance Costs for Scheme D

(1) Air to Air Heat Pumps

Cost 1.3 x Cost of Packaged AC Units

1.3 x $21, 700 $28, 210

(2) Heating & Ventilating Units (Electric)

Same as for Scheme A = $400
(3) Motors

Same as for Scheme A = $575
(4) Unit Heaters (Electric)

Annual Unit Cost = $8/Unit

Total Annual Cost = 20 x 8 = 160
(5) Filter Service

Same as for Scheme A = $2, 000
(6) Controls

Same as for Scheme A = $4,557

e. Maintenance Costs for Scheme E

(1) Water Loop

Annual Unit Cost = 1%/year

Total Annual Cost = $79,231 x .01 = $792

(2) Supplemental Heating Boiler

Annual Unit Cost $550 x ($5 x HP)

$550 x ($5x 95) = $1, 025

(3) Air to Water Heat Pumps

Annual Unit Cost = $108/Unit
Total Annual Cost = 250 Units x $108 = ¢27, 000
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Heating and Ventilating Units (Electric)
Same as for Scheme A $400

Fan and Pump Motors

Same as for Scheme A

Unit Heaters (Electric)

Same as for Scheme D $160

Heat Rejector (Closed Circuit Cooler)
Maintenance & Replacement Cost

= 1.375 x Original Cost for 25 years

Annual Cost = 1.375 x 32,000 = . 1,760
25

Filter Service

Same as for Scheme A = $2,000

Controls

Incremental Water to Air

Heat Pump Control $23

Room Thermostat 6

Annual Avg. Cost/Unit $29
Annual Heat Pump Control Cost = 250 Units x $29 = $7,250
Water loop System = 175
Total Annual Cost 7, 425
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