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6. CATEGORY CODE

821-09

MILITARY CC,;STFIJCIION PF{OJE’9f DATA 24 Au 84

4. PiOJECT TITLE

REFUSE BURNING
SUPPLEMENTAL STEAM PLANT

7. PROJECT NUMBER 8. PROJECT COST ($OOO)
5. PROGRAM ELEMENT

P-822 42,000
ESCALATED TO APRIL 1988 9. COST ESTIMATES

ITEM U/M QUANTITY

FACILITY LS
CONTINGENCY LS
TOTAL CONTRACT COST LS
SU?ERVISION, INSPECTION, AND OVERHEAD (10%) LS
TOTAL REQUEST LS
TOTAL REQUEST (ROUNDED) LS
EQUIPMENT PROVIDED FROM OTHER APPROPRIATIONS LS

UNIT
COST

COST
($000)

35,876
3,588

39,464
2,171
41,63
42,000

124

Provide a one story Refuse Burning Supplemental Steam Plant, of Brick Venj
over masonry block, structural steel framing, reinforced concrete sb andpile foundation. Includes site improvements, access roads and paven,tsand utilities.

11. REQUIREMENTS
PROJECT: This Steam Plant will providecorrective measures for ce]evngthe existing and potential Pollution Abatement problems assooted withlandfill operations. It will prolong the life of existing landfills and
improve management techniques and controls. It provides a Refuse BurningSupplemental Steam Plant for Camp Geiger and MCAS(H) New River.REQUIREMENT: Utilization of solid waste from Marine Corps Base, CampLejeqne, N.C., and MCAS erry Point will eliminate costly expansion offacility landfills and/or procurement of new sites. This Plant will reduceoil requirements for steam generation at Camp Geiger, and Marine Corps AirStation (H), New River.
CURRENT SITUATION: Current landfill operations at Marine Corps Base, CampLejeune, N.C., and MCAS Cherry Point will require extensive improvements tocontain estimated increases in solid waste dsposal. Existing landfillsused by the local military bases and surrounding muncipalities are rapidlybeing filled to capacity. Attempts at obtaining other app[oved landfillshave met with opposition from the public. Sites available either cannotmeet environmental requirements or are infeasible due to cost and distancesfrom prospective users. Existing landfills have been monitored an some"EGJ
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3. INSTALLATION AND LOCATION

MARINE CORPS BASE
CAMP LEJEUNE, NORTH CAROLINA 28542

4. PROJECT TITLE

REFUSE BURNING SUPPLEMENTAL STEAM PLANT

5. PROJECT NUMBER

P-822

II. Continued

were found to have pollutants. Constant corrections are being made. This
project will enhance the environment by eliminating further need for
disposal of solid waste in landfills. It further will enable landfill
operators to tighten controls in the proper usage of existing landfills.
Steam is generated using costly fossil fuel with the present value cost for
25 years operation of $86.5 million dollars.

IMPACT IF NOT PROVIDED: A feasibility study titled "Solid Waste and Wood
Burning and Co-Generation Options" dated 19 October 1982 projected that
the current landfill at MCAS Cherry Point would be exhausted by the year
1992. It assumed that U.S. Forest land (Croatan Forest) would be utilized
beginning that year. The "Solid Waste Management Master Plans" for MCAS
Cherry Point and MCB Camp Lejeune dated 1977, revealed the present existing
landfill at Camp Lejeune has an additional suitable adjacent area of
approximately 20 acres that can be utilized until the year 2000. However,
impermeable liners are necessary to prevent leachate from further contam-
inating ground water.. A system of wells are monitoring gro1nd water
quality at prsent and corrective n.easures are being taken. Stricter
control measures will have to be implemented to prevent additional contamin-
ation. This project will make it possible for the current landfills at
both activities to dispose of inert and oversize waste for the life of’the
project, based on 25 years.
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3. INSTALLATION AND LOCATION

MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA 28542

4. PROJECT TITLE

REFUSE BURNING SUPPLEMENTAL STEAM PLANT

5. PROJECT NUMBER

P-822

SPECIAL CONSIDERATIONS

I. Pollution Abatement Requirement: Will be identified by the environ-
ment impact review and incorporated into the design of this facility.

2, Flood Hazard Evaluation: Requirements of Executive Order No. 11296
(Flood Hazards) are not applicable.

3. Environmental Impact: The project Environmental ImpactAssessment
will be written and processed through the local EIA Review Board.

4, Fallout Shelter Construction:
incorporated in this project.

Fallout shelter protection is not

5. Design for Accessibility of Physi__cp.lly Handicapped Personnel"
Provisions for physically handicapped personnel are not incorporated in
this project.

6. Use of Air Conditionin&:.Ceiling "U" factors will be made to conform
with DOD 4270.I-M.

7. Preservation of Historical Sites and Structures: This project does
not directly or indirectly affect a district, site, building, structure,:
jobject, or setting which is listed in the National Register or otherwise
possesses a significant quality of American history.

8. "New StarC" Criteria for Commercial or Industrial Activities Propram
(OMB Circular A-76): Not applicable,

DD FORM 1391DEC 76
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3. INSTALLATION AND LOCATION

MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA 28542

4. PROJECT TITLE ’ P ROJECT NUMBER

P-822REFUSE BURNING SUPPLEMENTAL STEAM PLANT

FACILITY STUDY

i. Project: This Steam Plant will provide corrective measures for reliev-
ing the existing and potential Pollution Abatement problem associated with
landfill operations. It prolongs the life of existing landfills and will
improve management techniques and controls. It further provides a positive
means to reduce the cost of steam production for Marine Corps Base, Camp
Lejeune, North Carolina (Camp Geiger) and MCAS (H) New River. Also, this
project will generate electricity which will defer energy consumption and
be a positive impact on energy reduction efforts.

2. Current and Planned Future Workload with regard to this project:
This project will generate steam and electricity for schools, administra-
tive facilities at Camp Geiger and MCAS (H) New Rver. The fcilities
and their demand for energy are expected to continue as a necessary rq,ire
ment throughout the life of the project.

3. Description of Proposed Construction:

a. e of Construction: This project will provide a permar,ent
facility with a 25 year life span.

b. Replacement: Boiler Plant G.650 may be shut down pending actual.
Refuse Burning Supplemental Steam Plant efficiency and generating capa-
bilities.

c. Description of work to be done:

(I) Primary Facility: Provide a permanent solid refuse burning
supplemental steam plant.

(2) Energy Conservation: This project will save 414,777 HBTU’s
of energy per year.

(3) Collateral Equipment: Requirements will be determined
during preliminary design procedures.

(4) Supporting Facilities: This project will provide a Refuse
Burning Supplemental Steam Plant that will relieve steam generating require
ments for G-650 gnd AS-4151 steam plant during the summer months.

4. Cost Estimate: Costs as shown on enclosure (3) were derived from the
Solid Waste,arrd Wood Waste Burning and Co-GeNeration Studyas accomplished
by J.: E. Sirrlne Cdmpany’for ye$ 1986 Enclosure (4)’/ Cost Summary Design
Analysis (FY-87) is escalated to 1988 as shown on DD Form 1391.

FORMDD, DEC 1391C. PREVIOUS EDITIONS MAY BE USED INTERNALLY
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3. INSTALLATION AND LOCATION

MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA 28542

4. PROJECT TITLE 5. PROJECT NUMBER

P-822REFUSE BURNING SUPPLEMENTAL STEAM PLANT

5. Justification for Project and Scope of Project:

a. Justification for Project:

(i) Project: Corrects potential Pollution Abatement Problems,
prolongs the life of existing landfills and eliminates the immediate need

for procuring new sites. Provides a Refuse Burning Supplemental Steam

Plant for Camp Geiger and MCAS (H) New River capable of burning solid waste

and producing 30,200 ib/hr steam and 725KW of electricity during the initial

year.

(2) Requirement: Utilization of solid waste from Marine Corps
Base, Camp Lejeu- E, nnd MCAS Cherry Point will eliminate costly expan-
sion of facility landfills and/or procurement of new sites. This Steam

Plant will reduce energy requirements for steam generation for Marine Cps

Base, Camp Lejeune, NC and Marine Corps Air Station (H) New River.

(3) Current Situation: Current landfill operations at Marine

Corps Base, Camp Lejeune, NC and MCAS Cherry Point will require extensive

i,nprovccnts to contain estimated increases in solid waste disposal.
Existing landfills used by the local military bases and surrounding munici-

palities are apidly being filled to capacity. Attempts at obtaining other

approved landfills have met with opposition from the public. Sites avail-

able either cannot meet environmental requirements or are infeasible due

to cost and distances from prospective users. Existing landfills have been

monitored and some were found to have pollutants. Constant corrections are

being made. This project will enhance the environment by eliminating
further needs for disposal of solid waste in landfills. It further will

enable landfill operators to tighten controls in the proper usage of

existing landfills. Steam is generated using costly fossil fuel with the

present value cost for 25 years operation of $86.5 million dollars.

(4) Impact if not Provided: A feasibility study titled "Solid

Wste and Wood Burning and Co-Generation Options" dated 19 October 1982
projected that the current landfill at MCAS Cherry Point would be exhausted

by the year 1992. It assumed that U. S. Forest land (Croatan Forest) would

be utilized beginning that year. The "Solid Waste Management Master Plans"

for MCAS Cherry Point and MCB Camp Lejeune dated 1977, revealed the present
existing landfill at Camp Lejeune has an additional suitable adjacent area

of approximate 20 acres that can be utilized to at least the y&ar 2000.

However, impermeable liners are necessary to prevent leachate from further

contaminating ground water. A system of wells are monitoring ground water

quality at present ad corrective measures are being taken. Stricter con-

trol measures will have to be implemented to prevent additional" contamin-

iation. This project will make it possible for the current lanfills at
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3. INSTALLATION AND LOCATION

MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA 28542

4. PROJECT TITLE

REFUSE BURNING SUPPLEMENTAL STEAM PLANT

5. PROJECT NUMBER

P-822

both activities to dispose of inert and oversize waste for the life of the
project, based on 25 years.

b. Justification for Scope of Project: This-project will correct
and alleviate pollution abatement problems associated with landfill

operations, improve management of existing facilities, and have a signifi-
cant impact in energy requirements for steam generation at Camp Geiger
and MCAS (H) New River. -It will greatly enhance this Command’s ongoing
attempt at energy conservation and pollution abatement controls.

6. Equipment Provided from Other Appropriations: $124,419 will be rqu-; eJ
for purchase of a truck and disposal containers in support of this facility

7. Connon Support Facilities: This project will supplement steam geher-

ating requirements of steam plant G-650 and AS-4151.

8. Effect on Other Resources: An increase in manpower to facilitate
operation of this plant will be required and consists of the following:

4 Crane OperatOrs WG-8
4 Boiler Operators WG-7
4 Boiler Mechanics WG-IO
3 Supervisors WS-7

9. Siting of the Project: See Enclosure (I)

I0. Other Graphic Presentations, including Photographs: See Enclosure (2).

ii. Economic Analysis: An ECIP economic analysis has been made with
support documentation. See Enclosure (3).

12. Environmental Impact: An Environmental Impact Assessment will be
written and processed through the local Environmental Impact Assessment
Review Board.

13. Quantitative Data: Not applicable.

14. Additional Information: A cost summary design analysis (FY-87) dated
29 March 1983, prepared by NAVFACENGCOM, Atlantic Division, Norfolk, VA
is attached as Enclosure (4).
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if>CATION: MCB, CAMP LEJFU ;Oi;.rH

P-822 REFUSE BURNING SUPPLEMENTAL STEAM

.ROJECT TITLE PLANT

DISCRBTE pOglON CO- GENERATION OF STEAM AND ELECTRICITY

JM: P-822

ZlSCA_L -k__%988

PREPAAED BY V. MARSHBURN

A. CONSTRUCTION COST
B. SlOB

D, 5hZRGY nEDIT CALC (IA+IB+IC)II

F. TAL IhSINT (IIB)

2. szc SAVaNtS (+) / cost (-)

L $/MBIU(I) EBTU/(2) SAVINGS(3) FACTOR(&)

3_3I__92 8 180,896 18.049
381 586 $-4,380 ,-0- 20.05

414,778 $ 4,561,503

21,824,415_
1,200,342__
1,223,906

2],823,796

821,823,796_

DISCOUNTED
sAvltcs(5)

3,264,991
87,831 17_._0

8

,o,6,1 1

(I) DISCOUNT FACTOR (TAB A)_ 9.524
’(2) DISCOUNED AVING/COST (A X 3AI) $-3,919,535

ITEM SAVINC) OF DlSCOr DISCOD gAV---

m. -$ 65658 5 .652 $ 49

. $-65,658 15 .251 $ 16,480

e.A 8.262,632 $ -96,122

Z.’-.., 4 IF D5 IS < PROJECT ES NOT

" FIRS LL SAVINGS 2F343A+(3B ARS ECONOMIC LI). TAL NT DISCOD SAVINGS (2F53C).’ ".

8-4-,01 5,657

$ 631,462

$87,080,504"

-99





SUFARY

LIFE CYCLE COST ANALYSIS

Information utilized inthis analysis was obtained from the Solid Waste
and Wood Waste Burning and Coal Generation Study as provided by LANTNAVFAC-
ENGCOM The study pertaining to Co-Generation is attached as supporting
documentation.

I. INVESTMENT:

Construction Cost
SIOH
Design Cost

$21,824,415
1,200,342
1,223,906

II. ENERGY SAVINGS

Co-Generation Plant

a. Usage (Page VI-14)
(3,402,000 KWH/year) X (.0116 MBTU/KWH) $39,463 MBTU

bo Resources Generated (Page Vl-17)
(.640 KW/HR + 790 KW/H_R) 715 KW/HR Average

2

(715 K,,!/HR X (8,760 HRS) 6,263,400 KWH/Year

(6,263,400 KWH) (,Oil6 14BT]/KWH) + $72,655 MBTU

Oil-Fired Plants ’(Status Quo)

a Usage (Page VI-25)
(38.99 MBTU/HR + 48.13 MBTU/HR) 43.56 MBTU/HR Average

2

(43.56 MBTU/HR) X (8,760 HR/Year ) 381,586 MBTU/Year

III. ENERGY COSTS

a. Electricity (.03434/KW) / (.0116 MBTU/KW) $2.9603/MBTU
$2.96 X 1.13 X 1.13 X 1.13 X 1.13 X 1.13 $5.45/MBTU

b. Fuel Oil (Page VI-25" $11.48/MBTU "

page 2 of ,_28





IV. Non-Enercjy_Annual) Costs

Co-Generation

Labor $437,951
Maintenance 241,018
Trash Transfer 345,527
Ash Disposal 17,951

TOTAL $I ,042,447

Net Non-Energy

(Recurring) Pages Vl-18 and VI-26)

Oil-Fired Boilers (Status Quo)

CP Development
CL Development
CP Maintenance
CL Maintenance

TOTAL

Annual Costs"

$1,042,447 $630,903 $411,543

$124,556
458,529
18,310
29,508

$630,903

Vo Nn-Recurring Costs

a. Co-Generation Plant Plant overhaul (Page VI-13)

$65,658/Year every 5 years.

Page 3 of





Colt Estimate

DEPARTMENT DIRECT COST SUMMARY

CASE 2 BACK PRESSURE TURBINE

Equipment

Equipment Erection

Equipment Foundations and Other Costs

Buidings & Structures

Electrical Installation Cost

Instrumentation Installation Cost

Piping Cost

Area Cost

SUBTOTAL CONSTRUCTION COST

S]OH @ 5.5%
(Supervision, inspection & overhead)

Contingency @ 10%

TOTAL CONSTRUCTION COST

8,984,000

170,600

294,400

3,700,000

463,000

250,000

2,246,000

38O,OO0

$ 16,488,000

906,800

$ 19,134,300

Page 4’ of 2_,8





ITEMIZED CONSTRUCTION COST ESTIMATE

EQUIPMENT LIST
CASE 2

Item Description
Motor
HP-RPM

Equip. Supports
Equipment Platforms and

Equipment Erection Other Costs
$. $ $

Boiler, 100 T/D Maximum Input
600 PSIG 725F
Unit No. 1

2,750,000 w/Equipment w/Bldg. Cost

F.D. Fan
Coupling
Controls
Motor
Intake Silencer

5O

Incl. w/Equipment
Incl. w/Equipment
Incl. w/Equipment
Incl. w/Equipment
Incl. w/Equipment

4,000

3. Combustion Controls Incl. w/Equipment

4. Boiler Breeching

5. Economizer

Incl. w/Equipment w/Bldg.

Incl. w/Equipment w/Bldg.

6. Stoker I0 Incl. w/Equipment w/Boiler

I.D. Fan
Coupl i ng
Fluid Drive
Motor 75

Incl. w/Equipment 7,000
Incl. w/Equipment
Incl. w/Equipment
Incl. w/Equipment

8. Precipitator
No. 1

600,000 w/Equip. Cost 20,000.

Ductwork
To Precip., Fan, Stack

w/Insulation
45,000 D&E "--’- 65,000

10. xpansion Joints 12,000 2,000 N/A

11. Isolation Damper

12. Boiler, 100 T/D Maximum Input
600 PSIG 725F
Unit No. 2

5 28,000 2,000 Incl.

2,750,000 w/Equip. Cost w/Bldg.-

13. F.D. Fan
Coupling
ConLrols
Motor
Intake SilenCer ......

Incl. Incl. 4,000.
Incl. Incl.. Incl.

-J Page 5 of 228





ITEMIZED CONSTRUCTION COST ESTIMATE

EQUIPMENT LIST
CASE 2

Item Description

14; Combustion Controls

15. Boiler Breeching

16. Economizer

17. Stoker

18. I.D. Fan
Coupling
Fluid Drive
Motor

19. Precipitator
No. 2

20. Ductwork-
To Precip., Fan, Stack

w/Insulation

21. Expansion Joints

22. Isolation Damper

23. Ash Handling System

24. Overhead Crane 5 Ton
Control Cab
Grapple
Bridge Motor
Trolley Motor
Hoist Motors (2)

25. Spare Crane- Control Cab
Grapple
Bridge Motor
Trolley Motor
Hoist Motors (2)

26. Deaerator

21. Blow-Off Tank

021882

Motor Equipment
HP-RPM Equi.pment Erection

1"0

75

$ $

Incl. Incl.

Incl. Incl.

Incl. Incl.

Incl. Incl.

Incl. Incl.
Incl. Incl.
Incl. Inc.
Incl. Incl.

600,000 Incl."

Equip. Supports
Platforms and
Other Costs

w/Bldg.

w/Bldg.

w/Boiler’

7,000

2O,OO0

45,000 D&E 65,000

12,000

5 28,000

80 (Toal) 575,000

2,000

2,OO0

Incl.

N./A

w/B 1 dg.

15
I0
I0 (Ea)

375,000
Incl.
Incl.
Incl.
16cI.
Incl.

50,000 w/Bldg-

"._1"5.

10 (Ea)

375,000
Incl.
Incl.
Incl.
Incl.
Incl.

5O,OO0

5,000.

;- 2,000 -..

1,000

w/Bldg.

1,5o0

100

Page 6 of ;._2,8





ITEMIZED CONSTRUCTION COST ESTIMATE

EQUIPMENT LIST
CASE 2

Item Description
Motor
HP-RPM

Equipment
Equipment Erection

$ $

Equip. Supports
Platforms and
Other Costs

28. Continuous Blowdown
System

Flash Tank
HeatExchanger
Valves

29. Condensate Tank

17,000 2,500

Incl. Incl.
Incl. Incl.-
Incl. Incl

5,00

15,000 1,000 100

30. Condensate Transfer
Pump
Motor

3,000 500 200
10 Incl. 500 200

31. Air Compressor
Air Receiver

25 6,000 500 200
Incl.

32. AirCompressor
Air Receiver

25 6,000 500 200
Incl.

33. Air Dryer 3,000 200 100

34. Stack Dual Wall (2)
150’ x 9’-0" Dia.

310,000 Incl. 90,000.

35. Raw Water Booster Pump
Motor

36. Raw Water Booster Pump
Motor

37. Feedwater Treatment
Equipment

38. Boiler Feed Pumps (2)
Motor

39. Boiler Feed Pump
Turbine

40. Chemical Feed
Equipment

3,000 500 100
20 Incl. Incl. Incl..

3,000 500 100
20 Incl.

30 Total

-2 @ 75

70,000 8,000 1,000

16,000 1,000 1,000
Incl. Incl. Incl..

8,000 500
12,000 Incl.

--" I0,000 800 - 300-:-
’-"" " 2@ 5 ’ ; :.

" ’ Page 7 of 28
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IIEMIZED CONSTRUCTION COST E ST I MAT E

EQUIPMENT LIST
CASE 2

Item Description

41. Camp Geiger
Condensate Transfer

Pump
Motor

42. Air Station
Condensate Transfer

Pump
Motor

43. Condensate Collection Tank
Pump
Mot o r

44. No. 2 Oil Storage Tank & Pump
10,000 Gallon

45. HVAC Equipment

46. Turbine Generator
900 KW Nominal Output
]2,470 Volt Generator
1175 KVA Rating

Motor -HP-RPM _ment

Equip. Supports
Equipment Platforms and
Erection Other Costs

$ $

7,000 500 I00
30 Incl. 200 Incl.

7,000
50 Incl.

500 100
200 Incl.

15,000 5’00 200
3,000 200 100
Incl. Incl. Incl.10

5

2O

25,000 500 500

15,000 Incl. 500

200,000 40,000 4,800

TOTAL, Equipment $8,984,000 $170,600- $294,400

.age of





CASE 2

47.

ITEMIZED CONSTRUCTION COST ESTIMATE

Buildings and Structures

Structural Steel
Excavation and Backfill
Refuse Pit and Basement
Mat
Piling
Roof Deck and Roofing
Walls and Siding
Intermediate Floors
Stairs, Doors and Drains
Miscellaneous Steel and Grating
Support Steel and Miscellaneous

TOTAL, Building and Structures

880,000
445,000
690,000
365,000
86,O00
190,000
270,000
89,000
160,000
135,000
390,O00

$ 3,70O,000

48. Electrical
Building Lighting
Electrical Equipment

TOTAL, Electrical

& Vi ring

49. Instrumentation

50. Piping
Boiler Plant
Export Steam & Condensate Return

TOTAL, Piping

Lines

63,000
4OO,OOO

$ 463,O00

$ 25O,O00

870,000
I,376,000

$ 2,246,000

51. Area
Area
Road Paving

AreaTOTAL, 380,000 5,

9 6f 28





CASE 2

DESIGN ANALYSIS COMPUTATIONS

JANUARY 1982

(Present Value 1986 Dollars)

ALTERNATIVE A Refuse-Burning Plant

I. Investment Cost

ao Refuse-Burning Plant Capital Costs (from equipment list)
Cons truction $I 6,488,000
Escalated to April 1985.

$16,488,000 X 2167 $19,106,682
i- 8-7-I

{scalated to FY86 10% Discount (2% differ.ential)$19,106682 X 1.0384 $19840,378

Total Escalated Cost
Contingency @ 10%
S.I.O.H. @ 5.5%

TOTAL

$19,840,378
I ,984,037
1,200,342

23,024,757

P.age lO of. 28’





Engineering @ 6% $989,280

Escalated to April 1984

$989,280 X 2066 $1,092,969
870

Escalated to FY-86

10% Discount (2% differential)

$1,092,969 X 1.1198 $1,223,906

Total Present Value Construction & Engineering

$23,024,757
+1,223,906

TOTAL $24,248, 663

Page II of 28
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bo Capital Costs for Ash Disposal

Investment for truck ($70,000) and disposal containers ($26,000)
$96:000 in years 1,9, 17

Escalated to Oct. 1986
$96,000 X 2317 $118,947

1870

10% Discount (2% differential) year 1
Present Value

.963
$114,545

10% Discount (2% differential) year 9
Present Value

10% Discounl (2% differential) year 17
Present Value

.526

.288

$ 62,566

34,256

Total Present Value Ash Disposal Investment $211,367

P.age 12 of2;





2. Recurring Costs

a. Annual Boiler Plant Labor Costs

4 Crane Operators (WG-8) @ $9.98/hr. (incl. benefitS)
4 Boiler OPerators (WG-7) @ 9.43/hr. (incl. benefits)
4.Boiler Mechanics (WG-IO) @ ll.09/hr. (incl. benefits)
3 Supervisors (WS-7) @ $12-.78/hr. (incl. benefits)

Unescalated Labor Cost

(4 x 9.98 x 2080) + (4 x 9.43 x 2080) + (4 x 11.09 x 2080)
+ (3 x 12.78 x 2080) $333,508

Labor escalated to Oct. 1986

FY82 FY83 FY84 FY85 FY86
$333,508 x 1.056 x 1.056 x 1.056 x 1.056 x 1.056 437,951

I0 Discount (0% differential)

Present Value labor Cost

9.524

$4,171,048

Page 1 3 of 28,"..,





b. Annual Boiler Maintenance Cost

INSTALLED COST
ITEM (.$ X 103 )

Boilers & Fans 3,250

Precipitators 1,200

Ducts & Stack 245

Ash Handling 575

Pumps 33

Water Treatment 37

Building 3,400

Internal Piping 740

Export Piping 1,376

Cranes 850

Electrical
Instrumentation 538

Turbine Generator 200

MAINT. FACTOR

0.025

0.015

0.010

0.025

0.015

0.020

O.OO5

0.005

0.010

0.020

0.020

0.020-

COST
($ x  o3)
81.25

18.00

2.45

14.38

O.50

.74

17.00

3.70

13.76

17.00

10.76

4.00

Total Unescalated Maintenance 183.54

Mintenance escalated to Ot. !986-_

Fy 82 Fy 83 Fy 84 Fy 85
$183,540 x 1.056 x 1.056 x 1.056 x 1.056

10% Discount (0% differential)

Present Value Maintenance Costs

/

Fy 86
x 1.056 .=.

9.524

$241,01 8

$2,295.;459

P.age 14 of





c. Plant Overhaul

$ 50,000 every 5 years

E,scalated to Oct. 1986>. \-L-

Fy 82 Fy 83 Fy 84 Fy 85 Fy 86

$ 50,000 x 1.056 x 1.056 x 1.056 x 1.056 x 1.056

10% Discount (0% differential) year 5

Present Value Overhaul Cost

10% Discount (04 differential) year 10

Present Value Overhaul Cost

10% Discount (0% differential) year 15

Present Value Overhaul Cost

10% Discount (0% differential)year 20

Present Value Overhaul Cost

.652

.4O5

.251

.156

$ 42-,80.9.

$ 26,591

$ i 6,480

,242

-Total Present Value Overhaul Costs $ 96,122
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Annual Incremental Electrical Costs

pumping Power* II0 30
Io0

crane Operation
30 320

400
P r eci pitatorS

60
sh andn9 OL

luded snce a redUCtiOn
-,ng s no c_ be real.ze.cedater pu v ,or Dumpn9 eedWaw

s mau
* NOIE

Annual Demand Cost increase

456 KW ) $ 73.598/KW $ 35,769/yr-

Annual K\4 increase
486

Annual Dollar increase-per KWH 38/yr.

3,402,000 K’h/hr" $ .OETZ6/K’Ah $ 9,7

increase
]ectrical Cost

Total Annual 738 $ 128,507
$ 35,769 + $ 92,

Escalatea to Oct. 198 i " -FY85 FY86
F82 F83 F84

18.049

1 DiscOunt
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Yr.

1986 1
2
3
4

1990 5
6
7
8
9
I0
11
12
13
14

2000 15
16
17
18
19
20
21
22
23
24

.2010 25

Total

Annual Trash TransfeF Cost from Cherry

$10/tqn (19.7_7) _escal_a.ted_to Oct. 1986

:$I0 X 2317 $17.I0
1355

of Op. Tons/yr._ $/y_r__.

15,538
15,793
16,048
16,303
16,558
16,813
17,068
17,323
17,578
17,833
18,088
18,343
18,598
18,853
19,108
19,363
19,618
19,873
20,128
20,383.
20,638
20,893
21,148
21,403
21,658

:65,699
270,060
274,420
278,781
283,141
287,502
291,862
296,223
300,583
304,944-
309,304
313,665
318,025
322,386-
326,746
331,107
335,467
.339,823
344,188
348,549..
352,909
357,270
361,630
365,99]
370,351

Present Value Transfer Cost

Point to Lejeune

10% Discount
0% differential)

.954

.867
788
.71/
.652
.592
.538
.489
.445
.405
.368
.334
.304
.276
.251
.228
.208
189

.172

.156

.142

.129
: .Ii/

I07
.097

Present Value

$ 253,477
234,142
216,243
199,886
184,608
170,291
157,022
144,853
133,759
123,502
113,824
140,764
96,679
88,978
82,013
75;492
69,777
64,227
59,200
54,373
50,113
46,087
42,310

$2,840,615
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f. Annual Ash Disposal Cost

Yr. 1982

1986.’ 1 $ 13,702
2 13,756
3 13,862
4 13,916

1990 5 14,022
6 14,075
1 14,128
8 14,950
9 15,003

"10 15,110
11 15,163
12 15,216
13 15,269
14 15,323

200 15 15,376
16 15,429
17 15,535
18 15,588
19 15,642
20 15,748
21 15,802
22 15,855
23 15,908
24 16,014

16,0672010 25

10% Discount

i 0% di fferential

$ 16,886
16,952
17,083
17,1 50
17,280
17,346 ..
17,411’
18,424
18,489
18,621
18,686
18,7.52
i8,817
18,884
18,949
19,014
19,145
19,210
19,277
19,407
19,474
19,539
19,605
19,735
19,800

.954
867
.788
.717
.652
.592
.538
.489
.445
.405
.368
.334
.304
.276
.251
.228
.208
.189
.172
.156
.142
.129
.117
.107
.097

Total Present Value Ash Disposal Cost

Present Value

$i 16,109------.
14,698
13,461
12,296
I ,26/
I0,268
9,367
9,009
8,227
7,541
6,876
6,263
5,720
5,212
4.,756
4,335
3,982
3,630
331.5
3,027
2,765
2,520

__2,293-
2 ,Ill
l ,920

170,968

Escalation from 1982 to 1986 =-2-3i-7 1.23Z4-

Ash 80 Ibs/cf. 30% moisture

Ash Disposal -:5 days per week ..
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3. Benefits

Revenues generated

Year Av. /hr
Generated

from sales of electricity to CP&L

*Net Revenue 10% Discount

Jan. 1982 $ ** Oct, 1986 $ (7% differential)

1986 1 640 $232,640 $428,624

2 646 234,821 432,642

3 655 238,092 438,669

4 660 239,910 442,019

5 670 243,545 448,716

6 674 244,999 451,395

7 680 247,180 455,413

8 685 248,998 458,763

9 690 250,815 462,110

I0 700 254,450 468,808

II 705 256,268 472,157

12 710 258,085 475,505

13 715 259,902 478,853

14 720 261,720 482,202

2000 15 725 263,538 485,552

16 730 265,355 488,899

17 740 268,990 495,597

18 745 270,808 498,946

19 750 272,625 502,294

20 750 276,260 508,991

21 766 278,441 513,009

22 770 279,895 515,688

23 7/5 281,712 519,036

24 785. 285,348 525,735

2010 25 790 287,165 529,083

.986

.959

.933

.908
883
.859
.836
.813
.791
.769
.748
.728
/08
688
670
.651
634
616
600
583
567
552
.53/
522
508

Total Present Value Electricity Renvenues Benefit

* Source: CP&L Schedule CSP-3B effective 9-24-82

lO-Year Capacity Credit.:- %

**Escalation from Jan. 1982 to Oct. 1986

FY82 FY83 FY84 F85 FY86

1.13 X 1.13 X. 1.13 X 1.13 X 1.13 1.842435

Variable Energy

Present Value

$ 422,623
414,904
409,278
401,353
396,216
387,748
380,725
372,974
365,52.9
360,513
353,174
346,168
339,028
331,755
325,320
318,273
314,208
307,351
301,376
296,742
290,876
284,660
278,72_2
274,434
268,774.-

L_: _$8,542,724

Credit and .
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SummarySheet Alternative 2A Total

Investment Cost .
Boiler Plant

Ash Disposal

Recurring Costs

Labor

Maintenance

Plant Overhaul

Incremental Electrical

Trash Transfer

Ash Disposal

Total Present Value Cost

Less Present Value Benefits
Sale of Electricity

Net Present Value Alterantive 2A

Discount Factor 9.524

Uniform Annual Cost

Present Value

$24,248,663

211,367

4,171,048

2,295,459

96,122

4,273,386

2,840,615

170,968

$38,307,628

8,542,724

$29,764,904

$ 3,125,252
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ALTERNATIVE B Incremental Cost of Refuse Landfills at Cherry Point and
Camp Lejeune

Investment Costs

a. IncrementalCost of Landfill Cherry Point

Capital Cost
$298,704 (1977) i year 5

Escalated to Oct 86
$298,704 X 2317 $510,772

355
10% Discount (2% differential) year 5 .712

Present Value Capital Cost

Capital Cost
$36,000 (1977) in years 8, 16, 23

$363,669

Escalated to Oct. 1986
$36,000 X 2317 $61,558

1355

10% Discount (2% differential) year 8 .568

Present Value Capital Cost

I0% Discount (2% differential) year 16 .310

Present Value Cap-ital Cost

$ 34,965

$ i9,082

10% Discount (2% differential) in year 23 .183

Present Value Capital Cost" $ 11,265-

Total Present Value Capital Costs Cherry Point -$428,981
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Existing Boiler Plant Replacement/Upgrading Cost

Camp Geiger Capitl Cost
$2,000,000 (19825) in 1989

Escalated to Oct. 1986
$2,000,000 X 2317 $2,464,893

1 88-O

10% Discount (2% differential) year 2 .893

Present Value Capital Cost $2,201,150

Air Station Capital Cost
$2,000,000 (1982) in 1996

Escalated to Oct. 1986
$2:000,000 X 2317 $2,464,893

1880
I0% Discount (2% differential) year lO .488

Present Value Capital Cost $1,202,867

Total Present Value Replacement Costs $3,404,017
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Cos.t&

al Incremental Landfill

19775 19875*

53,312 91,161
54,208 92,694
55,104 94,226
56,000 95,758
56,896 97,290
57,792 98,822
60,438 I03,347
61,334 104,879
62,230 I06,411
63,126 I07,943
64,022 109,475
64,918 Ill ,007
65,814 112,539
66,710 I14,071
67,606 I15,604
68,502 I17,136
69,398 118,668
70,294 120,200
71 190 121,732
72,086 123,264
72,982 124,796
73,878 126,328
74,774 127,861
75,670 129,393
76,566 130,924

25

a! Present Valu Development

from 1977 to 1986 2317

Development Cost Cherry

10% Discount
(2% differential)_

0.963
O. 893
0.828
0.768
0.712
O. 660
0.612
0.568
0.526
0.488
0.453
0.420
O. 389
O. 361
0.335
O. 310
0.288
0.267
0.247
0.229
0.213
0.197
0.183
0.170
0.I 57

Point

Present Value

$ 87,788
82,775
78,019
73,542
69,270
65,223
63,248
59,571
55,972
52,676
49,592
46,623
43,778
41,180
38,727
36,312
34,176
32,093
30,068
28,227
26,582
24,887
23,398
21,997
2o_3 5_5!

Cost Cherry Point

1.70996

$1,186,279





b. Annual Incremental Landfill Development Cost Camp Lejeune

10% Discount
Yr. of Op.. 197$* 1987* (2% differential)

1986 1 $215,809 368,960
2 217,609 372,037
3 219,157 374,684
4 220,956 377,760
5 222,505 380,408
6 224,304 383,484
7 223,732 382,506
8 225,532 385,583
9 227,331 388,659

I0 228,879 391,305
II 230,679 394,383
12 230,107 393,405
13 231,906 396,480
14 233,706 399,558

2000 15 233,134 398,580
16 234,933 401,656
17 236,481 404,302
18 238,281 407,379
19 240,080 410,455
20 241,629 413,103
21 243,428 416,179
22 242,856 415,201
23 244,655 418,277
24 246,204 420,925

2010 25 248,003 424,001

Total Present Value. Development

.963

.893
828
768
.712
.660
.612
.568
.526
.488
.453
.420
389
361
335
310
288
267
247
229
213
197
183
170
157

Costs Camp Lejeune-

Present Value

$ 355,308
332,229
310,238
290,119
270,850
253,099
234,093
219,011
204,434
190,957
78,655

165,230
154,231
144,240
33,524

124,513
I16,439
I08,770
Ol, 382
94,601
88,646
81,795
76,545
71,557
66,568

$4,367,034

* Escalation from 1977 to 1986 2317
1 355

1.70966
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Year

1986

2000"

2010

c. Annual Incremental

__Yr. of Op.. 19775*

I $ 9,520
2 9,680
3 9,840
4 10,000
5 10,160
6 10,230
7 10,480
8 10,640
9 10,800

I0 10,960
11 11,120
12 11,280
13 11,440
14 !1,600
15 11,760
16 11,920
17 ]2,080
18 12,20
19 12,400
20 12,560
21 ]2,720
22 12,880
23 13,040
24 13,200
25 13,360

Landfill

19265*_

$ 16278
16,552
16,826
17,099
17,373
17,492
17,920
18,194
18,467
18,741
19.014
.19,288
19,561
19,835
20,109
20,382
20,656
20,929
21 20"_3
21,477
21,750
22,024
22,297
22,571
22,845

Maintenance Cost- Cherry Point

10% Discount
0% differential)

.954

.867

.788

.717

.652

.592

.538

.489

.445

.405

.368

.334

.3O4

.276

.251

.228

.208

.189

.172

.156

.142

.129

.117

.107

.097

Present Value.

$ ]5,530.
]4,350
]3,258
]2,260
] ] , 327_
1 O, 355,
9,6413
8,896
8,218)
7,590
6,997j
6,442
5,9.46]
5,47.4;
5,047’
4,647:
4,296
3,955
3,647
3,350
3,088
2,841
2,608
2,41{
2,215

Total Present Value ntenance Costs Chery Point $174,393

Escalation from 1977 to 1986 2317
1355"

1.70966
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1986"

20OO

2010

Total

d. Annual Incremental

Yr. of Opt 19775*

1
2
3
4
5
6
7
8
9
I0
11-
12
13
14
15
16

18
19
20
21
22
23
24
25

$ 16,460
16,597
16,715
16,853
16,971
17,108
17,064
17,202
17,339
17,457
17,594
17,551
17,688
17,825
17,781
17,919
18,037
18,174
18,311
18,429
18,567
18,523
18660
18,778
18,915

Landfill Maintenance Cost Camp Lejeune

10% Discount
19865.." (0% differential[
28,145
28,380
28,582

29,254

30,Oil
30,211
30,4801
30,404
30,640
30,842
31,076

31,512

3] ,673_
31,907.
32,]09,

954
.867
.788
.717
.652
.592
.538
.489
.445
.405
.368
.334
.304
.276
.251
.228
.2O8.
189
.]72
.156
.142
.129
.117
.107
.097

Present Value Maintenance Costs Camp Lejeune.-

Present Value

18,920’.
]7,318
15,698
14,383
13,193
12,089
l I ,07]
I0,023
9,184 ;
8,412,
7,631)’
6,9865’
6,415.
5,873,
5,385?
4,91.61
4,50.8.
4,08.51 :.
3,73_36!:.
3,43.5
3.,I.37:

-$’281 ,035,

24,6051
22,522
20,6621

Escalation from 1977 to 1986 2317
1 355

1.7096g
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4
?9O 5

6
7
8
Q

I0
!i
!2
13
14

16

e. Annual Incremental Cost of #6 Fuel Oil at Camp Geger and Air Station

<- 19.
2O
21

’22
23
24

av. tons/day trash burned 24 hours/day

tons/hr trash X 5830 lb. steam/ton

’bs steam/hr .,’ X 1254

M!,Btu/h r X $12.9g/MMBtu***

$/hr X 8760 hrs/yr

$/yr X discount factor

Year tons/day tons/hr. Ibs steam/hr.

128 5.33
129 "5.38
131 5.46
132 5.50
134 5.58
135 5.62
136 5.67
137 5.71
138 5.75.
140 5.83
141 5.88
142 5.92
143 5.96
144 6.00
145 6.04
146 6.08
148 6.17
149 6.21
150 6.25
152 6.33
153 6.38
154 6.42
155 6.46.
157 6.54
158 6.58

trash

Displaced
Oil Input
MMBtu/hr.

31,093 38;99

3!,336 39.30
31,822 39.90
32,065 40.21
32,551 40.82
32,794 41.12
33,037 41.43
33,280 41.73
33,522 42.04
34,008 42.65
34,251 42.95
34,494 43.26
34,737 43.56
34,980 43.86
35,223 44.17
35,466 44.47
35,952 45.08
36,194 45.39
36,438 45.69
36,923 46.30
37,166 46.61
37,409 46.91
37,652 47.22
38,138 47.82
38,381 48.13

* Includes blowdown and feedwater heating

.** Includes Camp Geiger Plant Efficiency

.-*** ,$5.92 (Jan. 82) escalated to Oct. 87
.,,. Fy82 Fy83 Fy84 Fy85

$5.92 X 1.14 X 1.14 X 1.14 X 1.14

Plants

tons/hr trash
equivalent Ibs
MMBI;u/hr
S/hr.
$/yr
present value

steam/hr*

S/hr.

$ 444.87
448.02
454.86
458.40
465.35
468.77
472.30
475.72
479.26
486.21
489.53
493.16
496.58
500.00
503.54
506.96
513.91
517.46
520.87
527.82
53!.35
.534.77
538.30
545,15

.548,68

’ Total Present

I0% D

S/yr. (.8%

"$3,893,697
3,924,655
3,984,573
4,01 5,531
4,076,448
4,106,407
4,137,365
4,167,324
4,.198,282
4,259,199
4,289,158
4,320,116
4,350,075
.4,380,035
4,410,992
4,440,952
4,501,869
4,532,826
4,562,786
4.,623,703
4,654,661
4,684,620.
4,715,578
4,775,496
4,806,454

Value uel Oil

X
Fy86
1.14 11.40

scount
differential ..Present

L991: $3,,858,654.
.973. ..3,818,689

Val ue

.955

.938i

.904.

!825
!’.795

,766
.752
.739
.725

:.699
.687
.674
.662
.650
i.638

Cost

’3 ;805,267
3,766,568
3,754,409
"3,7i 2,192
’,,3,673.980
3,629,739 ’i
3i593,729
3,577,727
3,,538,556
3,499,294
3 ,4’58,310
3420,807
3,378,820
3., 339 ! 595
3,326,88!
3’..;286,299
"3,248,703

231,968
3,197,752
3,157,434
3,121,712
3,104,072
3 ,._Q.66., 5. 7 .__.__,..

,$86,.-567,674





Summary Sheet Alternative 2B Total Present Value

IrvestmentI Costs

Cherry Point

Boiler Plant

Recurring Costs

Cherry Point

Camp Lejeune

Cherry Point

Camp Lejeune

Fuel Oil

Total Present Value

Discount Factor

Uniform Annual Cost

Capital Costs

Replacement Cost

Development

Development

Maintenance

Maintenance

Alternative 2B

9.524

$i 428,981

3,404,017

1,186,279

4,367,034

174,93

281,035

$86,567,674

96,409,413

10,122,785
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as e IB-

Refue-fired plant
producing steam

.’only .
Incremental cost of
landfll for refuse
and oil for steam

Cons truction
Costs
(1982

15,468,300

TABLE I

"" COST S5tRY
DESIGN ANALYSIS (FY 87)
DIFFERENTIAL INFLATION

Total Project
Cost

Present Value

To tel
Refuse Plant

Say ings

*37,728,035 78,850,695.

116,579,069

Uni form
Annual Cost

3,961,400

12,240,557

Annua I
Refuse Plant
Say ings

8,279,157

**Case 2A- Refuse-fired plant
produ.cing steam and

electricity with a

backpr6ssure turbine,
sell e.ec t

Case 2B- Incremlntal cost of
landfill for ’refuse
and oil’ for steam

19,134,300 34,027,792

109,376,498

74,348,706 3,572,847

11,484,303

7,806,458

as e 3A-

Case 3B-

Re fus’e’-’ fir ed piant 19,134,300
producing electricity
with a back pressure
turbine, use elect on

base

38,868,016

109,376,498

4,081,060

Incremental cost of
a landfill for refuse
and oil for steam

*Escalated to April 1988 37,728,035 X 1.046 39,463,525

70,568,482 7,403 243

Say 39,464,000

**Case 2A is shown as lowest project cost.

7,403,242

However,-Case 1A was recommended by NAVFACENGCOM, Norfolk, VA.





TABLE -COST S USIRY
DESIGN ANALYSIS (FY87)

NO DIFFERENTIAL !NF!AT!ON

Rse

Case

’ase

IB

2A-

2B-

Refuse-flred plant
producing steam

only

Incremental cost of
landfill for refuse
and oil for steam

Refuse-fired pl.an t

producing steam and

electricity with a

backpressure turbine,
sell elect

Incremental cost of
landfill for refuse
and’ oil for steam

Cons truction
Costs

( 1982 )

15,468,300

19,134,300

Toal Project
Cost

Present Value

35,634 )955

59,716,624

36,446,074

56,424,576

To t’i
Refuse Plant

Savings

24,08! ,669

19,978,502

Uniform
Annual cost

3,741,595

6,270,120

3,826,761

5,924,462

Annua i
Refuse Plant

S av

2,528.,524

2,097,7001,

Case

3A

3B

Refuse-fired plant
producing electricity
with a backpressure
turbine, use elect
on base

Incremental cost of
a landfill for refuse
and oil for steam

14,134,300 38,930,007

56,424,576

17,494,569 4,087,569

5,924 ’45 1





0 0 INVESTFHT
] 25

l 25 INC ELECT
0 0 TRASH
0 O. SH B/SP

COSI IdFF F,CTOff ST

23,225 0 ].000 238,225

4&2,47& 0 $.524 4,404,474

248 0 9.524
245,527 0 .524

3.7]

]OTAL 35,3455





PO.:ECT
SIARI FIWISi’I

O 0 LARDFILi.
0 0 PLANT UPCRDE._

0 O LAND I;V.qT CY

0 0 LARD IIVVST LF.J

0 0 LAND AIRT CP

0 0 LARD K.allqT l.,.J

1 0 FUEL
2 0 FUEL

0 FUEL
4 0 FUEL
5 0 FUEL
& 0 FUEL
7 0 FUEL
8-- 0 FUEL

0 FUEL
-.10 0

14---

18

20----
21

PU PV
FACTOR COST

1.000
1,0D0__385202B

.000 I374128
1.000---505,&51

1.000 11925

4,850,09 0 0.788 3,823,245
.4,87,11 0-- 0.71Z--3,502,209_

4,761,160 0 0.651

5,035,207 0 0,538 2710,Y7

5,107254 0 0.445 2273442
FUEL 5,Ig,301 0--

11 0 FUEL
12- 0 FUEL

0 FUEL
O- -FUEL

0 0,251

0 0.228
0 0,209

0-- 0.]$9-

0 0.172 Y52|727

0 0.142 803,127

0 0.12 672,48

0 FUEL
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0
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NAVY
3. INSTALLATION ND LOCATION 4. PROJECT TITLE

I.IARINE CORPS BASE
CAMP LEJEUNE, NORTH CAROLINA 28542 FACILITY ENERGY IHPROVEHENT
5. PROGRAM ELEMENT 6. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST (S0(X))

821-09 P-822 $23,000
9. COST ESTIMATES

ITEM U/M QUANTITY

FACILITY ENERGY IICPROVEMENT LS
CONTINGENCY LS
TOTAL CONTRACT COST LS
SUPERVISION, INSPECTION, AND OVERHEAD LS
TOTAL REQUEST LS
TOTAL REQUEST (ROUNDED) LS
EQUIPMENT PROVIDED FROM OTHER APPROPRIATIONS LS

UNIT
COST

COST
($000)

19,840
1,98
21,824
1,200

23,024
23,000
]18,947

10. DESCRIPTION OF PROPOSED CONSTRUCTION

Provide a Co-Generation Plant capable of burning solid waste and producing
30,2001b/hour steam and 725KI of electricity during the initial year.

11. REQUIREHENT

PROJECT: Provide Co-Generation Plant for Camp Geiger and MCAS (H) New River.

REQUIREI4ENT: The Co-Generation Plant will reduce energy requirements for
steam generation for Marine Corps Base, Camp Lejeune, N. C. and Marine

Corps Air Station (H), New. River. Further, utilization of solid waste from
arine Corps Base, Camp Lejeune, N. C. and MCAS (H) Cherry Point will
eliminate costly expansion of facility landfills.
CURRENT SITUATION: Steam is generated using costly fossil fuel with the

present value cost for 25 years operation of $86.5 million dollars.
Current landfill operations at Marine Corps Base, Camp Lejeune, N. C. and
MCAS Cherry Point will require extensive improvements to contain estimated
increases in solid vJaste disposal.
IHPACT IF NOT PROVIDED: The activity will not be able to avail itself
of the energy savings offered by this project.

VM
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t. COMPONENT

NAVY

ENERGY CONSERVATION INVESTI’IENT PROGR/’I
FY 19 86 MILITARY CONSTRUCTION PROJECT DATA

2. DATE

7 JAN 83

3. INSTALLATION AND LOCATION

MARINE COR#S BASE, CAMP LEJEUNE, NORTH CAROLINA 28542

4. PROJECT TITLE

FACILITY ENERGY IMPROVEMENT
facility ener

5. PROJE’"r NUMBER

P-822

SPECIAL CONSIDERATIONS

I. Pollution Abatement Requirement: Will be identified by the environ-
ment impact review and incorporated into the design of this facility.

2, Flood Hazard Evaluation: Requirements of Executive Order No. I1296
(Flood Hazards) are not applicable.

3. Environmental Impact_: The project Environmental Impact Assessment
will be written and processed through the local EIA Review Board.

4. Fallout Shelter Construction: Fallout shelter protection is not
incorporated in this project.

5. Design for Accessibility of Physically Handicapped Personnel:
Provisions for physically handicapped personnel are not incorporated in

this project.

6. Use of Air Conditioning: Ceiling "U" factors will be made to conform
with DOD 4270.I-M.

7. Preservation of Historical Sites and Structures: This project does

not directly r indirectly affect a district, site, building, structure,

jobject, or setting which is listed in the National Register or otherwise
possesses a significant quality of American history.

8. "Ne Start" Criteria for ConTnercial or Industrial Activities Program_
(OI,IB Circular A-76.): Not applicable.

DD FoR. 1391DEC 76
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COMPONENT I I DATE’-----------’---"
FY 1986 MILITARY CONSTRUCTION PROJECT DATA 2.

NAVY 7 JAN 83

3. INSTALLATION AND LOCATION

MARINE CORPS BASE, CAHP LEJEUNE, NORTH CAROLINA 28542

4. PROJECT TITLE

FACILITY ENERGY IHPROVEHENT

5. PROJECT NUMBER

P-822

FACILITY STUDY

I. Project: This project provides a positive means to reduce cost of

steam production for Marine Corps Base, Camp Lejeune, N. C. (Camp Geiger)
and HCAS (H) New River. Further this project will generate electricity

which will defer energy consumption and be a positive impact on energy

reduction efforts.

2. Current and Planned Future Workload with regard to this project:
This project will generate steam and electricity for schools, administra-

tive facilities at Camp Geiger and HCAS (H) New River. The facilities

and their demand for energy are expected to continue as a necessary
requirement throughout the life of the project.

3. Description of Proposed Construction:

a. Type of Construction: This project will provide-a permanent
facility with a 25 year life span.

b. laceent: Boiler Plant G-650 may be shut down pending actual

co-Generation plant efficiency and generating capabilities.

c. Description of work to be done:

(1) Primary Facility: Provide a permanent solid waste burning

steam plant with secondary capability of generating electricity.

(2) Energy Conservation: This project will save 414,77/
HBTU’s of energy per year.

(3) Collateral Equipment: Requirements will be determine
during preliminary design procedures.

(4) Supporting Facilities: This project will provide a

co-generation plant that will relieve steam generating requirements for

G-650 and AS4151 steam plant during the summer months.

4. Cost Estimate: Costs were derived from the Solid Haste and Wood

.aste Burning and Co-Generation Study as accomplished by J. E, Sirrine

Company. Costs .ere escalated to FY-86 vice FY-87 as submitted by the

study.

5. Justification for Project and for Scope of Project:

FORMDD, 1391C PREVIOUS EDITIONS MAY BE USED INTERNALLY PAGE NO. "i of 3
UNTIL EXHAUSTED
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COMPONENT

FY 19._BELMILITARY CONSTRUCTION PROJECT DATA
NAVY

INSTALLATION AND LOCATION

DATE

7 JAN 83

MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA 28542

4. PROJECT TITLE
5. PROJECT NUMBER

FACILITY ENERGY IMPROVEMENT P-822

a. Justification for Project:

(I) Project: The proposed project will provide for energy
conservation in the form of steam and electrical generation.

(2) Requirement: This project is a result of Executive Order
12003 of July 1977, which established government wide energy conservation
goals that require a 20% reduction in average annual comsumption. Energy
shortages and substantially increased costs for energy have also made
energy conservation a necessity.

{3) Current Situation: Current steam generation utilizes

expensive fossil fuels for operation of steam plants G-650 and AS-4151.

4) Impact if Not Provided: Continued operation of steam
)lants utilizing expensive fuels, Frther the continued impact of solid

waste disposal ill mandate expensive modifications to current landfill

oeprations,

b, Justification for Scope of Project: Ths project will have a

significant impact in energy requirements for steam generation at Camp
Geiger and MCAS (H) New River and will greatly enhance this Commands
ongoing attempt at energy conservation.

6, Equipment Provi.ded from Other .Appropriations: $118,947 will be

required for purchase of a truck and disposal containers in support of

this facility.

l. Connon Support Facilities: This project will supplement steam gener-
ating requirements of steam plant G-650 and AS-4151.

8. Effect on Other Resources: An increase in manpower to facilitate

operation of this plant will" be required and consists of the following:

4 Crane Operators WG-8
4 Boiler Operators WG-7
4 Boiler Mechanics WG-IO
3 Supervisors WS-7

10.

Siting of the Project_: See Enclosure (I).

Other Graphic Presentations, includi_n9 Photographs_: See Enclosure (2)

Economic Analysis: An EClP economic analysis has been made with

FORMDD, DEC,, 1391C
PREVIOUS EDITIONS MAY BE USED ITERNALLY PAGE NO. 2 of 3
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FY 19._8._MILITARY CONSTRUCTION PROJECT DATA 7 JAN 83
NAVY

3. INSTALLATION AND LOCATION

MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA 28542

4. PROJECT TITLE

FACILITY ENERGY IMPROVEMENT

PROJECT NUMBER

P-822

support documentation. See Enclosure (3).

12. Environmental Impact: An Environmental Impact Assessment will be
written and processed through the local Environmental Impact Assessment
Review Board.

13, Quantitative Data: Not applicable.

ORM 1351DD, OEC,, C
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I>CAION: MCB, CAMP LEJEUNE, NORTH .CAROL Ip.AG IoN N). PRC)0CI I0LE.T.R P-822

pROJECT Tl’rI. EACILITY ENERGY IMRPOVEMENT

I)ISCRF-TE POitIION KA-’J CO- GENERATION OF STEAM AND ELECTRICITY.

1986

A.N.A_L S I $ DATE BCONOHIC LII’B 25 ’ZKRS pPJPAJ.ED BY V. MARSHBURN
_

21,824.415_
1,200,342_
1,223,906

21,823,796
-$

:,. E,_RGY SAVINGS (*) / cost (-)
AKLYSlS Bnz X-RUAL S..VZNGS, z cost ; BISCOUX,--ED AVINGS

cost sxvzscs ,-o $ DISCOtm"t bxscom,-rzB

/HBuC) F.-ulra(:,) SAVZHG() FAC’OR(A) SAVIGS(S)

A. ELEC $ 5,45

__
33.192 $ 180,89.6

B. DIST $’11.’48 381,586 $ 4,380,607 20.05

c. r,_z.siD $

F. T 414,778 $ 4,561,503

F’_NERG SAVINGS(*) I COST(-)

(I) DISCOI FACTOR (TAB A)
(2) DISCOUND SAVING/COST (A X 3Al)

I SAVZNCS) OF DSCOT
s &)(’! Cc() FACO(). 65,658 5 .652

c. $ 65,658 15 1__

e.TA 262,632

9.524

$ ..3,264. ,99_I ...
.87,831 ,I 79

$ 411,543

$-3,919,535

DISCOL-ED
CS(*) cosIC-)C)

42,809
26,591
16,480
I0:247

-96,122

(3. TOTAL NDI; ENERGY DISCOUNTED SAVIIGS(/) / COSi(-) (BA2*3Bd’)

>91,096 ,161

$ 4-,01 5,65/

D. PROJECT IOR EIRGY qUALIFICATIOH TESt

IF 3DI IS - OR > 3C IH
b IF 3DI IS < 3C C SIR -. (2FS$3DI
c IF 3Dlb IS > I ITEM 4

IF 3Dl IS < I PROJECT ES NOT

4. FIRST LL AVINCS 2F3+3A+(3B]AR ECONOMIC LI)

5. TAL hT DISCOD SAVINGS (2F5+3C)

30,0I,/33

$ 631,462

$87,080,504"





SUMMARY

LIFE CYCLE COST ANALYSIS

Information utilized inthis analysis was obtained from the Solid Waste
and Wood Waste Burning and Coal Generation Study as provided by LANTNAVFAC-
ENGCOM The study pertaining to Co-Generation is attached as supporting
documentation.

I. INVESTMENT:

Construction Cost
SlOH
Design Cost

$21,824,415
1,200,342
1,223,906

II. ENERGY SAVINGS

Co-Generation Plant

a. Usage (Page VI-14)
(3,402,000 KWH/year) X (.0116 MBTU/KWH) $39,463 MBTU

b. Resources Generated (Page VI-17)
(640 KW/HR + 790 KW/HR) 715 KW/HR Average

2

(715 KW/HR X (8,760 HRS) 6,263,400 KWH/Year

(6,263,400 KWH) (.0116 MBT/KWH) + $72,655 MBTU

Oil-Fired Plants (Status Quo)

a. Usage (Page VI-25)
(38.99 MBTU/HR + 48.13 MBTU/HR) 43.56 MBTU/HR Average

2

(43.56 MBTU/HR) X (8,760 HR/Year) 381,586 MBTU/Year

Ill. ENERGY COSTS

a. Electricity (.03434C/KW) / (.0116 I.IBTU/KW) $2.9603/MBTU
$2.96 X 1.13 X 1.13 X 1.13 X 1.13 X 1.13 S5.45/MBTU

b. Fuel Oil (Page VI-25) $11.48/MBTU

Page 2 of 28





IV. Non-Energy (Annual) Costs (Recurring) Pages Vl-18 and VI-26)

,Co-Generation

Labor $437,951
Maintenance 241,018
Trash Transfer 345,527
Ash Disposal 17,951

Oil-Fired Boilers (Status Quo)

CP Development
CL Development
CP Maintenance
CL Maintenance

TOTAL $I 042,447 TOTAL

$124,556
458,529
18,310
29,508

$630,903

Net Non-Energy Annual Costs:

$1,042,447 $630,903 $411,543

Vo N6n-Recurring Costs

a. Co-Generation Plant Plant overhaul (Page VI-13)

$65,658/Year every 5 years.

Page 3 of 28





Cost Estimate

DEPARTMENT DIRECT COST SUM.MARY

CASE 2 BACK PRESSURE TURBINE

Equipment

Equipment Erection

Equipment Foundations and Other Costs

Buidings & Structures

Electrical Installation Cost

Instrumentation Installation Cost

Piping Cost

Area Cost

SUBTOTAL CONSTRUCTION COST

SIOH @ 5.5%
(Supervision, inspection

Contingency @ 10%

TOTAL CONSTRUCTION COST

overhead)

8,984,000

170,600

294,400

3,700,000

463,000

\250,000

2,246,000

380,000

$ 16,488,000

906,800

$ 19.,134,300

Page 4 of 28





ITEIIZED CONSTRUCTION COST ESTIMATE

EQUIPMENT LIST
CASE 2

Item Description
Motor Equipment
HP-RPM Equipment Erection

I. Boiler, 100 T/D Maximum Input
600 PSIG 725F
Unit No. 1

2. F.D. Fan
Coupling
Controls
Motor 50
Intake Silencer

3. Combustion Controls

4. Boiler Breeching

5. Economizer

6. Stoker 10

Coupling
Fluid Drive
Motor 75

8. Precipitator
No. I

9. Ductwork
To Precip., Fan, Stack

w/Insulation

10. Expansion Joints

11. Isolation Damper 5

12. Boiler, ]00 T/D I4axiu Input
600 PSIG 725F
Unit to. 2

13. F.D. Fan
Coupling
Controls
Motor 50
Intake SilenCer

Equip. Supports
Platforms and
Other Costs

$ $ $

2,750,000 w/Equipment w/Bldg. Cost

Incl.
Incl.
Incl.
Incl..
Incl.

Incl.

Incl.

Incl.

Incl.

Incl.
Incl.
Incl.
Incl.

600,000

w/Equipment
w/Equipment
w/Equipment
w/Equipment
w/Equipment

w/Equipment

w/Equipment

w/Equipment

w/Equipment

w/Equipment
w/Equipment
w/Equipment
w/Equipment

w/Equip. Cost

4,000

w/Bldg.

w/Bldg.

w/Boiler

7,000

20,000

45,000 D&E 65,000

12,000 2,000 N/A

28,000 2,000 Incl.

2,750,000 w/Equip. Cost w/Bldg.

Incl. Incl. 4,000
Incl. Incl. Incl.
Incl. Incl. Incl.
Incl. Incl. Incl.
Incl. Incl. Incl.
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ITEMIZED CONSTRUCTION COST ESTIMATE

EQUIPMENT LIST
CASE 2

Item Description

14.

15.

16.

II.

18.

19.

20.

21.

22.

23.

24.

Combustion Controls

Boiler Breeching

Economizer

Stoker

I.D. fan
Coupling
Fluid Drive
Motor

Precipitator
No. 2

Ductwork
To Precip., Fan,
w/Insulation

Stack

Expansion Joints

Isolation Damper.

Ash Handling System

Overhead Crane 5 Ton
Control Cab
Grapple
Bridge Motor
Trolley Motor
Hoist Motors (2)

25. Spare Crane
Control Cab
Grapple
Bridge Motor
Trolley Motor
Hoist Motors (2)

26. Deaerator

21. Blow-Off Tank

021882

Motor
HP-RPM

10

5

80 (Total)

15
I0
10 (Ea)

15
10
10 (Ea)

Equip. Supports
Equipment Platforms and

Equi.pment Erection Other Costs
$ $ $

Incl. Incl.

Incl. Incl. w/Bldg.

Incl. Incl. w/Bldg.

Incl. Incl. w/Boiler

Incl. Incl. 1,000
Incl. Incl.
Incl. Incl.
Incl. Incl.

600,000 Incl. 20,000

45,000 D&E

12,000 2,000

28,000 2,000

575,000 Incl.

375,000 50,000
Incl.
Incl.
Incl.
Incl.
Incl.

375,000
Incl.
Incl.
Incl.
Incl.
Incl.

30,000

5,000

50,000

2,000

1,000

65,0OO

NIA

w/Bldg.

w/Bldg.

w/Bldg.

1,500

100
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ITEMIZED CONSTRUCTION COST ESTIMATE

EQUIPMENT LIST
CASE 2

Item Description

28. Continuous Blowdown
System

Flash Tank
Heat Exchanger
Valves

29. Condensate Tank

30. Condensate Transfer
Pump
Motor

31. Air Compressor
Air Receiver

32. Air Compressor
Air Receiver

33. Air Dryer

34. Stack Dual Wall (2)
150’ x 9’-0" Dia.

35. Raw Water Booster Pump
Motor

36. Raw Water Booster Pump
Motor

31. Feedwater Treatment
Equipment

38. Boiler Feed Punps (2)
Motor

39, Boiler Feed Pump
Turbine

40, Chemical Feed
Equipment

Motor
HP-RPM Equipment

10

25

25

2O

2O

30 Total

2@75

2@5

$

17,000

Incl.
Incl.
Incl.

15,000

3,000
Incl.

6,000
Incl.

6,000
Incl.

3,000

310,000

3,000
Incl.

3,000
Incl.

7O,OO0

16,000
Incl.

8,000
12,000

10,000

Equipment
Erection

$

2,500

Incl.
Incl.
Incl.

1,000

5OO
5O0

500

5OO

200

Incl.

5OO
Incl.

500

8,000

1,000
Incl.

500
Incl.

800

Equip. Supports
Platforms and
Other Costs

$

5O0

100

200
200

200

200

i00

90,000

100
Incl.

100

1,000

1,000
Incl.

5O0
Incl.

300
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ITEMIZED CONSTRUCTION COST ESTIMATE

EQUIPMENT LIST
CASE 2

Item Description

41. Camp Geiger
Condensate Transfer

Pump
Motor

42. Air Station
Condensate Transfer

Pump
Motor

43. Condensate Collection Tank
Pump
Motor

44. No. 2 Oil Storage Tank & Pump
10,000 Gallon

45. HVAC Equipment

46. Turbine Generator
900 KW Nominal Output
12,470 Volt Generator
1175 KVA Rating

Motor Equipment
HP-RPM Equipment Erection

$ $

30

50

10

5

20

Equip. Supports
Platforms and
Other Costs

7,000 500 IO0
Incl. 200 Incl.

7,000 500 100
Incl. 200 Incl.

15,000 500 200
3,000 200 100
Incl. Incl. Incl.

25,000 500

15,000 Incl.

200,000 40,000

5OO

5O0

4,800

TOTAL, Equipment $8,984,000 $170,600 $294,400
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ITEMIZED CONSTRUCTION COST ESTIMATE

CASE 2

47. Buildings and Structures

Structural Steel
Excavation and Backfill
Refuse Pit and Basement
Mat
Piling
Roof Deck and Roofing
Walls and Siding
Intermediate Floors
Stairs, Doors and Drains
Miscellaneous Steel and Grating.
Support Steel and Miscellaneous

TOTAL, Building and Structures

$ 880,000
445,000
690,000
365,000
86,000
190,000
2/0,000
89,000
160,000
135,000
390,000

$ 3,700,000

48. Electrical
Building Lighting
Electrical Equipment & Wiring

TOIAL, Electrical

63,000
400,000

$ 463,0O0

49. InstruMentation $ 250,000

50. Piping
Boiler Plant
Export Steam &

TOTAL, Piping

Condensate Return Lines
870,000

1,376,000

S 2,246,000

51. Area
Area
Road

TOTAL,

Paving

Area

$ 130,000
250,000

$ 380,000
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CASE 2

DESIGN ANALYSIS COMPUTATIONS

JANUARY 1982

(Present Value 1986 Dollars)

ALTERNATIVE A Refuse-Burning Plant

I. Investment Cost

a. Refuse-Burning Plant Capital Costs (from equipment list)

Construction $I 6,488,000

Escalated to April 1985

S16,488,000 X 2167 S19,106,682
870

Escalated to FY86 I0% Discount (2% differential)
$19,106,682 X 1.0384 $19,840, 378

Total Escalated Cost
Contingency @ I0%
S.I.O.H..@ 5.5%

TOTAL

$19,840,378
I ,984,037
1,200,342

23,024,757
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Engineering @ 6% $989,280

Escalated to April 1984

$989,280 X 2066 $1,092,969
-1 870

Escalated to FY-86

I0% Discount (2% differential)

$1,092,969 X 1.1198 $1,223,906

Total Present Value Construction & Engineering

$2,024,757
+1,223,906

TOTAL $24,248, 663
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bo Capital Costs for Ash Disposal

Investment for truck ($70,000) and disposal containers ($26,000)
$96,000 in years 1,9, 17

Escalated to Oct. 1986
$96,000 X 2317 $118,947

1870

10% Discount (2% differential) year 1
Present Value

10% Discount (2% differential) year 9
Present Value

10% Discount (2% differential) year 17
Present Value

.963

526

288

$I 14,545

$ 62,566

34,256

Total Present Value Ash Disposal Investment $211,367
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2. Recurring Costs

a. Annual Boiler Plant Labor Costs

4 Crane Operators (WG-8) @ $9.98/hr. (incl. benefits)
4 Boiler OPerators (WG-7) @ 9.43/hr. (incl. benefits)
4 Boiler Mechanics (WG-IO) @ ll.09/hr. (incl. benefits)
3 Supervisors (WS-7) @ $12.78/hr. (incl. benefits)

Unescalated Labor Cost

(4 x 9.98 x 2080) + (4 x 9.43 x 2080) + (4 x If.09 x 2080)
+ (3 x 12.78 x 2080) $333,508

Labor escalated to Oct. 1986

FY82 FY83 FY84 FY85 FY86
$333,508 x 1.056 x 1.056 x 1.056 x 1.056 x 1.056 437,951

I0 Discount (0% differential)

Present Value Labor Cost

9. 524

$4,171 ,O48
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b. Annual Boiler Maintenance Cost

INSTALLED COST
ITEM ($ X 103 ) MAINT. FACTOR

Boilers & Fans 3,250 0.025

Precipitators 1,200 0.015

Ducts & Stack 245 0.010

Ash Handling 575 0.025

Pumps 33 0.015

Water Treatment 37 0.020

Building 3,400 0.005

Internal Piping 740 0.005

Export Piping 1,376 0.010

Cranes 850 0.020

Electrical
Instrumentation 538 0.020

Turbine Generator 200 0.020

Total Unescal’ated I,laintenance

Maintenance escalated to Oct. 1986

Fy 82 Fy 83 Fy 84 Fy 85 Fy 86
$183,540 x 1.056 x 1.056 x 1.056 x 1.056 x 1.056

10% Discount (0% differential) 9.524

Present Value Maintenance Costs

$241,0l 8

$2,295,459

COST
($ x lO31
81.25

18.00

2.45

14.38

0.50

.74

1/.00

3.70

13.76

1/.00

10.76

4.00

183.54
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Plant Overhaul

$ 50,000 every 5 years

Escalated to Oct. 1986

Fy 82 Fy 83 Fy 84 Fy 85 Fy 86

$ 50,000 x 1.056 x 1.056 x 1.056 x 1.056 x 1.056 $65,658

10% Discount (0% differential) year 5

Present Value Overhaul Cost

10 Discount (0% differential) year 10

Present Value Overhaul Cost

10 Discount (0% differential) year 15

Present Value Overhaul Cost

I0 Discount (0% differential) year 20

Present Value Overhaul Cost

.652

.405

.251

.156

$ 42 809

$ 26,591

,480

$ I0,242

Total Present Value Overhaul Costs $ 96,122
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Annual Incremental Electrical Costs

SERVICE POWER IKW) USE FACTOR EFFECTIVE POVER

Puping Power* 110 O.B 88

Crane Operation 30 1.0 30

Precipitators 400 0.8 320

Ash Handling 60 0.8 4B

* IOTE:

TOTAL 436 KW

Feedwater pumping is not included since a reduction

in existing feedwater pumping will be realized.

Adjustment is made for higher pressure feedvater.

i

I

I

Annual Demand Cost lncrease
436 KW X $ 73.598/KW $ 35,769/yr.

Annual KCH Increase
435 KW X 7000 hrs/yr. 3,402,000 KWh/yr.

Annual Dollar Increase per KWH
3,402,000 KWh/hr. X $ .02126/KWh $ 92,738/yr.

Total Annual Increase Electrical Cost

$ 35,769 + $ 92,738 $ 128,507

Escalated to Oct. ]986
FY82 FY83 FY84 FY85 FY86

$128,507 X 1.13 X 1.13 X 1.13 X 1.13 X 1.13= $236,765

1( Discount (7% differential} 18.049

Present Value Incremental Electrical Cost $4,273,386
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eo Annual Trash Transfer Cost from Cherry

$10/ton (1977) escalate to Oct. 1986

$I0 X 2317 $17.10
i 355

Yr. of Op. .Tons/yr, S/yr.

1986 1 15,538 S 265,699
2 15,793 270,060
3 16,048 274,420
4 16,303 278,781

1990 5 16,558 283,141
6 16,813 287,502
1 17,068 291,862
8 17,323 296,223
9 17,578 300,583
10 17,833 304,944
11 18,088 309,304
12 18,343 313,665
13 18,598 318,025
14 18,853 322,386

2000 15 19,108 326,746
16 19,363 331,I07
ll 19,618 335,467
18 19,8/3 339,823
19 20,128 344,188
20 20,383 348,549
21 20,638 352,909
22 20,893 357,270
23 21,148 361,630
24 21,403 365,991

2010 25 21,658 370,351

Total Present Value Transfer Cost

Point to Lejeune

10% Discount
(0% differential)

.954

.867

.788

.lll

.652
592
538
.489
.445
.405
.368
334
.304
.276
.251
.228
.208
.189
.172
.156
.142
.129
.117
;107
.09/

Present Value

$ 253,477
234,142
216,243
199,886
184,608
170,201
157,022
144,853
133,759
123,502
113,824
140,764
96,679
88,978
82,013
75.492
69,77/
64,22/
59,200
54,373
50,113
46,08/
42,310
39,161
35,924

$2,840,615
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Annual Ash Disposal Cost

Yr. of Op._ 1982 $*

1986. I $ 13,702 $ 16,886
2 13,756 16,952

3 13,862 17,083

4 13,916 17,150

1990 5 14,022 17,280

6 14,075 17,346

7 14,128 17,411

8 14,950 18,424

9 15,003 18,489

10 15,110 18,621

11 15,163 18,686

12 15,216 18,752

13 15,269 18,817

14 15,323 18,884

2000 15 15,376 18,949

16 15,429 19,014

ll 15,535 19,145

18 15,588 19,210

19 15,642 19,277

20 15,748 19,407
21 15,802 19,474
22 15,855 19,539
23 15,908 19,605
24 16,014 19,735

2010 25 16,067 19,800

Total Present Value Ash Disposal Cost

10% Discount
_{0% differential[

.954

.867

.788

.717

.652
592
.538
.489
.445
.405
.368
.334
.304
.276
.251
.228
.208
.189
.172
.156
.142
.129
.11/
.I0/
.09/

Present Value

$ 16,109
14,698
13,461
12,296
II,267
"I0,268
9,367
9,009
8,227
7,541
6,876
6,263
5,720
5,212
4,756
4,335
3,982
3,630
3,315
3,027
2,765
2,520

_2,293
2,111
1,920

$ 170,968

Escalation from 1982 to 1986 2317

Ash 80 Ibs/cf. 30% moisture

Ash Disposal 5 days per week

l .2324
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3. Benefits

Revenues generated Prom sales of electricity to CP&L

Year Av. }e/hr *Net Revenue 10% Discount

Generated Jan. 1982 $ ** Oct, 1986 $ (7% differential)

1986 l 640 $232,640 $428,624 .986

2 646 234,821 432,642 .959
3 655 238,092 438,669 .933

4 660 239,910 442,019 .908

5 670 243,545 448,716 .883

6 674 244,999 451,395 .859

7 680 247,180 455,413 .836
8 685 248,998 458,763 .813

9 690 250,815 462,110 .791
lO 700 254,450 468,808 .769

II 705 256,268 472,157 .748
12 710 258,085 475,505 .728

13 715 259,902 478,853 .708

14 720 261,720 482,202 .688

2000 15 725 263,538 485,552 .670

16 730 265,355 488,899 .651

17 740 268,990 495,597 .634

18 745 270,808 498,946 .616
19 750 272,625 502,294 .600

20 750 276,260 508,991 .583

21 766 278,441 513,009 .56/

22 770 279,895 515,688 .552

23 775 281,712 519,036 .53/

24 785 285,348 525,735 .522

2010 25 790 287,165 529,083 .508

Total Present’Value Electricity Renvenues Benefit

* Source: CP&L Schedule CSP-3B effective 9-24-82 Variable Energy

lO-Year Capacity Credit

**Escalation from Jan. 1982 to Oct. 1986

FY82 FY83 FY84 FY85 FY86
1.13 X 1.13 X 1.13 X 1.13 X 1.13 1.842435

Present Value

$ 422,623
414,904
409,278
401,353
396,216
387,748
380,725
372,974
365,529
360,5]3
353,174
346,168
339,028
331,755
325,320
318,273
314,208
307,351
301,376
296,742
290,876
284,660
278,722
274,434
268,774

$8,542,724

Credit and
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Summary Sheet Alternative 2A Total Present Value,

Investment Cost

Boiler Plant

Ash Disposal

Recurring Costs

Labor

Maintenance

Plant Overhaul

Incremental Electrical

Trash Transfer

Ash Disposal

Total Present Value Cost

Less Present Value Benefits
Sale of Electricity

Net Present Value Alterantive 2A

Discount Factor 9.524

Uniform Annual Cost

$24,248,663

211,367

4,171,048

2,295,459

96,122

4,273,386

2,840,615

170,968

$38,307,628

8,542,724

$29,764,904

$ 3125,252
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ALTERNATIVE B Incremental Cost of Refuse Landfills at Cherry Point and

Camp Lejeune

Investment Costs

a. Incremental Cost of Landfill Cherry Point

Capital Cost
$298,704 (1977) in year 5

Escalated to Oct 86
$298,704 X 2317 $510,772

1 355
10% Discount (2% differential) year 5 .712

Present Value Capital Cost

Capital Cost
$36,000 (19//) in years 8, 16, 23

Escalated to Oct. 1986
$36,000 X 2317 $61,558

1 355

I0% Discount (2% differential) year 8 .568

Present Value Capital Cost

10% Discount (2% differential) year 16 .310

Present Value Capital Cost

10% Discount (2% differential) in year 23 .183

Present Value Capital Cost

$363,669

$ 34,965

$ 19,082

$ II ,265

Total Present Value Capital Costs Cherry Point $428,981
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Existing Boiler Plant Replacement/Upgrading Cost

Camp Geiger Capital Cost
$2,000,000 (1982S) in 1989

Escalated to Oct. 1986
$2,000,000 X 2317 $2,464,893

1880

I0% Discount (2% differential) year 2 .893

Present Value Capital Cost $2,201 ,I 50

Air Station Cap’ital Cost
$2,000,000 (1982) in 1996

Escalated to Oct. 1986
$2,000,000 X 2317 $2,464,893

1880
I0% Discount (2% differential) year lO .488

Present Value Capital Cost S1,202,86/

Total Present Value Replacement Costs $3,404,01/
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2. Recurring Costs.

a. Annual Incremental Landfill Development Cost Cherry Point

I0% Discount
Year Yr. of Op_ 19775 19875" (2% differential). Present Value

1986 l 53,312 91,161 0.963 $ 87,788
2 54,208 92,694 0.893 82,775
3 55,104 94,226 0.828 78,019
4 56,000 95,758 0.768 73,542
5 56,896 97,290 0.712 69,270
6 57,792 98,822 0.660 65,223
7 60,438 I03,347 0.612 63,248
8 61,334 I04,879 0.568 59,571
9 62,230 I06,411 0.526 55,972

lO 63,126 I07,943 0.488 52,676
II 64,022 I09,475 0.453 49,592
12 64,918 Ill ,007 0.420 46,623

13 65,814 I12,539 0.389 43,778

14 66,710 I14,071 0.361 41,180

2000 15 67,606 I 1 5,604 O. 335 38,727
16 68,502 I17,136 0.310 36,312
17 69,398 I18,668 0.288 34,176
18 70,294 120,200 0.267 32,093
19 71,190 121,732 0.247 30,068
20 72,086 123,264 0.229 28,227
2] 72,982 124,796 0.213 26,582
22 73,878 126,328 0.197 24,887
23 74,774 127,861 0.183 23,398
24 75,670 129,393 0.170 21,99/

2010 25 76,566 1 30,924 0.15/ 20,555

Total Present Value Development Cost Cherry Point $1,186,279

*Escalation from 1977 to 1986 2317 1.70996
1 355
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b. Annual Incremental Landfill Development Cost Camp Lejeune

I0% Discount
Yr. of Op. 19775" 19875" (2% differential)

1986 l $21 5,809 368,960 .963
2 21 7,609 372,037 .893
3 219,157 374,684 .828
4 220,956 377,760 .768
5 222,505 380,408 .712
6 224,304 383,484 .660
7 223,732 382,506 .612
8 225,532 385,583 .568
9 227,331 388,659 .526
lO 228,879 391,305 .488
II 230,679 394,383 .453
12 230,I07 393,405 .420
13 231,906 396,480 .389
14 233,706 399,558 .361

2000 15 233,134 398,580 .335
16 234,933 401,656 .310
17 236,481 404,302 .288
18 238,281 407,379 .267
19 240,080 410,455 .247
20 241,629 41 3,103 .229
21 243,428 416,179 .213
22 242,856 415,201 .197
23 244,655 418,277 .183
24 246,204 420,925 .170’

2010 25 248,003 424,001 .15/

Total Present Value Development Costs Camp Lejeune

Present Value

$ 355,308
332,229
310,238
290,I19
270,850
253,099
234,093
219,011
204,434
190,957
178,655
165,230
154,231
144,240
133,524
124,513
116,439
I08,770
101,382
94,601
88,646
81,795
76,545
71,55/
66,568

$4,367,034

* Escalation from 1977 to 1986 2317 1.70966
1355
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c. Annual

Year Yr.

1986

2000

2010

Incremental Landfill Maintenance Cost Cherry Point

10% Discount

of Op 19775* 19_I65" 0% differential

I $ 9,520 16,278 .954
2 9,680 16,552 .867
3 9,840 16,826 .788
4 10,000 17,099 .717
5 10,160 17,373 .652
6 10,230 17,492 .592

7 10,480 17,920 .538
B 10,640 18,194 .489
9 10,800 18,467 .445
10 10,960 18,741 .405
11 11,120 19.014 .368
12 11,28f 19,288 .334
13 11,44 19,561 .304

14 !1,600 19,835 .276
15 11,760 20,I09 .251
16 11,920 20,382 .228

17 12,080 20,656 .208
18 12,240 20,929 .189
19 12,400 21,203 .172
20 12,560 21,471 .156
21 12,720 21,750 .142
22 12,880 22,024 .129

23 13,040 22,297 .11/

24 13,200 22,571 .10/

25 13,360 22,845 .09/

Total Present Value Maintenance Costs Cherry Point

Present Value

15,530
14,350
13,258
12,260
11,327
10,355
9,6411
8,896)
8,218.
7,590
6,997j
6,442
5,946
5,474
5,047
4,64
4,296
3,955
3,647
3,350
3,088
2,841
2,608
2,415
2,215

$I_7.4,393

* Escalation from 197/ to 1986 2317 1.70966
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do

Yro

1986

2000

2010

Annual Incremental Landfill Maintenance Cost Camp Lejeune

10% Discount

of Op 19775* 19865* 10% differential),

I $ 16,460 $ 28,145 .954
2 16,597 28,380 .867
3 16,715 28,582 .788

4 16,853 28,818 .717
5 16,971 29,019 .652

6 17,108 29,254 .592

7 17,064 29,178 .538

8 17,202 29,414 .489
9 1/,339 29,649 .445
I0 I/,45/ 29,850 .405
11 17,594 30,08 .368
12 1/,551 30,011 .334
13 17,688 30,211 .304
14 17,825 30,480 .276
15 1/,781 30,404 .251
16 17,919 30,640 .228

17 18,03/ 30,842 .208

18 18,174 31,076 .189
19 18,311 31,311 .]/2

20 18,429 31,512 .156
21 18,56/ 31,748 .142
22 18,523 31,673 .129

23 18,660 31,907 .I17
32,109 .I0/24 18,778

Total Present Value Maintenance Costs Camp Lejeune

Present Value

$ 26,851
24,605
22,522
20,662
18,920
17,318
15,698
14,383
13,193
12,089
l I ,O/1
I0,023
9,184
8,412
7,631
6,986
6,415.
5,8/.
5,385
4,916
4,508
4,08.S.
3,73_
3,435"
3,13/"

$281,035

* Escalation from 1977 to 1986 2317 1.70966
1 355
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Annual Incremental Cost of #6 Fuel Oil at Camp Gelger and Air Station Plants

av. tons/day trash burned 24 hours/day tons/hr trash

tons/hr trash X 5830 lb. steam/ton trash equivalent Ibs

Ibs steam/hr X 1254 Btu/Ib** MMBtu/hr

MMBtu/hr X $12.99/MMBtu*** = $/hr
= $/yr

$/hr
X 8760 hrs/yr , present value
X discount factor

$/yr

990

200O

2010

Year tons/day tons/hr. Ibs steam/hr.

I 128 5.33 31,093

2 129 5.38 31,336

3 131 5.46 31,822

4 132 5.50 32,065

5 134 5.58 32,551

6 135 5.62 32,794

7 136 5.67 33,037

B 137 5.71 33,280

9 138 5.?5 33,522

10 140 5.83 34,008

11 141 5.88 34,251

12 142 5.92 34,494

13 143 5.96 34,?37

14 144 6.00 34,980

15 145 6.04 35,223

16 146 6.08 35,466

17 148 6.17 35,952

IB 149 6.21 36,194

19 150 6.25 36,438

20 152 6.33 36,923

21 153 6.38 37,166

22 154 6.42 37,409

23 155 6.46 37,652

24 157 6.54 38,138

25 158 6.58 38,381

Displaced
Oil Input
MMBtu/hr.

38;99
39.30
39.90
40.21
40.82
41.12
41.43
41.73
42.04
42.65
42.95
43.26
43.56
43.86
44.17
44.47
45.08
45.39
45.69
46.30
46.61
46.91
47.22
47.82
48.13

Includes blowdown and feedwater heating

, Incl,des Camp Gelger Plant F.ffiiency

,- $5.92 (Jan. 82) escalated to Oct, 87
FyB2 Fy83 Fy84 Fy85

$5.9 x 1.1 x 1.14 x 1.14 x 1.14

02B82

FyB6
X 1.14

steam/hr*

10% Discount

$1hr.

$ 444.87
448.02
454.86
458.40
;465,35
468.77
472.30
475.72
479.26
486.21
489.63
493.16
496.58
500.00
503.54
506.96
51 3.91
.517.46
520.87
527.82
531.35
.534.77
538.30
545,15
548,68

Total Present

S/yr. (8% differential )

$3,893,697 ;991
3,924,655 .973
3,984,573 .955
4,01 5,531 .938
4,076,448 .921
4,106,407 .904
4,137,365 .888
4,167,324 ’.871
4,198,282 ..856
4,259,199 .840
4,289,158 ,825
4,320,116 ,810
4,350,075 795
4,380,035 :781
4,410,992 .766
4,440,952 .752
4,501,869 .739
4,532,826 .725
4,562,786 .7!2
4,623,703 ’.699
4,654,661 .687
4,684,620 .674
4,715,578 .662
4,775,496 .650
4,806,454 .638

Value Fuel Oil Cost

II .40

Present Value

$3,858,654
3,818,689
3,805,267
3,766,568
3,754,409
3,712,192
’3,673.980
3,629.,739
3,593,729
3,577,727.
3,538,556
3,499,294
3,458,310
3,420,807
3,378,820
3,339!595
3,326,881
3,286,299
3,248,703
3,231,968
3,197,752
3,157,434

3,104,072
3,066,517

$86,567,674





Sunnary Sheet Alternative 2B Total Present Value

Investment Costs

Cherry Point Capital Costs

Boiler Plant Replacement Cost

Recurring Costs

Cherry Point Development

Camp Lejeune Development

Cherry Point Maintenance

Camp Lejeune Maintenance

Fuel Oil

$ 428,981

3,404,017

l ,186,279

4,367,034

174,393

281,035

$86,567,674

Total Present Value Alternative 2B

Discount Factor 9.524

Uniform Annual Cost

96,409,413

I0,122,785
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MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA 28542
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SITE LOCATION MAP

P-822, proposed CO-GENERATION PLANT




