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SPECIFICATION FOR 
COMPILING CONSTRUCTION COST ESTIMATES 

i. SCOPE 

This specification has been approved by the Engineering Development 
Directorate of the John F. Kennedy Space Center (KSC) and is mandatory for use 

by KSC and associated contractors. 

This specification covers preparation of cost estimates for NASA projects at 
KSC. Requirements and guidelines herein provide the details required for cost 
breakdown and uniformity of cost presentation in estimates compiled for each 
of the codes listed in paragraph 2. 

2. CLASSIFICATION 

Cost estimates shall be classified as follows: 

a. Code Al Budget 

b. Code A2 Preliminary Engineering Report 

c. Code B Labor and Materials Unit 

c. Code C Detailed Construction 

€. Code C-95 Detarled Corstruction (incorporated comments and 
changes from a 90-percent design review) 

f. Code C-106 Final Construction (consists of tne approved C-95 
estimate and cost factors added by NASA/KSC) 

Gg. Code D Change Order 

h. Code — Government Cost Estimate for Arcn/Engineer work 

1. Code F Other 

3. REFERENCES 

Tne following references (jatest issue) provide materials for guidance in pre- 
Paring cost estimates. 

3.1 Federal Regulations. 

a. FAR Federal Acquisition Regulation
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3.2 

3.3 

Department of Defense. 

a. AR-415-17 

b. TM-5-800-2 

Construction Empirical Cost Estimate for Military 
i980) and Cost Adjustment Factors (March 
1980 

Department of Army Preparation of Cost Estimates, 
Military Construction, General Criteria (May 1966) 

National Aeronautics and Space Administration. 
  

3.3.1 Headquarters. 

a. NHB 5100.4 

b. NHB 8820.2 

Cc. SPECSINTACT 

Federat Acquisition Regulation Supptement (NASA/FAR 
Supplement, April 1984) 

Facility Project Implementation Handbook (March 
1981) 

NASA Standard Construction Specification Syster. 

(October 1982) 

3.3.2 Kennedy Space Center. 

3.4 

3.5 

a. DE-PD 5110.1 

b. KSC-SPEC-~G-0003 

c. TR-1508 

gd. TR-15i1 

e. TR-1495 

Department of Labor, 

Bulletin 917 

Governmert Estimates for Construction/Installatior 
Procurements (February 10, 1977) 

Ground Support Equipment Cost Estimating (July 5, 
1977) 

Budget Cost Data For Facility Construction Elements 
(November 18, 1985) 

KSC Monthly Facility Construction Cost Index 
(January 16, 1986) 

KSC - Estimating Orientation (November 2, 1976) 

Bureau of Labor Statistics. 

Handbook of Work and Output (June 1947) 

Occupational Safety and Health Administration. 

Occupational Safety Construction Standards and Interpretations & Health 
Act, Vol. II. (May 31, 1985)
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3.6 Other. 

a. American Association of Cost Engineers Annual Meeting Transactions - 
1985 

b. Industrial Psychology and Its Social Foundation, Harper & Brothers 

4. PRICING SOURCES 

Estimators shall have ready access to reference books, catalogs, and otner 
documents usable as sources of current price information. Source documents 
recommended for use in compiling cost estimates for NASA/KSC projects are pro- 
vided in paragraphs 4.1 through 4.3. 

4.1 General. 

a. Buitding Construction Cost Data, Robert Snow Means - 1986 

bv. Building Cost File, Southern Edition, Construction Publishing Co., 
Inc. - 1985 

c. Compilation of Nationally Averaged Rental Rates for Construction 
Equipment, Associated Equipment Distributors - 1985 

d. Contractors' Equipment Ownership Expense, Associated General Conr- 
tractors o* America, Inc. - 1985 

e. McGraw-H1i11] Cost Information Systems/Dodge Cost Publications 

1985 Dodge Construction Systems Costs 
1$85 Dodge Manual for Building Construction 
1985 Dodge Digest of Building Costs and Specifications 
1985 Dodge Guide to Public Works and Heavy Construction Costs 

f. Engineering News Record, McGraw-Hill, Inc. - 1986 

g. Estimators' Equipment and Installation Manhour Manual, John S. Page - 
1978 

h. Estimators' General Construction Manhour Manual, John S, Page, Gulf 
Publishing Co. ~- 1977 

j- Net Prices Catalog, McMaster-Carr Supply Company - 1985 

k. Building Estimators Reference Book, Frank R. Walker Co. ~- 1986 (22nd 
ed). 

¥. ORR System of Construction Cost Management Vol. I through IV - 
1980-83
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4.2 

4.3 

n. 

a. 

he 

a. 

Cost Engineering By AACE (monthly magazine) 

Cost and Optimization Engineering, Dr. S.C. Jelen - 1970 

Mechanical. 

Cost Manual for Piping and Mechanical Construction, Herbert Herkimer, 
copyright: 1958, last printing: 1979. 1958 to 1986 units are the 
same. 

Estimators; Manhour Manual on Heating, Plumbing, Air Conditioning, 
and Ventilation, John S. Page, Gulf Publishing Company. Last 
printing: 1978 

Estimators’ Piping Manhour Manual, Page and Nation, Gulf Publishing 
Company. Last printing: 1976 

Labor Calculator, National Association of Plumbing, neating, anc 
Cooling Contractors. Last printing: 1971 

Mechanical Estimating Guidebook, John Gladstone, McGraw-hill. Last 
printing: 1981 

Tool Rental Guide, Mechanical Contractors Association of America, 
Inc. = 1985 

Machine Shop Estimating, W.A. Nordhoff, McGraw-Hill. Last printing: 
1976 

Manufacturing Cost Eng. Handbook, E. Malstrom, Marcel Dekker. Last 
printing: 1984 

Flectrical, 

General Cable, General Cable Corporation - 1985 

Estimators’ Electrical Manhours Manual, Gulf Publishing Company. 
Last printing: 1979 

GESCO Estimator, The General Electric Suppty Company - 1985 

Graybar Catalog, Graybar Electric Company, Inc. - 1985 

National Price Service Monitor, Henderson-Hazel Corporation - 1985 

Unistrut General Engineering Catalog and Prices - 1985 

NECA Manual of Labor Units, National Electrical Contractors Assoc. - 
September 1985
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he Electronic Industry/Cost Eng. Data, Fred G. Hartmyer, Ronald Press 
Co. - 1964 

5. ESTIMATE PREPARATION 

5.1 General Requirements. Cost estimates shall be prepared on NASA/KSC 
furnished forms. Legible originals shall be submitted so that the estimate 
can be reproduced by quality photocopy process. The original and three copies 
of the estimate shal? be provided to the lead design engineer. 

  

Cost estimates for all codes shall be prepared in the same careful manner as 
if bidding in competition with an experienced, qualified contractor engaged in 
similar construction work, and shall be based on a normal 40-hour work week. 
When a project has more than one building/structure, or when different types 
of funding must be accounted for, the cost estimate must be prepared for each 
part of the project, respectively. The latest cost data available shall be 
used or noted why not used. 

Tne estimator/cost engineer shall obtain the necessary design information to 
estimate the project in the detail required, especially when working with per- 
formance specifications and Preliminary Engineering Reports (PER‘s) that re- 
quire but do not define systems and equipment, such as sprinkler and halon 
systems, cranes, hoists, electrical/electronic control systems, and prograz- 
oriented ground support equipment. 

Detail material quantity takeoff and labor hours with respective pricing shall 
be summarized for each of the work elements and will be related to their 
respective 16 divisions of SPECINTACT. These work etements shall be carried 
forward to an overall project summary, broken down in the following major work 
elements: 

a. I Site work 

b. II Building and/or structures to the 5-foot line, including al} 
interior architectural/structural, interior mechanical and 
interior electrical work 

c. Il] Utilities outside the 5-foot line 

d. IV Any specialized construction 

Estimates shall cover all work shown on the plans, specifications and other 
pertinent documents, The lead design engineer will be notified, in writing, 
of conflicts in the plans and specifications or other unclear areas. 

Appendices A through G contain the degree of detail required for each type of 
estimate and the required format. One CofF project has been selected to serve 
as an example, and illustrates the increase in detail expected as the design 
progresses from concept through completion.
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5.2 Special Requirements. 

5.2.1 Budget Cost Estimate (Code Al}. This estimate is used to prepare a 
prospectus or other request for project authorization. It is the initial 
determination of the project scope that can be completed for a stipulated 
amount, and serves as a basis for overall program planning and control, for 
establishing equitable fees in negotiations with A/E firms, and for 
comparative cost analyses. The cost estimate shall be prepared using NASA/KSC 
Form 1510 or another form as specified by NASA/KSC, and formatted for submit- 
tal in accordance with appendix A. 

5.2.2 Per Cost Estimate (Code A2). This estimate is the product of detailed 
analyses of user requirements determining a design that should result in 
lowest possible life cycle cost for the proposed project. The PER incorpo- 
rates all information needed to formulate a basis for design and includes the 
basis for requirements, analyses of facility functions or work, evaluation of 
different approaches and recommended solutions, a cost estimate that accommo- 
dates additional and reasonable cost escalation and contingency factors, con- 
struction schedules, plot plans, drawings, schematics, equipment lists, and 
peripheral considerations (real estate requirements, erosion control, pollu- 
tion control, environmental} factors), as applicable. Cost estimates for PER's 
shal] be prepared in accordance with NHB 8820.2, using KSC Form 21-193. The 
estimates shall be formatted for submittal in accordance with appendix 6, 

An example of the detail required in PER estimates is provided in appendia ¢. 
Units of measure and descriptions used 1n the estimate shall be as listed in 
TM-5-800-2, Measurements and Checklist. The development of the estimated cost 
for design and engineering services shall also be included with the estimate. 

5.2.3 Labor and Materials Cost Estimate (Code B). This estimate combines 
costs for labor and material into single unit costs and may be required for 
preliminary design concepts and cost tradeoffs to support a preliminary desig” 
review. Code B estimates, when required, shall be prepared using KSC Form 
21-224, and shall be detailed with costs broken down in accordance with 

appendix C. 

5.2.4 Detailed Construction Cost Estimate (Code C). This estimate shows 
separate costs for Tabor and materials associated with each divisional task 
estimated for the construction project. Unless otherwise specified, they wii] 
be prepared for each design review milestone through 100 percent design 
completion, and updated at the midpoint of the bidding period or as often as 
directed by the cognizant lead design engineer. All code C estimates shall 
indicate the degree of completion of the design review milestone (C-30, C-60, 
C-90, as applicable). Code C estimates shall be prepared using KSC Form 
21-243 and be detailed to the extent that all work is identified and costs are 
listed. The estimate shat] be summarized and formatted for submittal in 
accordance with appendices D and/or E, as applicable. The code C estimate 
shal] be prepared for each item that NASA/KSC designates for the bid schedule.



KSC-SPEC-G-0002 

Supporting data is required for all code C estimates and shall be prepared on 
KSC Form 19-75 (figures F-3 and F-4) or on other suitable estimating forms, as 
shown in figures F-1 and F-2 (KSC Form 21-471). The supporting data shall 
provide identification of: 

a. Detail material quantity takeoff, labor hours, and related price com- 
putations or quoted prices 

b. Price sources and direct quotations from at least three sources for 
all major material and equipment cost items to verify estimated cost 
(i.e., type, size, and quantity) and showing the date, source, 
address and the expected delivery time required for each item 

c. Government-furnished equipment value in today's dollars and related 
contractor handling costs, if applicable 

d. The estimator's review comments on the drawings and specifications 
related to value engineering cost reduction, exotic and costly 
material, or fabrication and erection methods, as applicable 

Information in supporting data sheets shall be referenced to the estimating 

sheet number(s) where corresponding cost figures appear. 

Items b, c, and d shall be submitted with each estimate (see appendix F for 
examples and required format). Item a, such as detail material, quantity 
takeoff, labor hours and related price calculations, minor price data ana 
analysis, and minor cost studies, shall be retained by the contractor and sub- 
mitted, 1f required, by the lead design engineer. 

5.2.5 Construction Cost Estimate (Code C-95). This estimate represents the 
100 percent design package and incorporates changes and comments approved 
during a 90 percent design review. It reflects the final estimate of project 
cost and may not include any special conditions. The special conditions will 
be included in the C-100 estimate. No contingencies other than the government 
contingency specified shall appear in the estimate. The C-95 estimate shall 
be formatted for submittal in accordance with appendix D. 

  

5.2.6 Bird Cost Estimate (Code C-100). This estimate, often called the 
government estimate, 1s a refined C-95 cost estimate. It must reflect any 
amendments to the bid package, special conditions, or any other changes since 
the C-95 estimate was delivered to the government. The final estimate shall 
be based on all bid documents, including Invitation for Bid (IFB), Request for 
Proposal (RFP), and Solicitation Offer & Award (SOA). This estimate will be 
used as the government estimate. The eStimate shall be summarized and format- 
ted for submittal in accordance with appendix E and shall contain as backup 
the refined C-95 estimate. If the government estimate 15 15 percent or more 
above or below the lowest bidder, the agency/firm responsible for the estimate 
shali provide written rationale, to the lead design engineer, including a 
revised government estimate for the variance between the bid and the 
government estimate.
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When errors are uncovered, or when the scope of work changes subsequent to 
NASA/KSC approval, the estimate shall be revised. Portions of the estimate 
that undergo revision shall be identified as REVISED and shall indicate the 
date the revisions were incorporated, 

5.2.7 Change Order Cost Estimates (Code D). These estimates are prepared for 
proposed changes to existing contracts, and are used to negotiate these 
changes in scope of work. Code D cost estimates require greater detail than 
estimates prepared for new construction and facilities modification projects. 
It may be desirable to organize the NASA/KSC estimate in accordance with the 
format used by the contractor to facilitate rapid resolution of cost differ- 
ences existing between the two estimates. To the extent possible, code D cost 
estimates shall conform to format requirements specified in paragraph 5.3. 
The code designation shall indicate the review milestone (D-30, D-60, D-95), 
as applicable. When engineering releases a change showing the “WAS" and "IS" 
views, this does not necessarily mean the “WAS" condition was actually 
accomplished. The cost engineer/estimator shall verify the site condition. 

Timing and issuance of contract change orders initiating preparation of code D 
cost estimates are important factors. All facets of the work shall be 
Studied, including construction tasks, status of materials procurement by the 
contractor, change order impact on the contractor's work progress program, and 
others that influence overall project costs. Examples of cost elements to be 
evaluated are: 

a. Demolition or modification of work in place 

b. Salvage value and cancellation charges for material 

c¢. Abnormal work hours for which premium pay rate is paid 

d. Reworking drawings 

e. Reprogramming work schedule 

f. Temporary work to permit orderly progress in adjacent areas 

5.2.8 Government Cost Estimate for Architect - Engineer Work (Code E). An 
independent government cost estimate for architect engineer services shall be 
prepared and furnished to the contracting officer before commencing negot1- 
ations for each proposed contract or contract modification expected to exceed 
$25,000. The estimate shall be prepared on the basis of a detailed analysis 
of the required work as though the government were submitting a proposal. See 
figure B-4, A& Design, Cost Estimate, Drawing and Manhour Cost, for sample 
detail breakdown of drawing and man-hour cost. 

5.2.9 Other Cost Estimates (Code F}). These estimates are compiled as speci- 
fied by NASA/KSC to support special studies, surveys, program analyses, and 
effective project construction cost management. Format, item identification, 
pricing, organization and coverage shall be as specified by NASA/KSC.
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5.2.10 Current Cost Estimate (CCE). This estimate 1s the cost that reflects 
the latest and Best total project estimated cost available based on design or 
construction progress. The CCE constitutes the most realistic estimate of 
ultimate final project costs. It includes the engineering cost to build the 
project in today's dollars, plus contingencies; escalation to the midpoint of 
construction; and Supervision, Inspection, and Engineering Services (SI&ES). 
This is also related to the budget cost as we define it in studies and PER's. 

5.2.11 Comparison of Budget and Estimate Costs. Differences in budgeted and 
estimated costs require early identification. In order to maintain continuous 
monitoring of costs, each code C estimate project summary shall be marked up 
to reflect escalation to the midpoint of construction, SI&ES, and government 
contingency in accordance with appendix G, so that a comparison of budget and 
estimated project costs can be assessed. This summary shall be included in 
each estimate over $100,000. Form number: KSC Form 21-368 

5.3 Format. Cost estimate submittals shall be formatted and contain the 
information specified in paragraphs 5.3.1 and 5.3.2. 

5.3.1 Cover Sheet. This sheet shall identify the project title and location; 
drawing number, project control number (PCN), work order (WO) number and con-, 
tract number as applicable; appropriate estimate code identification (see 
paragraph 1.2); and date of submittal. The preparing organization shall be 
identified by name, address, phone number, and signature of approving official 

(see appendices D and — for required format). Form number: KSC Form 21-565 

5.3.2 Estimate Sheet Headings. The information on the cover sheet shall be 

inserted in the appropriate heading blocks of each sheet in the estimate. The 
name and position of the estimator(s) and checker(s} shall appear in the head- 
ing of each sheet. Headings tn trades' summaries shall indicate the numbers 
of the drawing sheets used for takeoffs, as well as the drawing number and 
total sheets (see appendix D for required format). 

5.3.3 Summaries. 

5.3.3.1 Work Element Summary. This summary is required for all estimates and 

shall provide cost breakdown of labor, material, equipment, and markup for 
each work element of the cost estimate (see appendix D, figures D-4, D-5, D-6, 

D-7, and D-8 for required format). 

  

5.3.3.2 Project Summary. This summary is required for all estimates and 
shall be summarized into the four major work elements reflecting building 
square foot costs and system cost by units of measure (cubic yards, tons, 
linear feet, square feet, pounds), as applicable (see appendix D, figure D-2 
for required format).
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5.3.3.3 General Conditions and Overhead Summary. This summary is required 
for all code C estimates and shall identify costs of prime contractor overhead 
items, such as field supervision, quality assurance, compliance with require- 
ments of volume II] of OSHA and home office administration (see appendix D, 
figure D-3 for required format). 

§.3.3.4 Special Conditions Summary. This summary is required for all code 
C-100 estimates. It summarizes costs resulting from imposition of bid docu- 
ments and conditions under which the project work will be performed (see 
appendix E, figure E-5). 

5.3.3.5 System Summary. This summary recaps al] summaries by work element 
according to the 16 divisions of SPECSINTACT. The system summaries, when 
required, shall list the respective division and related corresponding quanti- 
ties and unit costs. Required for all estimates over $100,000 with C-90, C-95 
submittals (see appendix G, figure G-1 for required format). Form number: 
KSC Form 21-371 

5.3.3.6 Labor Material Cost Summary. This summary, when required, shali ltst 
labor and material costs, marked up with taxes, insurance, contractor over- 
head, profit and bond for each work element of the cost estimate. Reauirec 
for all estimates over $100,000 with C-90, C-95 submittal (see appendix 6G, 
figure G-2 for required format). Form number: KSC Form 21-369 

6. ACCEPTANCE CRITERIA 

Cost estimates shall be prepared and formatted in accordance with paragraphs 
§.1 through 5.3 and delivered to the lead design engineer. Written waivers to 
these requirements may be granted jointly by the NASA/KSC lead design engineer 
and lead cost engineer. 

7. ESTIMATE PRACTICES 

General estimating practices to be used for construction estimates are as fol- 
lows: 

a. Cost Breakdowns, Estimates should be broken down in as much detail 
as possible, As design nears 100 percent, the greater the detail 
required in the cost breakdown. Cost breakdowns should indicate 
materials by individual type, kind, and size priced by units of 
measure listed in TM-5-800-2, Measurements and Checklist. For 
example, a structural concrete cost breakdown should show, as 
applicable, separate concrete costs for footings, columns, beams, 
walls, and slabs; the cost for each type of reinforcing steel; the 
cost for each type of formwork material; and costs for other 
associated tasks and materials. 

10
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Price Comparisons. A comparison of al} major labor and material 
prices ShouTd be made against current prices for similar features of 
work and adjusted for differences in site, local vendors, and subcon- 
tractor prices. The date and source of comparison should be noted on 
the estimate sheet. If quoted prices or studies of conditions in the 
geographical area show labor and material costs varying considerably 
from those in published pricing guides, costs resulting from specific 
evaluation of job site conditions should be used. Excessive price 
variations should be justified. 

Costs Summary. A summary consisting of the total accumulation of al] 
like costs tT.e., materia} and labor) should be provided. Direct and 
indirect costs should be included as a part of the summary. Costs of 

subcontracted items should be separately identified. 

Mechanical and Electrical. Detailed mechanical and electrical esti- 
mates should have quantity of materials required and labor in man- 
hours, with total manhours multiplied by current pricing rates. This 
should be compared with the KSC cost index. The estimate should 
inctude a concise listing of all parts of a project to which units of 
material and labor costs are assigned. 

Estimates for mechanical and electrical installation should be 
coordinated with other trades, so that all essential] ttems or work 
are accounted for. 

Alternate Work. Estimated costs for alternate work, when applicable, 
should be tdentified and priced out. f£ach alternate should be sum- 
marized separately and should not be included in the basic project 
cost Summary. 

Price Guides and Quotations. Prices obtained from pricing guides and 
direct quotation shouid be used solely to verify the estimator's 
prices for labor, materials, and equipment. The estimator should 
break down, in detail, prices obtained from pricing guides and quotes 
into labor, material, equipment, and other contractor costs (see 
structural steel price breakdown, (appendix F, figures F-2 and F-3). 
A specific quotation should supersede published prices and shall be 
identified as such, The latest cost data available shall be used in 
evaluation prices. TR 1508 and 1511 are normally more appropriate 
and current for KSC projects. A detailed cost analysis may be 
required when quotes appear to be too high or too low. 

  

Sales Tax. The current sales tax in the area local to the project 
site should be added to the material costs and, if applicable, to 
equipment rental costs. 

ll
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ne Fayroll Taxes and Insurance. A percentage should be added to labor 
oliar totais to cover payroll taxes and insurance (PT&l) items, such 

as social security (FICA), unemployment insurance (state and 
federal), workman's compensation, public liability and property 
damage (including vehicles), and allowances for hazardous trades. 
TR-1508 and TR-1511 should be used for current percentage rates to be 
applied to the labor dollar totals. 

i. Labor Rates. Labor rates estimates should be based on information in 
the KSC construction cost index, latest issue, or other NASA-approved 
sources. 

j.- Markups. Prime contractor and subcontractor costs should be sepa- 
rately identified. The percentage for prime contractor markup for 

subcontractor work should appear in the individual summary sheets, as 
applicable. 

k. Profit and Bond. Contractor profit and bond (bid, payment, perfor - 
ance) should be identified. 

1. Separation of Work, Estimates for work beyond the 5-foot line of the 
building/structure should be separately developed. 

m. The value of government furnished equipment (GFE) shall be estimated 
jn accordance with figure F-4, Method 1, GFE Estimating, on KSC Form 
19-75, in lieu of KSC Form 242. The GFE handling, insurance, and 
Storage factor costs shal} be included and summarized with the appro- 
priate trades. 

The value of GFE shall be Tisted on the project summary and system 
summary for funding and budget purposes, but not 1n project totals. 

7.1 General Construction. Labor, material, equipment, (including mill cost, 
shop fabrication costs, and erection cost for structural steel), should be 
clearly identified. Applicable taxes, overhead, markup, subcontractor profit 
and bond associated with tnstallatton should be identified, as applicable. 
All labor costs should be estimated in manhours before converting to dollars. 

7.2 Specialized Construction. Because of the specialized nature of NASA/KSC 
activities, facility projects often require construction of exotic systems, 
such aS hypergolic fuel distribution, which are not normally encountered in 
routine construction projects. Such specialized construction tasks should be 
titled, sequenced, priced, and identified so as to be clearly defined in the 
estimate. 

12
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7.3 Facilities Modifications. For repair and modification of existing 
facilities, estimators should take into consideration existing conditions as 
determined through study of as-built drawings and visits to the job site. 
Inherent in this class of project are lost time for demolition prior to 
starting new work, and joint occupancy conditions which materially reduce 
labor productivity. These items should be considered when assigning labor 
costs. To estimate modification cost accurately, estimators shall address the 
following: 

a. What mechanical, electrical, or other systems and equipment are to be 
removed or relocated? 

b. At what point does the new work join the existing system? 

c. How will the new work be installed in terms of existing and proposed 
architectural and structural design? 

d. What restrictions are imposed as to working hours? 

e, What temporary work is required to keep certain areas and functions 
In operation during the course of the work? 

f. What disposition 1s to be made of materials and equipment scheduled 
to be removed, relocated, turned over to NASA/KSC, or become the 
property of the contractor? 

Identification of demolition work required by contractors should be identified 
in estimates, 

8. WITHHELD WORK ALLOWANCES 

If a portion of the total project work is to be performed by a separate cor- 
tract or other means and is to be withheld from the final design, request for 
bids, or contract awara, the estimated cost of this portion of the work shoula 
be titled WITHHELD WORK ALLOWANCE in the cost estimate summary. Withheld work 
allowance costs shall not be included in the sum of project costs titled esti- 
mated construction bid cost, but should be identified separately below this 
title. Summary sheets, when required, shall be inserted at the end of the 
estimate. 

9, SAFEGUARDING 

Preparation of estimates for NASA/KSC shall be considered private data. 
Records, tnterdepartmental and interagency correspondence, or material that 
in any way relates to preparation of estimates for NASA/KSC shall be con- 
sidered adminiStratively confidential and accessible only to authorized NASA/ 
KSC personnel or representatives. Codes C, D, and E -90, -95 and -100 cost 
estimates shalt be stamped FOR OFFICIAL USE ONLY. Supporting data not 

13
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attached to the bid schedule estimates should be retained by KSC Engineering 
Development. After bid opening, a copy of the supporting data will be made 
available to the NASA/KSC Procurement Office. 

9.1 Security of Government Estimates. Use new salmon-colored cost estimate 
cover sheet see (figures D-1 and E-1) on all original codes C, D, £, and G 
cost estimates. Order KSC Form 21-565 to cover all estimates. 

Control of government estimates: 

@. Estimates distributed on a "need-to-know" basis, only. 

b. Limited copies - minimum required for: Lead Design Engineer (LDE), 
Lead Cost Engineer (LCE), Project Engineer (PE), System Engineers 
(SE), Construction Activation & Tests Office (DE-CAT), PROCUREMENT. 
Each copy should be numbered as required. 

c. C/G 90-95-100 shall be signed and handcarried. 

d. C/G 90-95-100 shall be kept 1n a secure manner. 

9.2 Cancellation of Protective Markings. Protective markings on cost 
estimates may be cancelled with written permission from DD-FED immediately 
after the announcement of the successful bidder or at the completion of the 
project. 

9.3 Estimates and Negotiations. Only the latest available NASA-approved cost 
estimates shall be used as aids in negotiations. 

10. ABSTRACT AND STUDY DOCUMENTS 

KSC abstract and study documents shall record NASA/KSC estimating performance 
and facility design costs, and shall be compiled and maintained by a NASA 
designee as follows: 

a. The KSC Abstract of Construction Bid Costs shall list all construc- 
tion projects released for bid by NASA/KSC and shall record the pro- 
ject title, PCN, and work order number; bid opening date, number of 
bidders, name of awarded contractor, and amount of the low, average, 
and high bids; amount of NASA/KSC estimate, percentage difference 
between low bidder and NASA/KSC estimate, the position of the 
NASA/KSC estimate relative to all other bids, remarks concerning 
differences between the NASA/KSC estimates and amount of the bids; 
and other information as specified by NASA/KSC. 

14
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b. A cost study to determine the actual design and estimating costs 
related to the construction costs, when requested, shal) 11st for the 
projects under consideration the PCN number, work order number, job 
title, and description. The study results for design and estimating 
costs shall be summarized as follows: 

(1) Design Costs: 

(a} The total manhours to achieve the design 

(b) The total number of design drawings 

(c) The average manhours per design drawing 

(d) The average cost per drawing 

(e)} The average cost per manhour 

{f) The design cost as a percent of construction cost 

(2) Estimating Costs: 

The cost of estimating the project will be summarized in the 
same manner as design costs. 

11. RESPONSIBILITY 

When government drawings, specifications, or other data are used for any 
purpose other than in connection with a definitely related government 
procurement operation, the United States Government thereby incurs no 
responsibility nor any obligation whatsoever, and the fact that the government 
may have formulated, furnished, or in any way supplied the said drawings, 
specifications, or other data is not to be regarded by implication or 
otherwise as in any manner licensing the holder or any other person or 
corporation, or conveying any rights or permission to manufacture, use, or 
sell any patented invention that may in any way be related thereto. 

Custodian: Preparing Activities: 

NASA-John F. Kennedy Space Center John F. Kennedy Space Center 
Kennedy Space Center, FL 32899 Engineering Development Directorate 

Facilities Engineering Division 
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NASA Facisty Project Cost | 
aco” Estimate 
INSTALLATION/PROGRAM OFFICE DATE 

KSC_LC-39 Shuttle May 1, 1982 | 
PROJECT TITLE BUBMIBSION/RE VISION ' 

Construct Ordnance Building (PSCL) PROJECT CODE 
As] 

pes OF COBT ESTIMATE PROJECT NO l 
revious Apollo Project PCN 77406 

| SUMMARY OF COGT ESTIMATE 

DESCRIPTION AMOUNT Pence NT 

1 ENGINEERING ESTIMATE $1,038,200 

2 COST ADJUBTMENT (Ener percentage of item Te to right in co! 2b} $ 355,300 34 22 

3 SUBTOTAL ff + 2) 1,393,50¢ tl 1 

4 CONTINGENCIES (Enger percentage of ftem 2 to right in col 4/ 139,40 it ‘ 

6 SUPERVISION INSPECTION ANC ENGINEERING SEMVICES (Ent percentage of reems 153,300 | 16 

@ OTHER BURDEN COSTS | 

? TOTAL BUDGET ESTIMATE (3+ 4*5+6) 1 $° 686,200 : 62.42 
    & IDENTIFICATION OF COST ADJUSTMENT {item 2 above: AND OTHER BUADEN COSTS (/tam 6 sdove 

Basec on Jar. 82 Cost with escalatior 8-1/2, per year compounded annually from Jar. 83 to 
Aug 8€ = 43 months (Mid Point Constructior} Cost Ada Factor, use 34.22 

1.0&2 X 1 O8F » 3.08F ¥ 1.050€ = 1.34217 Use 1 3422 or 34 22 
[| PLANNING AND DESIGN 
  

  

  

  

  

              
  

  

              

q STATUS 

DESCRIPTION . NEEDEO IN-WORK COMPLETE iw morse cos- ‘ 

a b ¢ s e 

+ PRELIMINARY ENGINEERING REPFOR™ A&E B 56,80" | 
2 SPECIAL STUOIES [Specity: . . 

A&E B113,69¢ 

3 FINAL DESIGN ! 

4 SUPERVISION AND ADMINISTRATION OF 
DEBIGN SERVICES 

| 

6 TOTAL PLANNING AND DESIGN COST) E375 ,40° 270,49 

sl MELATED COST DATA (Not inctuded in thi Approved Facitity ‘ 
Cow Estwnete but required to maks the faciiity intvelly operable . 

t RELATEO COSTS INVOLVES 2 PER (Amount 3 SESIGN tamount: 
Co YES faentity in tame 2 through 10) Db NONE $56,800 $113,690¢ 

(TEM AMOUNT ITEM AMOUNT i 
t 

4 TOBE PURCHASED & ACTIVATION | 
OTHER ‘ 

MELATED ' 
EQUIPMENT | & TMANSFEM TO EXCESS B OTHER REAL ESTATE i 

10 OTHER Spectty: 
6 EXISTING 

? FUTURE FUNDING             

NASA FORM 3510 MAY 80 PREVIOUS EDITIONS AME OBSOLETE 
PAGE 1 OF 2 PAGES 

Figure A-1. Project Cost Estimate, Summary (Sheet 1 of 2) 
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INSTALLATION/PROGRAM OFFICE PROJECT CODE DATE 

KSC , LC-39 Shuttle PCN 39143 May 1, 1982 

{V BACILITY PROJECT COST ESTIMATE 
UNIT OF UNIT COST TOTAL COST 

OEBCRIPTION SEES fauawrery ENONG BUOGET ENGNG BUDGET 
aw (2) 43) wm (8) 16 

1 INTEREST IN REAL ESTATE 

Site Work ~- Fill, Demo). 0.54 
iE 

io ir ‘yELorsteny Grass TIT BG g cy 2,009 2.90 20.5 pe.soo 143 p00 
tLITi - « 6" 

Cursors | ae e se um SY 3.300 10.00 16.30 | 33 Ane 53,602 
Summary! Utilities, Sew. Water a 

HTHh LF 2,500 30,00 45.72 275,00¢ 121,867 

Buiiding - Arch. Struct. SF 4,100 45.46 73.85 | 186,400 362,800 
| Reinf. Concr. Frame Rebar cy 220 110.00 24,20C es, 

} Form Work SFCA | 7,000 2.30 16,400 
©} Masonry Block 8X8x1é SF 1.16, 00¢ 2.50, 25,006 
z 

5 Struct St. Mise & Bar Joist TONS 16 25.00 25,000 
é 

' o|  Rocfsng Insulation & SM SF 6,100 3.50 16,350 
z 

1 z Doors, Window, Hardware SF 300 39.00 9,00° j : 
* ¢ 
E Finishes - Paint, Floor, Certine’ SF 4,100 3.65 14,95¢ ! 
= { ' | 3| Conveying Syster Briage Crane TOK 15 | 2,500.09 37,502} 
* 

I € Mecharica? SF 4,100 13.661 22.17 | 5€,007 | 9° 920 

2] Plumbrng 8 Compress. Air FIXTURES! 16 | 1,000.00 16,000 _| 
Ez 

, 

=) Arr Conc Heat & Ventiliation TOK 20 | 2,000.00 4¢,00¢ 

* Electrica? SF 4,300 | 335.201 210.56 [556 397 (906, 30° 
Power Ligrts, Ground Mis SF 4,100 23.00 94,300 

Exterior Sub Stetron .H. KVA 2,000 230.00 460,000 

Special 1zed-GN, Pneu. Syst. S.S. LF 50 20° "0' 324.00 | 10,000 16,20¢ 

Equip & Solar Heat A/R 356 o0's6 B00. 00 35,000 56,800 

@ SOVUACE OF COST OATA 
Ar 

|_KSc Cost Index & Ordnance Fac. 196¢ , o_o > 1,038,200 11,686.20:   
V_ RELATED ITEMB/ACTIONS [Exaile as approprists Ue exwe sheets, as necuemary, for Ua block and shove: 
        

TENG COLLATERA. EQUIP 1S REQUIRED - FORM HAS BEEN MODIFIED TO ACCOMMODATE ADDITION LINE ITEMS FOR MORE ACCURATE EST. 

ESTIMATE OF THE BUDGET CONFIDENCE A. OFF-THE-SHELF +15 0. R&D +10C CONFIDENCE FACTOF PB. PREPRODUCTION #50 0. OTHER 7 
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Figure A-1. 
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Preliminary Engineering Report. Code A-2 

PCN: 39143 DATE: May 1, 1984 

SECTION III - COST ESTIMATE SUMMARY 

A, Engineering Estimate: 

The cost figures in the Engineering Estimate were arrived at by using 
KSC Cost Index TR-1511 and January 1984 cost data for building 
construction, including applicable taxes and insurance and 
Contractor's markup and bond. 

B, Budget Estimate: 

C. 

The cost figures in the Budget Estimate indicatea on the following 
Standard format pages were arrived at by applying the following 
formula as required by NMI] 7330.2A: 

Budget estimate = E (14+C) (1+F} (14+6) 

E is the engineering estimate 

C is the contingency factor = 10% 

F is the cost-rise factor based on 9% for 1984, 9% for 1985, 
8 months of 1986 @ 9% = 6% for 1986 compounded annually 
from January 1984 to the mid-point of construction, assumed 
to be August 1986 = 1.26 1.09 X 1.09 X 1.06 = 1.259 Use 
1.26 

G 1s the outside agency administrative cost factor-estimated 
cost for outside agency and/or AE firm contract supervision 
and inspection including any design required during 
construction phase = 10% 

The Budget Estimate markup therefore is: 1.10 by 1.26 by 1.10 = 
1.525. Round to and use 1.53 on the Engineering Estimate. 

Design and Engineering Services: 

Total costs of the design phase including Professional Fees for the 
preparation of Plans and Specifications, the making of Surveys and 
Field Studies, and any outside Agency supervision of design are 
estimated to be $97,200 (see figure B-4). 

In the estimate, grand totals for categories are underlined, 
subtotals within the categories appear in brackets, and sub-subtotals 
within the categories appear in parentheses. 

Figure B-1. Section III, Cost Estimate Summary B-3
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KSC-SPEC-G-0002 

COST ESTIMATE FOR A&E DESIGN 
  

  

  

ESTIMATOR: Joe A, Brown DATE: May 1, 1984 

CHECKER: 

PCN: 39143 

TITLE: KSC SHUTTLE ORDNANCE BUILDING, LC-39 

Estimated Estimated Hour Total 
Drawings Per Drawing WS Hours 

Civil 4 60 240 

Arthitectural 8 60 480 

Structural 6 70 420 

Mechanical 6 80 489 

Electrical é 90 549 

utilities 6 90 250 

Special Systems 
Gh SS 2 95 199 

Solar Syster 1 75 Jc 

Total 39 2,809 

Specifications 300 pages @1 hour 30¢ 

Boecial Flela Stugies 5 Man-week = 205 nr, 208 
Cost Estimate - 30%, 60%, 90%, 100¢ & Final = 5 Estimates 

©
@
O
O
©
 

60 Hr, ee x 5 Estimates = 300 Hrs 

39 Dwg Sht's @7-1/2 Hrs per shee* = 292.5 Hrs 
Therefore, use 305 hours to preoare cost estimates 300 

300 Hrs 

3600 Hrs @ $27.00 per hour = $97,200 Estimated Cost, (Enter this cost In Section 
{14 C of PER Destan and Engineering Services), 
Project Buaget Cost Estimated $1,090,500 witnout Data Processing Equip (c.) 

Cost per drawing = 97,200 = 2492 

aT _ 

Design Cost as a Parcentage of Budget Cost = 97,200 = 5.8% 
2040 

Hours/Drawlng is total for Drafting Engineering, Printing, Conterring and Local 
Travel, 

Percentage increase due to additional Design Engineering, on new and existing 
Grawings, which also required additional Fleia Studies, 

Whee special studles ao other services are required they should be listed 
separately. 

Sutmlt breakdown of how M/H cost Is devel oped, 

Figure B-4, ASE Design, Cost Estimate, Drawing and Manhour Cost 
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KSC PRELIMINARY COST ESTIMATE WORK SHEET 

32009-34 Alev 

© t> 

Got LC 49 
t PeLwus 

JBie luce Koc Gry UTan Brown CCE 

67392-EI-S Mian JB SMITH 
UNIT Ice 

QSTIMATED 
ITEM KO ity! MATERIAL 

lo Eu 

w/ 

I Sun Tera. 

io/ ! 

Sun Tota 

“os 
© 25.5%   MARASERS aUO/I— 

Figure C-1. KSC Preliminary Cost Estimate Work Sheet, Unit Cost 
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COST ESTIMATE COVER SHEET - 

GOVERNMENT ESTIMATES ARE ADMINISTRATIVELY CONFIDENTIAL 
ACCESSIBLE TO AUTHORIZED NASA/KSC PERSONNEL OR REPRESENTATIVES ONLY 

prosect_ ORTNANCE Mui crintte ios oF 

Location K7C- LC 39-VAR Aeed 
  

  

  

{FB NO A 
cay 

BID DATE iH 
. nN 

AMENDMENT Va 
  

ESTIMATE CODE € a5 

pon 7740 

conTRAcTWwO _2OO% 

DRAWINGNO 747K 67392 _ sur BO preparep sy J Suite ABE Fro KSO 
M4oo Aroee oS [S.yv>. 

FIRM/ADDRESS ROCKET CITY, UTA   

Location UT 4 

MODEL NO. NA suemitrat pate MAY 1, (93S 
NASA D 3 AGE - ° 

j oe ite Aucedoves-/ Ki Giecece estimate syKOLOALE Varnoeccfac 
*eaceor examen pech.Brown NACA. z monte BOG-BLI-2725 

PROJECT ENGINEER Bk.vamweon (ia meeves reviews ay _/: TEV MRE ~ 

_ a ” APPROVED BY Soon nt CAGE 

‘ , . ; PHONE NO. 307-867 ~ BITE 
“ 

  

a 

-. - - 
—   

Cost Estimating for procurement requires special handling in eccorcence wrth DE ip-1142.23 KSC SPEC-G-0002 
ard KSC SPEC-G-0003 tor GSE - = 

 CFFICIAL Use ONLY. oo ge 
il - . —_- gee FORM 21-868 aE . , ” , ¥ 

  

  
Figure D-l. Cost Estimate Cover Sheet
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COST ESTIMATE COVER SHEET 

GOVERNMENT ESTIMATES ARE ADMINISTRATIVELY CONFIDENTIAL 
ACCESSIBLE TO AUTHORIZED NASA/KSC PERSONNEL OR REPRESENTATIVES ONLY 

prosect OKRONANCE Boitbive Aloo SF 

Location C9 O-LC 39-V4 AREA 

1FB NO Mace LIP /0-00- 123-5 

BID OATE Aus 1%-, (985 

AMENDMENT AMEN! ID. | Dapep 2-35 dmewortz Daten b-(o85 

Estimate cope _C._ 100 

PON VI4+0e 

t
e
 

contractw.o,__@02o% 

FOR OFFICIAL USE ONLY 
1400 AFOLLO fSrcvpD 

FIRM/ADDRESS KOCK ET Crrry, 
  

LOCATION Upran 47ise 

MODEL NO LA > = SUBMITTAL pare LY 227, 1785. 

LEAD DESIGNER Race souee J.B. omiTH ESTIMATED BY VAZN DELL fee24e: 

KSC COST ENGINEER YO= Afarount NAGA _ poneno,_S67- Z7Z Ss 

paouecT ENGINEER DRAtw weet, J Bom ‘TH REVIEWED BY 1. 4Erm ORE _ 

" approveo ay KV. “uee 

PHONE NO. B67- 3994 

  

L
e
e
s
e
 

Cost Estimating for procurement requires specie! handling in accordance with DE ID- 1442.23, KSC SPEC-G-0002 
and KSC SPEC-G-0063 for GSE. 

osc LY 1. CRFIGIAL USE ONLY 

w
e
   

wet om th en . 
- ‘ - ~ ~ 

KSC FORM 21-866 (183) & 

Figure E-1, Cost Estimate Cover Sheet 

prawincno 79K 47 S°% sHT _& a PREPARED sy— BomeruAbe Fre KOS 
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FOR OFFICIAL USE ONLY 
  

    
  

(Construction, Alterauon, or Repair) 10-00-123-5 (LJ necotiaten mer, 7-15-85 | 
IMPORTANT — The “offer section on the reverse mut be full ofteror .    
    

  

    
10-00-123-5 

THSUES ty CODE |__SaPROW3) 
JOHN F, KENNEDY SPACE CENTER, NASA 
PROCUREMENT OFFICE 
KENNEDY SPACE CENTER, FLORIDA 32899 

    

    
JOHN F. KENNEDY SPACE CENTER, NASA 
PROCUREMENT OFFICE, CODE $i-PROWA 
HEADQUARTERS BLDOG., ROOM 2414 
KENNEDY SPACE CENTER, FLORIDA 32895 

  

  

  

Ap aon TA NAME COPIES: ATS/PRO Tindhede ote coda) E. ALLE 

BE a MATION > Questions: ey fain Copies. 305/867-2851Quest- 305/867-7239 
SOLICITATION 

NOTE In sealed D4 Solicitations dfe: anc offeror meen Dn and badce: 
nw Vi > wi ) K qv - ry} ing ARO ate 

ORDNANCE BUILDING KSC, FLA. 

TASK 1] SITE WORK OUTSIDE 5° LINE 

TASK I] BUILDING STRUCTURE TO 5' LINE, INCLUDING STRUCTURAL - MECHANICAL - 
ELECTRICAL 

TASK IT}] UTILITIES OUTSIDE 5‘ LINE 

TASK IY (OPTION) SPECIALIZED CONSTRUCTION GNo LINE 

MAGNITUDE 1,000,000 TO 5,000,000 

PRIORITY RATING (DMS REG #1) 

OFICIAL use Onts 
11 The Contacto: shar: beg 1 oertormance withir ____ 5 catenciar devs and complete it wittun —210 _ catenaay anys atter recewirs 

LJ aware Ei nor ce te proceed Tris performance peried 15 [Xj manaetory [[] negotadie fer 

  

    

  

     

    

‘1 NT AAC MM VANISH iv se 5 CTT aN X ave 

Af YES ident, w.thin how many eotendat days after emer in loge 128 | . 
x ES 0 NO Within 5 days after 

request 
re Pat ot) t D : 

A Seeeo ones a or ee ¥ " oa COPIES TO perlorm the work required ere Que et the piece specified in item & py 200 pe tneus, 

local ume DIM nay ~ ES aare, It This 13 & BeBed Ded BObCttalion offers must be pubicly opened al hai time Sealed envelopes 

conucning a shav' be marked 10 show the offeror $name and address the solicitation number anc the Gate anc time offers are Que 

6 An otter querentee & is 0 3% NOT Fequired 

C At offers are suoyect to the (1) wore requirements and (2) other provisions and Clauses iNCOMPOrEted In The solicitation in full wx1 OF By 

reference 

© Otters provide less thar 60 catenaar days tor Government! soceptance after the dete offers are due will not be Considered and will be 
reyecies 

  

—= 
STANDARD FORM 1442 (AC. 685 

“ ™ ; seas 30) . Qreswriasc ey GSA KSC OF 12 06 
FAR 108 Sore $3236 120) 

Figure E-2. Bid Form, Construction Contract (Sheet 1 of 2)
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OFFICIAL GOVERNMENT ESTIMATE 

N/A 
  

Coot Facilty CODE 

17 The offeror agrees 10 perform ihe work reaured at the DUCES SDE Ted Below In Sinc! aCCORGANce with tne ferns Of [rks BOLCiANO: Hf this Oe: wg acceDles 
  

  by the Government in witting wanin Calenaal Gays atler the Cate Offers OTe Ge tle. Fairs mame s rage Het ELLE Hutt Mie tet te eviet t 

seated im hem ERD benteete te aneve rt aut sare mate feet ga ve emts Mee semen an terre £AZ) 

BID PRICE TASK I 134,269 
iH Fa) 3729 

AMOUNTS p> 111 gf 
| TL, est1 

IV_OPTION [0,667 
YE The offeror agrers Io furnish any required perlormance anc payment Donds 

  

19 ALANDA. LOGMENT OF AMENDMENTS 
FT¥E Of tera” SeanowWE pre PCLEIP' CO OMEAEMENL O MhE EDNETIEHON — Gut ADMas’ Ong Sel Of ears 

: q 
AMENDMENT NS t IL 

-E 5 ber ese & OR 
t 

  

    
  

4 

| | 
  FOR WAMT ANT TITLE OF ML BSON AUTMOR Bic. 3 GN OFITR Toe SIGNAT UAT wel OFC a Sate Type o print: 

' 

  “ AWARD (Te ae completed by Goverment 
YT) ies accemn 

APPROVED bY Palin Coat DE Le Cenec— CE 
oT Lame siertee 

A&E oC. B Smith 
te awe l.* 

RECEIVED Lib Kear. 
E=Ca7-] 

  

Joe A. Brown, C.C.E 

  T7? ACCOUN ING ANG EPPROEAIATION DATA 

  

' 

TE PS OME TRAN FULL AND OFEN COMPLE TION COPS GENT 4 SUBM INVOICES FS ADDRESS Sew * 
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o Adan . toot 27 Bavadlte¥ wice BE GABE Ee 

JOHN F, KENNEDY SPACE CENTER, NASF 
JOHN F. KENNEDY SPACE CENTER, NASA COMMERCIAL ACCOUNTS & FUND CONTROL SECTION 
CONTRACT ADMINISTRATION SECTION CODE: AC-FMO-23A 
KENNEDY SPACE CENTER, FLORIDA 32899 KENNEDY SPACE CENTER, FLORIDA 3289¢ 
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CODE . 

BUDGET QUOTE FOR ESTIMATING Pace or 
C-95 

KENNEDY SPACE CENTER (Vendor told for estimating |”. AUP Bares “OS76 G21 000 
VENDOR “QUOTE” FROM: pruposes only). Yes 2 PRONE —— 

company: ABC STEEL CO. Varndel] 867-2725 
'S OBTAINED BY PUONE s anpres:: 4500 Pine Street Wright 867-2725 

Canaveral Groves, FL 32922 SS EMIUERY ECREGUCT ct 
PERSONS WAME. Robert Stee] 4 WKS After Shop Dwg. 77406 

FOS POINT 

POSITION/NITLE. Chief Estimator [oc Site, LC-39 Area 
TOTAL SEIGHT FREIGHT CHARGES 

PHONE. 305-633-1234 10 Tons 850 

(TEM SUPPLIES AERVICES QUANTITY emit UaIT PRICE TOTAL 

1 Structural Steel, Warehouse Steel 5* Tons 900 4,500 
Beam Co. 

2 IShop Fabrication (includes shop dwg) 5 Tons 625 3,125 

3 Sand Slast (SP10) 5 Tons 14C 700 

4 Inorganic Zinc (0091) 5 Tons 220 1,106 

5 Erection labor 5 Tons 806 4,006 

Par hoist - 40 L20-(30 ea) & Bridging 

6 Fabricated Delivered Job Site 4 Tons 1,785 7,140 

7 jeld erection labor & equipment 4 Tons 915 3,660 

Tons 3,112 17,550         

  

  
PREMARKS: (SPECS QUOTED, ETC.) (SPECS QUOTED , ETC.) Spec Section 5 & 9L Read to ABC. 

pramacs 100 « vate 7/21/85 s- Reference Sheets $1-5 

i. These are and labor material prices, Taxes, ins., OH & profit must be added to these 
prices. 

2. Field touch-up painting included in erection prices if by painting sub, delete $40/ton. 
3. Approximate quantities for ohtaining vendor quote.       eee KSC FORM 21~4671 (8/60 

Figure F-2. Budget Quote for Estimating 
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APPENDIX H 

A glossary is provided below to define terms commonly used in construction and 
construction cost management. 

GLOSSARY OF GENERAL TERMS 
  

ALLOWANCE - an item of cost or monetary significance, which has the following 
characteristics: 

a. Reasonableness 

b. May be of the “unit price” or "“Tump sum" variety 

c. Should be inclusive of all overhead, profit, and general conditions 

CHECKER - responsible for checking math extensions totals. Check that al? 
subtotals are brought to summary with page number noted on both sheets. See 
that summaries are complete and insure accuracy of transferred totais. 

COST - any or all expenditures, including such items as hidden costs, profit,’ 
taxes, and interest associated with a construction project 

  

COST ACCOUNTING - the historical reporting of disbursements and costs and 
expenditures on a project. When used in conjunction with CCE estimates, cost 
accounting can assist in giving the precise status of the project, to date. 

COST ANALYSIS - a method using historical and planned project data to ascer- 
tain the most likely costs of future and on-going projects. Cost analysis may 
also be applied to escalation, as well as cost differentials between various 
localities, types of buildings, types of estimates, types of projects, and 
time of year. 

COST ENGINEERING - the application of scientific principles and techniques to 
problems of cost estimation, cost control, and profitability dealing with the 
control, management, and manipulation of costs pertaining to a single project 
or a series of projects. The cost engineering discipline is involved in life 
cycle costing, conceptual cost estimating, cost escalation, cost index, bid 
strategy, analysis of cost data, cost analysis, cost prediction, cost control, 
and management of costs applicable to a project. 

COST ESTIMATOR - responsible for take off of drawing specs and IFB. Apply 
established unit prices and labor rates to apply to basic construction/ 
fabrication and installation costs. Apply appropriate overhead, profit, and 
burden rates. Apply special condition. Obtain quotes on major items. Review 
for completeness of drawing. Evaluate and comment on cost-saving con- 
struction; review bid documents for cost effectiveness. 
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CONTINGENCY - the allocation of a certain percentage or sum of money to com- 
pensate for unknown costs which may arise in the future. Contingencies are 
allocated on the basis of probability and past experience to assure that the 
total budgeted or bid sum is not exceeded by actual costs. Contingencies 
appear most frequently as: 

a. Design Contingency - an allocation for unknown design features and 
details. It is higher at the initial schematic design phases of a 
project and decreases as more finite planning details become known 
and working drawings are developed. 

b. Estimating Contingency - an allocation utilized by the cost engineer 
or estimator to compensate for uncertain, unknown, or fluctuating 
cost situations in order that actual costs will not exceed estimated 
costs. 

c. Construction or Field Contingency - an allocation established to com- 
pensate for unbid subcontractable items and unknown ana unforeseeable 
field conditions. 

d. Change Order Contingency - an allocation for design refinements and 
the correction of design errors for which the contractors are en- 
titled to additional and reasonable compensation. 

CURRENT COST ESTIMATE (CCE) - The CCE is that cost that reflects the latest 
and best total project estimated cost available based on design or 
construction progress and constitutes the most realistic estimate of ultimate 
final project costs. It includes: the engineering cost to build the project 
in today’s dollars plus contingencies; escalation to the mid-point of 
construction; and supervision, inspection, and engineering services. The CCE 
is also known as CWE current working EST by other government agencies. 

  

ECBC C-95 - estimated construction bid cost based on completed design 
package. It is the final estimate before bid package has been released to 
potential bidders. The C-90 review changes have been incorporated at this 
level. Barring addenda/amendments, these drawings and specifications will be 
the same as those sent to prospective bidders. 

This package should include all quotes from vendors, element summary, labor 
and material summary, system summary, general condition sheet, cover sheet, 
and list of government furnished equipment, including approximate cost of the 
material and cost of handling the equipment. All sheets must be stamped: For 
Official Use Only.
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BID COST EST-C-100 - Estimated bid cost for complete bid package. It is the 
offical) government estimate and is based on the same package that was supplied 
to all prospective bidders. The C-100 may have special conditions added to 
total during bidding period. These special conditions calculations shall be 
included in C-100. They may be used by A&E and/or government. 

The estimate should be treated as a bid for the government. It must include 
all the information supplied in the C-95 estimate and update, if necessary, 
and add special conditions determined by the IFB. Estimate should also 
include any amendment and a signed bid form found in the IFB. Ali sheets of 
the estimate must be stamped: For Official Use Only. 

ENGINEERING COST - is the total estimated cost of labor, materials, equipment, 
and contractor's markup in today's dollars. This cost is used to develop the 
CCE. The engineering cost does not contain government contingencies, S&A, 
escalation, or design costs. 

ESCALATION - an increase in costs of interest, labor, materials, or other fac- 
tors which add to the total direct cost of a project, measured over time. 

FIVE-FOOT LINE - an imaginary line outside of and conforming to the exterior 
wall of building. The 5-foot line is the traditional separation between 
interior (building) and exterior work. 

FRINGE BENEFITS - the added costs normally associated with labor. Fringe 
benefits include profit sharing, health, welfare, pension, apprentice train- 
ing, educational programs, union dues, vacation, holiday insurance premiums, 
and other similar items which are fringe to direct payroll costs. 

GENERAL OVERHEAD - the fixed cost of operating a business. It includes 
office, plant, equipment, staffing, and expenses thereof maintained by a con- 
tractor for his general business operation. 

JOB OVERHEAD - the expense of items such as trailer, toilets, telephone, 
Superintendent, transportation, temporary heat, testing, power, water, clean- 
up. It may include the costs for bond and insurance associated with the 
particular project. 

LIFE CYCLE COSTS (OR TOTAL COSTS) - includes all] costs from inception through 
obsolescence of a part, subsystem, system, or an entire building project. 
This cost includes al} construction and operational costs. 

MARKUP - includes such percentage applications as general] overhead, profit, 
and other indirect costs. When markup is applied to the bottom of a bid sheet 
for a particular item, system, or other construction price, any or all of the 
above items (or more) may be included, dependent on local practice.
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MILESTONE - a particular event in a schedule sequence which has increased 
Significance above and beyond the more common schedule activity or event. For 
example, building close-in or top-out would be a milestone event. 

NASA/KSC LEAD COST ENGINEER - provides the management overview of KSC cost 
estimates with responsibility for standards and guidelines to be used by A/E 
firms, A/E support contractor, and in-house personnel for preparation of 
government cost estimates. Coordinates and reviews A/E, support contractor, 
and in-house cost estimates to assure accuracy of cost and conformity to 
established guidelines and standards, 

  

NASA/KSC LEAD DESIGN ENGINEER - provides the project technical lead with 
responsibility for the work (preliminary engineering, design concepts, design, 
change to design, design analysis, cost estimating, and resolution of design 
Problems) on his project within a framework of established project scope, 
milestone schedules, and cost controls. He is the single point of contact for 
Systems engineers, cost engineers, cost estimators, and other personne) 
supporting his project. 

NEGOTIATIONS - discussions between owner and/or contractor or vendor held to 
ascertain that all items of work are included and that a proper and reasonable 
price has been agreed upon by both parties. 

OPERATIONAL COST - at} fuel, lubricants, and normally scheduled parts changes 
necessary to keep a subsystem, system, particular item, or entire project 
functioning. Operational costs also include general building maintenance, 
energy, cleaning services, taxes, and similar items. 

OWNER - the individual or company who pays the bills and for whose benefit tne 
project is being constructed. 

PRODUCTIVITY - the rate at which a given crew or mechanic accomplishes fina] 
Tn-place installation of an item or system within a project. Productivity 
must be assessed on an item-by-item basis to properly schedule project work. 

PROFIT - the bottom line or anticipated reward for accomplishing work. Profit 
has three parts: 

a. Anticipated Profit - the profit projected from the beginning to the 
end of the project at time of bid 

b. Gross Profit - the total before-tax (and possibly before general 
overhead expense) profit associated with a particular project or com- 
pany 

c. Net Profit - the after-tax, after disbursement bottom line figure of 
a particular company or individual or project 
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PROJECT SUMMARY - is a line item summary of construction bid costs by site- 
work; building/structures; architectural, mechanical, and electrical work; 
exterior utilities; and specialized construction. It also shows the current 
cost estimate with markups for escalation, contingencies, and S&A. 

REVIEWER - responsible for complete estimates in regards to format and 
accuracy per KSC Specifications Management Overview for Cost Effective Design 
and Construction. 

QUALITY SURVEY - the technique of listing all items and salient features of 
the work and the quantities thereof necessary to build a particular project. 
Quantity survey may be done with productivity in mind, but does not include 
pricing. 

SCHEDULING - the method whereby sequence of events of administration, design, 
procurement, and erection of a facility or structure are organized in a logi- 
cal manner to assure that all elements of the project are accomplished within 
the specified completion date. Scheduling may be by bar chart, or critical 
path method (CPM). 

SITE DEVELOPMENT - all work associated with utilities, construction, excava- 
tion, clearing, grading, parking, and landscaping outside of the 5-foot line. 

VALUE ENGINEERING - the systematic application of recognized techniques which 
identity the function(s) of a product or service, establish the worth of that 
function, and reliably provide the necessary function at the lowest overall 

cost (value engineering, value analysis, and other similar terms are 
considered to be synonymous). 

WAGE RATE - the hourly, daily, or weekly cost, including statutory overburden 
(taxes) of a person who works for wages, such as mechanics, laborers, and 
steamfitters. 
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