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Notice

The Federal Construction Council (FCC) is a continuing
activity of the Building Research Board of the National
Research Council (NRC). The purpose of the FCC 1s to
promote cooperation among federal construction agencies
and between such agencies and other elements of the
building community in addressing technical issues of
mutural concern. As one of its activities, the FCC
periodically publishes reports 1like this one that
present information on the current policies, practices,
and procedures of federal agencies regarding some aspect
of building technology. These reports are prepared by
committees of government employees under the auspices of
the FCC. Since these committees are not appointed by
the NRC and their reports are not reviewed and approved
in accordance with usual NRC procedures, their reports
are FCC publications rather than official NRC
publications.

For further 1information on the FCC program or FCC
reports, please write to:

Executive Secretary

Federal Construction Council
Building Research Board

2101 Constitution Avenue, N.W.
Washington, D.C. 20418
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1

INTRODUCTION

In broad terms, a construction project involves' three
stages:* preliminary planning, during which the need for
a proposed facility is established and the general nature
of the facility to be constructed to meet that need is
determined; design, during which the detailed plans and
specifications for the facility are developed; and
construction, during which the facility is built. 1In
terms of expenditure, the construction stage is by far
the most important stage; approximately 90 percent of
total project funding** is spent during construction
whereas only about 8 percent is spent during the design
stage and only about 2 percent during the preliminary
planning stage. With respect to the critical decisions
that affect the design and cost of a facility, however,
the preliminary planning stage is by far the most
important stage.

The preliminary planning stage (also referred to as
the programming stage) is so important in the decision-
making process because it is during this stage that the
initial decision to proceed with the project is made, the
size, function, general character, and location of the
proposed facility are determined, and the preliminary
budget is set. Once even preliminary decisions are made
on these matters, the nature and cost of the facility are
virtually predetermined.

*A construction project may involve either new
construction or major rehabilitation work.

**The expenditures on a project are assumed to include
both contract costs and in-house agency expenditures that
are directly attributable to a project.
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Various agencies carry out the preliminary planning
stage differently; however, in most agencies it involves
several steps beginning with identification of a facility
need by an operational activity and ends with the
development of a preliminary cost estimate, which is used
to prepare a funding request to Congress. In between
these two points, various analyses are made to determine,
for example, if the requested facility is really needed,
whether the need might be met in a more cost-effective
manner by some means other than a construction project,
the relative importance of the project compared to other
proposed projects, the best location for the proposed
facility, the relative merits of various design concepts,
and the projected cost of the selected concept.

While the nature and purpose of the preliminary
planning process vary from project to project and from
agency to agency, all preliminary planning efforts have
one thing in common: they involve the development and
use of cost estimates. Cost estimates are of vital
importance in the preliminary planning stage because
almost every major decision made during that
stage--including the basic decision to undertake a
proposed project--is based at least in part on economic
considerations. And, of course, one of the end products
of the preliminary planning effort is an estimate of
costs that is used to prepare a request to Congress for
an appropriation and authorization.

In most agencies, several estimates are prepared
during the preliminary planning stage. For the purpose
of this report all of these estimates are considered
budget estimates, because they are based on incomplete
information about the facility to be constructed. 1In
reality, the amount of information available to
estimators about a proposed project increases in the
course of the preliminary planning process; consequently,
budget estimates prepared at the end of the preliminary
planning stage should be considerably more accurate than
estimates prepared earlier. However, regardless of when
budget estimates are prepared, they are inevitably based
on incomplete information, and ensuring their accuracy is
a challenging task.

In spite of the importance of budget estimates and
the difficulties associated with developing them,
agencies have seldom exchanged information about the data
and techniques used in their preparation. To correct
this situation, the Program Committee of the Federal
Construction Council asked the FCC Consulting Committee

2
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on Cost Engineering to undertake the study reported

here. Specifically, the committee was asked to summarize
the practices and procedures used by various agencies to
prepare budget estimates (e.g., how costs are determined,
at what point in the design process budget estimates are
prepared, and how estimates are documented and
evaluated), and to report on the results of any studies
that have been made of the relative accuracy of estimates
prepared using different procedures.

To carry out its assignment, the committee held a
symposium at which seven of the agencies represented on
the committee presented papers describing their policies
and procedures regarding the preparation of budget
estimates. Because different agencies have different
definitions of budget estimates, the committee asked the
agencies to put special emphasis on the earliest
estimates prepared during the preliminary planning
(programming) stage of a project that serves as a
constraint on the ultimate design and cost of a
facility. Synopses of the papers presented by the
agencies are included as Chapters 2 through 8 of this
report. A summary of the information provided by the
various agencies is presented in Chapter 9.
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2

BUDGET ESTIMATING IN THE AIR FORCE

JOHN F. HEISE
Headquarters
U.S. Air Force Logistics Command

This paper on budget estimating is prepared from the
perspective of one of the major commands in the Air
Force, the Air Force Logistic Command (AFLC), and its
subordinate bases. The base level is where it all
begins. Budget prices can be adjusted at other levels in
the organization, but if estimates do not have some
degree of accuracy when first prepared, it is doubtful if
accuracy will ever be obtained.

Construction budget estimates are prepared for two
major programs. The first is the Military Construction
Program (MCP), which averages about $200 million annually
in the AFLC. The MCP involves large dollar projects and
requires the preparation of formal estimates. The second
program is Base Operations and Maintenance (0&M) program,
which includes facility and system maintenance and repair
and minor construction projects. The O&M budget, which
totals about $120 million annually in the AFLC, covers
several hundred small projects that require budget
estimates.

MILITARY CONSTRUCTION PROGRAM

When development of the MCP for a specific year is
started, the Department of Defense indicates the total
amount of funding that will be available. Since the
amount is always limited, some requested projects always
have to be omitted from the program. If the cost of
high-priority projects is over estimated, some lower
priority projects will be omitted from the program that
could otherwise have been included. It is important,
therefore, that project cost estimates not be too high.
On the other hand, if the cost of a project is under

5
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estimated, there may not be enough money to construct a
high quality, usable, efficient facility. Thus, it is
important that budget estimates be neither too high nor
too low.

Prices must correspond to Department of Defense (DoD)
and Air Force (AF) pricing guidelines. If unit costs for
a project vary too much from these standards, the cost
variances must be completely justified; otherwise the
project will be deleted or its budget considerably
reduced.

It is essential to understand what is to be built
before beginning the budget estimating process.
Developing design criteria, knowing what the function is,
and understanding user requirements are of paramount
importance. Once all these data are available, the
estimating process can begin. The starting point is the
DoD/AF pricing guide. Using this guide, the average unit
cost of a facility similar to the one to be constructed
is determined. This figure is then adjusted to reflect
differences between the assumed facility and the actual
facility. The result is a cost for the basic structure.
It is then necessary to add the supporting utilities and
site condition costs. The normal value for these costs
is 15 percent of the building cost; if site conditions
are unusual or an excessive amount of utilities are
required, the 15 percent figure must be adjusted.

A total project cost estimate is now available. The
total cost then is analyzed on the basis of engineering
experience to determine whether it seems reasonable based
on what is needed. If the price appears to be too low or
too high, other pricing guides and manuals (e.g., Means,
Dodge, Richardson) are consulted. Past bid prices and
local conditions also are considered. All reasons for
the cost difference from DoD/AF pricing guides also are
documented.

Budget cost information obtained from the DoD/AF
pricing guides works well on typical administration and
operational type buildings. The cost data are very
accurate for utility systems, runways, and roads.
However, the data are not accurate for nonstandard
facilities, and this can cause budget estimating
problems. For example, use of pricing guide data for
large industrial plants can result in budget estimates
much lower than actual construction prices. If the
estimate is not adjusted during budget preparation, both
design features and scope will have to be reduced prior
to construction.

Copyright © National Academy of Sciences. All rights reserved.
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An informal study has been conducted to determine how
budget estimates for the AFLC MCP compare with actual bid
prices. On average, the actual cost of the total program
has been close to the budget estimate for the total
program. About 70 percent of projects are within
acceptable limits of cost estimating. Of the remainder,
about half of the estimates were excessively high and
half were excessively low. The 15 percent of the
projects whose costs have been significantly under
estimated cause serious problems; facilities are delayed,
important mission functions are not effectively
accomplished, and considerable effort is required to
salvage these projects. [The 15 percent of the projects
whose costs have been significantly over estimated
present a much less serious problem. )

BASE O&M PROGRAM

As noted above, the AFLC Base O&M Program has an
annual budget of approximately $120 million and includes
about 400 projects. These projects generally involve
fewer items than the MCP projects. Frequently projects
such as roof repair, road resurfacing, and painting can
be budgeted using only one or two unit costs. Bases have
developed historical data on unit cost prices from actual
bids, and it is these costs that are generally used. The
readily available price manuals such as Means and Dodge
effectively supplement locally developed unit prices.
Unit prices used for budget purposes on the O&M program
improve as a local data base expands. The track record
on estimating O&M projects is quite similar to the record
for the Military Construction Program.

CONCLUSION

In general, AF budget estimating procedures must be
improved. Many excellent data are available but they
frequently need to be modified to fit unique and local
conditions. The experience of the estimator is of
crucial importance and can mean the difference between
good and bad estimates. Some cost figures still must be
obtained by "educated guesses." Until improvements such
as expanded data bases, parametric cost estimating, and
other procedures are refined and made available to AF
bases, problems will occur on an unacceptable percentage
of construction budget estimates.

7
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3
CONSTRUCTION PROJECT BUDGET ESTIMATING
in the
DEPARTMENT OF ENERGY

Joseph Bozik
Project and Facilities Management
Department of Energy

The construction projects managed by the Department
of Energy (DoE) cover a tremendously broad range of sizes
and types, from relatively low-cost conventional projects
like warehouses, dormitories, and laboratories to
high-cost projects involving such recent technologies as
coal gasification, magnetic fusion, and laser isotope
separation.

DoE categorizes projects as "Major System
Acquisitions," "Major Projects," or "Other Projects" on
the basis of such factors as:

a. Cost - (Projects Costing more than $200 million
are usually classified as Major System Acquisitions;
projects costing between $50 million and $200 million are
usually classified as Major Projects; and projects
costing less than $50 million are usually classified as
Other Projects).

b. Importance and visibility

c. Size and complexity

d. Degree of DoE control required

e. Who has recommended them (e.g., the office of the
Secretary of DoE, an assistant secretary for a major
program, or a field office manager).

The lower-cost projects generally are constructed
with off-the-shelf equipment, materials and skills and
are relatively simple to construct. However, the
high-cost projects often are state-of-the-art,
one-of-a-kind projects, and are relatively complex to
construct. Most DoE projects require conventional
construction and estimating methods; however, certain
product-assembly-line items such as heliostat and gas

Copyright © National Academy of Sciences. All rights reserved.
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centrifuges require industrial and learning curve cost
estimating methods.

Major planning decisions often are made prior to
conceptual design when little design detail is available
to support the estimate. Program and project managers
need estimates for source evaluation, project baselining,
budgeting, and project management and control. Planners
need estimates in order to weigh the benefits of various
technologies, programs, and projects and to establish DoE
energy priorities.

Seven general types of cost estimates are developed
and used by DoE throughout the 1life of a construction
project. Identification of an estimate by type denotes a
certain level of accuracy and confidence in the
estimate. Cost estimates are often compared to the
actual cost of the project to judge the success of the
management effort.

The seven types of estimates are:

Planning estimates

Budget or conceptual design estimates
Title I (preliminary design estimates)
Title II (detailed design estimates)
Government (architect-engineer) estimates
Current working estimates

Independent cost estimates

As a project evolves from planning through conceptual
design, and Title I and Title II design, more details are
available and are used to prepare the estimate.

The focus of this paper is the DoE planning estimate,
which is the earliest estimate that puts constraints on
the ultimate size, design, and cost of a project. A
planning (feasibility study) estimate is normally
prepared either by one of DoE’'s Operations Offices (which
are staffed with government personnel) or by a DoE
operating contractor. It is usually prepared for a
proposed project prior to the accomplishment of
conceptual design. Planning estimates are used for
scoping studies and for preparing preliminary budget
estimates of total project costs. Planning estimates for
construction projects are presented on a Short Form Data
Sheet. (Figure 1 is a sample.)

A planning estimate is an order-of-magnitude
estimate. It can be given in terms of dollars per square
foot, per linear foot, per cubic yard, per kilowatt, or
some other unit. On many projects, the available data

10
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Submission Date 2-1-83

&Enums 0ffice
ge

SHORT FORM DATA SHEET
Fiscal Year 1986

Program
EnthaTpy Research

Laboratory and Production Facility
for Prototype Devices

Design Start TEC 30,000,000
11-15-84 Oak Ridge National Laboratory Estimate e 1-15-83
Construction complete Oak Ridge, Tennessee
10-1-87
1. Mission Requirements: Project supports involving research on and production

11

3.

FIGURE 1

of prototype devices for the enhanc
is required to meet the national ur,
program plan, Need exists from

energy recovery. Complete just
in Enthalpy Research prograa plan

e

4 jbn for project and historical data are contained

This represents a new mission for the Oak Ridge Laboratories. Current and future
programmatic needs occupy 100 percent of available lab space and requirements exist for
2 million square feet of additional space for existing programs during the next 10 years.
Details are provided in FY 83-88 Institutional Plan of 11-1-82 and current Oak Ridge

Lab Site Development Plan with S-year plan of 6-1-82.

If this facility is not operational on 10-1-87 the enthslpy research program needs will
be met with temporary facilities such as trailers and program milestones will slip a
minimum of 12 months. In addition the program plan will require modification with
certain research and production pestponed until completion of adequate facilities for
these programs.

Example of a DoE Short Form Data Sheet

Copyright © National Academy of Sciences. All rights reserved.
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[0

Date 2-1-83 FY 1986 .

‘.

s'

1.

SHORT FORM DATA SHEET
Laboratory and Production Facility
for Prototype Devices

Total Estimated Cost (TEC) 30,000,000
a. Engineering (Titles I throwgh 111) (4,000,000

b. Construction (22,000,000

c. Contingency (4,000,000

Other Costs

a. Conceptual Design
b. RSED necessary to complete const.

Tentative Schedule Start
Conceptual Design 4-1-83
Title | 11-1-84
Title 11 4-1-5
Construction 11-
Operation 11-1%

Oue to urgency of meeting operational date request FY 85 PERD Funds of 1,200,000
for accomplishment of Title [ and 40 percent of Title [l design. These design
funds wil) allow sufficient design to be completed durimg FY 85 s0 that construce
tion can begin during the I1st quarter of F¥ 86. Failure te provide these funds
will delay construction start one year from date contained In proposed schedule.
This requirement is currently fncluded in item 4a. 1f approved, CPDS sudmission
will indicate reduction of TEC for PESD Fumds. If project is not considered in
FY 86 budget, PELD request for FY 85 should still be supported since project is
urgent and validated requirement,

FIGURE 1 Continued
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may be minimal, and the criteria provided can range from
the functional/operational requirements to a brief
description. This description may be supplemented with a
sketch, briefings, a tour of the proposed project site,
or references to similar projects that already exist.
Planning estimates are based on the following:

e Past cost experience with similar facilities if
available. (DoE’'s Operations Offices and DoE operating
contractors normally rely on their own historical data to
develop the planning estimates.)

® Order-of-magnitude estimates in the absence of
previous cost experience.

e Parametric estimating (cost estimating relation-

ships) when program definition is vague or
incomplete or as a doublecheck against another estimate.

Engineering costs in planning estimates generally are
based on a percentage of estimated construction costs,
and consideration is given to the complexity of the
project in establishing the percentage to be used.
Similarly, an allowance for contingency is included in
the total project estimate using a percentage of total
engineering and construction costs established on the
basis of complexity and uncertainties of the component
parts of the project.

DoE provides its Operations Offices the following
guides to assist in estimate preparation:

® Cost Estimating Manual--a compilation of cost
estimating procedures

® Cost Guides--in 6 volumes, as follows
Volume 1, Economic Analysis: Methods, Procedures,
Life-Cycle Costing, and Cost Reviewing/Validating
Volume 2, Standard Procedures for Determining
Revenue Requirements (Product Cost)
Volume 3, Cost Factors: Capital and Operations
and Maintenance Factors of Representative Energy
Systems and Facilities
Volume 4, Cost Data and Cost Estimating
Relationships: Process Equipment, Bulk Materials,
Facilities and Packaged Units
Volume 5, How to Construct and Use Economic
Escalation Indices
Volume 6, Cost Estimating Methods and Techniques

13
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e Cost Estimating Guide for the Application of
Contingency

e Guidelines for Defining and Accounting for
Engineering, Design and Inspection Costs

e Economic Escalation Rates for DoE Construction
Projects

The following additional tools are used by some of
DoE’'s operating contractors:

e Computer cost programs such as the Dodge Design
Estimator and the Freiman Analysis of Systems Technique
(FAST)

e Estimating manuals such as Dodge, Means and
Richardson

Separate planning estimates for engineering,
construction, and contingency costs are shown on the
Short Form Data Sheet. Field offices prepare these
sheets for identified projects and submit them to the
appropriate DoE Headquarters program office for review.
The headquarters program office selects those projects
that will be supported in the budget requests for funding
for the performance of conceptual design work. Thus, the
Short Form Data Sheet for each project also must include
an estimate of funds required and a schedule for the
performance of conceptual design.

14
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4

COST ENGINEERING POLICIES AND PROCEDURES
ef the
CORPS OF ENGINEERS

John Reimer
U.S. Army Corps of Engineers
Washington, DC

Cost estimates for Corps of Engineers construction
projects are prepared at various stages in the planning,
design, and construction process. Generally, these
estimates are referred to as current working estimates
(CWEs) to reflect the fact that the actual cost of a
facility is never certain until all the work has been
completed, the facility has been accepted by the
government, and all outstanding claims have been
settled. A CWE includes the estimated cost of
construction plus allowances for contingencies,
supervision and inspection, and government overhead. Of
course, the accuracy of CWEs improves as more information
is obtained in the course of the planning, design and
construction process. To reflect this fact, the Corps of
Engineers classifies CWEs as follows:

Code A - Less than concept design completed

Code B - Concept design only completed

Code C - Final design - including drawings and
specifications in progress or completed*

Code D - Bids opened and lowest responsible bidder
determined

Code E - Construction contract awarded

Code F - Construction 100% complete

This paper will discuss the development and use of
Code A and Code B CWEs. The Code B CWE is also referred

to as the "budget estimate"; it is prepared when the
design of a project is approximately 35 percent

*Code C CWEs are commonly referred to as "government
estimates."

15
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complete. The budget estimate is very important because
it is the estimate that is submitted to the Congress for
appropriation and authorization. It should be noted that
all Code A and Code B CWEs are of a parametric nature
(e.g., in terms of dollars per square feet). CWEs for
all projects over $200,000 ultimately are presented on
Department of Defense Form DD 1391 (see Figure 2).

The initial CWE for a project is prepared by the
facility engineer at the installation on which the
project will be carried out (the field activity). The
initial CWE is developed only after the project has been
authorized by the Department of the Army (DA). The
development of this CWE is fully automated through the DD
1391 Processor. The Processor, which is available to
Army installations world wide, is an interactive computer
program that assists users in preparing, submitting,
reviewing, correcting, printing, and archiving 1391 forms
and associated data. The Processor was developed by
Army'’s Construction Engineering Research Laboratory in
1976. It underwent initial field testing in 1979 by the
Army'’s Huntsville Engineer Division and it has been
available to the Army community at large since 1980. The
Processor’s main functions are to:

1. Provide interactive teleprocessing assistance in
preparing and editing forms, as well as submitting and
distributing them electronically;

2. Calculate space allowances, estimate the cost for
primary facilities and verify project requirements using
data files stored in the system;

3. Provide for on-line retrieval and updating of
background data files;

4. Provide a single source of official forms for all
concerned organizations from the installations to the
staff and secretariat level of the Department of the
Army;

5. Facilitate the preparation, submission, and review
of the form throughout the Army.

The Processor prompts users to insert information
regarding the requirements and functional aspects of the
facility to be constructed (i.e., number of persons,
number of vehicles, category code, size, need for cranes,
lifts, etc.). Empirical pricing data are inserted
automatically once the category code, size, location, and
program year is selected. The Processor then prompts the

16
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PRIMARY FACILITY 17.791

ENL BDhs w/Mess SFi171.,4610| S&.40
Se1smic Zone 1 (Add 1.0%)

Enl Pers Dine SF| 16.700|147,. 21
Adm & Sus Dlde SF| 13.%00] 73,37
8n Admin & Cirn elld. . 3. 00

Covered Tr D . A 20180
A44rn te Ce ol 1.008)
SUPPORT ING F 4.473
Electrical - 1 399)

-------
P
v
g

Hater Lines - - ¢ 136)

Total ¢érom Continuation mase ( 3,9%6)
SUBTOTAL 22,270
CONTINGENCY PERCENT ( S.00%) 1.114
TOTAL CONTRACT COST 23.384
SUPERVISION INSP L OMEAD ( S.00%) 1,169
TOTAL REOUEST 264,933
INSTALLED EQUIPMENT-OTHER APPROP ( M,

10 OESCAIPTIGN OF PRGPORED CONSTRUX: TION
The sramar. facilit. is sermanent reinferced concrete and
masonr s construction. The work 13 new construction. site adamted
from two similar buildines ~n the i1nstallation. The str.:ture 18
aoncombustible housine barracks for 1100 trainees and 3%
“nlisted mersonnel. In addition. the comrle. will i1ncliude
classroomst administration and storeaset dinine facilait.t
vattalicn headauarterst covered training areas and an addition
t> the central eneroy mlant. The central eners. mlant will be
zaal fired sravidinge hish tememerature hot water heatins s.stems
and 430 tons chilled water air conditionine. The eroject will
intlude revuired urti1lities services, commuynications. €ire
sratection and alarm srstems. Pavine, walks, carbs. sutters.
storm drainase and .site imerovements. Not sited in 1004

»lain. Demolition of existine buildines not resuyired for site
<learance. Accessibility éur the handicasmed will be provided.

11. ita.lllt'!ﬂ?l 8, I0IPN ADECUATE: 2.S04PN SUBSTDS  46,893PN

PRD.JECT
Construition af @ 1100 trainee darracks with dinine. admin and
classroom facilities at Fort 3111, Oklahoma.

DO *0MM 139y PREVIOUS 1DITIONS WA ﬁmurlmu

=™ COR OFFIGIAL USE ONLY "

7-10 (WHEN DATA IS ENTERED)

FIGURE 2 Sample of a DD Form 1391 Filled Out
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Deommie 1083 AR 415-18
T COMPONENT TOTE
£y 1SSMILITARY CONSTRUCTION PROJCT DATA | 90 AL 02
LMY _ 03 DEC 80
WETALLATION AND LOCATION

Fart Sl
Ok lahome
6. PR04CY TITLE §. PROMECT munmER
Traines Barracks SHTNK)

9. CO3T ELTIMATES (CONTINUED)

UNIT  CcosT

LTEm U/ROUANTITY COST (8000)
SUPPORTING FACILITY (TOTAL CONTINUED) 3,936
Gas Distribution LS == - ¢ a
Saniteary Sewer LS - - ¢ S3
Chilled Water Lines (8") LF 2.000 59,23 « 118
Hish Temes Water Lines Ls - - ¢ 478
Fuel Storave €A 2 2182, ¢ 124
Roads and Parkine ( 670
Reailroad Seur ¢ S7¢
Walks ( 4
Curd and ¢ 102
Stora Dra ( 162
Drilled P g ] -5 - ]
Site Work ¢ 610
Comaunications ( 431
Demolation § 47

REQUIREMENT @

iect is reauired to erovide the third increment of
housine and suesort facilities for Basic Coadat
Trainees. This installation has been assisned the mission of
trainine BCT comsanies which started in 197S. Adesuate rersanent
facilities are not available to surrort this mission.

CURRENT SITUATION @

Trainees are currently housed in inadecuate rersanent and
temporary World War Il mebilization buildines. These existine
temeorary barracks and surrort buildines lack the most miniee!
emenities such as auate lishtine:, heatine. and mechanical
ventilation. Latrine facilities for more than one-halé of the
existine barracks are located in serarate buildines. The
shvsical condition of these wood frame barracks. which were
constructed in 1941, has deteriorated sreatiy so that constant
and excessive saintenance 1s resvired,

00, 1505, 1301

FOR OFFIC USE ONLY 7n

(WNEN DATA I8 ENTERRD)

FIGURE 2 Continued
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user to insert information regarding supporting facili-
ties requirements (i.e., water, gas, sewer, electricity,
roads, parking, demolition, site improvements, etc.).
The Processor also prompts the user to insert empirical
prices for these items. Users are provided pricing data
for such items via newsletters. Finally, the user is
prompted to insert justification data and an economic
analysis. The CWE is electronically submitted to the
major command and Corps of Engineers headquarters for
review and approval.

When the project review and approval process is
complete, a directive is sent to the field activity
authorizing the initiation of design work. When the
design concept has been developed (at the 35 percent
design point), the Code B CWE (budget estimate) is
prepared and submitted to Corps of Engineers
headquarters. This CWE is submitted on Corps of
Engineers Form 3086 (see Figure 3).

In the past, form 3086 was manually transmitted in
hard copy. Beginning this year, field activities can
access the DD 1391 Processor and input the CWE in the
"ENG Form 3086" file and electronically transmit the cost
estimate to Corps of Engineers headquarters. This step
greatly decreases the time required for review and
approval because all principal review agencies can
instantaneously read the latest CWE. Comments can be
written by all reviewers, and Corps of Engineers
headquarters can authenticate the scope of work, current
and forecast prices, and the justification for added
requirements. When this review is completed, the ENG
Form 3086 file is automatically transferred to the DD
Form 1391 file.
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2. Other cost based on estimated projeck cost o
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Farl C. Nall, DEACKEIA-COWIS 84-0419.
design dravings.| Copy of estimate is attached.
This vork will| be accomplished with equipment funds.

FINAL DESIGN COMPLETION DATE
103 | Machine Shop
OESCAITION ouantiry| iy | WY s OESCAWTION ouantiry fumr | umr | Toras
h. Commmications 1s 44.0
Sub-Total 44.0
4. Steam Distribution
Line, Valves, Supports - Comp. 450 1f 101.71  45.8
Sub-Total 46.0
Total Support Facilities Cost 681.0
1. Estimated Contract Cost 2,861.0
2. Contingencies at 5% 143.0
3. S&A at ShX 165.0
4. Estimated Project Cost ENTL A
5. Cost Growth
Cost Base of Estimate (Mid-Point) r 85
Construction Stsrt ]
Construction Mid-Point L]
Construction Completion 8t
Cost Crowth = Mid-Point Constr = Sap 86 » 1537 =/1.07
Nid-Point Est Apr 85 ' 1429
6. Design
Note: -
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General Construction 28,144 | sf 37.84 1,065.5 0% Comcrete 1.980 | wy 49.21 97.4
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HVAC 28,144 | of 15.71 462.1 Pipe and Excavation 1] job| G6hB. 30 6.7
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AERONAUTICS AND SPACE_ADMINISTRATION

James Vitagliano
Facilities Engineering Division
National Aeronautics and Space Administration

In the National Aeronautics and Space Administration
(NASA), a preliminary engineering report (PER) provides
the basis for the development of budget estimates for
construction of facilities projects that are included in
the agency’s annual budget request to the Congress for
fiscal year authorization and appropriation.

OBJECTIVES AND POLICY

Preliminary engineering reports have a three fold
objective:

e To develop, early in the budget cycle, a project
that embodies the most economical and technically sound
method of fulfilling a functional requirement

e To provide data, including cost estimates, to
support budget submissions

e To be the basis of final design and detailed
specification if the project is approved.

NASA field installations are encouraged to use
in-house personnel to prepare PERs; however, if
necessary, installations can employ various other
organizations to prepare them, including other government
agencies, engineering consultants, architect-engineer
(A-E) firms, and support contractors. PERs prepared by
others are checked and validated by NASA personnel.

When an A-E firm is used to prepare a PER, the cost
generally does not exceed 1.5 to 2.0 percent of NASA's
initial estimate of the cost of construction. If a
higher fee is required, a special justification defining
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the major elements of work and an explanation of the
basis of the costs must be submitted to NASA Headquarters
for approval.

SCOPE AND CONTENT

The PER is the product of a detailed analysis of user
requirements. It evaluates alternative solutions and
determines the basis for design that will result in the
lowest possible life-cycle cost for the facility work
proposed. The PER also includes the basis for the
requirements (project justification), an analysis that
describes the functions of the facility, an evaluation of
different approaches for the proposed work, and a
description and justification of the solution.

Included is a detailed cost estimate with reasonable
escalation and contingency factors; a detailed
construction schedule that takes into account program
requirements, the availability of funds, construction
seasons, etc; and, as applicable, plot plan drawings,
schematics and equipment lists, real estate requirements,
foundation requirements, erosion and pollution control
and other environmental concerns, fire and safety
requirements and other similar requirements.

The PER is formatted as follows:

Section I, Requirement Statement and Justification

Section 1I, Descriptive Analysis

Section III, Budget Estimates

Section IV, Design and Construction Schedule

Section V, Appendices to the Report Including
Implementation Plan

BUDGET ESTIMATES

The budget estimate in the PER is obtained by
applying appropriate factors to the engineering
estimate. It is computed from the following formula:

Budget Estimate = EE (1.00+CA) (1.00+C) (1.00+SIES)
where:

EE = An engineering estimate that represents the
cost for materials, labor, services coupled
with contractor overhead, profits, taxes,

24

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19184

Procedures Used by Federal Agencies to Prepare Budget Estimates for Construction
http://www.nap.edu/catalog.php?record_id=19184

CA =

SIES =

insurance, etc. It is based on cost experience
at a specific given point in time. Costs are
developed from the drawings and draft
specification prepared for the PER.

Estimates cover all labor and material
costs for each item in the project, including
building-type collateral equipment that would
usually be furnished by a contractor and
installed as a permanent part of the building.
The cost for processing and installing
government-furnished
equipment also is included in the cost
estimates. All other collateral equipment is
listed or grouped and the costs made part of
the facilities project or work package.

Estimates are based on current prices
applicable to the site and preferably the
latest price experience. Allowances for
premium costs of an accelerated program, or for
delays resulting from weather or strikes, are
made when applicable. Not included in the
engineering estimate are amounts for escala-
tion, contingencies, and supervision, inspec-
tion and engineering services (SIES). These
factors are included separately as discussed
below.

Units of measure, quantities, and unit cost
data are shown for each significant item that
can be identified and quantified.

Cost adjustment factor, which is a percentage
factor to provide for anticipated cost
escalation from the date of the estimate to the
projected mid-point of the construction period.
NASA headquarters provides field offices with
cost adjustment factors to be used in
estimating (see discussion of guidance and
criteria below); however, field offices can use
other escalation factors with justification.

Construction contingency percentage factor.

Supervision, Inspection and Engineering
Services percentage factor.
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GUIDANCE AND CRITERIA

NASA field installations are provided with the
publications listed below to assist them in the
preparation of budget estimates. These publications are
intended to provide basic guidance and criteria for the
various phases of the building process, which include
planning, budgeting, design, and construction.

Budgeting Administration Mapual (BAM), NHB 7400,1C,
This manual, prepared by the NASA Comptroller, provides
general guidance on budget formulation and execution. It
is a compilation of instructions, procedures, and forms
pertaining to the performance of the budget functions.
The manual requires that project cost estimates be
prepared on NASA Form 1510 which is used for the
development of budgetary estimates.

NHB 8220.,2. This handbook, prepared by the NASA
Facilities Engineering Division, provides a ready
reference to pertinent policy and guidance for the
management of the building process which includes
facility planning, budgeting, design, and construction.
It is used by facility project managers who have direct
responsibility for organizing, managing, and directing
the project work to ensure that the needed facility is
completed on schedule and within the approved funds.

Facilities Engineering Handbook (FEH), NHB 7320 ,1B.
This handbook, prepared by the Facilities Engineering
Division, provides guidance, policy, criteria, and
standards to be used by the designers of NASA
facilities. It is intended to achieve a reasonable
degree of uniformity for the essential features of all
facilities.

Annual Cost Gujdance. Each year NASA Facilities
Engineering Division provides guidance to the NASA field
installations on the cost escalation factor that is to be
used in the development of their budget estimates of the
forthcoming budget for submission to the Congress for
authorization and appropriation.

26.
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CONSTRUCTION AND MAJOR RENOVATION
EROJECTS AT THE NATIONAL INSTITUTES OF HEALTH

John Pavlides
National Institutes of Health
Department of Health and Human Services

Before a budget request for design and construction
of new facilities or major renovation projects is
submitted to the Office of Management and Budget, Public
Health Service (PHS) policy requires the completion and
approval of a Program of Requirements (POR). This
document justifies the project and helps assure there is
adequate consideration of programmatic, architectural,
and engineering requirements. A project with a well
defined scope is essential to the preparation of a cost
estimate. The approach used by individual PHS programs
to develop the budget cost estimate, based on the POR,
varies. However, the procedures of the National
Institutes of Health are fairly representative of the
procedures of most PHS programs (including the Indian
Health Service and the Food and Drug Administration).

The Facilities Engineering Branch of the Division of
Engineering Services of the National Institutes of Health
(NIH) is responsible for preparing budget estimates for
major new construction and renovation projects for NIH in
Bethesda, Maryland. The Division also has responsibility
for new construction and for repair and improvement
projects at NIH facilities in Montana, Florida, and North
Carolina.

Programs of requirements, if available, for major new
construction and renovation projects are first reviewed
with respect to similarity to previous construction or
renovation projects. Consequently, if there is great
similarity, actual cost experience is the first
comparison parameter. The Historical Cost Index in the

Building Construction Cost Dats Manual published by the
R.S. Means Company (Kingston, Massachusetts) 1is
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extrapolated to project the cost to the planned bid
opening date. The City Cost Index in the same manual is
used to adjust the construction cost estimate for
geographic location. Other R.S. Means Company manuals
(e.g. Site Work Cost Data and Square Foot Costg) are used
to check estimates and as a source of additional cost
data. Consideration is also given to cost trends in the
Building Cost Index of the Engineerxing News Record, the
Smith Hinchman & Grylls Building Cost Index, and
Richardson Engineering Services’ General Copstiuction
Estimating Stendards. Finally, the cumulative

professional experience and judgment of the consultants
in the Facilities Engineering Branch focuses on the
estimate. The Branch forwards its estimate of this
project cost to NIH top level management.
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Get Moy and Dana Smith
Naval Facilities Engineering Command

BACKGROUND

The Naval Facilities Engineering Command (NAVFAC)
manages the planning, design, and construction of
facilities for U.S. Navy shore activities around the
world. NAVFAC is responsible for facilities material
acquisition and support. It manages and maintains public
works, family housing, and public utilities for the
Department of the Navy. While NAVFAC Headquarters
provides overall direction for these responsibilities,
the tasks are actually accomplished by the Command’s
field activities: Engineering Field Divisions,
Construction Battalion Centers, and Public Works Centers.

The Engineering Field Divisions (EFD), of which there
are six located across the United States, provide
engineering support and services to the several hundred
activities of the Navy shore establishment. The EFDs,
working closely with NAVFAC Headquarters, are the site
managers during the development and acquisition of new
Navy facilities. NAVFAC'’'s military construction business
for FY 1986 is estimated at more than $2.5 billion.
Virtually all of this work is in fixed price,
competitively bid construction contracts awarded to
private businesses.

The Navy uses a methodological process to acquire
facilities. Although the acquisition process, which runs
from the time a need is identified through occupancy, may
seem to consist of simple, smoothly connected phases, in
reality it is very complex. Figure 4 identifies the
ideal steps of the acquisition process from the planning
stage, when a need is identified and a set of facility
requirements is developed, through construction and
occupancy. The facility requirements provide the basis
for design, which in turn identifies construction
requirements.
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FIGURE 4 Program/Budget Cycle - FY 88 Military Construction Program-New Facilities
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Budget estimating begins during the planning
phase--early in the acquisition process--when facility
deficiencies (which translate into project requirements)
of the Navy are identified. The requirements for a
facility must be identified prior to the start of the
acquisition process. In addition, the planning process
assures that the stated requirements for each project
will satisfy the customer’s needs and can be justified.

NAVFAC's budget estimating process is designed to:
(1) develop the best estimate for a valid facility
project using information available, (2) update that
estimate as scope and design information becomes more
refined, and (3) enhance cost-effective/cost-conscious
facility designs throughout the acquisition process.

PRELIMINARY BUDGET ESTIMATE

The first step in developing an estimate for a
project in the military construction program is
preparation of a Preliminary DD Form 1391 (Figure 5) that
states the project’s requirements, scope, and cost. At
this stage, the cost indicated on DD 1391 is only a
preliminary figure that is used for planning purposes.

It is not the final budget estimate that will be sent to
the Congress. Sources of cost information used to
prepare the preliminary estimate include:

e Annual Department of Defense (DoD) and NAVFAC cost
guidance documents, which give unit costs and other cost
information and definitions for "common" facilities like
barracks, and warehouses. These guidance documents
represent

the policy statements of DoD and NAVFAC regarding
construction investments. '

e NAVFAC DM-10, Cost Engineering Criteria and Cost
Data.

e NAVFAC Cost Engineering System and Historical Data
Base.

e Commercial publications such as Dodge and Means.

e Recent actual bidding experience.

Generally, preliminary cost estimates are based on an
assumed award date of April 1 of the proposed project

fiscal year. Costs also are adjusted for location using
DoD-approved area cost factors.
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1 COMPTENT 2 DATE
FY 1988 MILITARY CONSTRUCTION PROJECT DATA
Ay 1S FED 63
3 NSTALLATION AND LOCATON 4 PROELT Il
Anniston Aray Depot. Alabaea Lgchinn Shop .
S PROGAMY ELEWENT % CATRGOAY COOR 7 PRCLECT M & PROMCT COBT R
720074 214 L0 3,150
9 COST ESTIMATES
mew UM | oummry |wercosr| costmcoa
[Primary_F 20136
gqg fnoggggg&z SF 28,144 | 73.90 (21136)
Suanmm-ianums 723
Electric Service LS - - (144)
Water, Sewver § Gas LS - - (14)
Steany Chilled Water § Heat Distribution LS - - (46)
Pavingy Walkss Curbs § Gutters LS - - 97
Stora Drainage Ls - - «n
Site Isproveaent LS - - (37)
Cossunication Ls - - (44)
Relocation LS - - (336)
Subtotal 2,861
Contingency (S5.00%) oo 443
Total Contract Cost 3,004
Supervision. Inspection § Overhead  (S.502) Jooo 163
Total Request 3,169
Total Request (Rounded) 3.150
Installed Equipeent - Other Appropriations (5.200{
10 Owecromn o Proposes Consnucion Construction of persanent machine shop building

plus sezzanine, to include operations area, shop space, cosputer equipsent
areq, bridge cranes and jib booss. Work to include all required utilities
services, fire protection and alara/detection systea, lighting, coesunications
and site improvement. Heating to be provided by extension of existing central
stean distribution systes. Air conditioning (90 tons) will be provided by
self-contained_systen. —

11. REQUIREMENT: 1,064,198 SF ADEQUATE: 627,932 SF SUBSTANDARD: 14,496 SF
FROJECT: Construct a sachine shop facility at Anniston Army Depot, Alabama.
REQUIREMENT: This project is required to provide state-of-the-art sachining
capabilities necessary to support the redbuild of new weapons systess now
entering the Aray’s Arsenal.

CURKENT SITUATION: Present shop is located in a largely unisproved,
artillery building. This facility is spatially and functionally unsuited for
nachining. The building has inadequate lighting and holding area and unsafe
conditions due to qenerated noise and fuses. In addition, 1nadequate
environaental controls do not afford the protection conditions necessary to
accosaodate state-of-the-art Nuseric Control (NC) equipsent. This expensive
cosputer numeric controlled sachinery offers increased speed. accuracy,

DD  *O™ 1399 G EDHTAME WA B AED B T Lo
108C 78 e, EsmALSER

FIGURE 5 Example of a Completed Form 1391
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b COMRCRENT 2 DAtE
FY 1988 MILITARY CONSTRUCTION PROJECT DATA
Ay 15 FED 83

3 SATALLA TN 88D LDCATION

Anniston Aray Depot, Alebama .

l#cn&cv T . % PROJECT NUMBER
Machine Shop 103

11, REQUIREMENT: (Continued)

CURRENT SITUATION: (Continued)

cost-efficiency, reduced inspection requiresents aond increased productivity.
The sajority of the conventional equipeent on hand is old and inefficient and
consequently, costs for producing, reclaiming or machining parts are such
greater than they would be with sufficient NC capability. The required NC
equipeent to be installed in machine shop has been received. No other
facilities exist at this installation to satisfy this requiresent.

IMPACT IF NOT PROVIDED: Continued spatial and functional constraints in the
existing sachine shop will deny Anniston Aray Depot (ANAD) the benefits of
extensive use of NC equipaent. The resulting decline in production capability
due to facility and equipeent degradation will adversely affect ANAD’s mission
of reclaising/fabricating Aray weapons parts.

12, SUPPLEMENTAL DATA:
A. Estimated Design Datad
(1) Status!
(a) Date Design Started ................................le,g;_

(b) Percent Coaplete As Of January 1983 .00 e 80 _
(c) Percent Cosplete As Of October 1985 .. 400
(d) Date Design Complete cecececeroscasssnene «eoSEP_83_

(2) Basis!
(1) Standard or Definitive Design - Yes ___ No _X_
(b) Where Design Was Most Recently Used

(3) Total Cost (c) = (a)4(b) or (d)+(e)} ($000)
(a) Production of Plans and Specifications seecessvsses ____149
(b) All Other Design Costs cecescoscccccccnce e __..128

-

(c) Total COSt sececessrscnrosssscocssnsesnee .
(d) Contract . c—————
(@) IN-hOUS® csceevsscensossccccssnsssscene sesenns ____290

PRI

(4) Construction SLart ceeceecssssssesssossccocccccccse ___JAN 84 ___
sonth § vear

B. Equipment associated with this project which will be provided froe
other appropriations:

Fiscal Year
Equipment Procuring Appropriated Cost
Nomenclatyre Agoroerigtion 0r_Regyested ----!9991---
EXISTING EQUIP OoPA 86 000
CoOL REC SYS oPA 86 s 299
TOTAL 54200
DD , 5% 1391 R T Ly e rrae e

FIGURE 5 Continued
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The basic methodology used in preparing the pre-
liminary cost estimates shown on the DD 1391 forms
involves: (1) defining the scope of the project in terms
of some unit measure (square feet, square yards, kilo-
watts, etc.) and (2) identifying the unit costs of each
unit measure used. The source of these unit costs are
the references cited above. The product of the unit
costs and unit measures are used to determine an
estimated cost of the project. An example of these
calculations on a completed form is shown in Figure 5.
When unit measures or unit costs are not available, lump
sum estimates are used. Site development and overhead
costs are added to arrive at an estimate of the total
cost of constructing the project.

The sum of the budget estimates for the projects to
be carried out in a given fiscal year constitutes the
Navy’s military construction program (MCP) for that
year. In order to provide time for various budget
reviews and hearings, an MCP budget must be prepared
approximately 20 months prior to the start of the year in
which it will be carried out. Thus the preliminary
estimates for the FY 1988 construction program were
assembled in February 1986. With this lead time,
changing market conditions can have a major impact on
actual construction costs after budget estimates are
submitted to Congress.

Once an overall MCP budget is established, it is, for
practical purposes set. The estimates for individual
project costs may change as a result of new requirements
and new technical information (discussed below). NAVFAC
tries to ensure that preliminary project estimates are as
accurate as possible.

After the preliminary estimates are made, the
requirements, priorities, and levels of investment for
the projects in the program are reviewed by various
organizations, including:

Engineering Field Divisions

The chains of command of the using activities
The Navy Comptroller

The DoD Comptroller

Congressional committees
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FINAL BUDGET ESTIMATES

The final budget estimate for a project is prepared
when the design of the project is 35 percent complete.
The final budget estimate is of critical importance
because it is the estimate that goes into the President’s
budget, which is sent to Congress. In essence, when the
Navy submits a final budget estimate it is stating that
it can build the proposed facility for the estimated
amount.

To minimize the chance of error in the final budget
estimate, the Navy generally does not request funding for
projects with design is less than 35 percent complete.
The 35 percent design includes the basic features,
materials, and systems needed to meet the functional
requirements of a facility and their estimated costs.

Reference materials used to develop the 35 percent
cost estimate include commercial publications, direct
price quotes, and historical cost information.

Once Congressional approval is received, NAVFAC
proceeds to final design and construction of the
facility.
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8
EARLY BUDGET ESTIMATING
L!L ;he
'/ S _ADM

John J. Zamostny
Office of Facilities
Veterans Administration

The Veterans Administration (VA), unlike such
agencies as the Army Corps of Engineers and the Naval
Facilities Engineering Command, has no districts or
divisions that develop cost estimates for major
construction projects. The Cost Engineering Service in
the VA’'s Office of Facilities is the sole preparer and
reviewer of cost estimates for major VA construction
projects. These estimates are subject to the approval of
either the VA Project Directors or the VA Associate
Director for Architecture. Since only one office handles
VA cost estimates for major projects, no pricing guides
or cost criteria are issued to field statioms.

In the VA, the conceptual phase is the first
construction planning and development effort by the
Office of Facilities. During this phase the Office of
Facilities coordinates with other VA departments to
develop a data package that includes estimates of the
project’s scope, staffing, workloads, etc. These
conceptual estimates generally are developed several
years before construction is scheduled to begin. Usually
three or more concepts and estimates are prepared. On
medical projects the Department of Medicine and Surgery
selects the concept to be developed through preliminary
plans.

During the conceptual stage, designers (from either a
private architect-engineer firm or the VA) prepare
several alternative design concepts with block or
schematic plans for each. The Estimating Service is
asked to prepare a conceptual estimate for each
alternative (see Table 1). The most the estimator can
expect at this early stage of development is general
information on the project scope; e.g., the probable
gross area of new construction (or renovation work). The
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Table 1 Conceptual Estimates for Seven Altermative
Design Concepts for a VA Project

Concept

Estimated
Cost

Area (gross
square feet)

Sources of
Space

A

$168,000,000

$176,000,000

$163,500,000

$140,000,000

$111,000,000

$247,500,000

$ 91,500,000

690,880
381,000
120,000

690,880
440,900
60,000

1,100,000

506,764
501,500

471,063
210,148
291,352

1,500,000

393,266
150,000
351,000

New Construction
Renovation Work
Unchanged Space

New Construction
Renovation Work
Unchanged Space

New Construction

New Construction
Renovation Work

New Construction
Renovation Work
Unchanged Space

New Construction
New Construction

Renovation Work
Unchanged Space

38

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19184

Procedures Used by Federal Agencies to Prepare Budget Estimates for Construction
http://www.nap.edu/catalog.php?record_id=19184

estimate for each alternative usually is based on the
computed gross areas and applicable historical unit
costs. The unit costs are adjusted for time and location
and for any known specific factors that could influence
project costs, such as unique site conditions and special
utility requirements.

Conceptual estimates form the basis of the Statement
of Anticipated Project Cost Ranges (SOAPs), which are
part of project submissions to the VA Administrator for
his approval or disapproval. For the project mentioned
in Table 1, for example, Concept D was selected and a
cost range estimate of $133 million to $154 million was
submitted. The Administrator’s approval is required
before preliminary design work can begin.

In January 1984, after the VA had experienced a
number of "cost underruns" (that is, low bids being far
below budget), the Director of the Office of Facilities
directed the Cost Engineering Service to use "discount
budgeting." This directive, which is still in force,
requires the Estimating Service to establish construction
project cost targets that are at least 10 percent below
historical costs for similar projects. The primary
objective of the directive is to ensure that new VA
facilities are not too lavish. At about the same time,
the Office of Management and Budget published new lower
escalation rates, which the Estimating Service began
using when estimating for future work. The use of lower
escalation rates and discount budgeting has resulted in
better alignment of budget estimates, government
estimates, and contractor bids on recent projects. This
situation could change, of course, if inflation rates
increase.
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SUMMATION

The committee’s workshop on budget estimating
revealed that the construction project budgets that
agencies submit to Congress usually are prepared after a
significant amount of design work has been performed;
consequently, they are fairly accurate. The military
agencies, for example, ordinarily do not prepare a budget
estimate until the design of a proposed facility is
approximately 35 percent complete, at which point
moderately firm decisions have been made regarding the
nature and size of the facility to be constructed and the-
types of systems to be used. The designs of most DoE,
NASA, and VA facilities are at a comparable point when
budget estimates for their projects are prepared.
Generally, estimates prepared after some preliminary
design work has been completed are based on published
data on the cost of the systems to be used, which are
quite accurate.

Several of the agencies indicated that the really
troublesome budget estimates are those prepared early in
the preliminary planning process. Such estimates, which
are sometimes referred to as preliminary estimates or
planning estimates, are used for such purposes as
preparing an agency’s overall construction program
budget, establishing the scope of a project, and
performing economic analyses to determine the feasibility
of a project, or to select a general design concept.
Preliminary/planning estimates, therefore, can have a
major impact on the overall construction program of an
agency and on the viability and success of individual
projects. Thus, even though they do not go to Congress,
such estimates need to be as accurate as possible.
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However, because they are prepared early in the planning
process, a high degree of accuracy is difficult to
achieve.

The presentations to the committee revealed both
similarities and differences in the way agencies develop
preliminary/planning estimates. The main similarity was
that all agencies generally base such estimates on either
unit costs (e.g., dollars per square foot) or parametric
costs (e.g., dollars per bed for hospitals) using mostly
historical data (i.e., information from previous projects
for similar facilities). Among the differences found
were the following:

® Agencies with small construction programs
generally rely on published cost manuals for historical
cost data, whereas agencies with large programs generally
develop and use their own historical data; however,
agencies with large programs also use the published
manuals from time to time to develop estimates for
facilities they do not regularly construct or as a check
on their own data.

e The military agencies follow a highly structured
procedure for developing preliminary/planning estimates;
for example, their estimates must be reconciled with cost
guidelines published by the Department of Defense. Other
agencies do not have detailed procedures.

e In some agencies field organizations and/or user
organizations have primary responsibility for the
preparation of preliminary/planning estimates; in other
agencies, responsibility is centralized in headquarters.

e Some agencies (notably the military agencies) use
computers to help prepare preliminary/planning estimates;
other agencies do not.

e One agency (DoE) sometimes uses a private
estimating service to help prepare preliminary/planning
estimates; other agencies do not. However, one agency
(PHS) uses a cost guide that was prepared by a private
firm.

e One agency (VA) sometimes presents preliminary/
planning estimates in the form of a cost range; other
agencies provide single value estimates.

Only one agency (the Air Force) reported on the
results of any studies on the accuracy of estimating
procedures. It is not known if the agencies failed to
report on such studies because they had not undertaken
any studies or because they were reticent to discuss the
results.
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