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PREFACB

City, county and state governments are faced with the need to
procure remote sensing products and services at accaptabdble risks and
costs. To help local and state government overcome difficulties
associated vwith remote sensing procurements Public Technology, Inc.
(PTI) has prepared The lemote Sensing Procurement Pac + This
package has been designed to provide a methodology which officials can
use to specify how remote sensing can meet their needs, select the
most appropriate remote sensing technology or service, define the
requirements of that technology or service, solicit and evaluate bids,
and award and ddminister the contract. The development of this package
has been financed by the National Aeronautics and Space Administration
(NASA), Regionsl Remote Sensing Applications Program.

The Remote Sensing Procurement Package consists of four documents:

o Remote Sensing Procurement: An Executive Summary -- A short
brochure written for elected officials and chief exscutives,

that discusses the benefits of a structured remote sensing
procurement process and describes the package organization,
content, and scope.

o Remote Sensing Procurement: A Management Report for State and

Local Governments -- A somewhat longer document, writtean for
chief executives and senior administrators, that presents an
overview of the remote sensing procurement process and explains
how to plan, organize, staff, and implement a remote sensing

procurement project.

o te Sen Procur 3. A Technical e for State and
Local Covernments -- A sLep-by-step procedural guide to the
tools and techniques of remote sensing procurement, writtea for
administrators, information managers, planners, and procure-
ment specialists who will be directly involved in evaluating
bids or proposals; negotiating, awarding, and administering
a contract; or evaluating remote sensing procurements.

ix
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wlu.ch mnino «uud u\tomtm in tlu cypn o! products,
services and equipment which they offer. Also included for each
firm or organisation are addressss, phone numbers, contact '
person(s), and éxperience in the remote sensing fiald.

State and local government officisle should address ingquiries
concerning this Package to:

o Remote Sensing
Public Technology, Inc.
1301 Pennsylvania Ave. N.W.
Washington D.C. 20004
(202) 626-2400
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INTRODUCTION .

This Technical Guide provides the tools and techniques for pro-

curing remote sensing products and services. It is writtem for

administrators, procurement officials and line agency staff who

will be directly involved in identifying information needs; defining
remote sensing project requirements; soliciting and evaluating
contract responses and negotiating, awarding, and administering
contracts. The Technical Guide is part of a package of tools designed
to assist local and state governments. The complete package consists
of four parts: An Executive Summary, A Management Reporf, The

Technical Guide, and a Remote Sensing Industry Directory.

POTENTIAL BENEFITS

The step-by-step process described in this Technical Guide offers
several potential benefits to state and local governments engaged in
Remote Sensing Procurements.

o A more thorough investigation of the problem and alternative
solutions, enables elected officials, chief executives, and
senior administrators to better assess staff recommendations;

o Greater opportunities for interaction between the chief execu-
tive's office, user, procurement agency, and other affected
agencies enable analysts, technical experts, and other staff or
line personnel to shape requirements and evaluation criteria
so that the resulting remote sensing product or service more
closely conforms to their needs and constraints.

o Improved requirements and evaluation criteria simplify the
selection of a contractor and administration of the contract;

o Creater understanding of the need, requirements, and capabil-
ities of various firms, coupled with the increased contract
administration efforts, results in the timely acquisition of
more effective and efficient remote sensing products and
services for the public's tax dollar; and

xv
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© Increased structure in the procurement process enables
top management to batter judge staff performance.

SCOPE AND FOCUS OF THE GUIDE

In general terms, remote sensing is a method for ohtqinins and re-
cording information without coming into direct contact with the par-
ticular object or area being investigated. This Guide will focus upon
remote sensing systems with the widest potential for application by
local and state jurisdictions. These include cameras and sensors
mounted in aircraft or satellites and operating in the visible, near
infrared, thermal infrared and microwave pbrtions of the electromag-
netic spectrum, Typical remote sensing products covered by this Guide
include conventional low and high altitude panchromatic, color, and
color infrared photography, satellite data products including both
imagery and digital records, and side looking radar (SLAR) and thermal
infrared imagery. Of course all these primary products are subject to
various processing, enhancement, and analysis methods yielding a variety
of photographic images, topographic, planimetric, and thematic maps,
computer generated graphic displays, and statistical summaries.

Remote sensing techniques are widely used by local and state
governments to gather data for a variety of purposes. These include
among others the detection, identification, measurement, and monitor-
ing of urban land uses, natural resources, geologic features, agri-
cultural and natural vegetation and environmental quality. Aerial
photography is the oldest and most commonly used remote sensing
technique. However, the field has expanded rapidly, with the intro-

duction of sensors capable of obtaining information in a wide range

xvi
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of the electromagnetic spectrum; satelites such as LANDRAT which

are solely devoted to the collection of earth resources data; and
computer softward and hardware which can analyze an incredidle volume
of remote senaing data both efficiently and rapidly. These latter de-
velopmants have revolutionized the field of remote sensing. Figure 1
illustrates a typicel remote sensing system which incorporates these

newer techniques.

Unfortunately the benefits of these never developments have not
been fully utilized by state and local governments. There are many
reasons for this. Local and state officials may simply lack know-
ledge, training, or experience with the uses and benefits of rapidly
changing remote sensing techniques. However, once such knowledge has
been obtained, other factors may operate to make the actual procure-
ment of remote sensing products and services uanlikely or difficult.

Some of these factors are listed below:

o Management may not have a method for recognizing and assessing
the appropriate role of remotely sensed data in meeting a
variety of information needs;

o Management may have difficulty assessing the value of remotely
sensed data to operations and decision making;

o Procurement personnel may be unsure how to develop specifica-
tions for remote sensing procurements because each jurisdiction's
requirements are often unique or unusual.

o It may be difficult to evaluate the trade offs between cost and
technical considerations especially with the more complex or
innovative remote sensing systems:

o The jurisdiction may be forced to solicit responses from
firms located outside its geographic area in order to obtain
a sufficient number of bids or proposals;

xvii
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o Complex or costly Remote Ssnsing procurements may require the
use of negotiations on other procurement strategies not
commonly used;

o Careful contract administration may be roquir.d to avoid cost
overruns and delays;

0 A post-procurement evoluation may be needed to determine the
actual effect and success to the procurement;

These potential procurement related problems are the focus of this
Guide. Through a series of tasks and steps the user of this Guide is
guided through the procurement process. In general a detailed dis-
cussion of Remote Sensing Techmology, applications and Products is
beyond the scope of this document. Individuals unfamiliar with remote
sensing may want to supplement this package with other references listed
throughout the Guide and Appendices. However, a successful procure-
ment does not require that the personnel involved acquire extensive
technical expertise. This Guide will stress that it is more important
in developing a successful RFP or RFB to accurately and precisely de-
fine the information requirements and the desired capabilities of the
remote sensor system rather than specify the technical components in

great detail,

ORGANIZATIONAL REQUIREMENTS

This Technical Guide presents the procurement process in a project

management framework. The process recommends the formation of a
temporary procurement team for the explicit purpose of purchasing a

remote sensing product or service. The team should consist of one

or more people with the following perspectives:

0 A broad management perspective
0 A user perspective
o A purchasing perspective

o Appropriate technical perspectives.
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The procurement team members, their responsibilities and the
qualifications are described in the accompanying management report as

well as in Section I, Task II of this Guide.
RECOMMENDED STRATEGY

A remote sensing procurement projact should involve the same six
phases described in most standard purchasing texts. The differences
between purchasing standard and remote senéing items are in the signi-
ficance of the varicus tasks involved in each phase, and in the pro-
curement strategies and techniques employed in each task. The six
phases are:

Need ldentification,

Preparing Specifications and Evaluation Criteria,
Bid or Proposal Solicitation,

Bid or Proposal Evaluation,

Contract Negotiation and Award, and

Contract Administration.

© 06 0 0 o ©°

This Technical Guide expands these six phases into a series of

tasks and steps. Each task represents a concern that must be

addressed if remote sensing procurements are to be successful. This
does not, however, mean that a procurement team must follow every step
documented in this Guide for the procurement tc succeed. Remote sensing
procurements vary in size, significance and complexity, and many may not
warrant the execution of each step all the time. Nevertheless, the -
basic objectives of each task must be recognized and accomplished.
Toward this end, the Guide describes alternative levels of effort for as
many of the steps as possible. Figure 2 illustrates the remote sensing

procurement process in its entirety.
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The first phass -~ Need Identification ~- ensures that the reques-
ted product or service is actually necessary and feasible. The bud=s: . :
geting process, with its emphasis on the ability to afford procurement
requests, often overlooks ques:ions relating to need, alternativas, and
benefita. The three tasks in this phase involve developing a need
statement, organizing the procurement team, and conducting a feasibility
study.

The second phase -~ Preparing Specifications and Evaluation Cri-
teria ~- produces a firm, unambiguous statement of the requirements
that the remote sensing product or service must meet to successfully
resolve the stated need. Vague, uncertain, or uninformative require-
ments will usually generate ambiguous bids or proposals and costly, mid-
stream changes to the contracted scope-of-work. The three tasks in this
phase involve developing contractual requirements, and establishing
evaluation criteria.

The third phase -- Bid or Proposal Lolicitation -- generates
offers from interested firms. A sufficient number of offers from
qualified firms are needed to ensure competition from both price
and performance perspectives. The two tasks in this phase involve
developing the solicitation document and soliciting bids or proposals;
the solicitation document establishes a procurement strategy and
includes procedures for handling inquiries and amendmenis.

The fourth phase -- Bid or Proposal Evaluation -- develops an
avard recommendation. This evaluation is designed to identify the one

or more contractors best able to satisfy the requirements of the procure-
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ment. The three tasks in this phase involved preparing the evaluators,
screening the bide or proposals (i.e., eliminating unacceptable ones
fron detailed consideration), and evaluting the (acceptable) dids or
proposals.

The fifth phase -~ Contract Negotiation and Award — results in a
signed contract between the jurisdiction and one firm. Negotistions
may be necessary to clarify or modify specific aspects of a proposals,
to select one offeror from among several that have been reommended,
or to reach an agreement on price or other business aspects. BEven when
negotiations are not required, an agreemeiit rust still be translated
into a contract. The three tasks in this phase involve preparing for
the negotiations, negotiating an agreement, and awarding the contract;
the preparations involve formulating negotiating objectives, selecting
and briefing the negotiators, determining relative bargaining positions,
selecting a time and place, and preparing a meeting agenda.

The sixth and final phase -- Contract Administration -- ensures
that the contract deliverables are of acceptable quality, and that the
contract is performed on schedule and without cost overruns. Non-
standard products and services, by their very nature, generate more
contractural changes and problems than do standard items. The
three tasks in this phase involve monitoring contract performance, amend-
ing the contract when necessary and closing-out or terminating the

contract.
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A procurement process for remote sensing products, .etvtcoo‘or
equipnent begine with the perception that remote sensing can £1l1 a need
for information. The need should be documented in a Needs Statement
which describes the information probl;l and proposed solution so that
the appropriate decision-maker can determine whether the suggestions
merit further consideration. The Needs Statement is important becauss
this is the vehicle through which the propossl is formally carried and
logically pressnted to the appropriate level of management, and it repre~
sents a justification for the work to be performed. If the Needs State-
ment can establish that there is a sufficient and compelling requirement
for the data, and that the information is not currently available or
available only at great cost in time, manpower, or money, then a decision-
maker can appoint someone to study the feasibility of the remote sensing
procurement prior to reaching a final determination regarding acquisition.
Thus, the procurement procedures described in this Section are designed
to produce a Needs Statement which will:

) Inform top management about the information nsed in a detailed
and specific fashicn.

(] Propose 8 possible solution or range of solutions to resolve
the information problea.

] Enable top management to decide if further consideration is
wvarranted in the form of a feasibility study.
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TASK 1 -- DEVELOP A NEEDS STATEMENT c

The correct approach for the developmeut of a Needs Statemant
is to clearly define the need or problem, examine the potential bene-
fits to the users of the information, and provide a julttti&.tian for
proposed remnte sensing procurement. The Needs Statement is best
developed in seven steps:

1. Describe the information problem or need.

2. Ildentify other organizations with similar needs.

3. Define multiple information needs.

4. Identify potential information solutions.

S. Estimate costs and benefits.

6. Develop a work plan.

7. Report the results.

Step 1: Des:ribe the Information Problem

The first step in preparing a Needs Statement is io clearly
define the information need or problem and to determine the importance
or value of obtaining better information. This step is often over-
looked, especially when the needs seems obvious. Howaver, experience
has shown that initial perceptions are often vague, incomplete, or mis-
leading.

The proponent of the procurement should begin dsscribing the
information need by defining the goals and objectives of the affected
program. The proponent should then describe the ideal informstion
requirements which would ensble program goals and objectives to be
met. This will ensure that the Needs Statement responds to a positive
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set of requirements rather than a negative set. Next, a 1ist should
be generated which summarises the types and sources of information that
are presently available and being used to do the prescribed work.
Finally, the existing ianformation and the ideal information require-
ments should be compared in order to highlight the deficiencies that
ara presant in the existing data base.

Table I~1 suggests several characteristics and associated
quastions that should be considered when evaluating information needs.
These characteristics have been emphasized because they will be useful
later in matching a remote oensing solution to the perceived data
collection and interpretation problem.

It is very important at the conclusion of this step to also
assess the importance of resolving the information need by descriding
how additional information or improvements in the quality of existing
information will make the program more effective in achieving goals
and objectives. The proponent should determine if solving the infor-
mation problem is essential, desirable, or unessential to neeting
program goals and objectives. This assessment should be specific and
quantified if possible. Thus, Step 1 should contain the following
ideas:

1. A description of program goals and objectives;

2. A description of the various types of information needed

to meet pro;ren goals and objectivas (idesl information
requiremants),;

3. A description of information which is needed but not cur-
rently available;

4., An analysis of the information need in terms of the speci-
fic charscteristics outlined in this step (scale, timeliness,
area of coverage, etc.);
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TABLE 1-1 -- INFORMATTION CHARACTERISTICS

Ayes of Covcrage -- What area will the data cover? Relite the
4ata to the geographic ares where the information is to be
gathered, i.s., statewids, county level, metropolitan, sud-
matropolitan.

Time Frame of Covarage -- How {requently are the data ¢ de col-
lected: Are the data to be gathered continuously (i.e., air
quality monitoring) or seasonally (i.e., crop identifica-
tion): Specify the time of year and length of time the
data are gathered.

Detail, Scale Begquired -~ Wnat level of detail is required of
the data? 1If the informstion is normally availabdle in a
map format, specify the appropriate scale nesded. How
minute and distinct must the information de?

Iimeliness -- How soon is the information available after it has
been gathered? Information on rapidly changing conditions/
situations must be available immediate.y to be useful.
Slower changing conditions such as soil type, geologic
formations will not require immediate availability.

Update Frequency -- How frequently sust the data be updated?
An asessment of how often the information must be gathered

in order to accurately reflect changing conditions anl
meet programming and planning rejuirements is important.

Reliability -- How important is it that the data gathering
ssthods produce the ssme results on successive trials?

Accuracy -- How free from error must the date or information
be? How much error of commission or omission can be
tolerated in the information before it compromises program-
matic effectivensss?
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Table I-1 (continued)

Format -- What d:lsphy formats are best suim to the data? In-
formation can be displayed in charts, graphs, tabl«. nps.
and other graphic forms. What formats are most ‘affective -
in displaying the various types of infomtun used by your
agency?

Interface Requirements -- Is the information gathered or used by
your agency currently shared or used for other purposes,
or by other organizational units. 1Is it in a form which
can be readily used by other agencies orx included in compu-
terized data bases such as DIME files (geocoded data bases)?"

Plexibgllitz -— Is the mazimum amount of information ‘extracted
from current data bases? Can current data bases be mani-
pulated to provide information for a variety of uses?

Sensitivity -- Do your information needs require that the data
be capable of reflecting minute differences?

Regulatory Constraints ~- Are there local, state, or federal
regulations or mandatory data requirements which influ-
ence your data collection practices?
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5. The sources of existing information; and

6. A specific assessment of the significance of the informa- -
tion problem and the value of better information.

Step 2: Identify Other Organizations With Similar Needs

The value and likelihood of procuring specific remote sensing
products will be great.y enhanced if they can be linked fo the needs
of othef programs, departmenta, agencies, or jurisdictions. There
are many benefits to this approach since multiple uses or users will
increase the justification for a single procurement effort.

Fortunately, remote sensing lends itself to this type of sharing
since data for basically unrelated applications can be extracted from
the same data base. For example, the same imagery could be used for
obtaining an overview of a region, making base maps, for land use
planning and mapping, and for monitoring a wide range of environmen-
tal phenomena. Therefore, every effort should be made to demonstrate
that cost savings wiil result from greater coordination between pro-
grams that share a common data base, that information exchange is more
likely, or that other users may be willing to cost share all or part
of the procurement.

Other organizations with similar information requirements may
include:

o Agencies operating within shared geographic areas.

o Agencies with similar functional or programmatic interests.

o Organizations that conduct research or have an information
dissemination function.

- Universities

1-6
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- Non-profit institutes

- Federal/State/Local information or data collection
agencies

Private Industry

- Engineering, planning and environmental consulting firms

- Banks
- Utility companies

- Corporations with large land holdings

Step 3 -~ Define Multiple Information Needs

The same precision used in defining the information need of

the proponent should also be applied to the list of organizations

identified in the previous step. These organizations should be con-

tacted and their information needs systematically described and

assessed according to the same procedures developed in Step 1. The

relevant data to be gathered for each agency should include the same

information gathered in Step 1.

(o]

o

A brief description of program goals and objectives.

A description of the various types of information needed
to meet program goals and objectives (ideal information
requirements).

A description of information which is needed but not
currently available.

An analysis of the information need in terms of the spe-
cific characteristics discussed in Step 1 (scale, timeli-
ness, area, etc.)

The sources of existing information.

A specific assessment of the significance of the informa-
tion problem and the value of better information.
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The individual or individuals preparing the Needs Statement
should then cotipile and analyze the results of these contacts with
other organizations in order to discover any commonalities in the
information problems. The proponent should also determine if there
are any existing data used by other organizations which are availabdle
and acceptably meet his information need, thus obviating the necessity

of a procurement.

Step 4 -- Identify Potential Information Solutions
The objectives of this step is to identify a remote sensing

solution or range of potential solutions to the information problem.
Depending upon .the gpecific nature of the information need, the propo-
nent may also consider non-remote sensing information sources as poten-
tial solutions.

There are four primary sources which should be contacted to
obtain assistance in identifying a solution: '

° Other jurisdictioms.

o Organizations with remote sensing expertise.

o Published sources (journals, texts, and conference proceed-
ings).

o The Remote Sensing IndustryDirectory (included as part of
this procurement package).

Table I-2 contains the names and addresses of government
agencies and other organizations to contact for information and assis~-
tance. Table I-3 is a list of journals, manuals, texts, and biblio-
graphic indices from which useful references can be extracted. These

sources can be used to assist in identifying and characterizing the
1-8
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TABLE I-2 -- SOURCES OF REMOTE SENSING DATA AND/OR
TECENICAL ASSISTANCE

For Information Om:

Landsat Satellite Data

1-9

(Northeastern, Middle Atlantic,
and Great Lakes States)

Dr. Philip Cressy, Head

Eastern Regional Remote Sens-
ing Applications Center

NASA/Goddard Space Flight Center

Creenbelt, Maryland 20771

(301) 982-3658

(Southern and Midwestern States)

D. Wayne Moonehan, Director

Barth Resources Laboratory

National Space Technology
Laboratories

NSTL Station, Mississippi 39529

(601) 688-3326

(Western States)

Dr. Dale Lumb, Chief
Technology Applications Branch
NASA/Ames Research Center
Mailstop 242-4

Moffett Field, California 94035
(415) 965-5900, ext. 5897

United States Geographic Survey

EROS Data Center (EDC)

U.S. Geographical Survey

Sioux Palls, South Dakota 57198
(603) 594-6511

National Cartographic Information
' Center (NCIC)

U.8. Geological Survey

S07 National Centexr, Stop 507
Reston, Virginia 22092

(703) 860-6045




Table I-2 (continued)

Federal (continued)

Operational Meteorological
Satellite Data

Experimental Satellite Mis-
sions -- Seasat, Heat
Capucity Mapping Mission
(uCMM) , Nimbus Coastal Zone
Color Scammer (CZCS)

Aerial Images

National Oceanic & de -
Adminigtration Satel-
lite Data Services Branch

World Weather Building, Room 100

Washington, D.C. 20233

(202) 763-8111

User Requirements & Assistance
Svace Applications Branch

NASA Office of Space & Terrestrial
Applications

Washington., D.C. 20546

(202) 755-7450

USGS EROS Data Center

(see address aboves

USGS National Cartographic
Information Center

(see address above)

Agriculture Stabilization & Con-
servation Service

Aerial Photography Field Office

Administrative Services Division

ASCS-USDA

2505 Parley's Way

Salt Lake City, Utah 84109

(801) 524-5856

U.S. Forest Service

Engineering Staff Unit
Washington, D.C. 20250

UNIVERSITY, STATE, AND PUBLIC INTEREST GROUPS

Aerial & Satellite Remote
Sensing

Universities with remote sensing
programs (see Appendix A-2)

State Remote Sensing Coordinators
See Appendix A-3 for names and

addresses)




Table I-2 (continued)

University, State, and Public Interest Groups (continued)

tt Ja P
O] 1
1301 Pennsylvania Ave. N.W.
Washington D.C. 20004
© (202) 626-2400

Peggy Harwood, Director

Earth Resources Data Project
Council of State Planning

encias
444 North Capitol Street, N.W.
Waghington, D.C. 20001
(202) 624-5386

Paul Tessar, Senior Project Manager

Natural Resource Information
Systems

National Conference of State
Legislators

1125 17th Street, Suite 1500

Denver, Colorado 80202

(303) 623-6600

*For additional information on Federal organizations see Appendix A-1
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TABLE 1-3 -~ SELECTED PUBLIGEED SOURCES OF INPORMATION
SENSING

ABSTRACTS AND BIBLIOGRAPHIES

HASA Barth Resources Survey Progran Weekly Abstracts

National Technical Information Service
5285 Port Royal Road

Springfield, Virginia 22161

(703) 557-4650

$45.00 per year

Quarterly Literature Review of the Remote Sensing of Natural
Resources

Technology Applications Center (TAC)
University of New Mexico
Alburquerque, New Mexico 87131
$50.00 per year

NASA Scientific and Aerospace Reports (STAR)
U.S. Government Printing Office
Washington, D.C. 20402

(202) 783-3238
$66.90 per year

JOURNALS

Photogrammetric Engineering and Remote Sensing (monthly)
American Society of Photogrammetry

105 North Virginia Avenue
Falls Church, Virginia 22046

Remote Sensing of the Enviromment (quarterly)
American Elsevier Publishing Company, Inc.
52 Vanderbilt Avenue
New York, New York 10017

MANUALS, TEXTS, DOCUMENTS

Manual of Photogrammetry, 4th Edition, 2 Vols., 1980

Manual of Color Aerial Photography, 1968

L: 1-12
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Table I-3 (continued)

Manuals, Texts, Documents (continued)

Manual of Photographic Interpretation, 1960
Manual of Remote Sensing, 2 Vols., 1975
For information on obtaining copies:

Ametican Society of Photogrammetry
105 North Virginia Avenue

Falls Church, Virginia 22046
(703) 534-6617

USGS National Center
Reston, Virginia
Available from USGPO™

Remote Sensing Application Guide, 1979 (EP 70-1-1)

Department of Army Office

Chief of Engineers

Washington, D.C. 20314

(202) 272-0257, 0258

Available from USGPO*, Stock # S-N0O008-022-00150-6

A Guide to Obtaining Information from the USGS 1979 (Geological
Survey Circular 777)

Branch of Distribution
U.S. Geological Survey
1200 South Eads Street
Arlington, Virginia 22202
(703) 557-2781

User Guide for Acquisition of Remotely Sensed Data ard Support
Services (Contract ?NABS-25364)
Prepared by G.E. for:

NASA, Goddard Space Flight Center
Greenbelt, Maryland 20771

I-13




Table I-3 (continued) O

Manuals, Texts, Documents (continued)

lications Series:
» January

Earth Resources Satallite Datas
Publication, Module U~

Guide to

Regional Remote Sensing Applications Program

NASA, Office of Space and Terrestrial Applications
Washington, D.C. 20546

(202) 755-7450

*For copies of documents available from USGPO contact:

Superintendent of Documents
U.8. Government Printing Office
Washington, D.C. 20402

(202) 783-3238

QO
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various remote sensing technologies in terms of their capabilities,
costs, and availability.

Jurisdictions can learn a great deal about how to solvs their
problems by examining the actions takem by other jurisdictions under
sinilar circumstances. Government practitioners in nearby juriedic~
tions should be questioned in the course of developing the Needs State~
ment. Information should also be Mt on what leading-edge juris-
dictions are doing. Thia information can be obtained by contacting:

o State Municipal Leagues

(] State Departments of Local Government or Community Affaire

o State Managers' Associations

] State or Regional Innovation Groups

(] National Public Interest Groups

0 National Professional Associations

There are many private companies and government organizations
which have expertise in remote sensing. They can provide information
on various remote sensing systems and their applications. Meny of
these organizations also provide training programs, technical assis-
tance and demonstration programs. In addition, some maintain archives
of existing imagery or can assist in locating existing imagery in other
federal and state agencies.

After contacting the above sources, an information solution
should be described. This description should emphasize the charac-
teristics of the R.S. product or service neaded to resolve the infor-
mation problem. The original list of information requirements des-
cribed in Steps 1 and 3 (scale, time frame, ares of coverage, timeli-
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ness, accuracy, etc.) should be examined item by item to determine
any difference betweaen the proposed and ideal solution. Depending

on the nature, extent and complexity of the information need, s spe-
cific solution may be recommended at this point or a mix of solutions
to be explored more fully in a feasibility study. It should be anti-
cipated that these solutions could include data obtained through
non-remote sensing methods; existing imagery obtained through

remote sensing; or the acquisition of new imagery. Refer to Appendix
B for the major sources of existing aerial and .emtellite data. Tadle
1-4, which lists the categories of remote sensing systems and services
which are commonly used in applications of interest to local govern-
ments, can be used as a guide in formulating alternative solutions.

It is not necessary at this point to make a detailed evaluation
of the potential solutions. Examine the information needs described
in Steps ] and 3 and then make a preliminary judgment regarding appro-
priate remote sensing approaches. A matrix approach such as the one
illustrated in Table I-5 may be helpful for organizing these prelimi-

nary assessments.

Step 5 -- Estimate Costs and Benefits
The costs and benefits associated with acquiring the desired

product or services should also be described. Procurement, acquisi-
tion, installation, training, operating, maintenance, and disposal
requirements should be considered as costs. increases in quality,
quantity, scope, extent, efficiency and effectiveness should be con-
sidered as benefits. Benefit estimates can be based on existing

1-16



TABLE XI-4 -~ COMMON. XEMOTE SENSING SYSTRMS

AIRCRAFT SATELLITE
low, medium, and o Mercury
mhh:::n!c color ° !
panc
infrared, coio: © Apollo 1904
infrared, and multi- o Skylad 8-
PHOTOGRAPHIC op.ctul. 8-1908 ’
sonoscopic and
stereoscopic
vertical and oblique
analog and digital o Landsat Maltispec~
ELECTRO-OPTICAL lhlu-p:ctul tral Scanner (MSS)
Scanner 0 Llandsat Return Besm
Vidicon (X®V)
1-17
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15918 1-5 == PRELIMLMARY ASSESSMENT OF
REMOTE SENSING APPROACHES

‘ow=Altitude Righ Altitude

«—Lhotography e ihOtogEaphy __  Barth
Black-and~ Black-and- Satellite
VWhite _ _ Other White Ogher _ _Imagery

Natural Features

Rock outcrops X

Stresm pattern X

River delta X

Crop lands, etc. X(infrared)

Cultural Features

Urban area X(color) X

fHistorical site X

Building, con- X

struction, etc.

SOURCE: Department of the Army Office, Chief of Encineers. Ussote Sens
Applications Guide, Washington, D.C., 1979.
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knowledge of the need and the proposed solution, plus knowledge.
gained from discussions with practitioners im other agencies and
jurisdictions and remote sensing experts. Bach cost and beﬁeﬁt
should then be plotted over time and, if possible, expressed in
dollars.

Costs associated with some of the more advanced remote sens-
iﬁg systems may be difficult to estin;ate. Further, costs may vary
widely :znending on the information requirements of the user. Gen-
erally, the nm:st significant parameters which affect the cost of
acquiring aerial imagery are -~ area size, type of terrain, type of
sensor, size overlap of frames, type of film and film processing.
Contained in Table I-6 are some cost estimates for acquiring aerial
and satellite imagery. These are intended as general guidelines

only and should be supplemented with additional research.

Step 6 —— Prepare A Work Plan

In addition to the net benefits of a remote sensing product
or service, decision~makers will need to know the manpower and re- |
source requirements involved in the procurement before they can
determine whether the jurisdiction can, or should, acquire the re-
mote sensing product or service. This information is best provided
by awvork plan describing the precise scope and estimated cost of the
procurement effort.

Accurate time and resource estimates are based on a thorough
understanding of the steps involved in procuring a remote sensing

product or service, and the Table of Contents to this Technical Guide
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TABLE I-6 -- COST ESTIMATES FOR ACQUIRING AERIAL
REMOTE SENSING DATA AND
COMMEBRCIAL LANDSAT IMAGERY PRODUCIS

CONVENTIONAL PHOTOGRAPHY
(data acquisition)

Panchromatic
Color
Color infrared

RADAR
(costs include data acquisition
plus image products)

SATELLITE (LANDSAT) IMAGE PRODUCTS

_Application Area

Low Altitude
1:15,000-1:30,000

$1.50-2.50/km?
$2.50-5.00/km?
$3.00-5.50/km?

THERMAL INFRARED SCANNER 500m
(costs include data acquisition
plus image products) $3.00-100.

Typical Product(s)

High Altitude
1:70,000-1:130,000

$1.50-2.00/kmn2
$1.50~2.00/kn?
$1.50-2.00/kn?
1,500m
00/kn? $ .50-14.00/kn2

Variable Altitudes

$10,000-50,000 depending upon projec:

requirements

Processing Cost

Natural resources
Geology
Mineralization
Petroleum indicatiomns

Ground cover
Agriculture’
Forestry
Range management

Viater resources and quality Enhanced images

Note:

False-color/computer-
enhanced Landsat images

Classification maps (tab-
ulations optional)
(classifitapes are
available by product)

Classification maps (tab-
ulations optional and
usually needed)

Processing costs vary depending upon size of the image area processed,
degree of enhancement, and sophistication of output products.

$900 - $2,500

$3,300 to $4,500

$3,300 to $10,000

Land use maps Classification maps (tab-
Urban ulations are optional
Suburb and usually needed)
Rural

$900 to $4,500
$3,300 to $10,000

SOURCE:

Department of ArmyOffice. Chief of Enzineers. Remote Senging

Applications Guide, Washington, D.C., 1979.
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is a good place to begin., However, to obtain a thorough understand-
ing of what is involved with each step, the entire Guide should be
skimmed. A budget and a task achedule should then be prepared. Both
sﬁwld be based on the scope of each step and the number and exper-
tise of persons expected to work on each step.

An estimate of the time and resources required to complete a
feasibility study will depend upon the complexity of the proposed
remote sensing product or service and the extent to which alterna-
tive procurements will be considered. Procurement officers can pro-
vide assistance in estimating the time required to develop contract
specificiations, prepare Requests for Proposals (RFP) or Requests for
Bids (RFB), and allow for responses, evaluation and negotiation.
Finally, other jurisdictions with similar procurement experience may
be able to assist in estimating time and resource requirements for
the Work plan. A final consideration in preparing a Work plam is

the budget cycle and its effect on the procurement process.

Step 7 -- Report the Results

The Needs Statement should be in the form of a written document

and not a verbal report. Choose your vocabulary carefully before you

begin to write. The Needs Statement should be written with the audience --

primarily top management and department administrators -- clearly in mind.

It should be kept simple and brief. If you can:

o Be precise. Avoid vague and inexact usage. Avoid idle
words. .
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o Spell things out. Avoid acronyms and peculiar abbrevia-
tions.

o Be clear. Consider the efficiency of the simple declara-
tive sentence.

A suggested outline for a Needs Statement is presented in
Table I-7. Remember as the Neeus Statement is prepared, keep copious
notes concerning sources of information and contacts. These will

undoubtedly be useful as the procurement process progresses.

MANAGEMENT APPROVAL POINT #1

At this point, top management should make two decisions. The
first decision is whether the problem and need are so compelling that
the government should commit the manpower, time, and money needed to
conduct a feasibility study. If management approves the yecommenda-
tion to conduct a feasibility study the next decision is whom to
select to manage the effort. Guidelines for this decision are con-

tained in the next Task.
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TABLE I-7 -- OUTLINE FOR A NEEDS STATEMENT

I.

II.

III.

AN ABSTRACT

A. What is this document?
B. Why was it writtemn?

C. PFor whom was it written?
D. What does it contain?

SUMMARY DESCRIPTIONS OF INFORMATION NEEDS

A.
B.
c.
D.

What type of information is needed?

How will the information be used?

What are the characteristics of the needed information?
What is the importance of filling the information need?

DESCRPTION OF THRE PROPOSED SOLUTION

A.

What capabilities or characteristics are required to £fill
the information need?

What potential solutions are available?
o non-remote sensing sources
o remote sensing sources

oo existing imagery
oo 1imagery to be acquired

RELATED PRACTICAL EXPERIENCE

A.

B.
C.

D.

What is the extent of user experience with the requested pro-
duct or service?

How effective has the product or service been in the past?

What have leading-edge and other jurisdictions done under
similar circumstances?

How successful were they?

COSTS AND BENEFITS

A.
B.

C.
D.

What results can be expected should the solution be implemented?

What costs and benefits are associated with the product or ser-
vice?

How were these costs and benefits estimated?

How will these techniques yield new understandings or more use-
ful evaluations?
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Table I-7 (continued)

Vi. WORK PLaN

A. How long will a feasibility study take and what resources are
required to perform one?

B. Assuming that the proposed solution proves to be feasible, how
long will the rest of the procurement effort take and what re-
sources are required to complete the procurement?

C. Attach a task schedule and preliminary budget.
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0 TASK 2: ORGANIZE A PROCUREMENT TEAM
Nonstandard products and services are generally too important

or too complex to be handled by one individual. Therefore, it is neces-
sary to form a temporary procurement team with individuals who offer
the necessary range of knowledge, experience, and skills. The pro-
curement team can be formed in four steps:

1. Choose a procurement manﬁger.

2. ldentify the required skills,

3. Obtain the appropriate personnel.

i 4. Brief the procurement team,

Step 1: Choose a Procurement Manager

The person selected to manage the feasibility study should be

(:) selected by top management. This person should be expected to have

a broad, top management perspective and possess an objective, analyt-

ical mind, good communication skills, and project management experi-

ence. The procurement manager should also understand the nature of

the underlying problem, as well as any existing financial or organiza-

tional constraints, and be capable of understanding the major techni-

cal aspects of the procurement.

Where these qualifications can be found in someone from the
purchasing agency, this individual should be selected as the procure-
ment manager. The only alternative is to name someone from the chief
executive's office. This choice should be made only if the chief

executive lacks confidence in the purchasing agency's ability to

3
.
X
-
3
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d

;
)

represent top management's overall perspective.
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Step 2: Identify the Required Skills

The procurement manager will want expertise from a requirements
specialist, a procurement specialist and one or more technical support
specialists. All members should have good communication skills and
team-oriented or task force work experience.

A requirements specialist can be anyone with a thorough under-
standing of the problem and its solution requirements. This person
is the user representative  on the Feasibility/procurement team. The
responsibility of the requirements speciaiist is to help study the
feasibility of the various solution alternatives. Later, this person
will help transform the often vague conceptions of the problem and
the remote sensing need into concise technical requirements, help eva-
luate the technical aspects of bids or proposals offered by contrac-
tors at various stages of the procurement process, and monitor the
performance of the contract.

A procurement specialist is a professional purchasing agent or
some other official whose procurement responsibilities have resulted
in a sound knowledge of accepted procurement practices and the juris-
diction's procurement codes. This person is the representative of the
purchasing department. In this role, he or she will first be respon-
sible for helping the team study the feasibility of various solution
alternatives. Eventually, the procurement specialist will help define
requirements, and evaluate bids or proposals by providing information
on new products and services. He or she will develop specifications

and statements for work required by other departments or jurisdictioms,

1
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exanine the interests, capabilities and records of performance of poten-
tial contractors and examine historical cost and price factors. In
general, the procurement specialist will be the buyer for the team

and handle all pre-awarded interactions betwaen the government and
potential contractore.

Technical support speciaslists can include lawyers, negotiators,
photogrammetrists, cartographers, image processing equipment operators,
data processing specialists, information specialists, or other pcrcoﬁs
whose technical skills might be needed to support the procurement mana-
ger, requirements specialists, and procurement specislist. In select-
ing the technical support specialists, the procurement manager must
avoid predetermining the solution or inadvertently narrowing the range
of options by the selection of people with specific technical biases.

Step 3: Obtain Appropriate Personnel

The procurement manager should approach top management for the
authority to make personnel assignments as soon as he has identi{fied
the skills and perspectives needed on the procurement team. In seek-
ing this authority, it is extremely helpful to provide top management
with procurement-related workload and work schedule of each prospec-
tive team member. Once the authority is received, the procureaent
manager should negotiate actual personnel assignments and commitments
with the appropriate department heads.

Sometimes, the appropriate personnel are unavailable in-house.
-A these instances, the procurement manager must seek peraission to

approach other agencies, local governments, nearby academic or research
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institutions, or iocnl businesses having relevant experience and
skills for assistance in the procurement efiort. Consultants also

can be hired to meet specific needs.

Step 4: Brief the Procurement Team

The procurement manager should now brief the procurement team
members on what to expect during the feasibility and procurement
effort. This briefing should cover:

o The written Needs Statement prepared in Task 1;

o The objectives and methodology of the ensuing feasibility
study;

o The procurement process, including the roles and responsi-
bilities of each team member; and

o A preliminary work plan.
The team manager should then assure the team that every effort will be
made to resolve conflicts with their regular workloads, and ask for

suggestions or improvements in the work plan.
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TASK 3: CONDUCT IB

Once the need for a vemote sensing product or service has besn
deternined a feasibility analysis should de conducted to:

° Further define the information requirements;

o Exanine slternative solutions; and

o Select the most feasible alternative based upon the techni-
cal, practical, and economic feasibility of each altermative.

The scope of tha feacibility study should be defined by the
procurement manager based on the Needs Statement, the cost and commit-
ment of resources anticipated, the importance of the results and the
uniqueness of the requirements. The product of this study will be
a feasibility analysis report which documents the data collection
problems, recommends a remote sensing solution, and details an imple-
mentation plan and schedule for the procurement.

The feasibility analysis should be conducted in eleven steps:

1. Refine and prioritize the information requirements.

2. Screen the non-remote sensing alternatives and requirements.

3. List the characteristics of the remotely observable features.

4. Screen the remote sensing alternatives.

S. Determine the resource requirements.

6. Estimate costs.

7. Determine the practical feasibility.

8. Conduct a demonstration test project (optional).

9. Determine the best alternative(s).

10. Report the results.

11. Obtain management approval.
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Step 1: Refine and Prioritize the Information Requirseents O

The first step in the feasibility analysis is to uniformly des-
cridbe the information requirements for all of the users and uses which
were surveyed during the compilation of the Needs Statement. 1If not
already completed, the list of information nesds which have been des-
cribed according to the characteristics presented in Step 1 (Table
1-2) of the Needs Statement should be synthesized and organized in a
manner which reveals the commanalities in the information problems.
Next, common or shared information needs should be ranked according
to a set of priorities. Priorities may be developed according to a
number of criteria including number of users, user preferences, and
the significance of the information need to program goals and objec-

tives.

Step 2: Screen Non-Remote Semnsing Alternatives

Limited resources clearly constrain the procurement team's
ability to conduct feasibility studies. Yet, while some alternatives
must be eliminated from detailed consideration, the screening must
be accomplished in a manner that minimizes the possibility of prema-
ture dismissal or carcless omission of viable alternatives. Each
alternative must also be described in a uniform manner to ensure
equal consideration. Steps 2 through 4 are designed to guide the
procurement team through a preliminary screening of both remote
sensing and non-remote sensing alternatives.

During Step 2, the procurement team should describe and evalu-

ate all non-remote sensing information sources vhich could be used to

O
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solve the information problem. Non-remote sensing methods for gather-
ing new information could include field enumerations, fisld surveys,
windshield surveys, administrative records, surrogate informatiom or
indicators, estimates and predictions. All of these methods have
advantages as well as disadvantages which depend upon how the data
gathering effort is conducted as well as the anticipated uses of the
information end product. For example, field enumerations may require
extensive resources in personnel, finances, and time. The accuracy
of field enumerations may be negatively affected by inconsistency or
bias in the observers. Surveys are subject to errors from improper
sample design as well as surveyor bias. In addition, the existing format
of administrative records is not always adaptable to new uses. Finally,
data availagble in administrative records are often subject to problems
with their validity and reliability when applied to new uses.
Consequently, many of these factors must be taken into account
when describing each non-remote sensing method for gathering new data.
Each method should be matched to the information need on a requirement
by requirement basis. The procurement tesm should use the list of
information requirements in Table 1-) as & guide in making this evalu-
ation. The procurement team must judge whether the non-remote sensing
data collection adequately meets the information requirements. For
instance, would a field survey yield data of sufficient accuracy and

detail to meet the information need? Would suck a survey msst requirements
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for timeliness in the availability of the date and would it allow for
sufficient frequency in updating theinformation? Kesp in mind that

at this stage only the technical capabilities of these methods are

to be evaluated. Howsver, cost and other resource constraints are also
crucial to the feasibility of a given alternative. These will Be
addressed in Steps 5, 6, and 7 of this Tll.k.

At the conclusion of Step 2, all alternative non-remote sensing
information sources or data gathering methods should be uniformly
described in terms of their ability to satisfy or mest the information
requirements defined in the Needs Statement. Alternatives which do not
meet any requirements can be eliminated. The remaining alternatives
can then be ranked according to the following combination of factors:

° The number of information requiremerts C)
adequately met.

o The priority of the information requirements.

o The numbar of different uses or users which can
be satisfied by each alternative.

Step 3: List the Information Requirements in Terms of Their Remotely

Observable Festures

Prior to this step, the information needs have been described
and characterized according to a list of information characteristics.
Many times, however, informastion which is required may not be directly
observable or may not be visible. Therefore, it is important to begin

thinking in terms of vhat a remote sensor will see.
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The 1ist of information needs should be examined in Qrder to
determine what remotely observable features can be used to meet the
information need. For exsmple, a Housing and Community Development
Agency may want information on neighborhood quality. This type of
information may be obtained by using surrogate measures such as house
sizes, lot size, presence of debris, condition and presence of paved
streets, sidewalks, curbs and gutters, as well as any other appropri-
ate visible indicators of neighborhood quality. Further, information
on vegetation stress caused by moisture stress, pollution damage, or
disease infestations which is often invisible to the eye can be de-
tected with near-infrared imagery due to changes in reflectance.
Thus, in this case, the variition in near-infrared reflectance would
serve as the basis for information on vegetation stress. Finally, an
energy conservation program may require information on building heat
loss. While this information is not directly observable, thermal
infrared sensors can detect thermal radiation which can be closely
correlated with relative leat lnss.

At this point, it is important for the procurement team to
adjust the information requirement list to reflect the remotely ob-
servable features which will be the object of the data acquisition
mission. Thus, a need for urban land use information should be care-
fully described in terms of the specific categories of visible land
cover information which is required. Fér example, the final product
may require discrimination between residential, commercial, indus-
trial, open and other land as well as transitional areas. Also, the

identification and inventory of lakes, reservoirs, roadways, power
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line right-of-ways, the changing geometry of ri&ero, shorelines, and
off-ghore islands to name a few -- could be useful results to anticipate.
The list of information néeda must be converted into a list of observable
features because it is the observable features which are actually re-
corded by a remote sensor. These observable features in turn form the
basis of the image or data interpretation process. The interpretation
process is based upon a convergence of evidence whereby several factors
are evaluated in the process of identifying the objects in a scene.
Several of these factors are listed and déscribed in Table 1-8, The
ability of a given remote sensing system to deal with these key factors
determines the amount and quality of information which can be obtained

from a remote sensing system.

Step 4: Screen Remote Sensing Alternatives

In this step, the team should match the various information re-
quirements with the remote sensing alternatives. Keep in mind that the
information requirements have now been defined and characterized in terms

of their remotely observable features.

To successfully complete this step, the procurement team must
accomplish the following sub-steps:
1. Formulate an array of remote sensing system alternatives.

2. Describe each potential remote sensor system in terms of its
technical capabilities.

3. Match the technical capabilities of a particular remote
sensor system or combination of remote sensor techniques to
the information requirements.

4. Eliminate alternatives which do not meet requirements and
evaluate the relative technical capabilities of those which
do meet the information requirements.

At the conclusion of sub-step 4, the procurement team will have

determined the technical feasibility of each remote sensing
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TABLE I-8 -- KEY PACTORS IN IMAGE INTERPRETATION

F

Shape. The shape or form of some objects is so distinctive that their
image may be identified solely from this critérion. Marinas, reser-
voirs, and agricultural fields are examples.

Size. In many cases, length, width, height, area, and volume of are
essential to accurate and complete interpretation.

Tone. Different objects reflect and emit different amounts and wave
lengths of energy. These differences are recorded as tonal, color, or
density variations.

Shadow. Shadows can help or hinder the interpreter since they reveal or
hide some details.

Pattern. Pattern, or repetition, is characteristic of many man-made ob-
jects and of some natural features.

Texture. The visual impressions of roughness or smoothness created by
some images are often valuable clues in interpretation.

Site. The location of objects with respect to terrain features or other
objects is often helpful.

Association. Some objects are commonly associated with other objects
that tend to indicate or confirm the other.

Resolution. Resolution always places a practical limit on interpreta-
tion. Some objects are too small, or otherwise lacking, to form a dis-
tinct image.

SOURCE: G. E. Space Division, Application of Earth Resources Technology

Satellite Data to Urban Development and Regional Planning, NASA-
Goddard Space Flight Center, Greenbelt, Maryland, 1974 (Document
No. 74505265).
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alternative under study. Practical and economic feasibility will be
examined in later steps. It is important that the procurement team
refer to Step 4 of Task 1 and the Appendix for a list of resources to
consult for assistance in defining the technical capabilities of

various remote sensing alternatives.

Sub-Step 1: Formulate Remote Sensing Alternatives

Remote sensing involves a wide variety of proven and experi-

mental techndlogies that can be used for obtaining information about
objects or phenomena without actual contict with the object or area
being studied. Thus, remote sensing includes techniques for locat-
ing objects with a metal detector, monitoring smoke stack emissions
with an infrared radiometer, measuring distances with a laser, detect-
ing building heat loss from aerial surveys, and obtaining terrain
imagery or terrestrial reflectivity from aerial or satellite systems
to name but a few applications.

The most commonly used systems employ airplanes and earth-
orbiting satellites in combination with passive photographic and/or
electro-optical sensors for detecting visible and near reflected. '
infrared energy, multi-spectral scanners for detecting visble and
thermal infrared energy and radar for detecting the active micro-

wave region of the electromagnetic spectrum.

While there are many ways to categorize the various remote
sensing systems, each must possess a combination of sensor, platform

and a record of the data which has been sensed. Table 1- 9 is
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TABLE I-9 -- COMMON REMOTR

SENSORS, SYSTEM COMPONENTS,

AND PRODUCIS
1. SENSORS
Reflected Energy
Wave th
‘ Cameras (Photogrzphic) 0.4 um - 7.5 um
3 ¥ultispectral Scanners 0.3 um ~ 14.0 um
Radar (microwave scanner) lem~-3m
!
Ridiated En
Thermal Scanners 1.1 ym = 14,0 un
! Microwave Radiometer 100 um - 3 cm
(‘; 2. PLATFORM
Altitude
Aircraft 15,000 ft. - low
15,000-30,000 ft. - medium
30,000-40,000 ft. - high
Satellite +40,000 ft. -« hyper
3. PRODUCTS
Primary Secondary
Image (photographic) Black & White Enhanced & Cor-
Color rected Imagery
Color Infrared Photogrammetric
Black & White Infrared products
Interpreted/Thema-
tic Products

*i,
Ek
3
f'*,
:

Digital (numeric)
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Magnetic Tapes

Digitally Enhanced
& Corrected Data
Digital Data Bases

Interpreted &
Thematic Products




Table I-9 (continuid)

4.

ANALYSIS METHODS

Image

Digital

Unaided
Optical
optical mechanical/electronic

Computer aided
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intended to help acquaint the procurement team with the most widely
used remote sensing system components. Be sure to refer to Step 4
in the Needs Identification chapter and the Appendix for sources of

technical information on these components.

Sub-Step 2: Describe the Technical Capabilities of Each Alternative

Once the various remote sensing alternatives have been speci-
fied, their technical capabilities must be described. Two approaches
may be taken to describe the teéhnical capabilities:

o The level of land use categories which can be identified.

o The resolution capability of the system.

In fact, combining both approaches is the most effective way of
evaluating each alternative. The ability of a remote sensing system
to produce useful information is not easily described. The factors
affecting a system's ability to resolve obiects and produce useful
information are complex and highly interrelated. These factors in-
clude both the technical capabilities of the system and the environ-
mental complexity of the remotely observed features.

Table 1-10 summarizes the level of land use information which
has been obtained from four remote sensing systems. The procurement
team may choose to define the technical capabilities of various remote
sensing alternatives in terms of the level of land use/land cover
classifications which can be identified. The U.S.G.S. has developed a
standard land use classification to be used with remote sensor data.
As Table 1-1j 1llustrates, this classification scheme progresses from

the general to the more detailed. Typically, Level 1 land use
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TABLE I-11 -~ U.S. GEROLOGICAL SURVEY LAND USE AND
LAND COVER CLASSIFICATION SYSTEM FOR USE WITH SENSED DATA

LEVEL I LEVEL II
Urban or Built-up Land 11 Residential.
12 Commercial and Services.
13  Industrial.
14 Transportation, Communications,
and Utilities.
15 Industrial end Commercial
Complexes
16 Mixed Urban or Built-up lLand.
17 oOther Urban or Built-up Land.
Agricultural Land 21 Cropland and Pasture.
22 Orchards, Groves, Vineyards,
Nurseries, and Ornamental
Borticultural Areas.
23 Confined Feeding Operations.
24 Other Agricultural Land.
Rangeland 31 Herbaceous Rangeland.
32 Shrub and Brush Rangeland.
33 Mixed Rangeland.
Forest Land 41 Deciduous Forest Land.
42 Evergreen Forest Land.
43 Mixed Forest Land.
Water 51 Streams and Canals.
52 Lakes.
53 Reservoirs.
54 Bays and Estuaries.
Wetland 61 Forested Wetland.
62 Nonforested Wetland.
Barren Land 71 Dry Salt Flats.
72 Beaches.
73 Sandy Areas other than Beaches
74  Bare Exposed Rock.
75 Strip Mines, Cuarries, and
Cravel Pits.
76 Transitional Areas.
77 Mixed Barren Land.
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Table I-11 (continued)

8 Tundra

9 Perennial Snow or Ice

Shrub and Brush Tundra.
Herbaceous Tundre.,
Bare Ground Tundra.
Vet 'l‘llndtl.

Mixed Tundra.

.Perennul Snowfields.

Glaciers.

SOURCE:

Anderson, J.R., et. al., A Land Use and Land Cover Classification

System for Use with Remote Sensor Data, Geological Survey Profes-
sional Paper 964, U.S. Government Printing Office, Washington,

D.C., 1976.
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information can be obtained from Landsat Satellite data; whils pro-
gressively lower altitudes and large scales are required to detect
more detailed levels of land use information. However, these rela-
tionships are not absolute. In some cases Lavel II and even lavel III
categories have been interpreted from Landsat data.

In addition, the concept of resolution can be used to discri-
minate between the technical capnbﬂi;:iu of various remote sensing
systems. In general, there are three levels of image discrimination
which require increasing levels of remote sensing resolutions. They
are:

o Simple Detection. Is an object or feature present in
the image or not present in the image?

— o Classification. 1Is there enough information in the image
L) to label the object or feature?

o Analysis. Is there enough information in the image to
discuss the feature or object?

There is a scale of the image data which is appropriate for
each of the three levels of discrimination. However, the ultimate
user of the information must determine the level of image discrimina-~
tion which is required. Finally, the degree of image discrimination
and accuracy in both identification and measurement is dependent upon
the spatial, spectral, radiometric, and temporal resolution values

which can be achieved from a given remote sensing systen.

Following is a brief discussion of spatial, spectral, radio-
metric, and temporal resoultion and the interrlationship between
resolution and accuracy in image interpretation and measurement.
The procurement team need not immerse themsslves in technical de-

D R i R Ch SOt e R S

tails, but should seek to gain a general uzderstanding of these
I-43



e
PP

concepts. The Remote Sensing Applications Ouids produced by the Aray

Corp of Engineers (see 1 dle 1-3 for full éitation) is a particularly
helpful reference for a more detailed explanation of these concepts
as well as an excellent over-all source of information on remote sens-~
ing systems.

Spatial resolution is the minimum size of two objects or fea-
tures that a sensor can record as two distinct entities. For camers
systems, spatiial resolution is usually expressed as ground resolvable
distance (GRD). In multispectral lcann:l.n;' systens, spatial resolution
is defined as the instantaneous field of view (IFOV). Further, spatial
resolution and scale are often related and can be determined by the
altitude of the sensor platform, along with sensor parameters such
as focal length. Altitude and platform type tend to define remote
sensing scales as follows:

) Conventional aerial photography taken at an altitude of

1,000 to 15,000 feet produces a scale range between 1:
2000 and 1:30,000.

o Intermediate altitude imagery, typically flown at an alti-
tude batween 15,000 snd 3C,000 feet, produces a scale
range between 1:30,000 to 1:60,000 and smaller.

o High-altitude aerial imagery flown above 30,000 feet pro-
duces a scale range between 1:60,000 to 1:400,000 and
smaller.

o Orbiting satellite imagery produces a scale range between
1:250,000 and 1:3,000,000. Further, even though the GRD
or spatial resolution of objects or phenomena is based on
many factors, given a scale, certain spatial resolution
can be expected:

Ground Resolvable

Scale Distance (CRD)
1:3,000,000 80 m
1:1,000,000 Om
1:250,000 Va
1:100,000 200 m
1:50,000 10 =

I1~44
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Table 1-12 1illustrates some of the spatisl resolution require~
ssnts for envirommental planning sutveys and indicates the remote
sensing systems which provide suitsble spatial resolution.

Spectral resolution refers to the portion and width of the

| electromagnetic spectrum sensed, and tha number of chamnels or bands

used. It is & function of an instrument's fila, ﬁlto:i. or scanner
construction. Some spectral regions are more ussful for certain
applications than others. For instsnce, the red/uzar infrared spec-
tral region (Landsat band §) can image certain tonal contrasts that
can be used to identify land use practices such as gross levels of
urbanization, and rangeland, and forest vigor. Also, the near infra-
red region (Landsat band 7) can be used for the discrimination of
land/water boundaries. Table 1-13 summarises the appropriate wave
lengths or spectral regions recorded by various remote sensing systems.

JRadiometric resolution refers to the sensitivity of a sensor
to the spectral band that it is recording or imaging. In both photo-

graphic and multispectral scanner systems radiometric resolution can
be discerned as gray levels which range from black to white. The
signals may represent either reflected light in the visible or near
infrared portion of the spectrum or emitted energy in the thermal
infrared and passive microwave part of the spectrum. Therefore, the
more gray levels represented, the higher the resolution. For sxample,
some systems havs spectral bands 20 namometers wide divided into 256
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TABLE 1-12-- OPTIMUM RESOLUTION REQUIREMENT °
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equal gray scale steps. Obviously, the former has greater radiometric

resolution. In general, then, the greater the radiometric resolutionm,

the greater the opportunity to discriminate between objects or features
(holding spatial resoluticn constant).

Temporal resolution deals with the time (of day or year) that
an object or feature must be obaetvaq in ovrder to record the needed
data. This optimum viewing time is a function of the temporally
changing conditions of the object or feature. For instance, the
spatial, spectral or radiometric resolution afforded by multispectral
scanners, may make them good choices for crop identification. How-
ever, certain crops such as corn and soybeans are too similar spectrally
to be differentiated during certain stages of the growing season. Thus,
the usefulness of the data obtained in such a remote sensing operation
could be crucially affected by the timing of the mission. In additiom,
information requirements which are temporally linked, such as monitor-
ing changes over time, may necessitate a stayed or repeated remote
sensing mission.

Regarding the overall accuracy of the data required, it should
be decided whether the remote sensing data to be gathered are to be
directly comparable with the information that is currently being
gathered and therefore of similar accuracy. On the other hand, for
data not presently compiled, the Requirements Specialist will have to
decide on the accuracy needed.

Finally, what will actually be possible in extent and accuracy

of information will be dependent upon the available sensor/data. As
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a simplified exampie. consider the following -- if an area containing
square fields were photographed and the sides of the fields vere
sharply defined, the measurable accuracy of a side of any one of the
fields would be X & R/S, where X 1is the true length of the side (in
feet) and R is resolution in feet. If the measurement were repeated
a large number of times, about two-thirds of the measurements would
lie within the limits described above. 1If, as 1s typical, that
errors of measuring length or width have a high positive correlation,
the range of error for measured area is appfoximately:

(% + &/5)2 - (x - ¥/5)?,
which reduces to

4/5RX,
If we assume normality of the measure of the area and assume that
4/5RX covers the middle two-thirds of the distributions, then the
stnadard error is

2/5RX

and the coefficient of variation is

2/5RX or (2/5) (R/X)
X

Therefore, if we were measuring a 40 acre square field with an instru-
ment that gave 100 feet ( ) resolution, then the coefficient of
variation would be
(2/5) (100/1320) = 3%
The point of this is tha: as smaller and smaller fields are
measured with the same resolution, the error increases. Also, note
that for a given size field, the coefficient of variation is propor-

tional to resolution. This means that as resolution increases (i.e.,
1-50
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goes from 100 feet to 10 feet) statistical accuracy is improved.
However, as resolution increases, the quantity of data to be analyzed
increases. Thus, for a given task there is a balance between the

benefits of accuracy and the costs of equipment and/or data processing

that must be considered.

Multiple Strategies

i Frequently it is necessary or desirable to apply multiple stra-
tegies to obtain the most useful information from remote sensing.
Already discussed earlier in the Guide was the concept of multiple

users for the data generated from a remote sensing project. Such mul-

( \ tiple users improve the cost effectiveness of a remote sensing tech-
| nique. Other approaches which incorporate a multiple set of strategies
or techniques are:*
; o Multispectral discrimination

G Multidate discrmination

o Multisensor combination

o Multistage approaches

The procurement team should determine if the use of one or more
of these multiple strategies will significantly enhance the technical
feasibility of the individual alternatives. If so, the multiple
i strategy concept should be developed as an alternative and evaluated
according to the same methods used to evaluate the other alternatives

under consideration.

! | Yoseph R. Lintz, Jr., David S. Simonet. Remote Sensing of the Bnvironment
(Reading, Massachusetts: Addison Wesley Publishing Company, 1976. pp 1l1l1-
i 116)
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Following is a discussion of four multiple strategies to provide
background for the procurement team unfamiliar with these concepts.

Multispectral discrimination relies on the use of‘sevetal spe-
tral bands to resolve individual objects or features of interest.
Because gross physical objects or phenomena can have unique spectral
characteristics, sensor systems employing_more than one spectral band
often allow several gross features to be identified according to gen-
eral spectral reflectance values. Figure 1-1 displays several such
reflectance curves or spectral signatures.

Jurther, with various types of equipment, the bards may be
added, subtracted , or ratioed; and a specific combination of reflec~-
tance values can be related to particular features. Also, statistical
and pattern routines can be performed, as well as filtering out un-
wanted reflectance values, smoothing of the data, and feature edge
enhancement. Last, since a multispectral sensor system records an
object's spectral reflectance in several bands simultaneously, the
combination of the different reflectance values of each band can
often produce a spectral signature which can be used as a basis for
identifying objects of phenomena.

A multidate or multitemporal strategy utilizes the time vary-

ing properties of a scene to aid in discrmination. For example, a
spectral signature can change in response to changing environmental
factors such as sun angle, leaf cover, atmospheric conditions and
changes in the feature of interest itself. Thus, careful selection
of the optimal time for a remote sensing mission will ensure the

greatest probability of obtaining the desired information. In
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of Photogrammetry 4lst Annual Meeting, 1975.
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addition, repeatéd data collection provides information on how spectral

signatures of given features change. This accumulation o: data aids in
object identification and makes it possible to detect and monitor
changes in land use resulting from man's activities as well as natural
changes. Landsat, because of its routine 18 day repeat cycle, lends
itself to multidate data collection.

Multisensor combinations obtain a wide range of data simultane-
ously. Data from non-imaging sensors, imagery from the visible por-
tion of the spectrum, and information from beyond the visible portion
of the spectrum can be gathered simultaneously and compared.

The multistage approach can involve either multistage surveys

or multistage samples. Multistage surveys involve multiple image
acquisition missions using different platforms at different altitudes,
producing various scales and levels of detail. Using this approach,
the first survey is usually accomplished at high altitundes providing
small scale imagery useful for synoptic views of large areas. From
this data, specific areas can then be pinpointed for more detailed
observation at larger scales. The more expensive large scale image
acquisition 1is thus used to obtain detailed information only where
conditions or information requirements warrant it,.

In addition, once a small area or unit has been examined and
identified with large scale imagery {ts characteristics can be applied
throughout the study area. Thus, interpreters are often able to ex-
trapolate from a "defined" landscape unit to similar units.

Multistage sampling techniques are used to obtain quantified

measurable data through the use of remotely sensed datu obtained at
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various scales and levals of detail. The multistage sampling approach
relies on statistical methods and probability theory to produce reli-
able quantitative estimates of remotely observed features. Thus, mul-
tisampling techniques have been used to obtain reliable estimates of
the quantity, quality, and distribution of resources of vast areas

from relscively small samples.

Sub-step 3: Match the Technical Capabilities of Each Remote Sens
Alternative to the Information Requirements

Next, the procurement team should match the various information
requirements identified earlier with the capabilities and characteris-
tics of each alternative remote sensing sytem. Each information re-
quirement should be listed along with the capability of a specific
remote sensing alternative and assessed on a requirement by require-
ment basis. Keep in mind that the information need must be analyzed
in terms of the observable features which are to serve as indicators
or proxies for the information which is needed. Therefore, the pro-
curement team should compare the resolution (spatial, spectral, tem-
poral, and radiometric) capabilities of each remote sensing system
being considered with requirements such as size of the area to be
covered, the level of detail to be observed, the frequency of obser-
vations, the accuracy of the data collected, when the data must be
avdilable, and any other factor, historical or anticipated, that is
basic to the collection or definition of the defined information need.
At this point, any of the remote sensing systems which do not fulfill

critical requirements should be eliminated.
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Sub-Step 4: Evaluate the Alternatives

Keep in mind when esvaluating the technical capabilities of
various remote sensing systems that once image or data acquisition is
complete, the data set is fixed and camnot be expanded. However,
certain enhancement techniques ranging from simple photo enlargements
(vhich change scale factors proportionatgly) to sophisticated computer
techniques, such as color composting, digital density slicing, con-
trast stretching, etc., can be used to enhance the image or data inter-
pretation process. Thus, the use of these enhancement techniques ex-
pands the amount of information which can be obtained from the original
set of data. Consequently, when evaluating the technical capabilities
of the alternatives the procurement team should not overlook the vari-
ous enhancement techniques, which are available to aid in the analysis
of the data obtained from remote sensors.

Finally, after the procurement team has eliminated the alterna-
tives which fail to satisfy the information requirements, the remain-
ing alternatives should be ranked according to the following combina-
tion of factors:

] The number of information requirements adequately met.

o The priority of the information requirements (for example,

some information requirements may be essential, such as
area or time frame, while others may be only desirable).

o The number of different uses or users which can be satis-
fied by each alternative,

Step 5: Determine Resource Requirements

The procurement team needs to understand the resovrces (time,

equipment, personnel and skills) required to acquire and/or utilize
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remote sensing imagery in order to estimate costs, determine impsct or
effectiveness, and assess governments' need to raly upon a contractor
to provide the products or service. The preceeding step has produced
an assessment of the technical feasibility of each alternative. The
objective of this step is to define the resource requirements asso-
ciated with each alternative in order to estimate costs or economic
feasibility as well as practical fou.ibﬂity.

A given remote sensing project may be very complex. Following
is a delineation of the major elements in a remote sensing project.
The resources (time, equipment, personnel, and skills) associated with
each element should be determined.

o Remote sensing mission planning

o Data acquisition

primary - (imagery)
ancillary - (ground truth, sensor calibration)
o Data processing
reformatting, rectification, editing, scale change,
enhancement, integration of collated data
) Data interpretation
manual approach

automated or numeric approach

(1] Data presentation
output products, formats, processes

o Data management, application, and utilization

0 Data updating

This 1ist should include all the resources a contractor would
need to develop and implement or deliver the product or service in
question, plus all the resources the government would need to solicit

and evaluate proposals, conduct negotiations, support the contractor's

1-57




efforts, and operats or use the resulting product or service.
It should include the various types of labor, material, equipment,
facilities, and other resources needed. The procurement team should
describe the solution alternative's labor requirements by skill,
experience, and capability, and its equipment and facility requirements
by type, size, and location. The team should then estimate the quantity
and cost of each required resource, adding an allowance for profit.

Finally, when estimating the resource requirements for a given
remote sensing technique the procurement team should not overlook ground
control data requirements. Ground control data should be acquired
from the most economical and readily available sources. U.S.G.S.
topographical maps are one of the most widely used sources. When existing
sources of data are not adequate field collection will be required.
However, this is generally more expensive and time-consuming.

The type of ground control data needed will vary according to
the data analysis methods to be used. For example, if spatial charac-
teristics are to be used as the basis for image interpretation, knowledge
about the spatial geometry of the features of interest will be needed.
Likewise, if automated data analysis of Landsat imagery is to be used,
then ground control must consist of knowledge of the spectral reflectance
characteristics of the features to be identified. Thus, field measurements
with portable radimeter may be required. Another common type of ground
control are ground targets which are used to relate positions on the
ground to positions in an image. Ground targets located with standard
surveying methods are essential when close precision in locating features
is desired. Otherwise, cultural or natural features such as road inter-
sections, buildings or stream tributaries should suffice.
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Step 6: Eetimate Costs
Various methods are available to estimate costs. Estimates of

the quantities of each required resource and the associated costs can
be obtained by using unadjusted current data, contrsctor estimates,
estimates derived from the experiences of ofhcr jurisdictions,
engineering studies, statistical estimation, or uniform cost factors.
However, each of theue tools has limitations. Unadjusted currant datas
should be used only for costs that are not expected to change significantly
in the future. Contractor estimates should not be mistaken for commit-
ments. Information obtained from other jurisdictions frequently needs
to be adjusted to account for changed circumstances. Enginesring esti-
mates -- the use of professional experts to estimate the appropriate
quality and cost of each product or service component -- are useful in
estimating the costs of new products or services, but require substantial
time. Statistical estimation is useful for alternatives with new and
perhaps unusual characteristics where statistics or data on past
performance exist. Uniform cost factors can be used to calculate certain
types of costs that are uniform throughout a government (e.g., fringe
benefits and overhead), as long as they are regularly updated.

Regardless of which method is used to estimate costs, the pro-
curement team should keep the following princples, especially the last
two, clearly in mind:

o For each alternative, analysis should determine
vhich costs are fixed and which are variabdble.

o The cost analysis should focus on those cost
elements likely to be substantial and that
seen likely to vary significantly among the
alternatives being considered.
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The marginal, incremental, or additional
costs incurred for a specific alternative,
not the average costs, arc relevant.

Sunk costs, those costs already incurred,
are irrelevant and should not be considered.

Costs should be considered regardless of
vhere they are carried on the accounting
books, what organizationsl unit they are
connected with, or where the money comes
from, since costs are frequently bormne

by more than one depsrtment, funding source,
or account.

The future cost implications of each al-
ternative should be considered.

Some alternatives vwill generate revenues,
other will be associated with Federal
Government grants. Thess revenues,

vhen believed to be substantial, should be
estimated and considered either as an off-
set to total costs or as a side denefit.

Some alternatives may affect the costs of
other programs. These can be important
considerations, especially for analys<s
considering largs:-scale changes and should
be estimated despite the complexity and
difficulty of the task.

1¢ resources are put into one alternative,
opportunities to use the same resources
elsevhere are foregone. The value of fore-
gone opportunities is the opportunity cost
of putting resources into the selected
alternative. This value is, therefore,
relevant to alternative selection.

Step 7: Determine Practical Feasibility

The practical feasibility of remote sensing procurements

should also be evaluated. The procurement team should use the

1-60

—_

()




following questions »aé‘ a guide in assessing -the feasibility of each

alternative:

o

How many agencies, both internal and external to the govern-
ment must cooperate ~r participate in order to ensure suc-
cessful implementation? (The more people and groups re-
quired to provide approval or support, the more difficult
implementation is likely to ba.) _

To what extent does the alterunative involve services that
are clearly visible to the puolic? Are there existing
client groups whose interest will be affected, particularly
by a cutback in existing services? (Alternatives that main-
tain or increase existing levels of services will presemt
fewer implementation difficulties than those that recéde
the level of service.)

To what extent does the alternative threaten important offi-
cials by reductions in power, prestige, or privileges?

(Such individuals, or course, can be expected to resist
implementation.)

To what extent are special personnel capabilities required?
Will additional training be required? Are needed personnel
likely to be available and obtainable within the existing
civil service system? If not, can special provisions be
made for obtaining such personnel?

To what extent does the alternative require changes in the
routines of government employees who may be unable or
unwilling to conform to the alternative's routines?

Are sources of funds and their availability fairly cer-
tain? To what extent does the alternative call for added
funds in the face of tight revenue constraints?

Are there complicated legal questions and, if so, are
changes such as new legislation required? What is the
likelihood that these changes would be made? (At the
very least, this factor will probably impose delays.)

To what extent has public debate galvanized opinions for
or against the alternative?

To what extent does the alternative require space or
facilities that may be difficult to obtain?

To what extent does the altermative involve sigoificant
technological uncertainties that could increase costs,
reduce effectiveness, and delay or even prevent imple-
mentation?
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o Has a recent crisis generated support for one of the
alternatives? (Implementation problems might bde allevi-
ated if the problem is clearly recognized by the community.)

o How sensitive is the alternative té timing? (Frequently,

implementation of program alternatives is delayed for
weeks, months, or sometimes a year or more.)

Step 8: Conduct a Demonstration Test Project (Optional)

A demonstration test project or trial period may be warranted.
The factors to be considered in making this decision are:

o Cost, time, and amount of resources to be committed.

o Importance of the results.

o Visibility of the project.

o Technical risk (uniqueness and use of innovative techniques).

o Technical development.

o Cost estimates.

o Organizational impacts.

If a demonstration project appears warranted, thé procurement
team should determine what resources are available to assist with the
demonstration project. Federal sources such as NASA Regional Applica-
tion Centers and other grant programs should be considered. If the
application has widespread market potential, industry may be willing
to share the risks or help apply for the grants.

Generally, however, it is not a good idea to require companies
to perform demonstration without payment as a part of the bid require-
ments. Such a requirement will probably reduce the likelihood of

contractors responding and increase costs.
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Step 9: Determine the Best Alternative

As noted earlier, the purpose of the feasibility study is to
determine which alternative is best able to meet the jurisdiction's
needs. To accomplish this, the analysis of the technical, economic,
and practical feasibility should be organized so that comparisons may
be made among the alternatives studiéd. The procurement team may
well discover that more than one~tecﬁn1que or process is needed to
adequately meet the technical requirements. It is not necessary to
recommend a single technique at this stage. In the next chapter, a
set of technical specifications stressing performance will be developed.
The most cost-effective procurement will result when all the techniques
capable of meeting the specifications are allowed to be bidded or pro-
posed.

Once a conclusion has been reached on whith remote sensing
techniques or combination of techniques is best able to meet the juris-
diction's information needs, the procurement team should look to see
if the governwment has, or can obtain, the resources required to pro-
duce the item or provide the service themselves.

A conclusion should be reached on whether it is better to buy
or produce the required remote semnsing product or service. This
conclusion. should be based on the availability of the necessary
resources within government, the relative cost of both options, and
other quality, capacity, labor scheduling and cost factors listed in

the Make or Buy Decision Checklist presented in Table 1-14.

Step 10: Report the Results

The feasibility tudy, to be effective, must be a written
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TABLE I-14 -- "MAKE -OR- BUY" CHECKLIST

PLACE A "f" ON THE LINE NEXT TO EACE TRUE STATEMENT BELOW

EhCTORS FAVORING:

I"MAKE"

" BUY ”

————
———

QUALITY FACTORS
Government is fully capable of controlling quality.

Government lacks special quality control equipment or know-how.
An _independent, unbiased review or opinion is needed.

Fresh approaches, new departures, and innovative thinking are
available from existing government personnel.

Fresh approaches, new departures, and immovative thirking are
needed, but unavailable from existing govermment persomnel.

Private contractors are unlikely to understand the problem or
need without a considerable educational effort.

Private contractors do not provide the appropriate quality of
work.

LABOR FACTORS

Technical and design expertise is available to the government.
The government lacks special expertise or know-how.

Present workloads will allow the work to be perforned without
increasing the staff size.

Present workloads would necessitate increasing the present
staff size to perform the work, but there is a long-term need
for additional staff anyway.

Present workloads would necessitate increasing the present
staff size to perform the work, and there is no long-term need
for additional staff.

The government wants to develop and maintain the necessary
technical knowledge and experience.

Newly gained knowledge, skills, and expertise useful in future
work will remain largely with the persons who perform the work.
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Table I-15 (continued)

mcxa“\/‘onmnmnnmmmnmsumrm

[PACTORS FAVORING:

P'MAKE"

CAPACITY FACTORS -

The government can satisfy all equipment, facility (i.e.,
space) and material needs.

The government lacks special equipment, facility (i.e., space),
or materials.

Underutilized, govermment-owmned equipment or facilities can be
used. .

Other long-term productive uses exist for currently mvd.hblq
equipuent or facilities.

SCHEDULING FACTORS

COST FACTORS

Al)l the necessary resources can be brought together at the
right times.

The government cannot get all the necessary resources together
at the right time. _

The government needs full control over the work schedule.

The "make" option costs less than the "buy" option.
The “buy" option costs less than the "make" option.
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report. This teport should include background material on the program,
a problem statement, a technical description of the proposed solution,
the solution's potential benefits and estimated costs, a feasibility
assessment, a description of the alternatives, and an implementation
plan. A more detailed outline is suggested in Table 1- 15.

In some cases, top management my‘alao request an oral presen-
tation. This offers the staff an opportunity to emphasize important
points, and offers decision-makers an opportunity to ask questions
and seek clarification. Oral presentations must be based solely on
the written report. More guidance on planning, organizing, dévelop-
ing, and delivering presentations can be found in the following refer-
ences:

o Effective Presentations

By Howard Hodnett
West Nyack, N.Y.: Parker Publishing Co., 1967.

o Presenting Technical Ideas: A Guide to Audience Communi-

cation

By W. A. Mambert
New York: John Wiley and Sons, 1968.
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MANAGEMENT APPROVAL POINT #2

With the feasibility study complete, top management is now
ready to approve or reject the procurement request. In reaching this

decision, top management decision-makers should review the following

questions:

o Is the original problem or need still
a pressing concern?

o Did the staff recommend the best alternative
from a political, managerial, technical,
and cost-benefit perspective?

o Do the necessary time, manpower, facility,
and financial resources exist to implement
the recommendation?

o Who should be responsible for the procurement

effort? The current procurement manager?



\

TABLE I-15 -- SUGGESTED CONTENTS OF A FEASIBILITY STUDY REPORT

BACKGROUND

o Describe the program's goals, objectives, and evaluation
criteria

o Describe the purpose, scope, methodology, and participants
in the feasibility study. .

PROBLEM STATEMENT

o Describe the information problem or need.
o Describe its significance.

RECOMMENDED SOLUTION

o Describe the recommended remote sensing technology or combi-
nation of techniques.

o Describe how its performance characteristics match up against
the initial information requirements.

o Describe how it is expected to resolve the problem.

POTENTIAL BENEFITS

o Describe the benefits associated with the recommended solu-
tion (e.g., improved quality, increased effectiveness,
increased efficiency ...).

o Describe the uncertainties assoclated with these benefits.

o Describe the recipients of these benefits.

ESTIMATED COSTS

o Describe the personnel, time, equipment, facility, and mone-
tary resources required to implement the recommended solu-

tion.
o Describe the availability of these resources.
o Describe the organizational, procedural, legal, and other

practical considerations that must be addressed before the
recommended solution can be implemented.
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Table I-15 (continued)

FRASIBILITY ASSESSMENT

° Describe the technical, practical, and economic feasibility
of the recommended solution.

ALTERNATIVES
o Describe each alternative that was considered.

o Describe their technical, practical, and economic feasibil-
ities.

IMPLEMENTATION

o Describe what is required to acquire the proposed product or
services, including such concerns as finances, time, man-
power, policies, procedures, facilities, equipment, and
organization.

o Prepare a work plan and schedule (including target dates and
personnel requirements) for defining the requirements,solici-
ting responses, evaluating responses, awarding a contract,
and fulfilling the contract.
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SECTION II -~ PREPARING SPECIFICATIONS

Once the information need has been clearly established and
the most feasible remote sensing approach for meeting that need is
identified, the procurement team can begin to define the appropriate
product or service requirements. These requirements include technical
and contractual specifications and other evaluation criteria. By
developing a firm, unambiguous statement of the requirements suitable
for guiding potential contractors or government staff towards resolu-
tion of the stated need, the requirements definition phase establishes
a framework for everything else that occurs in the procurement pro-
cess, There are three major tasks to be completed in this phase:

o Define the full scope and nature of the requirements.

o Establish contractual strategy and specifications.

o Develop criteria for objectively evaluating bids or pro-
posals.

Poorly formulated, inadequate, or inaccurate specifications
often cause significant negative impacts. If the requirements are
not clear and precise, the purchased product or service will not ade-
quately fulfill its intended use. In addition, costs may be higher
than necessary or products which are not needed may be purchased.
Finally, competition may be reduced or excessive risks may be assigned

to the contractor thus raising costs to the purchaser.
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TASK 4: DRVELOPING TECHNICAL REQUIREMENTS
Technical requirements are usually formulated as design speci-

fications, performance specifications, or work statements. Design
specif ications describe precise physical characteristics such as con-
figuration, measurement, tolerance, materisl, aesthetics, labor, and

procedural requirements. Performance specifications describe specific

results or capabilities such as function, speed, capacity, maintain-

ability, reliability, safety, productivity, and output requirements.
Work statements, or statements of work, describa the tasks that must
be performed by the winning comtractor.

The procurement team may use any or all of these three forms
of technical requirementi. However, performance specifications are
recommended because they encourage innovation, are less likely to be
unduly restrictive, and force the procurement team to be more atten-
tive to the need rather than to the design of the necessary item.
Design specifications are useful because they can easily ensure com-
patibility with existing systems and because performance specifica-
tions are often used as an excuse for not stating requirements clearly,
accurately, or comprehensively. Work statements are useful in profes-
sional service procurements.

Technical specifications should describe essential and non-
essentisl but desirable requiiements. The différence between essen-
tial and nonessential but desirable requirements is quite 1mportuﬁt;

A proposal that fails to meet even one essential requirement is, by

definition, nonresponsive and unacceptable; yet a proposal that fails

11-2



to meet several nonesgential requirements can still be considered
responsive and acceptuble it if meets all the essential requirements.
However, the overall acceptability of one proposal relative to other
proposals is often a function of its responsiveness to the nonessen-
tial but desirable requirements.

One of the primary difficulties in developing specifications
for remote sensing procurements is fhat there are vary few accepted
standavds. Also, many applications and techniques are new and still
rapidly developing. In addition, a user's unique requirements often
necessitate the modification of standard specifications. If, however,
the steps for preparing a detailed Needs Statement and thorough Feasi-
bility Analysis have been followed, than it will not be difficulc to
develop technical specificat {ons.

Each technical specification will consist of “hree parts:

(1) a required design characteristic or performance capability,
(2) a measure or level of quality, and (3) a test and inspection
procedure. The technical specifications should be developed one
requirement at & time. This can be accomplished in five steps:

1. List design charactexistics and performance capabilities
required.

2. List candidate specifications and their source.
3. Reviev the intent and effectiveness of each specific.tion.
4. Draft the technical specification.
S. Establish test aud inspection procedures.
If the jurisdiction lacks the technical skills to pevform these Steps

it should consider hiring a consultant to do this work.
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Step 1: List Design Charscteristics and Performance Capabilities
Required

The prc:urement team should carefully cxaiin. the Needs State-
ment and Peasibility Analysis to uncover specific issues, requirements,
and problems that need to be addressed in the technical specifications.
For example, the information requirement concerning area of coverage
should have been specifically defined in the Needs Statement and Feasi-
bility Analysis. This issue can now dbe dealt with by developing a
series of coverage requirements which specify the project area to be
examined, and perhaps the flight line path. The list of information
requirements and remote sensing system capabilities defined earlier
are to be used as a guide to ensure that the technical specifications
are designed in a way which responds to the oriqinal problem defini-
tion.

Table 1I-1 identifies many of the significant factors which
should be ¢ddressed in the technical gpecifications for each of sev-
eral remote¢ sensing system components such as aerial surveys, satel-
lite surveys and interpretation and analysis systems.

The subjects listed for specification consideration relate
to a composite of requirements that have often been found to be essen~
tial for the satisfactory completion of various remote sensing procure-
ments., In general they can either be quantified and therefore measur-
ably relatad to the technical precision or engineering juality of the
data as

“Not more than 10% of any photograph, or 2-1/2% of the entire
project shall be obscured by cloud or dense cloud shadow.”

or other specifications can dbe more subjective, affecting interpretation
11-4
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or analysis quality, or the quality of the data product, i.e.,
"All negatives and prints shall be clean, free from chemical
or other stains, and processed for the maximum resolution and
the fullest tone scale possible."
The latter type of specification, while necessary, 1is. much more diffi-
cult to check and therefore rejection and/or revision should be speci-

fied to be at the discretion of thé purchaser at no increase in price.

Step 2: List Candidate Specifications and Their Sources

Existing technical specifications written by other jurisdic-
tions used to meet similar needs can be helpful in developing your
remote sensing specifications. However, care should be exercised in
the way these existing technical specifications are used. Generally,
these specifications cannot be directly transferred from one procure-
ment to another.

With these cautionary remarks in mind, the procurement team
should:

o Examine the jurisdiction's own files for suitable specifi-
cations.

<] Solicit help from other jurisdictions identified in the
Needs Statement as having experience with remote sensing
procurements.

o Contact organizations having expertise in remote sensing
(refer to Table I-2 and the Appendix for these sources).

o Contact the technical cepresentatives (not sales represen-
tatives) of the remote sensing firms listed in the Remote
Sensing Directory

o Examine the model specifications used or developed by
government agencies and private organizatioms.

For examples of model specificationg refer to the following
publications:

11-9



USDA Aerial Photography Specifications
USDA-AP-300

Agricultural Stabalization and Conservation Service
Aerial Photography Field Office

2222 West 2300 South

Salt lake City, Utah 84119

Computer Assisted Mapping and Records Activity System

Manual (CAMRAS)

"Aerial Photography for Photogrammetric Mapping";

"Procurement Specification Interactive Graphics System";

"File Format for Data Exchange Between Graphic Data
Bases."

Utilization and Coordination Council and

The APWA Research Foundrtion

American Public Wor s ‘“ssociation

1313 East 60th Stree. '

Chicago, Illinois 60637

The procurement team may also wish to discuss the jurisdiction's

specific functional and performance needs with technical representa-

tives (not sales representatives) of potential contractors. The pur-

pose of these talks is threefold:

o

To gather state-of-the-art information unobtainable from
previous procurements;

To learn where previously-used specifications are too res-
trictive and how to improve them; and

To develop evaluation criteria and a tentative contract
schedule.

However, a word of caution is necessary. In order to avoid lawsuits

from potential contractors claiming that the specifications were writtea

to favor one contractor over others, discussions with potential contrac-

tors should be limited to technical factors; why they are important,

and how they should be evaluated. Also, for added protection, detailed

notes of these discussions should be taken and discussions must not

focus on particular products or services offered by a particular con-

tractor.

I1-10
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Finally, the practice of issuing a Request for Proposals based
on preliminary specifications with the intention of cancelling the
solicitation once proposals are received should never be used because
it -~osts respondents significant amounts of time and money, and these

costs are eventually reflected in higher-priced bids or proposals.

Step 3: Review the Intent and Effectiveness of Bach Specification

The procurement team should carefully organize the ascembled
candidates specifications in a manner highlighting the intent and
effect of each requirement, thereby facilitating the selection of
egsential and nonessential but desirable requirements. One approach,
illustrated in Figure 1II-1 is to prepare a separate 5" x 9" card for
each requirement included among the candidate specifications. Each
such card should record the requirement, identify its source and charac-
terize it's key feature. After organizing the requirements cards
according to specific characteristics or capabilities, the procure-
ment team should compare the intended effect of each requirement with
the objectives of the procurement (documented in the Needs Statement
and Feasibility Study Report), and review the effectiveness of each
requirement. These two comparisons should enable the procurement
team to distinguish between essential, nonessential but desirable, and
undesirable requirements by highlighting those that produce desired
effects. The conclusions -- essential, nonessential but désirable,
or undesirable -- must then be noted on the corresponding require-

ments card.

II-11
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Finally, the procurement team should analyze these conclusions
from an operational and procurement perspective by addressing the follow~-
ing questions to each essential or nonessential but desirable require-
ment:

[ Is this requirement really essential, or is it merely
desirable (for essential requirement)?

] Is this requirement really only desirable, or is it a truly
nonessential requirement (for nonessential but desirable
requirement)?

o Does this requirement overstate the minimum requirement
and thereby raise the cost of the resultant product or
service?

o Does this requirement understate the minimum requirement
and thereby invite bids or proposals that will fail to
resolve the problem?

Step 4: Draft the Technical Specifications

The procurement team should now be ready to draft the technical
specifications, requirement by requirement. Team members should begin
by separating the essential and nonessential requirements, and dividing
both groups into subgroups of specific characteristics or capabilities.
Next, the team should review the exact language used to describe each
of the requirements and the relative effectiveness of these require-
ments. Based upon the language and relative effectiveness, the procure-
ment team should then formulate a new requirement appropriate for the
present procurement. Finally, this same process should be repeated for
every subgroup of essential and nonessential but desirable requirements.

If the procurement team is unable to define a measure capable
of describing the characteristic or capability embodied in the require-~

ment, then the specification is probably meaningless and should be
11-13



evised or eliminated. i'¢. example, a close examination of the re-
requirement "all items s» .1 be of first-class workmanship" would dis-
close that it is mearingless because, as it is currently written, the
requirement provides no measure capable of distinguishing between first-
and second-class workmanship. 1f, on the other hand, definitive stand-
ards for workmanship are available, they could be written into the re-

quirement directly.

The procurement team should keep several principles clearly in
mind when formulating specifications. First, each characteristi: or
capability must be measurable, otherwise the specification is meaning-
less and it should be revised or eliminated. Secordly, the language
and format should be clear, concise, and consistent. Third, the

technical content should be comprehensive yet nonrestrictive. Fourth,

references to "brand name or equivalent” should be avoided. For example, "The

camera for photography will be Wild FC-8, Zeiss RMK-A15-23 or equivalent."
Fifth, references to other documents should be minimized. Table II-2 set

forth these and other principles.

Step 5: Establish Test and Inspection Procedures

Test and inspection procedures arz needed to determine if the
product or service conforms to the technical specifications when it is
delivered. They must be established at this point in the procurement
process in order to provide the procurement team with an opportunity to
reviev or eliminate a requirement if there is no satisfactory way of
assuring compliance. In general, these tests fall into the following

categories:

o Engineering tests for scale, resolution, registration or
geometric correctness.

0 Visual inspections of imagery for cloud cover.
1I-14
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TABLE 1I-2 -- PRINCIPLES OF SPECIFICATION WRITING

The language used should be clear and simple. Avoid vague and ambiguous terms
and jargon. Use simple sentences and minimize punctuation through careful
selection of word order. Standard symbols, abbreviations, and relevant tech-
nical terms may be used to clarify and shorten specifications, but only if
their meaning has baen clearly defined. Include a glossary of technical
temms.

The technical content should be comprehensive, appropriate, and nonrestrictive.
All essential information should be included, either directiy or by reference
to other documents that are attached or known to be possesed by the potential
respondents. Every facet of each requirement should be covered by the speci-
fications; potential respondents should not be expected to guess vhat is
required. All support items (e.g., training, maintenance, exc.), all docu-
mentation, all dates; and all numbers of items (e.g., people, departments,
equipment, documents, etc.) should be listed. BEach requirement should be
clearly described as essential, or nonessential bul desirable. Requirements
that unreasonably restrict competition should be avoided. Requirements
should not be repeated, but if they must be, they should be presented in the
same format and context throughout the document.

References to "brand name or equivalent” sliould be avoided unless the dollar va-
lue of the required product or service does not justify the coat of preparing a
proper specification. A "brand name or equivalent” clause should never be used
when there is only one brand of product that can meet the requirement; in this
csse, the specific brand must te named and the procurement team must clearly
establish why no other product can satisfy the government's need. Further-
more, when such a clguse is used, the manufacturer's name an¢ the model name,
type number, and catalog number should be provided for all brand-name products
known to satisfy the requirement, as well as the salient characteristics of
these products.

References to other documents must be carefully made, and only when appro=-
priate. These references should be specifically and clearly applicable to
the specifications, as with requirements or tssts that are adaquately
described elsehvere, and they must be readily available. The7 should be re-
duced to the point where the reader need only go to the referenced document(s)
to find the necessary data, without searching through a trail of references.
The contents of the specificatiuns should not conflict in anr vay with the
provisions of the referenced documents unless special exceptions to those
requirements are desirable and so stipulated, or the applicatility of the
conflicting portion of the referenced document is clearly circumscribed.
Documents should not be referenced unless the quality or level of detail of
their contents matches the desired quality or level of detai. of the specifi-
cations; "over-specification” can be wasteful in terms of tine and money.
Finally, references should be made to an entire document only after all its
provisions are clearly understood to be required. Portions ¢ documents
should be referenced by title, section number, or some other vell-defined
designation, not by paragraph number.
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Table II-2 (continued)

e Certain words and phrases commonly used in specification writing should be
adopted. Documents should be referenced using the phrases “conforaming
to ...," "as specified in ...," or "in accordsnce with ....". Requiresents
previously stated in the specifications should be referenced by the phrase
“"as specified herein," provided that the referenced requirement is obvious or
not difficult to find, or by identifying the exact location of the referenced
statement (e.g., as specified in saction 1I.B.a on page 11 of this RFP).
Limitations should be stated positively (e.g., "The height shall be no
greater than..."). Finally, the words "shall,” "will,” “should," and "may"
have different meanings and should be used accordingly. "Shall" is used to
express mandatory requirements, "should" and "mway" are used for nonmandatory
requirements. "Will" 1is used as a declaration of purpose on the part of the
purchaser, or wherever the simple future tense is desired.

o The format and layout of the specification document should be easy to read
and follow, and it should be consistent throughout the document. Paragraphs
should have underlined titles accurately reflecting their contents. Figures
(1.e., pictures or graphs forming an integral part of the specification) and
tables (i.e., displays of data in lines and columns) should be applicable to
and consistent with the content of their associated paragraph, and they
should follow or be placed within that paragraph. However, if these are so
numerous that doing this would be confusing or inconvenient, they may be
placed at the end of the specifications before any appendixes or indexes.
Figures and tables should be uncomplicated, and used only when information
can be presented more clearly in pictorial or tabular form than in the text.
The textual references to them, therefore, should be sufficiently detailed to
indicate their purpose and relevancy. Numbered, dated dravings referenced in
the text are not figures and should therefore be listed {n a separate section
instead of physicslly incorporated into the specifications. Figures, tables,
and drawings should cach be titled snd numbered consecutively with arabic¢
numerals, as in this Technical Guide.

I1I-16
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) Visual inspection of film, overlays, and paper images for
gross photographic quality.

o Microscopic inspection of film and images for photographic
quality.

] Densitometric verification of gray scale range and distri-
bution.

o Comparison of remote sensing data with historic informatiom.

o Field (ground truth) verification of interpretations and
identifications of features or phenomena.

o Use of established ground control points to verify identi-
fications and interpretations of features or phenomena.

o Couparison of intcrpretive overlays with astablished base
maps as guide.

o Performance tests for software.

) Engineering tests for hardware.

Since many of these tests require specialized photogrammetric
procedures and knowledge, those jurisdictions without in-house capabdili-
ities will have to resort to third party consulting evaluations.

In establishing test or inspection procedures, the procurement
team should attempt to balance the nced for simplicity (to minimize
measurement costs) against the need for precision. Since the appro-
priate degree of precision varies with each requirement, the procure-
ment team should carefully review the purpose and effect of a particu-
lar requirement before establishing corresponding test or inspection
procedures. At this point, the team should contact some of the organiz-
ations with experience in developing remote sensing related specifica-
tions for information on standard test - inspection procedures. The
procurement team should then document any desired test or quality con-
trol procedure, describing:

11-17



0 The purpose of the proceduras.

o The measurs used to define the design characteristic or
performance result.

° The actual test or inspaction procedure.

° The qualifications required for persons conducting the
test or inspection.

° Any special equipment or instruments required to conduct
the test or inspection.

o Estimated cost of the tast or inspection procedure.

Last, the procurement team should also consider using warranty
clauses expressing that the bidder unconditionally warrants the product
or service as being free from defects and/or is capable of being used
to perform the specified task or requiring a performance
bond in lieu of (often) time consuming and cxpensive test and inspec-

tion procedures.
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TASK 5: DEVELOP CONTRACTUAL REQUIREMENTS

Contractual requirements describe the terms and conditions
under which the jurisdiction will purchase a product or service. They
differ from technical requirements in their focus on such 1ss?es as how,
when, and in what condition the prdduct or service is to be delivered;
how much and what kind of contract support is promised by the govern-
ment; what happens in the event of &isputes or failure of the contrac-
tor to live up to the terms and conditions of the contract; and other
issues that do not directly affect the product or service. By taking
the initiative and developing the jurisdiction's contractual require-
ments, instead of waiting for the contractor to offer his standard
contract, the jurisdiction gains the following benefits:

) The contraétor's responses to the contractual requirements
provide an early insight into his position and willingness
to negotiate.

o The contractual requirements highlight those areas of a
remote sensing procurement requiring careful attention

by management, operations, and technical personnel.

o The contractual requirements clearly show the government's
intent in the event of future contractual problems.

o The contractual requirements alert top management to the
risks of potential losses the govermnment may be taking.

The primary responsibility for developing contractual specifi-
cations rests with the procurement specialist and a lawyer, supported
by other members of the procurement team. Together, they should com-
plete the following three steps:

1. Select an appropriate contract type.

2. Select the essential contract clauses.

3. Formulate contractual specifications.
II-19
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Step 1: Selact an ropriate Contract Type (:

There are two basic types of contracts -- fixed-price contracts
and cost-reimbursable contracts -- and both types have several varia-
tions. The appropriate contract type depends upon the amount of risk or
uncertainty associated with meeting the technical requirements. Fixed-
price contracts predominate in state and local governments, they should
bu used whenever the risk or uncertainty is known and manageable.
The various fixed-price contracts include firm-firxed-price contracts
and fixed-price contracts with escalation, incentive, or redetermination
clauses. Cost-reimbursable contracts should be used whenever either
performance or cost is highly uncertain; as in research and develop-
ment contracts. Acceptable variations call for reimbursement for all
costs with provision for a fixed, incentive, or award fee. Two other (:J
contract types -- time and materials contracts and labor hour con~ |
tracts -- are not usually used in nonstandard procurement efforts.
Table II-3 describes these major contract types, all of which
should have a ceiling price. The procurement team should become fami-
liar with these options and, after studying the business and technical
factors influencing contract performance, select the most appropriate
contract type.
The selection of an inappropriate contract type is likely to
reduce the number of eligible respondents, increase costs, or increase
the risks that technical specifications will not be met. If a cost-
reimbursable contract seems warranted, but fixed price is preferred,
then the procurement team should consider a demonstration-test project
or phasing of the procurement to reduce risks. Modifications to the (:)
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TABLE II-3 -- CONTRACT TYPES

FIXED PRICE CONTRACTS should be used in procurements where firm specificarions and
a definitive statement of work exist. In these instances, risks will be managable
and the contractor should be willing to assume all, or a large portion, of the risk.
The contractor's cost management will determine how mwuch profit or loss will result.

e Firm Fixed Price (FFP). This type of contract pays a contractor a
firm, fixed price upon the delivery or completion of services, re-

gardless of the costs involved. The contract price is changed only
if the scope of work is changed. All risks are placed on the con-
tractor because his management of costs deteraines the amount of
profit or loss he wiil attain. Therefore, the contractor has a
maximum, positive incentive to manage the work efficiently. This
type of contract is best suited for fixed work scopes with firm
specifications and set rates of performance because the absence

of uncertainty minimizes the likelihood of danger.

e Fixed Price, with Escalation (FPE). This type of contract provides
for the upward and downward revision of the stated contract price
upon the occurrence of certain contingencies which are specifically
defined in the contract. It should be used where prices for certain
materials or items are highly unstable industrywide, or when they
seem to be temporarily inflated or subject to future reductions.
The contractor bears all risks except those associated with uncon-
trollable price changes for specified items and, therefore, still
has a maximum positive incentive to manage the work efficiently.

A ceiling price should be established in all FPE contracts to pro-
tect the government against unlimited escalation of the contract
price. In essence, once this ceiling is reached, the contract
reverts to an FFP contract. '

e Fixed Price Incentive (FPI). This type of contract provides for

risk sharing between the contractor and govermment while still pro-
viding the contractor with a positive incentive to manage the work
efficiently. The contract establishes target cost, target profit,
ceiling price, and formula that transforms these variables and the
actual cost into a final price. This foruula typically esteblishes
the final price as the sum of: (1) the target cost, the target
profit, and a percentage of all costs in excess of the target cost;
or (2) the actual cost, the target profit, and a percentage of the
difference between actual and target costs, depending upon whether
the actual cost is more than or less than the target cost. More-
over, these percentages (or sharing ratios) may also vary according
to how well cost, delivery, reliability, or other stated objectives
are met., In order to protect the government, a ceiling price

(cost plus profit) is also fixed at a certain percent above the tar-
get price (target cost plus target profit). In essence, the con-
tractor receives no additional money once the ceiling price is
reached.
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This FP1 contract is more specifically known as fixed price incen-
tive, fixed target (FPIF). A variation, termed the fixed price
incentive, succeasiv. targets (FPIS) contract, establishes an initial
target cost, initial target profit, ceiling price, a formula and
time for fixing a firm target profit, and a formula for fixing the
final price. When the designated time is reached, a firm target
cost 1s negotiated and the formula is used to derive a firm target
profit. Once firm target costs and profits have been established,
the FPIS contract reverts to an FPIF contract. Thus, once the work
ie completed and the actual cost is known, the second formula is
used to derive the final contract price.

o Fired Price Redeterminable (FPR). This type of contract provides for
a different kind of risk sharing. The contract establishes: (1) a

firm fixed price for an initial period of contract deliverables or
performance, (2) one or more times at which the contract price is
redetermined and, usually (3) a price ceiling. This prospective
price redetermination is most appropriate where a firm fixed price
can be negotiated for an initial period, but not for subsequent
periods of contract performance. A variation, termed retroactive
price redetermination, should be used only when an FFP contract
cannot be negotiated and the amount involved is so small or time
is so short as to preclude any other contract type. While there
is some incentive for cost control under a prospective price rede-
termination contract, the.e is liitle if any incentive under a
retroactive price redetermination contract.

COST-REIMBURSEMENT CONTRACTS should be used where the risk or the scope of work
is indefinable, and where valid estimates of the work and its related costs can~
not be made. The government agrees to reimburse the contractor for all allowable
costs expended, up to a specified ceiling cost. The government must have a
standard and a method for validating what is and what is not allowable. In cer-
tain cases, the government may wish to pay for costs only (R&D contracts with
nonprofit organizations), or share the costs with the contractor according to
some negotiated formula. Cost-Plus-a-Percentage of Cost (CPPC) contracts, in
which the fee is determined as a percentage of dollars spent, are at best in-
advisable, and frequently illegal.

e Cost-Plus-Fixed Fee (CPFF). This type of contract pays the con-

tractor all allowable costs plus a fixed fee, limited only by the
ceiling price. Because the fee does not vary in relation to the
contractor's ability to control costs, there is little incentive
for the contractor to control costs; nearly all the risk is borne
by the government. The fee is changed only if the scope of work
is changed and/or the contract is terminated prior to its comple-
tion. Use of this contract type should therefore be limited o
research and development work and other instances where the level
of effort cannot be equated to an incentive base.
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TABLE 1I-3 (continued)

o Cost-Plus-Incentive-Fee (CPIF). This type of contract is similar
to the FPI contract because it offers the contractor a higher fee,
based upon a proportional sharing formula, when he achieves lower
costs or higher performance than initially estimated; and a lower
fee 1f the costs are exceeded or if performance fails to reach
target levels. The major difference is that & maximum fee ani a
ainimum fee are also set for the CPIF contract, thereby limiting
the contractor's management incentive. Also, unlike the FPI con-
tract, the minimum fee defines the least amount that the contrac-
tor can receive regardless of his cost expenditures, provided
that the cost ceiling is not exceeded without the buyer's prior
permission. This contract type is most suitable for development
and test procurements where cost estimates may not be dependa‘le.

® Cost-Plus-Award-Fee (CPAF). This type of contract also provides
the contractor with some Jncentive to control costs or to meet
other specified performance objectives. Unlike the CPIF contract,
however, finite measurements of performance are unnecessary. In-
stead, the contract establishes a two-part fee: (1) a fixed fee
that does not vary with performance, and (2) an award fee that is
periodically granted during performance of the contract to reward
exczllence in contract performance in such areas as quality, time-
liness, ingenuity, and cost control. The award fee, which wmar be
earned in whole or in part, is based on a unilateral subjective
evaluation of the contractor's performance by the government, using
criteria set forth in the contract. This type of contract is used
primarily for research, development, tesating, and management of
government installations where a cost-reimbursement contract type
is necessary but where target costs &nd fee adjustment formulas -
cannot be accurately determined.

SPECIAL CONTRACT TYPES. A third group of contract types are neither fixed-price
nor cost-reimbursable contracts. Moreover, they usually are not applicable to
nonstandard procurements.

o Time and Meterials Contract. This type of contract provides pay-
ment for supplies and services based upon the actual cost of the
materials and the number of direct labor hours required for per-
foruance. The contract sets forth hourly labor rates (e.g.,
$12.50 per hour), including profit and overhead for various
classes of labor; a maximum allowable cost for materials, includ-
ing all handling costs; and a ceiling price. This contract trpe
is most useful for procuring repair and maintenance services.
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Table II-3 (continued)

e Labor Hour Contract. This type of contract is a variation of the
time and materials contract, differing only in that it does not
provide payment for materials. It i{s most useful for any personal
services contract (i.e., design, drafting, engineering, etc.);
but, again, a ceiling price and some method of control over the

quality of the work and the perserverance of the contractor are
necessary. '
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technical specifications may also offer opportunities to reduce risks.
Fixed-price contracts are most appropriate when the risks asso-
ciated with a remote sensing project are limited. Aerial photo surveys,
mapping and manual photo interpretation with few unique requirements
are often appropriate for fixed-price contvacts. In general, applica-
tions for which there i{g a great deal of experience, and products with
catalogue prices, routine labor requirements, and few potential contin-
gencies or problems also fall into this class. However, many other
remote sensing procurements involving innovative techniques, new appli-
cations, large amounts of personnel or computer time, and hardware or

software modifications may require cost-reimbursable contracts.

Step 2: Select the Essential Contract Clauses

Like technical requirements, contractual requirements should be
developed one clause at a time. While most jurisdictions generally
have one or more standard contracts or contract "boilerplate" that they
use in most procurements, the procurement team should avoid using these
contract terms and conditions without first examining the need for each
clause. The procurement team should also review other contracts used
by the jurisdiction on previous occasions, contracts used by other
jurisdictions to purchase or lease similar products or services, and
other documents on contract terms and conditions ir order to identify
contract clauses that may be relevant to the current procurement.
However, team members should keep in mind that each nonessential
clause included in the final contract will probably increase the cost

of the procurement.

11-25




The procurement team should look to the purchasing department
for copies of contracts used in past procurements. Coples of contracts
used by other jurisdictions should be available directly from those
jurisdictions' purchasing departments, or indirectly from such organiza-
tions as the National Institute of Government Purchasing, Inc. and the
National Association of State Purchasing foicials. The following two
documents also provide additional general information on contract

clauses:

o Data Processing Contracts: Stfucture, Contents, and Nego-
tiation, by Dick H. Brandon and Sidney Segelstein, Esq.

‘(New York: Van Nostrand Reinhold Co., 1976).
o "Terms and Conditions Applicable to Contracts with Outside
Consultants," by Norman P. Yarosh (Minneapolis: Office of
the City Coordinator, 1977).
Table 1I-4, Contractual Provisions Checklist, draws heavily from these
two documents.

In reviewing specific contract terms and conditions, the procure-
ment team should examine both their purpose and effectiveness. Some
clauses will be mandated by law or regulation, some will be required
to implement government policies, some will be necessary to protect
the government's interests, and some will be unnecessary. All unneces-

sary clauses must be eliminated from further consideration, even if

they are part of standard government contracts.

Step 3: Formulate Contractual Specifications

The procurement team is now ready to establish its position on
each selected clause. This can be done by either writing the clause
exactly as the procurement team would like it to appear in the final
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TABLE 1I-4 -~ CONTRACTUAL PROVISIONS CRECKLIST

Definition of Terms -- To specify the precise meaning of technical and
other special terms used in the contract.

Scope of Work -- To delineate the role of the gontractor and specify
the products and/or services to be provided.

Statement of Work -—- To describe, in detail, the tasks and steps that
the contractor must accomplish, and the specific deliverables due at
each stage.

System Performance —- To define, from the user's perspective, the types
of functions that the aggregate of all hardware and software must meet,
and the constraints within which the system must operate.

Term of Performance -- To specify the starting date and duration of the

contract (i.e., when work should be started and completed), and any pro-
visions for automatically extending the contractual period.

Assignment of Key Personnel —— To ensure that particular members of a
contractor's staff conduct specific portions nf the contractual work
effort.

Technical Direction -- To authorize a government technical representa-

tive to give direction to the contractor's work effort, and to specify
any limitation on this authority.

Contract Administration =~ To designate responsibility for supervising
the performance of the coatractor, and for sending and receiving offi-
cial communications between the government and contractor, via a con-
tract administrator.

Official Notice -- To state explicitly vhat constitutes official notice

from one party to the other.

Status Reports -- To require formal vwritten status reports from the

contractor, and to specify the content of these reports.

Delivery — To describe the delivery schedule for &ll project

deliverables.

Locatjon of Work -—- To explicitly state vhether the contractor must

provide personnel at the government's offices on a full-time or im-
termittent basis,

Performance Guarantees -- To describe a mechanism for measuring reli-
ability which will ensure that equipment will meet the necessary stan-
dards without excessive interruption for maintenance and repair, and
to provide the user with the right to have equipment replaced when it
consistently fails to meet these reliability standards.
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Table 11-4 (continued)

Acceptance Tests -- To describe the test procedures and performance cri-

teria that are to be used to determine the acceptability of all project
deliverables.

Recigion During Warranty Period_~-- To provide a means for terminating
the contract, returning products, and receiving a refund whenever a

product fails to meet functional specifications during the warranty
period and is not, or cannot be, repaired.

Warranty of Used Equipment -~ To describe and guarantee the condition of

a.l used equipment that is provided the government.

Price -- To describe any price adjustment formulas or procedures, and

to define all allowable costs.

Invoices and Payment -- To specify the method of paying the contractor.

Provision for prepayment of a deferred price whenever it is to the govern-
ment's advantage to do so is highly recommended.

Audit and Records —- To provide for the maintenance and governmental ex-

amination of the contractor's cost records, and fcr their preservation
for a period of time after completion or termination of the contract.

Work Hours =-- To resolve matters pertaining to working hours and holi-

days for contractor personnel working in the government's offices.

Notice Regarding Delays -- To require notification whenever the contrac-

tor encounters or anticipates difficulties in meeting performance or
delivery commitments. :

Termination -- To specify the circumstances under which the contract

may be terminated, and the procedure for termination. Provision for
unilateral termination by the government, at any stage of the contract,
is highly recommended.

Disputes -- To specify the procedure to be followed by the contractor

and government in resolving any disputes that might arise under the
terms and conditious of the contract. Provision for arbitration is
highly recommended.

Excusable Failures -- To specify the circumstances under which the con-

tractor will not be held liable for performance failures.

Penalties, Liquidated Damages -~ To emphasize the importance of specific

performance or delivery requirements by imposing financial penalties on
the contractor for a failure to meet these requirements. The penalties
would be proportional to the extent of the delays or performance failures.
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Table II-4 (continued)

Emplovment Disclaimer -- To avoid the obligations and liadilities of an
emplover to the contractor's personnel by adding a disclataer to the
cortract that declares the contractor to be an independen: contractor,
not a governaant employee.

Publications, Patents, Copyrights =- To define owmership, control, and

use ¢f all publications and other proprietary products developad or used
under the contract.
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contract, or by defining the objective(s) to be served by the clause.
As a general rule, it is desirable to use the actual words contemplated.
All wor¢s with special meanings should be underlined in the text and
defined in a separate section of the contract document.

The procurement team should be guided by thig effort by the

specific terminology used in previous contracts; by Brandon and Segel-

stein's Data Processing Contracts: Structure, Contents, and Negotia-

tions; and by Yarosh's "Terms and Conditions Applicable to Contracts
with Outside Consultants" (the full citations appear above). CAUTION --
the examples provided in both of these references are not intended, and
should not be used, as substitutes for actual legal assistance in draw-
ing up contracts.

Once specifications are formulated for each essential contrac-
tual requirement., they must be reviewed by the jurisdiction's legal

counsel.
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TASK 6: ESTABLISH EVALUATION CRITERIA

Evaluation factors are attributes of a bid or proposal, or of
its offeror, that influence the seslection of one bid or proposal over
another. Evaluation criteria are the specific standards or measures
used to make this selection.

Evaluation criteria serve four primary functions. First, they
define the minimum qualifications that potential contractors must meet
if they wish to be considered for the contract award. Second, thay
measure the degree to which bids or proposals satisfy the technical
and contractual specifications. Third, they define other technical,
managerial, business, and cost considerations that influence the
eventual contract award decision. Fourth, they help potential con-
tractor prepare more responsive bids or proposals.

The entire procurement team should participate in estadlishing
evaluation criteria. The task .involves four steps:

1. Establish the screening criteria.

2. Define other technical, managerial, and business criteria.

3. Define the cost criterion.

4, Establish priorities among these evaluation criteria.

The procurement team may also wish to develop a detailed evalua-
tion plan at this time. This plan -- including evaluation and weight-
ing techniques, and the corrasponding forms and instructions -~ must
be devglopcd before any bids or proposals are opened. Nevertheless,
this task is limited to establishing the evaluation criteria; for
guidance on how to develop appropriate evalustion forms, refer to Task

9 in Section IV.
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Step 1: Establish the Screening Criteria
Screening criteria are used to eliminate unqualified contractors

and unacceptable bids or proposals from detailed consideration. This
screening process helps to minimize the amount of time and effort spent
on evaluating bids or proposals. No screening process is perfe:t,
however, and the savings in evaluation costs attributable to a screen-
ing process can be easily lost to higher prices, reduced effectiveness,
or delayed acquisition if the dest did or proposals is inadvertently
elininated from detailed consideration.

The procurement team must, therefore, limit the screening crite-
ria to the essential technical requirements of the product or service,
and the minimum qualifications of a potential contractor or supplier.
Bids or proposals must meet each essential requirement or be eliminated
from further consideration. The same holdse for the potential contractor
or supplier -- either meet each minimum qualification or be eliminated
from further consideration. Table II-5 lists several potential screen-

ing criteria.

Step 2: Define Detailed Technical, Managerisl, and Business Criteria

The procurement team also neade to define detailed criteria for
ranking the remaining bids or proposals according to their degree of
acceptability relative to specific technical, managerial, and business
factors. Evaluation criteria should be defined for such technical
factors as the level of understanding exhibited by a bid or proposal,
its responsiveness to the technical and contractual requirements, the

appropriateness of the overall technical approach or methodology, and
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TABLE II-5 -- POTENTIAL SCREENING CRITERIA

A. Essential Technical Requirements -- list them all, including general
responsiveness to the need and scope.

B. Minimum Contractor or Suppliev Qualifications.
1. Experience.

a. Prior vork of a similar functional natuyre.

b. Prior responsibiiity for projects of a similar
size, dollar cost, or scope. '

¢. Prior work for other jurisdictions of a aimi-
lar size and type.

d. Prior work for the state or locality. .

e. Prior successes in previous work experiences.

2. Personnel Availability.

a. Individuals with appropriate educational
backgrounds.

b. Individuals with appropriate professional,
technical, or mznagerial experience in per-
son years.

¢. Individuals affiliated with appropriate pro-
fessional societies.

3. Special Equipment and Facilitier.
4. Stability.
a. Sufficient history (years) of doing business
in the field.
b. Sufficient size in terms of the number of em—
ployees and the dollar sales of the business.
c. Tenure of managerial and technical staff.
5. Residency Requirements.
a. Existence of a permanent office in the state
or locality.
b. Availability of professionals with state reg-
istraticn. :

6. Potential Conflicts of Interest.

C. Completeness ~- provision of all required information.
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TABLE II-6 -- EVALUATION CRITERIA CHECKLIST

I.

TECHNICAL FACTORS

A.

B.

c.

Understanding of the work to be done.

1.
2.

3.

4.

3.

Awareness of xo; problem areas, as opposed to symptoms.

Awareness of how local conditions and coustraints, and human and
environmental factors affect resolution of the problem.

Awareness of what other jurisdictions and organizations have done
under similar circumstances.

Comprehension of the prucurement objectives.

Awvareness of the need for coordination between the various affected
parties.

Responsiveness to the solicitation.

1.

Compliance with the specificationms.

a. Essential requirements.

b. Nonessential but desirable features or characteristics.
c. Contractual terms uand conditions.

d. Schedule and delivery requirements.

e. Budgetary requirements.

Adequacy -of the proposal's definitior of scope.

a. Addresses all major system elements.

b. Differentiates between relatively hard and easy requirements.
c. Clearly defines expected results.

Thoroughness and completeness.

a. All requested data are provided.

b. Presentation is well organized, clear, concise, and legible.
¢. Material is pertinent and significezt, not irrelevant.

Appropriateness of the overall technical approach or methodology.

1.

Potential for design excellence.

a. Soundness.

b. Simplicity.

¢c. Compatibility with the local envirocment -- absence of cookbook
applications.
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Table II-6 (continued)

d.
e.

a.
b.
c.
d.

a.
(ﬂ ; b.
c.
; d.
e.

f.

e AR Y 1N

b.
C.

d.

1. Potential for design axcellence (Continued).

Flexibility
Avareness of the state-of-the-art.

2. Religbility and maintainability.

Uses proven techniques and components.

Based upon “worst-case" analysis.

Considers the need for future system modifications.
Incorporates system test and maintenance features.

D. Adequacy of the workplan.

1. Adequacy of task and subtask descripiions.

Clearly describes what the contractor will and will not do in
each task or subtask.

Clearly describes the types of personnel, equipment, facilities,
and materials needed for each task or subtask.

Estimates the amount of manpower, equipment, facilities, and
materials required to accomplish each task and subtask.

Describes the relative timing of each task and subtask.

Describes the output expected from each task or subtask,
including outlines of written documents.

Demonstrates an swareness of the work to be done, responsibili-
tiés, and difficulties with each task or subtask.

Underscores the key decision points.

: 2. Reasonableness of tasks and subtasks.

Reasonableness of manpower, equipment, facility, and materials
estimates.

Reasonableness of scheduling sequence and time allocatiors.

Appropriateness of the relative weights given to each task and
subtask.,

Appropriateness of the relative workloads placed on the govern-
ment and contractor.

Probability of successfully executing the tasks and subtasks
within the local working environment.

3. Adequacy of mechanisms for reviewing, evaluating, reporting, and
controlling progress and levels of effort.

O
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Table 1I-6 (continued)

11.

MANAGERIAL PFACTORS

A. Capadbility ~- capacity to perform the required work within the stated
constraints.

1. Relevancy of previcus work experience.

a. Familiarity with work of a similar functional nature.

b. PFamiliarity with projects of a similar size, dollar cost, or
scope.

c¢c. Familiarity with governmental practices and procedures.

d. Familiarity with local conditions and practices.

2. Relevancy of personnel qualifications,

a. Nunber of personnel with the appropriate educational and ex-
porience backgrounds, in all the needed disciplines or skill
areas.

(1) 1In-house personmnel.
(2) Normally used consultants or subcontractors.
(3) Special consultants or subcontractors.

b. Currency of expertise in specialized areas.

(1) References to special research or studies.

(2) Presence at recent conferences or symposiums.
c. Quality of personnel as indicated by their salary scales.
d. Ability to sustain the loss of key personnel.

3. adequacy of equipment and facilities.

a. Current capacities and reserves.
b. Commitments to others.
c. Base of obtaining additional equipment or facilities.

B. Adequacy of management plan.
1. Adequacy of organizational structure.

a. Clearly establishes a single individual with ultimate project
responsibility.

b. Clearly provides this fndividual with the authority necessary
to manage and control the project. .

¢. Clearly differentiates between managenent and operational
responsibilities for each task.
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Table II-6 (continued)

C.

1.

2.

Adequacy of organizational structure (Continued).

d. Clearly defines the relationship between the contractor and
government.

e. Clearly exhibits evidence of top management backing for the
project.

Competence of key personnel assigned to the project.

a. Project management experience of project officer.

b. Avatilability of specific personnel -- with appropriate back-
grounds and skills -~ for specific tasks.

(1) Consider current and projected workloads.
(2) Consider priorities among different projects.

¢c. Experience of personnel working as a teanm.

Compatibility with the user.

1.

2.

3.

5.

Availability for and participation in meetings.

a. With neighborhood groups.
b. With the user agency or other governmental committees.

Ability to communicate with laymen.

g. Oral communication skills.
b. Visual communication skills.
c. Written communication skills.

Craftsmanship, orderliness, and thoroughness, as displayed through
presentations.

Character.

a. Sincerity.

b. Currency of information.

¢. Willingness to synthesize ideas with those of others.

d. Ability to achieve rapport with neighborhood groups and gov-
ernment repyresentatives.

e. Ability to inspire confidence.

Enthusiasm for or interest in the project.

a. Indicated by pleasure in discussing the proposed project.
b. Indicated by references to specific problems and advantages.
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Table 11-6 (continued)

A.

5.

6.

7.

Enthusiasm for or interest {n the project (Continued)

c. Indicated by the submittal of additional material.

d. Indicated by a real need for the work.

e. Indicated by placement of project authority in the firm's top
management.

Willingness to share information.

a. Reservations about disclosure of informatiom.
b. Reservations about copyright ownership or use.
¢. Reservations about patent ownership or use.

Responsiveness to questions raised during the evaluation phase.

I111I. OTHER BUSINESS FACTORS

Responsibility and trustworthiness — record of past performance as

1.

2.

3.

determined by checking references from previous clients,

Demonstrated management ability.

a. Adherence to delivery schedules.
b. Adherence to labor and material estimates.
c. Adherence to cost estimates.

Attitude toward correcting problems.

a. Adequacy of notification of potential problems.

b. Acceptance of responsibility for correcting prodblems.

c. Promptness.

d. Responsiveness in emergencies.

e. Reliance upon own staff, not the client's, to solve problems.
f. Willingness to accept suggestions.

Quality of work.

a. Compliance with requirements.

b. Responsiveness to functional needs.

c. Freshness of approach to each new project as indicated by
originality and creativity versus similarity of solutions.

d. User satisfaction.

e. Appearance.

Character.

a. Flexibility -—— ability tc adapt to changes.
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Table II-6 (continued)

D.

4. Character (Continued).

bl

c.
d.
e.

S. Overall recommendation.

Availability for work with neighborhood groups and governmen: !
representatives. ;

Availability of principals for important decisions.

Availability of principals, coapared to promises.

Record as an arbiter.

(1) Competence in document interpretationm.
(2) Fairness in dispute settlemants.
(3) PFamiiifarity with documents and lav.

|
a. Degree of recommendation for similar projects. ;
b. Degree of recommendation for any project.

Reputation.

1. Relevancy of past awards and honors.

2. Adequacy of general reputation regarding quality of work.

Stability of the firm —— general corporate condition.

1. Organizational condition.

a.
b.
c.

Quality of top management. :
Length of time in the field. E
Extent of turnover in personnel. ?

2. Sufficiency of financial resources.

b.
c.

Liquidity i

(1) Quick ratio.
(2) Current ratio.

Credit stsnding.
Ability to raise funds —— adequacy »f net worth.

Compliance with laws and ordinances.

1. Affirmative action experience.

2. Set-aside programs for qualified firms lacking government

experience.
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Table II-6 (continued)

3

4.

5‘
6.

Geographical preferences.

a. Presence of a permanent office nearby.
b. Willingness to associate with a local firm.

Diversity -—- relevancy of prior work experience.

a. Preference for firms with no current and little prior work
from the jurisdiction.

b. Preference for firms that have performed above average or
outstanding work for the jurisdiction in the past.

Affilistion with professional societies.

Potential for conflicts of interest.
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the completeness and reasonableness of the proposed work plan. Eva-
luation criteria should also be defined for such managerial factors
as the prospective contractor or supplier's capability and capacity to
perform the required work as measured by his work experience, personal
qualifications, equipment, and facilities; the adequacy of his manage-
mant plan; and the degree to which the government and the prospective
contractor or supplier can work together harmoniously. Finally, the
procurement team should define evaluation criteria that reflect other
business factors such as the prospective contractor or supplier's res-
ponsibility, trustworthiness, reputation, stability, and compliance
with laws and regulations.

The procurement tear must use restraint in establishing thesa
evaluation criteria, limiting itself to truly important factors that
affect the item's utility. For a comprehensive listing of potential

evaluation factors, refer to Table II-6.

Step 3): Define the Cost Criterion

While acquisition cost is an important factor in many procure-
ments, it is not the only ccst factor. The true or life-cycle cost
associated with a bid or proposai includes: (1) the cost of acquir-
ing the product or service; (2) initial, one-time installation and
implementation costs (e.g., the costs of calibrating, adjusting, test-
ing, and documenting the product or service; training personnel;
transporting products or personnel; and preparing the site), (3)
recurring costs incurred in the operation, maintenance, and manage-

ment of the product or service; and (4) final, one-time disposal or
1I-41
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termination costs, including any salvage value. The procurement team
must decide which of these cost elements are relevant to the specific
procurement.

The procurement team should be guided by one cverriding principle
in deciding which cost elements are relevant to the specific procure-
ment. That is, the cost of determining the impact of a cost element
on bid or proposal costs must be less than the expected savings asso-
ciated with that cost element. Thus, the relevant cost elements are
those that:

o Account for a significant portion of the total, life-
cycle cost;

o Can be expected to vary, significantly, from one bid or
proposal to another; and

o Can be estimated with reasonable accuracy at a reasonable
cost, or are subject to some guarantee or warranty.

Once the cost elements are selected, the procurement team must
specify how each cost element is to be quantified and how they are to
be combined into a single cost factor. Cost elements are quantified
by application of specific cost estimating equations, formulated by
the procurement tsam, or by requiring the bids or proposals to include
guaranteed maintenance costs, repurchase prices, etc. Cost elements
are combined into a single cost factor by application of a life-cycle
cost formula, also formulated by the procurement team. Figure II-2
illustrates one such formula for computer image processing syetem
procurements.

For additional information oulife-cycle costing, refer to the

Life-Cycle Costing Workbook, prepared by the Value Management Division
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of the Federal Supply Service. Copies may be obtained by contacting:

0 Value Management Division - FCV
Federal Supply Service
General Services Administration
Crystal Mall Building 4
Washington, D.C. 20406
(202) 557-1583

Readers should also refer to a threa-part article entitled "Guaranteed-
Maintenance Purchasing'" in the June, July and August 1968 issues of

American City.

Step 4: Establish Priorities Among the Evaluation Criteria

All evaluation criteria are not equally important. Technical
criteria are frequently more important than managerial and business
criteria in purchasing complex products such as digital image processing
equipment or detailed aerial surveys. Managerial and business criteria, (:)
however, are frequently more important in hiring a consultant to do a
land use or resource inventory. These differences are taken into account
by assigning weights to the technical, managerial, business and cost
criteria defined in Steps 2 and 3. Screening criteria are never
weighted.

Evaluation criteria can be weighted in two ways, explicitly or
implicitly. The explicit approach involves assigning numerical weights
to each evaluation criterion -- each weight proportionate to the rela-
tiv: importance of the corresponding criterion. The criteria are
weighted later by multiplying the value of each evaluation criterion
by ite corresponding weight. This is the recommended approach. The
implicit approach involves assigning a maximum value to each evalua-

tion criterion -- again, each maximum value being proportionate to the (:}
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relative importance of the corresponding criterion. This common
approach is not recommended for two reasons. First, the relative
importance of each evaluation criterion is less obvious to the obser-
ver with this approach. Second, because the maximum values vary, it
is impossible to develop a scoring guide that can help the-evaluators
score each bid or proposals in a consistent fashion.

With the preceding discussion in mind, the procurement team
should take the following actions:

o Divide the evaluation criteria into a hierarchy of factors
and subfactors as illustrated i» Figure II-3,

o Starting at the bottom of the hierarchy, assign a weight of
"1" to the least important criterion in any one branch.

o Assign proportionate weights to the remaining criteria in
that branch.

0 Repeat the first and second actions listed above until

explicii weights have been assigned to each evaluation
criterion and factor in the hierarchy.
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MANAGEMENT APPROVAL POINT i#3

State and local governments usually require a purchase requisi-
tion, approved by purchasing officer, before steps are taken to solicit
bics or proposals. This approval signifies that the purchasing agency
agrees that the need is justified, the requested product or service is
feasible, and the necessary funds are available. Approval is usually
perfunctory when the purchasing agency actively participates in the
feasibility stu! and requirements development tasks. Otherwise,
approval is dependent upon a thorough examination of the feasibility
study, the technical and contractrual specifications, and the evaluation
criteria.

The procurement manager should submit the purchase requisition
to the appropriate purchasing official as soon as the specifications
ard evaluation criteria have been developed. At a minimum, the requisition
should include the following information:

o A brief nontechnical description of the requested
product or service.

o The quantity of products or types of services
being requested.

o " A detailed technical description of the requested
product or service, including the technical
specif ications developed in Task 4, all reporting
requirements, and any serial numbers or cther
identifying codes.

o The evaluation criteria and corresponding weights
developed in Task 6.

o The estimated acquisition cost, including any
applicable unit prices.

o The funding source, identifying specific budgetary
programs or line-items.
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A listing of prospective contractors or suppliers
including a thorough justification of all sug-
gestions for scle-source or iimited source pro-
curements.

Copies of the Need Statement and Feasibility
Report.

Signatures from the requisitioner and appropriate
purchasing officials.
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SECTION III -- BID OR PROPOSALS SOLICITATION

This Section describes how to solicit bids or proposals from
contractors or suppliers of remote servicing services and products.
The objectives are:

o To establish a viable procurement strategy and develop
the documents that are used to solicit qualified bids or
proposals, and

o To encourage qualified contractors or suppliers to submit

bids or proposals for the required work.

TASK 7: DEVELOP THE SOLICITATION DOCUMENT

The soliciation document must provide prospective contractors or
suppliers with all the information they need to respond to the solici-
tation, including all technical and contractual requirements, evalua-
tion criteria, and weights developed in Section II; the chosen procure-
ment strategy; instructions for preparing and submitting the bids or
proposals; and applicable procurement policies and procedures. The
evaluation criteria, their weights, and the procurement strategy are
especially important pieces of information because they allow the
prospective contractor or supplier to structure his bid or proposal
so that it stresses appropriate points and better reflects the juris-
diction's need.

The solicitation document -- variably termed an Invitation for
Bids (IFB), Request for Bids (RFB), Request for Proposals (RFP), and

Request for Technical Proposals (RIP) -~ is developed in four steps:
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1.

2.

3.

4.

Select a procurement strategy.

Develop instructions for preparing and submitting bids or
proposals,

Develop procedures for handling inquiries and irregular-
ities in the solicitation.

Assemble the solicitation document.

The entire procurement team should be involved in selecting the pro-

curement strategy, but the procurement specialist should be given

primary responsibility for performing the remaining three steps.

Step 1:

Select a Procurement Strategy

There are three basic strategies that state and local govern-

ments can use in remote sensing procurements. These strategies are:

0

o

o

Sealed Competitive Bidding,
Design Competition, and

Negotiation.

Each strategy has three or four variations. Sealed Competitive Bidding,

sometimes called formal advertising, can be conducted in one or two

steps and usually is open to all interested firms; a related strategy

is limited to prequalified firms. Design Competition can also be con-

ducted in one or two steps and either be open to all interested firms

or limited to prequalified firms. Negotiations, meanwhile, can be con-

ducted simultaneously with the offerors of priced technical proposals

or unpriced conceptual proposals, sequentially with the offerors of

unpriced conceptual proposals, or -- when necessary -- with only one

potential contractor or supplier.
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The procurement team should familiarize itself with these
three basic strategies and their nine variationas, and then select the
one most appropriate for the current procurement. These procurement
strategies are described in detail, below, and summarized in Table
III-1. The following strategy selection guidelines should also be
considered:

o IF detailed specifications can be prepared and sufficient
competition exists to obviate technical discussions on
specific proposals, THEN USE One-Step Competitive Bidding.

o IF detailed specifications can be prepared, time is avail-
able, and technical discussions pertaining to specific
proposals are required to assure sufficient competition,
THEN USE Two-Step Sealed Competitive Bidding.

o] IF detailed technical concepts are the most important
factors, time is not a limiting factor, cost is at most
a limiting factor, and money is not available to compen-
sate unsuccessful finalists, THEN USE One-Step Design
Competition.

o IF detailed technical concepts are the most important
factors, time is not a limiting factor, cost is at most
a limiting factor, and money i{s available to compensate
unsuccessful finalists, THEN USE Two-Step Design Competi-
tion. '

o IF detailed technical concepts are the most important
factors, cost is at most a limiting factor, money is
available to compensate unsuccessful finalists, and
either time is limited or qualifications are important,
THEN USE Prequalified Design Competition.

o IF detailed technical concepts and cost are equally impor-
tant, and the trade-offs between technical and cost fac-
tors cannot be made without detailed cost data, THEN USE
Competitive Negotiations.

o IF detailed specifications cannot be prepared, cost and/or
technical concepts are as important as qualifications, and
several experienced negotiators are available, THEN USE
Parallel Negotiations.

0 IF detailed specifications cannot be prepared, cost is at
most a limiting factor, and qualifications are the most
important factor, THEN USE Sequential Negotiatiomns.
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o If competition is lacking -- that is if there is only one
contractor willing and capable of supplying the required
product or service -- THEN AND ONLY THEN USE Sole-Source
Negotiations.

A wide range of remote sensing systems or techniques have been
included in this Guide. Consequently, the most appropriate procurement
strategy will vary according to the complexity and innovative charac-~
ter of the anticipated procurement. As can be seen in the following
discussion, Sealed Competitive Bidding may often be sufficient for
routine aerial surveys where technical specifications can be clearly
stated. However, more sophisticated or innovative techniques, such
as those employing computer analysis of digital records, thermal
infrared surveys, radar surveys, or very large projects involving
coordination between several agencies, may be better obtained through
procurement strategles such as Design Competition or Negotiation.
These strategies require that the procurer have a clear and precise
statement of the information need, but allow more opportunity for the
offerors to bid a variety of remote sensing techniques to meet that
need. With these latter two strategies, technical concepts can be

addressed with more flexibility.

Sealed Competitive Bidding. The Sealed Competitive Bidding

strategy awards the contract to the most suitable bid or "best buy"
as defined by low cost and other stated evaluation criteria. It
differs from the formal advertising strategy used by the Federal
Government in two ways. First, the lowest cost bid may not win the
contract even if it satisfies all minimum requirements and qualifica-

tions. Second, each bid should be separated into a technical and
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managerial proposal, contractual conditions, and a bid price and sub~-
mitted in three separate envelopes in order to eliminate pricing
biases in the bid evaluation phase.

While purchasing officials recommend that this strategy be
used in most procurement projects, it is limited in three ways. First,
the Sealed Competitive Bidding strategy provides no opportunity for
discussing and making trade-offs with individual bidders. Second, the
strategy requires comprehensive, detailed technical specifications.
Third, the strategy requires a sufficient number of qualified bidders
to assure open price competition. Unfortunately, some remote sensing
procurement projects are frequently characterizied by significant
trade-offs, inadequate specifications, and an insufficient number of
qualified bidders. Nevertheless, state and local governments should
consider three variations of this basic strategy: One-Step Competi-
tive Bidding, and Two-Step Competitive Bidding.

One-Step Competitive Bidding is the predominant procurement

strategy used by state and local governments in purchasing standard
products and services. The strategy involves one solicitation of
priced bids from interested firms. It is preferred over the other
Competitive Bidding strategies because it is quicker, simpler, and
more objective. The absence of any formal mechanism for conducting
pre-award discussions with individual bidders does, however, make

it most appropriate for the more conventional remote sensing procure-
ments such as aerial surveys where comprehensive detailed technical
requirements are easier to develop. This strategy eliminates oppor-
tunities for the procurement team to improve its understanding of

111-6



»

each bid and the bidder to correct otherwise incomplete or marginal

bids. This, in turn, emphasizes the importance of developing compre-

G A RWETE R e

hensive, detailed technical requirements -- probably the most diffi-
cult task of a procurement project.

Two-Step Competitive Bidding, as its name indicates, involves

-vew

two separate solicitations. The first solicitation is a formally

advertised request for unpriced technical proposals. The procurement

team evaluates these proposals and decides whether they are acceptable

without modification, acceptable pending minor modifications, margin-

ally acceptable, or clearly unacceptable. The team then talks with

§ the offerors of the acceptable proposals to ensure that the proposals
were correctly interpreted, to clear up ambiguities or confusing

(%1 statements, and to correct minor errors or omissions. The second
solicitation is an unadvertised request for priced bids from the
offerors of previously acceptable technical proposals. While the
previously noted technical discussions overcome one of the major

4 deficiencies of the One-Step strategy, the Two-Step strategy is

more complex and time consuming, and less equitable (due to the con-

versations with individual bidders). It also requires strong spe-

cifications. Also, bidders who are not invited to submit priced

] bids in the second solicitation may be able to halt or overturn the

procurement in a court of law if the decision to reject their
offers was not based on the objective application of stated evalua-
ti 1 criteria.

Design Competition. The Design Competition strategy awards

(:} the contract to the proposal with the best technical approach,
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subject to its meeting stated requirements and a maximum cost target.
The contract terms, conditions, and target cost are all set by the
procurement team as part of the advertised contest rules. The stra-
tegy -- also called Design-to-Cost, Reverse Two-Step, and Design~-
Build -- differs from the Sealed Competitive Bidding and Negotiation
strategies in that cost is established first and the competition focuses
solely on performance or quality. This results in more creative, more
innovative, higher quality proposals and eliminates the need to make
difficult cost effectiveness trade-offs. The absence of cost compe-
tition may, however, be contrary to competitive bidding laws in some
states. Design Competitions also are time consuming and expensive
to evaluate, incur the added cost of compensating unsuccessful final-
ists or risk attracting fewer responses than other pracurement strate-
gies (due to the high cost of preparing detailed technical proposals),
and may cause the jurisdiction to purchase more than it really needs
or can use (if the target cost is set too high).

State and local governments should consider three variations
of this basic strategy: One-Step Design Competition, Two-Step Design
Competition, and Prequalified Design Competition. With the One-Step
Design Competition strategy, detailed technical proposals are soli-
cited from all interested contractors or suppliers, they are evaluated,
and the best design is selected., With the Two-Step strategy, pre-
liminary technical proposals are sclicited from interested contrac-
tors or suppliers. These then are evaluated and the offerors of the
best three to five proposals are asked to submit final, detailed

proposals. With the Prequalified strategy, interested contractors
111-8




or suppliers are first asked to submit statements of qualificatiouns.
The procurement team then evaluates these statements and asks the
two to five most qualified firms to submit detailed technical propo-
sals. The contract is awarded to the best detailed proposal and
unsuccessful finalists are paid an honorarium as compensation for
their proposal efforts under both the Two-Step and Prequalified
Deaigr Competition strategies.

Each of these three DesignCompetition strategies has its rela-
tive advantages and disadvantages. The One-Step strategy is the
simplest and least expensive, but the high cost of preparing detailed
technical proposals coupled with the relatively small chance of any
one contractor or supplier winning the competition combine to keep
many smaller contractors or suppliers from competing -- even if cash
prizes were awarded to the runner up in the competition. The Two-
Step and Prequalified strategies are more complex, require that un-
successful finalists be compensated for their proposal efforts, and
attracts more competition. The Prequalified strategy offers one
major advantage over the One-Step strategy =-- it reduces the time
and expense required to evaluate the technical proposals because
there are fewer proposals to evaluate. 1The corresponding disadvan-
tage is the potential loss of some creative, innovative, high quality
proposals.

Negotiation. The Negotiation strategy involves substantive
discussions about both price and technical approach with one or more
contractors or supplierc. These discussgions offer the procurement
team an opportunity to gain added knowledge and insight into a
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contractor's or supplier's understanding of the requirements and into
the benefits and limitations of his technical approach -- information
that is essential to making reasonable ccst effectiveness trade-offs.
Negotiation, however, is both an art and a skill. Inexperienced nego-
tiators, no matter how familar they are with the procurement, are no
match for skilled negotiators backed up by technical experts. The
Negotiation strategy is also more susceptible to favoratism and poli-
tical pressure than the Sealed Competitive Bldding and Desiyn Compe-
tion strategies, and appears to be less equitable and credible. Fur-
thermore, state procurement laws and regulations may place limits

on the use of Negotiations. Nevertheless, state and local govern-
ments should consider the following four variations of this basic
strategy: Competitive Negotiations, Parallel Negotiations, Sequen-
tial Negotiations, and Sole-Source Negotiatioms.

The Competitive Negotation strategy involves soliciting detailed
technical and cost proposals, evaluating these proposals, and negotia-
ting with the offerors of the best three or four proposals. The soli-
citation should require that the technical and managerial information,
contractual conditions, and cost data be submitted in three separate
envelopes to reduce pricing biases in the evaluation phase. The
procurement team then evaluates each proposal using established
evaluation criteria, and conducts negotiuations with the offerors of
the three or four proposals that are clearly superior to all others.
Finaily, the contract is awarded to the contractor or supplier offer-

ing the best overall deal to the jurisdiction. This strategy should

111-10
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also allow the jurisdiction to award the contract without conducting
negotiations if the evaluation shows one proposals to dbe acceptable
anqlclaarly superior to all others.

The Competitive Negotiation strategy combines many of the ad-
vantages of Sealed Competitive Bidding and Negotiation. ‘' The evalua-
tion phase is as quick, simple, and objective as the (ne-Step Compe-
titive Bidding strategy. The negotiation phase, meanwhile, provides
opportunities for the procurement team to (1) improve its understanding
of each proposal, and (2) discuss and make cost effectiveness trade-
offe with individual contractors or suppliers. As a result, there
is more competition with this strategy than any other Negotiation stra-
tegy. Its primary disadvantage relative to other Negotiation strate-
gies is the need for comprehensive, detailed technical requirements.
It may also require sufficient numbers of skilled negotiators and
technical rersonnel to man several negotiating teams. These charac-
teristics make it well suited for purchasing complex remote sensing
systems, especially those which involve acquiring automated analysis
capabilities or nonstandard techniques.

The Parallel Negotiation strategy combines prequalification
with simultaneous negotiations. Interested contractors or suppliers
are asked to submit statements of qualification and, occasionally,
brief conceptual proposals. The procurement team evaluates these
submissions; selects the three or four most qualified firms; and
solicits technical, managerial, and cost proposals from each. Di-
rect negotiations are then conducted with each of these firms simul-

taneously, and the contract is awarded tc the contractor or supplier
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offering the best overall deal to the jurisdiction. The primary ad-
vantage offered by this Parallel Negotiation strategy in comparison
with the Sequential and Sole-Source Negotiation strategies is iacreased
competition. It may, however, require sufficient numbers of skilled
negotiators add technical personnel to man several negotiating teams.

The Sequential Negotiation strategy is the traditional method
that state and local governments use to hire architects and engineers
and is not likely to be used for remote sensing procurements.

The Sole-Source Negotiation strategy, as its name indicates,
involves negotistions with only one potential contractor. The Sole-
Source Negotiation strategy should be used only as a last resort be-
cause it is the least competitive and the least advantageous to

government .,

Step 2: Develop Imstructions for Preparing and Submitting Bids or

Proposals
Interested contractors or suppliers obviously need clear and
concise instructions on when, where, and how bids or proposals may
be submitted, and whom to contact for further information. The pro-
curement team must, therzfore, decide upon:

o A closing or due date for submitting bids or proposals --
leave sufficient time for advertising the procurement and
for contractors or suppliers to prepare their bids or
proposals.

o A closing time.

o A location, including full mailing address, for receiving
the bids or proposals.

o .. label that identifies each bid or proposal as respond-
ing to a specific solicitation.

11:=12



o A date, time, and location for opening the bids or pro-
posals.

o The number of copies of each bid or proposal that must be
submitted.

]
t o The type and amount of any bid guarantees that must accom-
pany a bid or proposal.

4 o Other information that must accompany each bid or propo-~
sal -- for example, the evaluation criteria may require
submittal of a firm's latest corporate annual report or

p other evidence of financial stability, a list of previous

§ clients for whom the bidder has done similar work, infor-
mation on local representatives, or other pertinent samples
of the bidder's work.

e T a8

o The name, title, organization, mailing address, and phone
number of the person to contact fur further information.

o A tenative contractor selection date, based upon the clos~-
ing or due date and the time required to evaluate all the
bids or proposals.

{ The procurement team must a’so describe how each bid or proposal must

Bt A WS b B s e g

be organized. Otherwise, each bid or proposal will be organized dif-

ferently, important information will be missing, and it will be ex-

P ]

tremely difficult to evaluate the bids or proposals. Thus, the pro-

curement team must specify:

e e e A

i o The topics that each bid or proposals must address -—-
! these topics must cover each evaluation criterion.

o The titles and sequence of these topics.
o A page and section numbering scheme.

o How proprietary or otherwise confidential information
should be designated.

o How multiple bids or proposals must be prepared if they
are acceptable,

o s g

o How to package and deliver samples or prototypes, if
they are required, and their final disposition.

( o How, when, and where interviews or oral presentations
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willitake place, if at all, and the topics they will
cover.

Finally, the procurement team must develop any data forms,
such as qualification form or cost-price disclosure form, that must
be submitted with each bid or proposal. A Qualification Form is used
for screening, prequalification, or sequential negotiation purposes.

A Cost-Price Form is used to record the proposed cost or bid and for

cost and price analysis.

Step 3: Develop Procedures for Handling Inquiries and Irregularities
in the Solicitation

Some remote sensing procurements involving innovative techniques.
or sophisticated equipment,may be characterized by inquiries and irre-
gularities. Contractors and suppliers will inevitably want to ask
questions during their preparation of bids or proposals. These ques-
tions will occasionally uncover mistakes, omissions, or ambiguities
in the solicitation document. Contractors or suppliers may also un-
cover errors in bids or proposals they have submitted. Other irre-
guiarities include late submittals and challenges to the specifica-
tions or contract award. The procurement team must develop procedures
for handling each of these situations.

Before these procedures can be developed, the procurement team
should designate one team member as the Buyer. The Buyer, usually a
procurement specialist, should function as the focal point for all
interaction between the government and interested contractors or sup-
pliers. The Buyer must be thoroughly'familiar with all the technical,

managerial, and business aspects of the procurement, and be capable
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of interpreting them to interested contractors or suppliers. The Buyer

must also understand the relationships between this procurement and

e 2 4

other programs or projects, and its effects on work schedules and
costs. Finally, the Buyer must understand the acceptable trade-offs
among delivery, cost, and quality constraints.
‘; The Buyer should be guided by the following principles when
establishing procedures for handling inquiries and amending the solici-
tation:
o The Buyer must be the focal point for all communication
between the government and interested contractors or
suppliers. Under no circumstances should technical or

other personnel communicate with contractors or suppliers
without the prior approval of the Buyer.

All interested contractors or suppliers must be promptly
notified by telephone or telegram of any material changes
( to the solicitation document, clarifications of signifi-
i cant ambiguities, corrections or mistakes or omissions,
or other information that would provide one recipient
with a competitive advantage.

PP T T 4 4 B g 0. T
(=]

o The Buyer should maintain a log of all communication with
1 interested contractors or suppliers. This not only rein-
forces the need for equal discussion and disclosure, it
also provides useful support in the event that any future
disputes reach a court of law.

L a e

o A letter or telegram confirming each significant conver-
sation with an interested contractor or supplier must be
sent to all interested contractors or suppliers.

o No information should be disclosed by any person concern-
ing the contents, status, or evaluation of any bids or
proposals until after an award recommendation is made.

If freedom of information laws make bids or proposals a
matter of public record as soon as they have been opened,
then reviews of such material should be allowed only
under the full control and supervision of the Buyer.
Proprietary information is never subject to review, and
the complete bids or proposals should never be turned
over to anyone for inspection,
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The Buyer should be guided by the following principles when (;]
establishing procedures for handling modifications to bids or propo-
sals, late bids or proposals, and challenges to the specifications or
contract award:

o Modifications Before the Due Date -- Contractors or sup-
pliers are generally allowed to correct mistakes or omis-
sions, submit superceding bids or proposals, or withdraw
their bids or proposals any time prior to the deadline for
submitting responses.

o Corrections After the Due Date -- Correcticns to a bid

or proposal are generally allowed only if the jurisdic-
tion knew, or had reasons to believe, that a mistake had
been made. Where such corrections are not allowed, the
bid or proposals can usually be withdrawn. Minor irregu-
larities may usually be waived and minor clerical errors
corrected if they are not contrary to the government’s pri-
mary objective of selecting the most advantageous offer.

o Late Bids or Proposals -- These are generally unacceptable.

a Challenges to the Specifications or Contract Award --
Decisions of the procurement manager generally may be
appealed to the chief administrative officer. However,
appeals based on the reasonableness of the specifica-
tions should be limited to those that are initiated be-
fore the bid or proposal opening.

™M

Step 4: Assemble the Solicitation Dacument

The Buyer should now assemble the various pileces of the solici-
tation document into one coherent document. This document should in-
clude six specific sections:

o Submission instructions, developed in Step 2.

o Proposal preparation instructions, also developed in
Step 2.

o Applicable procurement policies and procedures, developed
in Step 3.

o All product or service requirements, including the techni-
cal specifications developed in Task 4, the contractual
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specifications developed in Task 5, and the evaluation
criteria developed in Task 6.

o Information and data forms, developed in Step 2.

o A glossary of all the significant technical, managerial,
and business terms used in the solicitation document.

In assembling the solicitation document, the Buyer should realize
that it is better to incorporate the technical and contractual speci-
fications and evaluation criteria into the solicitation document by
referencing attachments than to incorporate these requirements directly.

The assembled bid or proposal solicitation document should be
reviewed by the procurement manager before it is sent to top manage-
ment. Figure III-1, a Solicitatiorn Document Checklist, should be used

in this review to ensure that the soiicitation document is complete.

MANAGEMENT APPROVAL POINT #4

Top management should be given the opportunity to cancel the
solicitation at this point. The appropriate decision-makers should
ask therselves whether the remote sensing product or service being
purchased is still needed. If the answer is "yes," then the procure-
ment team should proceed with the solicitation; if it is "no," then
the procurement project should be canceled and the procurement team

disbanded.
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TABLE III-1 -- SOLICITATION DOCUMENT CHECKLIST

ub: jon Instructions

YES NO

Date and Time (submission deadline)

location and Address

Label Designation

Opening Date, Time, and Location

Copy Requirements (specifying the number of
copies of each bid or proposal that must be
{ submitted)

Bid Guarantees (including types and amounts)

Accompanying Information (e.g., latest cor-
i porate annual report, references, listing of
: local representatives, work samples)

Contact Person (specifying the name, title,
organization, mailing address and phone num-

ber of whom to contact for further information)

Tentative Contractor Selection Date

.
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Table I1I-1 (continued)

YES

NO

Proposal Preparation Instructions

«

Formatting Instructions (specifying the topics to address,
their titles, and their sequence, plus a page and section
numbering scheme)

Confidentiality Instructions (specifying the means of desig-
nating proprietary or otherwise confidential information)

Multiple Proposal Instructions (specifying whether multiple
bids or proposals are acceptable and, 1if they are, how they
should be prepared)

Packaging and Delivery Instructions (specifying how samples
and prototypes should be packaged and delivered, if they
are required, and how they will be disposed)

Oral Presentation Provisions (specifying whether an oral
presentation is required and, if it is, when it will take
place and what it should cover)

Procurement Policies and Procedures

YES

NO

Inquiries (procedures governing the handling of inquiries)

Solicitation Document Amendments (procedures governing
amending the solicitation document)

Bid or Proposal Modifications (procedures governing modify-
ing or correcting bids or proposals, before and after the
due date)
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Table IIl-1 (continued)

YES

NO

YES

NO

Procurement Policies snd Procedures (continued)

Late Submissions (procedures governing the acceptability of
bids or proposals that are submitted after the submittal
deadline)

Challenges (procedures for contesting the specifications or
contract award)

Product or Service Requirements

Technical Specifications (including technical requirements,
quality standards, reliability standards, and a detailed
project workplan)

Contractual Specifications (including contract type, terms,
and conditions)

Project Schedule (including total time span, milestone
events and dates, and the final delivery date)

Evaluation Criteria (including their weights or relative
importance)

Information and Data Forms

YES NO
Glossary
YES NO

Qualifications Form (including all information needed to
determine the relative qualifications of an interested
firm)

Cost-Price Disclosure Form (including the proposed cost or
bid, and all information needed to analyze the reasonable-
ness of price bids and the associated costs)

Glossary (defining all significant technical and business
terms)
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TASK 8: SOLICIT BIDS OR PROPOSALS

Bids or proposals must be actively solicited in three steps.
The procurement team should:

1. Advertise the procurement.

2. Solicit bids or proposals directly from qualified firms.

3. Where necessary, conduct a pre-~bid conference.
The procurement team should also be ready to handle any inquiries or
irregularities regarding this solicitation according to the policies

and procedures developed in Task 7, Step 3.

Step 1: Advertise the Procurement

State and local government purchasing regulations generally
require that purchasing opportunities be advertised in local news-
papers or other local media. The procurement team should also con-
sider placing advertisements in regional, state, and national publi-
cations (e.g., newspapers, trade publications, and/or professional
magazines) whenever the pool of qualified local contractors or sup-
pliers is few in number.

The advertisement itself should attract interest in the pro-
curement by describing the required remote sensing product or service
in general terms. The advertisement should also describe how to ob-
tain the bid or proposal solicitation document, where responses
should be sent, and when they must be received by. Finally, the ad-
vertisement should describe any bid deposit or performance bond re-
quirements. The solicitation document should be sent to all contrac-

tors or suppliers expressing an interest in the procurement.
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Step 2: Solicit Bids or Proposals Directly

The Buyer should also solicit bids or proposals directly from
qualified contractors or suppliers. The procurement team should
develop a profile of a qualified firm based upon the previously estab-
lished evaluation criteria. This qualifications profile should cover
manpower requirements by skill, experience, and capability; production
facility and equipment requirements by tfpe, size, number and location;
and other factors such as prior experience, past performance, and
financial standing. The Buyer should then develop a list of contrac-
tor or suppliers with the requisite qualifications. This list should
not be limited by immediate knowledge, but derived from a thorough
examination of:

o Suggestions made by the requesting agency and members of
the procurement team, as found in the Purchase Requisi-

tion.

o Suggestions made by Federal, state, or local government,
agencies with remote sensing expertise (see Table I-2 and
Appendix).

o Remote sensing professional and trade publications.
o Corporate brochures.,

o The Remote Sensing Industry Directory.

Step 3: Conduct a Pre-Bid Conference (Optional)

Pre-bid coanferences allow the procurement team to brief inter-
ested contractors or suppliers in a face-to-face group meeting.
These conferences provide a forum for answering written questiomns
submitted in advance of the meeting. They also enable attendees to
raise questions which were overlooked earlier or are triggered by some
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other question or response. Conferences also provide all attendees
with the same or a very similar interpretation of the requirements.
Unfortunately, many prospective bidders will not attend a pre-bid
conference because of the time and travel costs involved and natural
skepticism about receiving any meaningful information. Because of
this, all changes and interpretations discussed at a pre-bid confer-
ence should be compiled in a written addendum to the bid or proposal
solicitation document and disseminated to all contractors or suppliers
who received the original documents.

A pre-bid conference must be carefully prepared and executed.
The conference should be scheduled several days after all prospective
bidders have received the bid or proposal solicitation document to
enable them to review its contents. The Buyer should handle all ques-
tions and refer those that he cannot answer to the appropriate member
of the procurement team. When called upon, procurement team members
should confine their responses to a technical interpretation of the

written requirement.
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SECTION IV -~ BID OR PROPOSAL EVALUATION

The purpose of this evaluation phase is to develop a sound
recommendation to either award the contract to a particular contractor
or to initiate negotiations with particular contractors. In develop-
ing this recommendation, the evaluators muat be guided solely by the
evaluation criteria established earlier in Task 6 (Section II). The
specific objectives of this phase are:

© To prepare the evaluators so that they can be as objective
as possible,

o To review the bids or proposals and reject those that are
clearly unacceptable, and

o To evaluate and rank the acceptatle bids or proposals.
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TASK 9: PREPARE THE EVALUATORS (;)
Preparations for conducting the bid or proposal evaluation

involve two steps:
1. Prepare the appropriate evaluation forms.
2. Select and brief the evaluators.

The procurement and requirements specialists should collaborate in

designing the evaluation forms. The procurement manager is responsible

for selecting and briefing the evaluators.

Step 1: Prepare the Appropriate Evaluation Forms

At least two evaluation forms are needed in every procurement
effort -~ a screening form and one or more detailed evaluation forms.
The screening form is designed to identify bids or proposals that are (:)
clearly unacceptable or only marginally acceptable in a quick and
simple manner so that the procurement team can concentrate its efforts
on acceptable bids or proposzis. The detailed evaluation forms are
used to determine how zcceptable each bid or proposals is relative to
each other.
While no single evaluation form is appropriate in all situations,
all should provide the same information. Every evaluation form should
identify the product or service being purchased; identify the offeror of
each bid or proposal (by letter or number, not by name); pame the evalua-
tor and note the date of the evaluation; list the evaluation fActora.and
criteria and appropriate weights; provide instructions for the eva-
luators. The specific design of each evaluation form does vary, how-
ever, depending upon its purpose. The following guidelines and illus- (:)

trations are provided to help the procurement team select the most
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appropriate design for each form.

o Screening furms should use either the Objective Checklist
technique (Figure IV-1) or the Adjective Rating technique
(Figure IV-2), as these are the simplest techniques capadle
of differentiating between acceptable and unacceptable res-
ponses.

o Detailed evaluation forms should generally use the Numeri-
cal Rating technique and/or the Ratio technique -- both
provide the greatest possible degres of discrimination
between competing bids or proposals, and both enadle the
evaluators to weight each evaluation criterion using the
Weighteéd Factors Form (Figure IV-3).

o Consideratlon should also be given to using the Relative
Ranking technique (Figure IV-6), instead of the Numerical
Rating and Ratio Techniques, in the design of evaluation
forms used to select the most capable and responsible of
several acceptable firms; this usually occurs when the
procurement strategy is prequalified design competition,
parallel negotiation, or sequential negotiation, The
Numerical Rating and Adjective Rating techniques can also
be used for this purpose.

The Objective Checklist technique, illustrated in Figure IV-1,
requires each evaluator to determine only whether s bid or proposal
is acceptable or unacceptable with respect to each screening criterion.
The criteria are not weighted. The simplest of all techaniques, it
should be used in nearly all circumstances.

The Adjective Rating iechnique, illustrated in Figure IV-2,
requires each evaluator to assign one of three or more degrees of
acceptadbility to each bid or proposal and screening criterion. For
example, each evaluator might be required to determine if a bid or
proposal “exceeds minimum requirements for particular criteris, meets
minimum requirements, is unacceptable but correctable, or is totally

unacceptable” or, alternatively, if the reasponses are "excellent, very

good, average, poor, or unsatisfactory."” The criteria are not weighted.
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Project Title: Remote Sensing

Proposal ID: A

Evaluator Name: Carl Jones

Bvaluation Date: 5/30/80

EVALUATION CRITERIA

RESPONSE RATING

Acceptable

Unacceptable

Incomplete

1. General adequacy of technical proposal in
meeting specified requirements such as "scale,"
"resolution," "products," ...

2, Previous experi:ncc.

3. Technical capability to perform stated objec-
tives.

4. Project management

TOTALS

INSTRUCTIONS on reverse.

Figure IV-1. SAMPLE SCREENING FORM: OBJECTIVE CBECKLIST TECHNIQUE.
This screening form is appropriate for nearly all circumstances.
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INSTRUCTIONS:

1. Fill in the title of the procurement project.
2. Identify the proposal by letter or number.

3. Sign your name.

4. Fill in the date of the evaluation.

S. Review the acceptability of the proposal with respect to each
evaluation criterion.

6. Mark the appropriate column for each evaluation criterion. Check
the column marked "Incomplete" if you cannot determine the accep-
tability of the proposal.

7. Sum each column.

Figure IV-1 Continued
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Project Title: Remote Sensing

Proposal ID: A

Evaluator Name: Carl James

Evaluation Date: 5/30/80

30 .“
RESPONSE RATING g g
-
s § - v
u.-v-lav-(
) o )
1 g1 5] 2%
'§ o Zz &l 2
1 3| 38| 2| 8 |#%
AR I I IRERE
Ngﬂ = 1 N
EVALUATION CRITERIA SCORE: 8 5 2 0 0 -
.
1. General adequacy of technical proposal il
in meeting specified requirements such
as "scale," "resolution,” "products," ...
2. Previous experience.
3. Technical capability to perform stated
objectives.
4. Project management.
:
¢=:£___ <
—_— —
TOTALS:
INSTRUCTIONS on reverse.
Figure 1V-2. SAMPLE SCREENING FORM: ADJECTIVE RATING TECHNIQUE.
This form should be used to screen bids or proposals only when it is {:)

important to differentiate between superior and acceptable performance
or quality. It could also serve as an evaluation form if the criteria
are equally weighted. V-6



INSTRUCTIONS:

1. Fill in the title of the procurement project.

2. ldentify the proposal by letter or number.

3. Sign your name.

4. Fill in the date of the evaluation.

5. Review the acceptability of the proposal with respect to each evaluation
criterion.

6. Mark the appropriate column for each evaluation criterion. Check the
column marked "Incomplete' if you cannot determine the acceptability
of the proposal.

7. Sum each column.

Figure IV-2 Continued
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More complex than the Objective Checklist technique, the Adjective
Rating technique should be used only when it is important to differen-
tiate between superior and just acceptable performance or quality,

The Weight Factors Form, illustrated in Figure IV-3, requires
each evaluator to assign a numerical value or score to each evaluation
criterion using either the Numerical rating technique or the Ratio tech-
nique. (Both of these techniques are described below.) The scores,
ranging from zero to 100, are then weighted -- multiplied by the corres~-
ponding weights established earlier in Task 6, Step 4. Finally, a total
weighted score is calculated for each bid or proposal by summing and
weighting these weighted scores, factor by factor and part by part.

The Numerical Rating technique requires the evaluators to use
their judgment in assigning raw, unweighted scores. The procurement
team should develop an Evaluator Scoring Guide, similar to the one
illustrated in Figure IV-4, to help the evaluators score each bid or
proposal in a consistent manner. This is accomplished by defining the
range of numerical values or scores appropriate for various levels of
acceptability The Scoring Guide should also be designed to create
breakpoints or significant point spreads among bids or proposals in
order to reduce the averaging effect caused by a low score on one fac-
tor or criterion and a high score on another. These breakpoints are
created by assigning a score of zero to all unacceptable responses
regardless of their degree or unacceptability.

Judgment is all but eliminated with the Ratio technique, where

scores are calculated mathematically as follows:

1v-8
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FIGURE 1V-4 -- SAMPLE EVALUATOR SCORING GUIDE

Numerical
Score Explanation
100 points Outstanding -- The ideal response in all respects.
90-99 points Excellent -~ Ideal in some, but not all, respects.
80-89 points Very Good == Clearly exceeds minimum requirements.
70-79 points Good -- Contains a definable detail in excass
of minimum requirements.
60-69 points Adequate -- Just meets minimum requirements.
50-59 points Weak ~- Vaguely iuplies that capability is pre-
: sent, lacks clarity.
40-49 points Poor -  Minor misunderstanding of requirements,
omission of minor details.
0 points Unacceptable -- Major misunderstanding of requirements,
omission of major details, failure
(' to respond.
0 points Incomplete ~--
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o If the response of a particular bid or proposal to a parti-
cular evaluation criterion ({i.e., the Actual Response) is
acceptable, and large values are better than small values,
then:

Score = (Actual Response) x 100
Best Response

o If the Actual Response is acceptable, and small values are
better than large values, then:

Score = (Beat Response) x 100
Actual Response

o If the Actual Response is unacceptable, then:
Score = 0
Where the Best Response is the best value of any bid or
proposal with respect to that particular evaluation cri-
terion.,
Thus, no Scoring Guide is needed and there is no opportunity for incon-
sistent or biased scoring. In place of a Scoring Guide, the procure-
ment team should design and use a scoring sheet similar to the one
illustrated in Figure IV-5. Unfortunately, the Ratio technique is
limited to quantifiable factors by its very nature. It also suffers
from the fact that unlike the numerical ' Rating technique, these
scores are partially based upon the values of other bids or proposals.
The Relative Ranking technique, illustrated in Figure IV-6, re-
quires each evaluator to develop a separate ranking of the bids or
proposals for each evaluation criterion. Each ranking is scored as
follows:

o The top-ranked bid or proposal is assigned a value greater
than or equal to the total number of bids or proposals.

o Each succeeding lower-ranked bid or proposal is assigned

a value one less than the previously ranked bid or propo-
sal.
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OF POOR QuALITY

o if two or more bids or proposals are judged to be equal
with respect to a particular criterion, they are assigned
the same rank and score. Thus, Proposals A and C in Figure
IV-6 are tied for second best with respect to "adherence
to delivery schedules" and both receive a score of 4; the
next best proposal, Proposal D, is assigned a score of 2.

c All unacceptable responses are assigned a score of zero.

The scores are then summed, with the totals used to rank the tids or
proposals. Note, these scores do not reflect how clcse one bié or
proposal is to another (i.e., the scores use ordinal, not cardinal
numbers); thus, they cannot be weighted and are not compatible with the
scores derived from the Numerical Rating or Ratio techniques. This
technique is most useful as a means of identifying the most capable and

responsible of several acceptable contractors.

Step 2: Select and Brief the Evaluators

The procurement manager can now select the evaluators. In doing
80, he should be guided by the following three principles. First, the
evaluators should be objective, pragmatic, discriminating individuals
who understand the technical and contractual regquirements and evalua-
tion criteria well enough to discern differences among the competing
bids or proposals. Thus, technical personnel should evaluate techni-
cal factors, financial personnel should evaluate financial factors, and
so on. Second, two or three persons should independently evaluate
the responsiveness of each bid or proposal to each evaluation crite-
rion. This minimizes the possibility that one evaluator's error or
misunderstanding will affect the overall screening or evalustion duci-
sion. Third, anyone who evaluates the responsiveness of one b'd cr
proposal to a particular evaluation criterion should do the sume for

every other bid or proposal.
Iv-17
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Once selected, the evaluators should be given a detailed

ing on the procurcment project covering such topics as:

[+]

o

The Needs Statement.
The Requirements.
The Evaluation Criteria.

The Evaluation Forms.

brief-

The Evaluators' Responsibilities to be objective and con-

sistent as possible.

The Evaluators' Assignments -- who evaluates which evalua-

tion factors?

Iv-18
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TASK 10: SCREEN THE BIDS OR PROPOSALS

The procurement team should review all bids or proposals and
identify those that merit further, more detailed consideration. This
screening process allows the evaluators to concentrate their efforts on
the more acceptable bids or proposals, and may allow interested con-
tractors to delay their preparation of detailed technical proposals
until their qualifications and/or conceptual proposals are judged ac-
ceptable. There are four steps to this process:

1. Open the bids or proposals.

2. Identify clearly unacceptable bids or proposals.

3. Rank the bids or proposals, as necessary.

4, Solicit additional information, as necessary.

Step 1: Open the Bids or Proposals

The Buyer should open all bids or proposals at the same time
and place. The names of the offering firms should then be read aloud
and written out for all to see. Price envelopes should not be opened
and prices should not be revealed uness required by law. This sugges-
tion is made because evaluators may subconsciously favor the low bid.

Once the bids or proposals have been opened, the names of the
offering firms should be replaced by letter or number codes on all
copies to be used by the evaluators. These letter or number codes
should be ass._ned by someone who will not actively screen or evaluate
the bids or proposals. This procedures will further reduce the amount
ot evaluator bias -- for or against particular firms -- that can enter

jnto his evaluation.

1v-19
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Step 2: Identify Unacceptable Bids or Proposals

The evaluators can now screen out the unacceptable bids or
proposals. They should start by reviewing the screening criteria
listed on the Screening Form (developed in Task 9, Step 1). Next,
they should read ail the bids or proposals. Finally, they should
review and rate each bid or proposal, recording the ratings on the
Screening Form. Two completed Screening Forms are illustrated in
Figures IV-1 and IV-2.

The procurement manager and the evaluators should review this
initial evaluation together, determine the overall acceptability of
~sch bid or proposal, and eliminate unacceptable bids or proposals
from further consideration. They should consider only the essential
requirements listed on the Screening Form in making this decision;
important but nonessential features or qualifications should not be
considered. Four categories of acceptability are possible:

o Clearly acceptable -- without any qualifications.

o Acceptable -- pending minor modifications to clear up
ambigrities or confusing statements, or to correct minor
errors or omissions.

o Marginal -- the bid or proposal is generally responsive
but there are some specific statements or conditions that,
while unacceptable, are correctable.

o Clearly Unacceptable -- the bid or proposal fails to ad-
dress the stated requirements and contains major errors
or omissions, or the offeror lacks the necessary qualifi-
cations.

The procurement team must now notify the offerors of clearly
unacceptable bids or proposals that their ,’'fers have been eliminated

from further consideration. The notification letter should briefly

1V=20
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state the reasons for rejecting the bid or proposal and offer a more
detailed debriefing at a mutually acceptable time. The letter must
be accompanied by any bonds posted with the bid or proposal. A sim-
ilar letter should also be sent to the offerors of marginal bids or
proposals if the procurement strategy is One-Step Sealed Competitive
Bidding, One-Step Design Competition, er Prequalified Design Competi-
tion; and to the offerors of acceptable bids if the procurement stra-
tegy is One-Step Sealed Competitive Bidding and there are sufficient

number of clearly acceptable bids to assure competition.

Step 3: Rank the Bids or Proposals, As Necessary

Depending upon the procurement strategy, it may be necessary
to rank the bids or proposals in order to identify those that deserve
further consideration. As Table IV-1 indicates, this becomes neces-
sary whenever the procurement strategy is Prequalified Design Compe-
tition, Parallel Negotiations, Sequential Negotiation, or Two-Step
Design Competition. In all but the last case, the rankings are based
upon the relative qualifications of the interested contractors; rank-
ings in Two-Step Design Competitions are based upon design factors.
Skip directly to Step 4 if the procurement strategy is Two-Step Sealed
Competitive Bidding; to Task 11 if it is One-Step Sealed Competitive
Bidding, One-Step Design Competition, Competitive Negotiations, or
Sole-Source Negotiations.

The ranking must be based upon criteria specified in the solici-
tation document. These criteria typically are some subset of the eva-

luation criteria that will be used to make a final award decision. The
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evaluators should use either the Numerical Rating technique (Weighted
Factors Form, Figure IV-3), the Relative Ranking technique (Figure IV-
6), or the Adjective Rating technique (Figure IV-2), to develop the
ranking conformance with plans developed in Task 9, Step 1.

The evaluators should skip to Task 11, Step 4, after completing

this ranking if the procurement strategy is Parallel Negotiations.

Step 4: Solicit Additional Information, As Necessary

The procurement strategy may also require that additional infor-
mation be solicited prior to the evaluation task. This solicitation
can be a request for priced bids or a request for detailed technical
proposals. It also can involve technical discussions with the offerors
of acceptatle proposals (prior to soliciting priced bids) or explora-
tory discussions with the most qualified contractors (with no actual
solicitation taking place). Table IV-1 summarizes the effect of the
procurement strategy on the need for additional information.

Technical discussions with the offerors of acceptable proposals
are necessary only if the procurement strategy is Two-Step Sealed Com-
petitive Bidding. Discussions should be held with the offerors of
clearly acceptable proposals to ensure that their proposals were cor-
rectly interpreted. Discussions should be held with the offerors of
acceptable proposals to clear up ambiguities or confusing statements,
to correct minor errors, and to fill in minor omissions. Discussions
should be héld with the offerors of marginal proposals to determine
whether their proposals can be modified and made acceptable only if
there are an insufficient number of clearly acceptable and acceptable

proposals to ensure competition.
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Exploratory discussions must be held with at least the three
most qualified contractors if the procurement strategy is sequential
negotiations. These discussions should focus on their qualifications,
their understanding of the work requirement, and their proposed mana-
gerial and conceptual approach. Two or more evaluators should partici-
pate in these discussions, and they should prepare a standard set of
questions (based upon the evaluation criteria) to ask each contractor.
The procurement team should skip directly to Task 11 for guidance on
how to evaluate these top contractors or suppliers and select the top
one for negotiations.
With the unacceptable bids or proposals identified and the rank-
ings of the acceptable bids or proposals completed, the procurement
team should:
o Assemble a new bid or proposal solicitation document request-
ing (a) priced bids if the procurement strategy is Two-Step
Sealed Competitive Bidding, or (b) detailed technical pro-
posals if it is Two-Step or Prequalified Design Competition
(Task 7, Step 4).
o Send the solicitation document to all offerors of acceptable
proposals if the procurement strategy is Two-Step Sealed
Competitive Bidding, or to the offerors of the top three to
five technical proposals if the strategy is Two-Step or Pre-
qualified Design Competition (Task 8, Step 2).
o Remind these contractors that cash prizes or honorariums
will be awarded to those that do not win the contract if
the procurement strategy is Two-Step Design Competition,
or Prequalifie” Design Competition.
o Notify the remaining contractors that they have been elimi-
nated from further consideration. Again, the notification
letter should briefly state the reasons for the rejection,

offer a more detailed debriefing at a mutually acceptable
time, and convey any bonds posted with the bid or proposal.

1V-24
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TASK 11:

EVALUATE THE BIDS OR PROPOSALS

The evaluators should now have all the information they need to

evaluate those bids or proposals that deserve further consideration.
They must:

1. Evaluate the technical, managerial, and business factors
specified in the solicitations document.

2. Analyze prices and costs.

3 Rank the bids or proposals.

4. Prepare an Evaluation Report that recommends awarding the
contract to a particular contractor or initiating negotia-
tions with particular contractors.

Step 1: Evaluate Technical, Managerial, and Business Factors

The evaluation effort begins with the evaluators addressing

such concerns as:

o

(o]

How well does the offeror understand the work requirements?
How responsive is the bid or proposal to the solicitation
in terms of both essential and nonessential but desired
features or characteristics?

How appropriate is the bid or proposal's overall technical
approach of methodology?

How adequate is the offeror's proposed management plan?
How adequate is the offeror's proposad work plan?

What is the likelihonod that the cfferor will be able to
perform the work within the stated constraints?

How reputable is the offeror?

How well has the offeror performed on previous projects
of a similar nature?

How stable is the offering firm from both financial and
managerial perspectives?

How compatible are the offeror and the user or client's
gtyles and philisophies?

1V-25
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How well does the bid or proposal comply with applicable
procurement policies and objectives?

The evaluators can draw upon several sources of information to

answer these questions. Written bids or proposals are the primary

source of information. Technical or exploratory discussions with indi-

vidual bidders or offerors (Task 10, Step 4) are another major source.

Other supplementary sources include procurement records maintained by

the user or

procurement agencies, references obtained from previous

buyers or clients, credit and financial ratings or audit reports, and

site visits

conducted during the evaluation phase.

The evaluators should gather all the material needed to evalu-

ate each bid or proposal; open the bids or proposals; code everything

to eliminate references to the names of particular firms (as in Task

10, Step 1); and then evaluate each offer from a technical, managerial,

and business perspective. The evaluators should proceed with the actual

evaluation as follows:

0

0

NOTE:

S———

e

Review the bids or proposals and related information.

Quickly identify unacceptable bids or proposals using the
screening criteria and the Screening Form designed in Task
10, Step 1 (Figure IV-1 or 1V-2).

Review the detailed evaluations criteria specified in the
solicitation document.

Rate the acceptability of each acceptable bid or proposal
(identified in the second item listed above) with respect
to each evaluation criterion listed on the Weighted Factors
Form (Repeated as Figure IV-7).

Record each rating or "Raw Criterion Sccre" in column 4 of

the Weighted Factors Form.

The evaluation plans developed in Task 9, Step 1, may
call for the use of the Relative Ranking technique
(Figure IV-6), in place nf the Weighted Factors Form
in the fourth and fifth points above, if the procure-
meut strategy is Sequential Negotiations.

1V-26
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St~ap 2: Analyze Prices and Costs

Price is probably the least subjective of all the evaluation
criteria. Nevertheless, the evaluators should carefully examine the
prices submitted on formal bids or proposals to determine if they are
fair and reasonable.

Price analysis involves comparing a bid or proposal price to a
"reference price" derived from: (1) the prices offered by competitors,
(2) the prices paid by other buyers of a similar product or service,
and/or (3) engineering estimates of what the product or service should
cost. Open competition, as evidenced by three or more actual bids, is
generally the most reliable method of determining a current, reasonable
reference price. The prices paid by other buyers must be adjusted to
account for varying circumstances and needs before they can be used as
reference prices. Engineering estimates must be prepared by an inde-
pendent third party in order to qualify as reference prices.

Price analysis can allow the evaluators to combine the price
factor with the other technical, managerial, and business factors
listed on the Weight.d Factors Form. To do this, the evaluators must
first translate each bid or proposal price into a price rating --
equivalent to the ratings developed for the other evaluation factors
in Step 1 -- and record it next to the cost of criterion under column
4 on the Weighted Factors Form. This price rating is calculated as
follows:

o If the offer price is greater than or equal to thne refer-

ence price, divide the reference price by the offer price
and multiply the dividend by 100.

1v-27



o If the offer prices is less than the reference price,
either of two approaches are feasible:

(1)

(2)

Divide the reference price by the offer price and
multiply by 100.

This approach is conceptually simple, but it suffers
from two disadvantages. First, the rating is always
greater than 100 and thus not comparable to the rat-
ings for all other factors (other ratings are between
zeros and 100). In effect, this overemphasizes the
cost factor at the expense of all other factors.
Second, this approach rewards instead of penalizes
unrealisitically low bids or offers.

Divide the offer price by the reference |- ‘ce; multiply
the dividend by 100; add a "margin for error" (e.g.,

5, 10, 15, ...x); and, if the result is greater than
100, reduce it to 100.

This approach is both comparable to the ratings devel-
oped for other evaluation factors and fair in that it
penalizes unrealistically low bids or offers. Its
problems stem from the method of penalizing low bids
or offers. First, it assumes a w. rgin of error of

X% in setting the reference price and penalizes all
bids or offers below this arbitrary level, regardless
of whether or not the bid or offer is reasonable in
light of the entire bid or proposal. 3Second, this
approach equates all bids or proposals with prices
between this arbitrary level and the reference price,
giving all a rating of 100.

Penalties for unrealisitically low prices are important because

low prices may signify a bidder or offeror's lack of understanding of
the work requirements, or they may indicate incompetent estimating,

sharp bidding practices, and likely cost overruns. The challenge is
to develop a method that does not penalize the contractor or supplier

for errors the procurement team may make in setting the reference price.

Cost analysis is another procedure for determining the fairness

and reasonableness of a price; however, it should be used only when

price analysis based on competitive bids or catalog prices is not
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possible. Cost analysis is used in the following instances: (1) to
analyze proposed prices or cost estimates in negotiated procurements,

(2) to validate bills submitted under cost-reimbursement contracts,

(3) to price changes to a contract, and (4) to determine the amount of
any settlement when a contract is terminated. These last three instances
occur during the contract administration phase, as discussed in Section
VII.

Cost analysis involves breaking a price down into its component
elements to determine whether each cost element is reasonable and
allocable. Costs are considered reasonable if a prudent person would
spend the same amount in a competitive business situation. Costs are
considered allocable if they can be assigned to one or more organiza-
tional subdivisions, contracts, functions, or other work units in pro-
portion to the relative benefits generated by those costs. For addi-
tional guidance on cost analysis, refer to the American Bar Associa-

tion's Model Procurement Code for State and Local Governments, Article

7. Copies of this Model Procurement Code may be obtained by contact-

ing:
o Coordinating Committee on 2 Model Procurement Code
1800 M Street, N.W.
Washington, D.C. 20036
(202) 331-0133
When applying cost analysis, the evaluators should break a price
down into four major categories: Direct Labor, Indirect Labor, Expenses,
and G&A and Profit. Direct Labor costs are usually allocated to differ-

ent lavor categories by multiplying the number of person-hours, days,

weeks, or months of work required in each labor category by the appropriate
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pay rates. Fringe benefits and overhead charges, the two Indirect Labor
costs, are usually allocated as a percentage of Total Direct Labor
costs. Travel and per diem, consultants, subcontractors, direct mate-
rials, special equipment, and other specific expenses are usually allo-
cated independently with as much justification as possible. G&A (i.e.,
General and Administrative) costs are usually allocated as a percentage
of Direct and Indirect Labor, and Expenses, while profits cr fees are
usually allocated as a percentage of all other costs. The evaluators
should evaluate the reasonableness of each of these costs, concentrat-
ing their efforts on the high cost areas of a proposal, cn those areas
where serious doubts to validity exist, and on the direct costs in gen-
eral.

The procurement team should require the winning contractor to
certify that the information contained on the Cost-Price Dislocure Form
is complete, curre:c, and accurate. Although the jurisdiction's legal
counsel should be consulted on the actual wording of the certification
statement, it might read "I hereby certify that, to the best of my
knowledge and belief, all data herewith submitted are complete, accu-
rate, and current."* An audit of the winning contractor's books and
records may also be necessary to check these claims. This audit could

be conducted by the government's own internal auditors or by an indepen-

*Truth in Negotiations Act, U.S. Code, Vol. 10, Secs. 2306 F (1970).
The Federal Covernment requires this certification in order ro enable
it to recoup, from the contractor, every dollar paid that is in excess
of the true costs if a post-contract audit uncovers misrepresentations
of costs or prices. The Federai Government requires that the certi-
ficate be executed after a price agreement has been ren~hed as cost and
pricing data are likely to be changed by the negotiation process.
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dent accounting firm.

Step 3: Rank the Bids or Proposals

The next step is to rank all the acceptable bids or proposals
in the order of their overall value to the jurisdiction. Tnis is accom-
plished by using the Weighted Factors Form (repeated as Figure IV-7) to
calculate Factor Scores, Part Scores and a Total Weighted Score for
each bid or proposal as follows:

o Factor Score = ((Raw Score] x Criterion Weight;) + (Raw

Scorey x Criterion Score2) = (Raw Score3 x
Criterion Score3) + ...) ¢ (Criterion Weight;
+ Criterion Weight? + Criterion Weight3 + ...)
0 Part Score = ((Factor Score) x. Factor Weightj) + (Factor
Score; x Factor Weight)) + (Factor Score3 x
Factor Scorej) + ...)) : (Factor Weight] +
Factor Weight, + Factor Weight3 + ...)
0 Total Score = ((Part Score; x Part Weight]) + (Part Score?
x Part Weighty) + (Part Score3 x Part Weightj)
+ ...) = (Part Weight] + Part Weight; + Part
weisht3 + .o -)

The total scores are then used to rank the bids or proposals.
1f the cost factor was not inccrporated into the Weight Factors Form,
and price or cost data are available, then the ranking should be adjusted
at this time to account for price cost differences.

The rankings developed by individual evaluators frequently
differ. Thus, after each evaluator ranks the bids or proposals, a
composite ranking should be prepared. This composite ranking can be
developed by averaging the total veighted scores for each bid or pro-
posal and then comparing these averages, or by preparing a scatter

chart to compare the actual rankings of individual evaluators. A

scatter chart (illustrated in Figure IV-8) is a tabulation of the
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rankings of the offers made by each evaluator that identifies how many
evaluators ranked each offer first, second, third, and so forth. Close
examination of a scatter chart may reveal that a certain group of offers
are ranked high by all, or almost all evaluators. In Figure 1V-8, for
example, offers M, G, and C are all ranked no worse than fourth, while
no other offer is ranked better than third. Offers M, G, and C, there-
fore, are obviously the three best offers. Furthermore, Offer C

appears to be the best of the three.

Step 4: Prepare an Evaluation Repor:

The procurement team should review the composite ranking of

the bids or proposuls and, depending upon the procurement strategy,
recommend :

o Awarding the contract to a particular contractor in accor-
dance with his bid or proposal (if the procurement strategy
is One-Step or Two-Step Sealed Competitive Bidding, One-
Step or Two-Step Design Competition, or Prequalified Design
Competition).

o Initiating simultaneous negotiations with three to five
particular firms (if the procurement strategy is Competi-
tive or Parallel Negotiations).

o Initiating negotiations with a particular firm (if the pro-
curement strategy is Sequential or Sole-Source Negotiations).

This award recommendation should be part of an Evaluation Report
that summarizes the top three to five offers and discusses the rationale
for the award recommundation. The Evaluation Report should also discuss
any significant issues, problems, or questions that affected the rank-
ing. In particular, this Report must describe the rationale for recom-
mending other than the lowest cost offer, the rationale for recommend-

ing other than the offer with the highest overall rank, and any trade-
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Figure IV-8: SAMPLE SCATTER CHART. This chart identifies how many evaluators

ranked each of 15 offers first, second, third ... fifteenth.

For example, one evaluator ranked Offer M first, two evaluators
ranked it second, three ranked it third, and one ranked it fourth.
On the other hand, three evaluators ranked Offer E fourteenth, and
four ranked it dead last. The inftial ranking of the offers,
shown in the leftmost column, can be taken from any one evaluator.
The composite ranking, shown in the rightmost column, is
determined by examining the chart -- the best overall offer is
usually the one ranked first by more evaluatcrs than any other
offer (i1.€., Offer C); Offers G and M are the only other offers
ranked first; thus they are ranked two and three overall; no
other offers were ranked first or second, and Offer M has more
number 3 rankings than any other offer, so it is ranked fourth

overall ... Furthermore, Offer C appears to be the best of the
three.
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offs that were considered. The Report should also briefly describe

the deficiencies in the remaining bids or proposals. A complete Eva-

luation Report should include the following information:

o

o

o

o

A Problem Statement or description.
The Award Recommendation and Rationale.

Any unresolved problems or issues with the recommended
bid(s) or proposal(s). '

A listing of who wzs solicited, and how.
The evaluation criteria and weights.
Summaries of the best bids or proposals.
The completed evaluation forms.

The individual and composite rankings.

This Evaluation Report should be used to present the results of

the evaluation to the appropriate decision-maker(s) for their approval.

The Report can also be used to explain the award decision to the press,

internal auditors, unsuccessful respondents, and anyone else interested

in the details of the award decision (assuming that negotiations are

unnecessary). The Evaluation Report also serves as a major information

source for negotiators, and as a permanent record of the procurement

effort.
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SECTION V -- NEGOTIATION AND AWARD

This Section discusses how to prepare for contract negotiations,

how to negotiate with a prospective contractor or supplier, and how to

award a contract. The objectives of this negotiation and contract

award phase are:

[+

To collect sufficient data and information to make final
decisions on selecting an offeror to receive a contract
award;

To document the basis for this selection in order to pro-
tect the government against unfounded claims and criticisms;

To prepare and execute the necessary contractual documents
that represent the best interests of the government and ex-
press the essence of the mutual agreement between the govern-
ment and the contractor; and

To notify unsuccessful offerors of the basis for the award

decision, express gratitude for their efforts, and indicate
how they might improve their responses for future require-

ments.

Contract negotiations are appropriate only if the procurement

strategy calls for them. They are used to clarify ambiguities in spe-

cific aspects of a bid or proposal; to gain a better understanding of

the offeror's capability, proposed approach, knowledge, or experience;

or to reach a mutual agreement on price and other business terms. Skip

directly to Management Approval Point #6, if the procurement

strategy is One-Step or Two-Step Sealed Competitive Bidding, One-Step

or Two-Step Design Competition, or Prequalified Design Competition.

V=1



MANAGEMENT APPROVAL POINT #5

Top management must have an opportunity to review the Evaluation
Report prepared earlier in Task 11, Step 4. M-nagement approval is
essential at this time because the procurement team is, in effect, eli-
minating all but a few firms from furthei consideration. Top manage-
ment should review the Evaluation Report and seek answers to the follow-
ing questions:

o Did the evaluators review the bids or proposals in an objec-
tive and impartial manner?

o Were there any irregularities in the evaluation process that
may have influenced the recommendations contained in the
Evaluation Report?

o Do the evaluation recommendations adequately reflect the
jurisdiction's equal opportunity guidelines, procurement
policies, or other "political" considerations?

Top management's decision -- either to approve the evaluation

recommendations or to revise the listing of firms with which to begin

negotiations -- must be documented. The decision and the rationale for

it should then be attached to the Evaluation Report.

V-2



TASK 12: PREPARE FOR NEGOTIATIONS

State and local governments frequently meet with potential
contractors to present their case for reducing prices, changing delivery
schedules, making tradeoffs between quality and price, or adjusting
other elements of a proposal. Experience suggests that careful prepara-
tion is important in order to strengthem a jurisdiction's bargaining
position relative to the prospective éontractor or supplier's bargaining
position. Prospective contractors or suppliers are likely to have the
stronger bargaining position because information about budget allocations,
program needs, and political pressures are usually public knowledge.
Therefore, personal charm, interpersonal skills, and negotiating tactics
are inadequate substitutes for careful preparation.

The procurement team should follow seven steps in preparing for
these negotiations:

1. TFormulate negotiating objectives.

2. Select the negotiating team.

3. Review the procurement,.

4. Brief the negotiators.

5. Determine the relative bargaining positions of the juris-
diction and each prospective contractor.

6. Select a time and place for the negotiations.

7. Prepare a meeting agenda.

Step 1: Formulate Negotiating Objectives

The jurisdiction's overall objective in entering negotiations
is to reach a contractual agreement that is most advantagzous for it-
self after considering price and other factors such as the delivery

V-3



schedule, product qu:lity, support services, contract administration
procedures, and acce:cance or benchmark tests. The procurement team
should formulate aspecific objectives in these or other areas to guide
negotiations with each potential contractor or supplier.

The procurement team shculd begin by reviewing the Evaluation
Report prepared earlier in Task 11, Step 4 -- concentrating on the
shortcomiigs of each proposal still under consideration. Team members
should then determine, on a proposal-by-proposal basis, whether it is
in the jur‘ziiction's best interests to seek improvements in any area.
Based or. this anaiysis, the procurement team should describe the improve-
ments sought in each proposal using specific, well-defined, measurable
objectives such as the following:

o Reduce the maximum time to complete image interpretation
and data extraction from three months to two months.

o Shift manpower allocations so that the study places twice
as much emphasis on inventorying water resources.

o Increase training service to an equivalent of 20 person-
days.

o Set aside ten percent of all subcontracts for minority con-
tractors.

o Increase progress reporting from a bimonthly basis to

a monthly basis.
o Require the final product to pass various tests.

o Reduce the time of photography from between September 15 and
November 15 to between October 15 and November 15.

o Reduce the profit factor from twelve percent to seven percent.
Finally, the procurement team should prepare arguments, again on a
proposal-by-proposal basis, tc support their position that improvements

are warranted.
V-4
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Step 2: Select the Negotiating Team

During negotiations, a jurisdiction may be represented by a
single negotiator or by a negotiating team., The usual advantages cited
in favor «f a single negotiator are that this choice:

o Pointedly underscores the negotiator's sole responsihility
and accountability for the outcome of negotiations.

o Requires that the negotiator be fully familiar with all
managerial, technical, legal, and business aspects of the
proposed contract.

] Precludes the possibility that differences of opinion may
arise among team members at the negotiation table, thereby
weakening the jurisdiction's position.

o Thwarts company negotiators in their effort to direct nego-
tiations to the most sympathetic member of the jurisdiction's
team.

Despites these arguments, negotiating teams are becoming more
and more prevalent in large, complex, expensive, and important procure-
ments. This trend exists for several reasomns:

o It is frequently impossible for a single negotiator to be )
thoroughly familiar with all the pertinent aspects of a
procurement, especially those dealing with the highly
involved technical considerations of remote sensing, sub-
stantial jurisdiction facilities or property, substantial
subcontracting, or shared responsibility with line agencies
for post-award decisions (e.g., design approvals, change
orders, etc.).

o A negotiating team gives the jurisdiction a greater range
of managerial, technical, legal, and business capabilities
with which to counter the contractor or supplier's argu-
ments than would be possible if only a single negotiator
were used. A team composed of experts in several fields
may also more readily expose factual errors made by the
contractor or supplier, thus putting him or her on the
defensive.

o The advance and defense of a jurisdiction's bargaining

positions by several persons produces a psychological advan-
tage in favor of the jurisdiction.
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o The use of a negotiating team spreads the physical burden
of negotiations among several individuals, thereby reduc-
ing fatigue and the judgmental errors thet fatigue may cause.
o The availability of several persons, each with specialized
capabilities and differing perspectives, can increase the
effectiveness of pre-negotiation planning and simplify the
resolution of problems arising during negotiationms.
o The advantages usually cited in favor of using a single
negotiator can also be claimed by a negotiating team if
the team is lead by a strong negotiator.
Each negotiating team must be led by an experienced negotiator.
If the jurisdiction lacks an experienced negotiator, one alternative
is to borrow such an individual from a local business, university, or
public interest group. Another alternative is to enroll a negotiator in
a short training program on the art of negotiations. For information
on how to contact private firms offering training programs on procure-
ment negotiations, refer to Table V-1,
The composition of the entire negotiating team depends upon
the objectives of the negotiations, size of the jurisdiction, value of
the procurement, and its complexity. In addition to an experienced
negotiator, each team should include a remote sensing requirements
specialist, a procurement specialist, someone with top management 's
perspective, and appropriate technical support specialists -- such as
photointerpreters, field surveyors, cartographers, as well as an auditor
and a lawyer at times. While each of these perspectives is necessary,

it is possible that one individual can fill several roles on the nego-

tiating teanm.

Step 3: Review the Procurement

Perhaps the most important thing that a negotiating team can do
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TABLE V-1 -- SOURCES OF NEGOTIATION TRAINING

FOR INFORMATION ABOUT:

One-day negotiating seminars
and a 12-hour video-taped
seminar program called "Effec-
tive Negotisting"” (including a
one-hour previev tape), CONTACT:

Three-day seainars on "Success-
ful Negotiating", CONTACT:

Two and one~half day seminars
on "Negotiating Skills" and a
correspondence course called
Negotiating Your Way to Success
CONTACT:

Additional training programs,
CONTACT:

Mr. Cary Karrass

Center for Effective Negotiating
2066 Westwood Boulevard

Los Angeles, California 90025
(213) 476-45%4

AMR Intarnational

1370 Avenue of the Americas
New York City, New York 10019
(800) 223-6787

American Management Associations
135 W. 50th Street

New York City, New York 10020
(212) 586-8100

Don Sowle Associates, Inc.
1911 Jefferson Davis Highway
Arlington, Virginia 22202
(703) 979-4360

Sterling Institute, Inc.
1010 Wisconsin Avenue, N.VW.
Washington, D.C. 20007
(202) 337-4000

Harbsidge House, Inc.

Offices in Boston, Chicago, Denver,

Los Angeles, Nev York, and
Washington, D.C.




to prepare for negotiations is to review the entire procurement --

including the original problem or need statement, the solution require-

ments and specifications, the evaluation criteria, ths negotiating ob-

jectives, and each proposal still under consideration. In conducting

this review, team members should individually seek to understand:

[+

Step 4:

How the requirements have changed over time.

What experiences other jurisdictions have had in procuring
the same or similar remote sensing products or services,

What remote sensing technologies will be used to obtain
the desired product and what type of image processing
interpretation and analysis methods will be used.

What technical and managerial problams must be solved by
the contractor.

Which problems appear to be critical.
How rauch effort is necessary to overcome these problems.
What work can or must be done by subcontractors.

How much support the jurisdiction plans to provide the
contractor.

What assumptions can be made in estimating costs.

Brief the Negotiators

Before any negotiations begin, the negotiator or the negotiating

team must fully understand:

°

(]

The background or history of the procurement.
The objectives of the procurement.

The negotiating objectives for each proposal.
The function of each team member.

The steps in negotiating an agreement.

What each team member is and is not expected to do.
V-8



] How the team members are expected to communicate with each
other.

o Who will represent the contractor or supplier.

o What roles the contractor or supplier's bargaining position
are expected to play.

Only one person should actually negotiate with a prospective
contractor, even when the jurisdiction is represented by a negotiating
team. This chief negotiator must kﬁow when to call on the team members
and how to use their skills to the best advantage. He or she must
continually exercise the positive control necessary to both ensure
effective communications and maintain a strong position. Other mem-
bers of the negotiating team should be instructed to listen atten-
tively, note any opportunities for strengthening the jurisdiction's
position, and answer any questions directed to them by the chief nego-
tiator. |

Two or more negotiating teams may be necessary when the procure-
ment strategy calls for Competitive or Parallel Negotiations. If mul-
tiple teams are required, one joint briefing is sufficient to cover
the background, history, and objectives of the procurement, and the
overall negotiating process. Each team should then conduct a separate
briefing dealing with the proposal(s) they are to comsider, the corres-
ponding negotiating objectives, their roles in the negotiations, and

the contractor's negotiating team.

Step 5: Determine the Relative Bargaining Positions

After the negotiating team has been briefed, team members should

determine the relative strength or weakness of the jurisdiction's

V-9
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bargaining position in relation to each prospective contractor or
supplier's bargaining position. This relationship can be influenced
by many tangible and intangible factors, including:

o The amount of competition for the contract.

o The intensity of the contractor or supplier's desire for
the contract.

o Time pressures on the jurisdiction and contractor to seek
agreement.

o External pressures -- regulatory, legal, political, and
public -- that one party can bring to bear against the
other.

Finally, there are many regulatory, legal, political, and jablic
pressures that work to the advantage of one party or the other. Ex-

ternal pressures that work to the jurisdiction's potential advantage

include:

o Procurement regulations that state the rules and establish
the framework within which the negotiator must operate,
thereby allowing the negotiator to place the blame for
certain positions taken on a third party beyond his or her
control.

o Adninistrative policies that require top management approval
of negotiated agreements.

o The jurisdiction's reputation in a large market and the

contractor's or supplier's awareness that his conduct on
one procurement may influence his ability to secure future
business from the jurisdiction.

o The weight of public opinion against a contractor or sup-
plier who attempts to take advantage of the jurisdiction --
wasting taxpayers' money and jeopardizing local program
efforts.

External pressures that may strengthen the contractor's bargaining
power include:

o Procurement regulations that limit negotiations to specific
issues or items, or otherwise limits the flexibility of
negot iations.

V-10



o Pressures exerted by members of a council or legislature
for business for their constituents or political allies.

o Pressures exerted by the eventual user to have a specific
contractor or supplier perform the desired work.

; o Fressures created by a favorable precedent if, for example,
the contractor or supplier was able to secure concessions
from the jurisdiction on past contracts.

o Pressures created by company policy that, for example,
might require all contracts to use a fixed price base,
to use standard prices, or not to negotiate price.

Yo WO BTIRIFILEN

Step 6: Select a Time and Place

Negotiations should be held at the jurisdiction's offices at a

mutually agreeable time. The jurisdiction pgains the following advan-

: tages by holding negotiations on its premises:

: . o There is often a psychological advantage in having the

] ( contractor or supplier (the seller) come to the jurisdic-

i - tion (the buyer).

i o On most procurements, the jurisdiction saves the time,

3 money, and effort involved in traveling to another loca-
tion.

o Members of the negotiating team can keep in touch with
their other work.

o] The availability of technical, legal, and other specialists
is ensured, assuming they are needed.

3 o The pressure on the chief negotiator to conclude the nego-

1 tiations in order to return to his office is reduced and,

if an acceptable agreement cannot be reached, the contrac-

) tor or supplier will be the one who must return for a future
3 bargaining session.

o 1f an impasse occurs, a higher authority is more likely to
be available for consultation.

o Team members will not be faced with awkward situations
such as accepting lunch at, or being transported to and
from, the contractor or supplier's offices.
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Step 7: Prepare a Meeting Agenda

One of the most difficult aspects of a negotiation is to con-
fine the discussions to important issues and avoid irrelevant subjects.

The chief negotiator should, therefore, prepare a detailed (private)

meeting agenda that lists the deficiencies or problems in each proposal,

the order in which to discuss these deficiencies or problems the ration-

ale for the jurisdiction's position on each issue, the information
needed from the contractor or supplier on each issue, and the jurisdic-
tion's tentative opening and final position on each issue.

The jurisdiction's opening position on any issue should be
relatively extreme in order to avoid foreclosing greater concessions
from the contractor and to provide room for bargaining. However,
this position must be justifiable or else the jurisdiction will appear
to be unreasonable and/or arbitrary, and its negotiator-will be placed
on the defensive. The jurisdiction's closing positions should have
been defined in Step 1.

The detailed (private) agenda discussed above must not be dis-
closed to the contractor or supplier. Rather, the negotiating team
should prepare a less detailed (public) agenda for use during the
neeting itself. This agenda should be written in fairly general lan-
guage, cover the issues and their sequence, and should not reveal the
jurisdiction's position. Also, it should ideally help put the contrac-

tor or supplier in a frame of mind to make concessions.

V=12
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TASK 13: NEGOTIATE AN AGREEMENT

The negotiating team should now be ready to sit down with a
potential contractor or supplier to negotiate an agreement. In Com-
petitive Negotiations, the jurisdiction usually negotiates simulta-
neously with the offerors of the best two to five technical proposals,
although negotiations may be limited to one firm if one proposal is
clearly superior to all others. Siﬁultaneous negotiations with two to
five firms are alsoused with the Parallel Negotiation strategy. Sequen-
tial Negotiations involve only one firm at a time, beginning with the
most qualified firm. Either an agreement is reached with this firm, or
the negotiations are terminated and begun again with the next most
qulaified firm. Sole-Source Negotiations obviously involve only one
prospective contractor or supplier.

Negotiations do not lend themselves to step-by-step game plans.
Therefore, the chief negotiator must be flexible and sensitive to the
contractor's or suppli;f's arguments and approaches. Too great a depen-
dence upon a detailed strategy or preconceived tactics may backfire if
the contractor or supplier says or does the unexpected. There are
several general steps, however, that the chief negotiator should
follow:

1. Initiate discussions on the relevant issues.

2. Sell the jurisdiction's position on these issues to the
contractor or supplier.

3. Conclude negotiations with a summary covering all key
points,

4. Prepare an award recommendation.
The negotiating team should follow the general guidelines pre-~
sented in Table V-2 throughout the ensuing negotiations. For additional
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TABLE V-2 -- NEGOTIATION GUIDELINES

DON'T

DON'T tip your hand too early.
DON'T get so bogged down in details that the overall objectives are lost.
DON'T try to prove the contractor wrong.

DON'T try to make the contractor's negotiator look bad in the eyes of his
superiors.

DON'T dictate to the contractor with statements like "You'll have to do
this or that."

DON'T ridicule or insult the contractor or his representatives with
statements like "You're not qualified to negotiate."

DON'T establish a standard negotiation strategy to be used again and
again.

DON'T be unyielding except on really important issues.

DON'T be intimidated.

DON'T be on the defensive about your position.

DON'T let the contractor take over completely.

DON'T keep on negotiating when you are out of facts and the situation

gets irrational or emotional.

DO

DO NEGOTIATE at your offices.

DO ISOLATE members of the contractor's team by seating members of your
negotiation team between them.

DO NEGOTIATE with those who can make concessions.

DO REMAIN silent at times and let the contractor talk himself into a
better agreement than you expected.
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Table V-2 (continued)

DO KNOW what you can expect to gain by negotiating and keep the target in

mindl
DO NEGOTIATE for the long-term advantage, not the short-term advantage.

DO KNOW your facts, figures, data, and other information and be sure
they are accurate.

DO DIVERT attention away from your weak points.

DO CALL a recess or arrange for lunch if the talks hit a snag.

DO USE specialists to help evaluate new offers or informatiom.

DO ALWAYS be fair.

DO what you say you will,

DO KEEP your relationships with a contractor on a dignified, business-~
like and impersonal basis so that you can be absolutely objective in
your negotiations with him.

DO BE courteous, considerate, pleasant, and, if necessary, firm.

DO BE tactful and diplomatic; know how to influence an issue without
being adamant or domineering.

DO KEEP control over your emotions.

DO STRESS the strong points of the contractor's proposal before noting
your concerns.

DO ASK the right questions; a question can be far more disarming than
a challenge.

DO STOP talking once you've won your case.
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assistance, the team may also find it helpful to review Fundamentals of

Negotiating by Gerard I. Nierenberg (New York: Hawthorn Books, Inc.,
1977).

Step 1: Initiate Discussions

The negotiations should begin with an introduction of the parti-
cipants and a presentaiion of the meeting agenda. The chief negotia-
tor should then invite the prospective contractor or supplier to raise
any other issues of concern to him or her.

The jurisdiction is usually rfsponsible for initiating the nego-
tiations because the contractor's or supplier's proposal usually presented
his or her initial position on all issues. Thus, once the preliminaries
are finished, the chief negotiator should raise the first issue on his
agenda, describe the jurisdiction's concern or reservation, and ask the
contractor or supplier to respond. If the response meets or exceeds the
jurisdiction's negotiating objectives, then it should be immediately
accepted and recorded in writing for future reference. However, the
contractor or supplier is more likely to provide an unsatisfactory or
vague response, or to ask fcr additional time to prepare a response.

In this case, the chief negotiator should attempt to determine the
reasons for the contractor's particular response and the relative im-
portance of the issue to him or her. The chief negotiator is then in
a better position to sell the jurisdiction's position on the issue.

The same approach should also be followed with issues on the

contractor's or supplier's agenda. The chief negotiator should press

the contractor or supplier to describe each issue as specifically as
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possible in order to determine his specific negotiating objective. At
the same time, the chief negotiator should decline to respond until
he clearly understaads the request, its impact, its significance and

its cost.

Step 2: Sell the Jurisdiction's Position

The jurisdiction's position on each issue is sold by exchanging
offers and counteroffers on an issue-by-issue basis. Success depends
both on facts and relative bargaining power; logic alone will not neces-
sarily persuade the contractor or supplier to accept the jurisdiction's
position. Thus, the chief negotiator frequently finds it necessary to
employ various negotiating tactics in an effort to present an accurate
plcture of the jurisdiction's concerns and to improve the jurisdiction's
relative bargaining power. The chief negotiator should, however, never
turn the negotiating process into an adversary proceeding.

The chief negotiator should rely upon the detailed (private)
agenda (prepared in Task 12, Step 7) and the views of the other team
rembers during the exchange of offers and counteroffers. The jurisdic-
tion's initial position on most issues should be taken from this agenda.
The chief negotiator should then advance intermediate positions and
introduce new issues based on his reading of the words, mannerisms, and
mood of the negotiations. He should also call recesses to allow the
entire negotiating team to assess the ramifications of the contractor
or supplier's counteroffers and to prepare positions for new issues
raised by the contractor or supplier. Finally, the negotiating team
should keep track of the financial and nonfinancial consequences result-

ing from additions, deletions, or revisions to the initial proposal.
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When logic does not seem to be moving the negotiations toward
agreement on an issue, the chief negotiator may wish to create some
progrese by making the contractor or supplier appear unreasonable, by

placing him on the defensive; by referring to a third party; by

appealing to emotions; or by using straw issues, walkouts, or recesses.

The chief negotiator should also be on the lookout for instances where
contractor or supplier is using these same tactics. For additional
assistance, refer to the over 200 strategies and tactics useful in

contract award negotiations that are described in Give and Take: The

Complete Guide to Negotiating Strategies and Tactics by Chester K.

Karrass (New York: Thomas Y. Crowell Co., 1974).

The chief negotiagor may or may not be able to sell the juris-
diction's position on an issue. If an agreement can be reached, it
should be recorded in writing and reviewed by both parties before the
next issue is addressed . If an agreement cannot be reached, the two
parties should expressly agree to disagree and move on to the next
issue. In moving from one issue to the next, the chief negotiator
should be extremely careful to ensure that both parties fully under-
stand the status of their agreement on the current issue -- temporary

disagreement, conditional agreement, final agreement, etc.

Step 3: Conclude the Negotiations

When an agreement is finally reached, the chief negotiators
for both parties should shake hands on it, and their verbal under-
standing should be recorded in a written memorandum signed by both

parties. The memorandum should describe each issue raised during the
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negotiations and how each was resolved in clear, simple, and objective
English. While the agreement is still subject to approval by top
management, this joint memorandum ensures that no important conditions
are overlooked or misunderstood. At this time, all other negotiations
sould be terminated.

When negotiations with a prospective contractor or supplier are
terminated without an agreement, the negotiating team should prepare
a permanent Negotiation Record and a formal termination letter. The
Negotiation Record should be part of the permanent file on the procure-
ment; it should include the original proposal and document all agree-
ments and unresolved issues. The formal termination letter should be
mailed as soon as possible, and it should clearly state the reasons for
terminating the negotiations and return any bonds posted with the pro-

posal.

Step 4: Prepare an Award Recommendation

When an agreement has been reached, the chief negotiator should
prepare a written Award Recommendation drawing upon information in the
technical and cost proposals, Evaluation Report, Memorandum of Under~-
standing, and other Negotiation Records. This Award Recommendation
should clearly describe the recommended proposal and the major factors
leading to its selection. It should also:

o Describe the changes made to the original proposal during
the negotiations.

o Document the rationale for any compromises in the jurisdic-
tion's negotiating objectives.

o Discuss the other contractor or suppliers with whom negotia-
tions were conducted and the unresolved issues that pre-
vented an agreement with them.
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o Include copies of the winning proposal and Memorandum
of Understanding.

This Award Recommendation should become part of the permanent
file on the procurement, and it should be used to present the results
of the negotiations to the appropriate decision-maker(s) for their
approval. This document can also be used to explain the award decision
to the press, internal auditors, unsuccessful contractors or suppliers

and any other interested party.
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MANAGFMENT APPROVAL PCINT #6

Recommendations by the procurement manager and chief jurisdiction

negotiator are just that -~ recommendations. They must otul'be approved

by the appropriste decision-makers, and contract documents must still

be executed before a binding agreement exists. In deciding whether or

not to approve the Award Recommendation, or in the absence of negotiations

the Avard Recommendation contained in the Evaluation Report, top manage-

ment should seek answers to the following questions:

o

Does the jurisdiction still need the product
or service?

Do the jurisdiction's requirements remain
the same? If not, should the jurisdiction
cancel the procurement, revige the specifi-
cations, and go through the procurement
process again?

Were there any irregularities in the pro-
curement procese that might have affected
the Award Recommendation?

Does the jurisdiction have the requisite
suthority to enter into the recosmended
agreement ?

Does the jurisdiction have the financial

resources to pay for the product or
service?
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TASK 14: AWARD THE CONTRACT

Tha procurement team muast now ensure that the contractual speci-

fications and/or the Memorandum of Understanding are translated into
« legally binding contract between the jurisdiction and contractor.
This task involves three steps:

1. Prepare the contract documents.

2. Execute the contract documents.

3. Notify unsuccessful offerors that the contract has been

awvarded.

Step 1: Prepare the Contract Documents

The initial draft of the contract documents should be prepared
by a lawyer who is familiar with the contractual specifications, the
winning bid or proposal, and, if negotiatione were conducted, the
Memorandum of Understanding. These draft contrac. documents should
then be revieved by other members of the procurement team -- includ-
ing the procurement manager, requirements and procurement specialists,
and chief negotiator -- to ensure that they accurately reflect the
terms and conditions of the procurement as they know them. In parti-
cular, this review should compare the draft contract documents with
the following documents:

o Technical specifications.

o] Contractual specifications.

o Winning bid or proposal.

o Memorandum of Understanding.

The draft should thern und:rgy final review by the jurisdiction's

legal staff.
V=22
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Step 2: Execute the Contract Documents

Two copies of the unsigned contract documents should be sent
to the contractor or supplier as soon as they have been approved in
final form by the procurement manager. The transmittal letter should
ask the contractor or supplier to sign and return the contracts, post
any required bonds, and supply all necessary certifications and per-
mits prior to a specific date. The ;ppropriate jurisdiction official
should sign both contracts only after these conditions are satisfied.
Last, one copy of tne fully executed contract should be sent to the

contractor or supplier.

Step 3: Notify Unsuccessful Offerors

After the contract is signed by both parties, the jurisdiction
should so inform the unsuccessful bidders or proposers. A formal
letter should be written that names the successful contractor or
supplier and thanks the unsuccessful firms for their time and effort.
The letter should also extend an offer to debrief the unsuccessful
offeror at a mutually agreeable time. Such a debriefing:

o Responds to the contractor or supplier's natural interest
in knowing why he was unsuccessful.

o Assists the unsuccessful contractor or supplier in submit-
ting more acceptable offers on future procurements.

o Allows the jurisdiction to develop and maintain good
relationships with contractors or suppliers who may help to
meet future procurement needs.

In debriefing unsuccessful offerors, the procurement manager

must exercise care to ensure that these unsuccessful offerors are not

given any proprietary or confidential information. Furthermore, they
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should not be led to think that an appeal of the award decision to

higher authorities would be successful.
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SECTION VI -- CONTRACT ADMINISTRATION

The procurement process does not end with the award of a contract.
The contractor's performance must be continually monitored, the contract
itself may be amended in response to unforeseen problems, and the con-
tract must eventually be closed-out br terminated. In performing these
tasks, the procurement team should:
o Assure a mutual understanding of the rights, obligations,
and responsibilities of both the contractor and the govern-

] i ment under the contractual agreement.

o Provide the contractor with the support due him under the
1 contract and otherwise uphold the contractual agreement.

A V Correct any problems faced by the contractor in meeting
( his or her obligations and responsibilties.

-]

o Implement any contract changes desired by the government.

1 o Protect the government's interests in the event of default
by the contractor or contract termination.

This contract administration phase requires the special expertise offered
by a requirements specialist and a procurement specialist. A financial
expert, lawyer, and negotiator may also be required to handle special

situations.
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TASK 15: MONITOR CONTRACT PERFORMANCE

Performance monitoring allows the jurisdiction to diagnose
problems that may lead to work change orders, schedule slippages, cost
overruns, and/or unacceptable product quality. Three steps should be
taken to guard against those problems:

1. Designate a Contract Administrator.

2. Establish Administrative controls.

3. Monitor work progress regularly.

Step 1: Designate a Contract Administrator

One person must be given responsibility for administering the
contract. This Contract Administrator should be the single focal point
for all interactions between the contractor and the jurisdiction, and
should be responsible for the following actions:

o Coordinating the flow of information between the contractor
and the jurisdiction (while a free flow of information be-
tween the two is invaluable from a technical perspective,
it frequently leads to improperly authorized, government-
initiated changes that can be used by the contractor to
make claims for additional compensation).

o Responding to all requests made by the contractor.

o Monitoring disbursements against the contractual budget.

o Monitoring actual procurement progress against the work
schedule.

o Coordinating the delivery of data or services to the con-
tractor in sufficient time to avoid delays.

o Authorizing all no-cost contract modifications and recommend-
ing all cost adjustments to the appropriate decision-makers.

o Reviewing and approving all contract deliverables.
The Contract Administrator should have a technical background

to promptly diagnose problems in the acquisition, processing, interpre-
VIi-2




S

" TN SN IO A

tation and presentation of remote sensing data, and a managerial back-
ground to effectively administer all financial, contractual, and manage-
rial concerns. The primary alternative -- assigning technical respon-
sibilities toone person, and financial and contractual responsibilities
to another -- is less satisfactory because no one individual is respon-
sible for comparing technical progress and contractual expenditures.
The jurisdiction's chief administrative officer, or someone else
with the appropriate authority, must formally designate the Contract
Administrator by name and clearly define his or her resonsibilities
vis-a-vis the contract. This designation should be sent, by letter, to
the contractor, user agency, purchasing agency, and all members of the
procurement team so there can be no misunderstanding as to where the

authority for administering the contract lies.

Step 2: Establish Administrative Controls

The Contract Administrator and the contractor's project manager
should review the rights, obligations, and responsibilities of both
parties soon after the contract is signed. During this review, they
should again discuss all issues that were difficult to settle during
negotiations since these issues are the most likely points for future
disagreement. They should then review the following items:

o Communication channels between the jurisdiction and the
contractor, designating specific personnel by name, title,
responsibility, address, and telephone number.

0 Major milescones, including the due dates for all contract
deliverables and the provision of all property, material,

and manpower by the jurisdiction to the contractor.

o Administrative and technical requirements for reporting
work progress.
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o Administrative requirements for reporting expenses and pro-
cedures for progress payments or other financial arrange-
ments.

o Administrative and technical procedures for inspecting and
accepting contract deliverables.

o Administrative procedures for authorizing'modifications to
the contract.

Written progress reports are essential if the Contrsct Administra-

tor is to maintain control over the project. Regular progress reports
should describe actual progress during the current reporting period,
deviations from planned progress, and problems anticipated in the next
reporting period. Progress reports should also explain the reason(s)
for these deviations (current and expected); outline what 1s being done
to correct them; and indicate what assistance, if any, is required from
the jurisdiction.

Control is facilitated by requiring the contractor to submit

(1) a baseline schedule, for approval by the Contract Administrator,

‘and (2) a comparison of actual progress to the baseline schedule with

each written progress report. A baseline schedule is simply a bar
chart listing the scheduled start and completion dates for each task
and schedule in the project, plus the dates of special events such as
the delivery of required products, services, reports, or other documen-

tation. Progress is indicated by blackening in completed activities.

Cost controls are another means of determining whether the pro-
curement is proceeding as planned. Cost controls warn the Contract
Administrator of any problems the contractor may have in completing

the required work within the contractual cost limits by showing the
Vi-4
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relationships between actual and expected costs. Cost controls are
also used with cost-reimbursement contracts as a means of noting devia-
tions from target costs. The Contract Administrator can then suggest
actions that will reduce these and future deviations thereby keeping
actual costs as low as possible. Finally, cost control is maintained
by requiring the contractor to submit (1) a baseline cost plan, for
approval by the Contract Administratér, and (2) a cost status report
with each written progress report.

Quality control is established by the test and inspection proce-
dures written into the specifications and contract. The Contract Adminis-
trator should assign the responsibility for conducting these tests and
inspecting all documents, products, and services to individual require-
ments specialists and technical support specialists. The Contract Adminis-
trator should also ensure that the tests and inspections are conducted in
a timely fashion to avoid having the contractor hold the jurisdiction res-
ponsible for any delays in the delivery of the final product or service.
Also, the Contract Administrator should review the results of every
test or inspection procedure to determine the existence of any problems.

Other contractual controls are written into the contract documents.
These controls regulate actions the contractor might take that affect
the contractual relationship itself. For example, contracts frequently
require the jurisdiction (i.e., the Contract Administrator) to approve

all subcontracts and the assignment of clainms.

Step 3: Monitor Work Progress

The Contract Administrator should be respoasible for continually

monitoring the work done by the contractor. Ha or she should carefully
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study the written progress reports, cost status reports, and other ad-
ministrative controls established in Step 2 in order to uncover existing
or potential problems. At the first hint of schedule slippage, cost
overrun, unacceptable quality, or any other problem, the Contract Ad-
ministrator should evaluate the seriousness of the problem, judge the
adequacy of the contractor's plans for correcting or avoiding the prob-
lem, and suggest further corrective acti&n, as necessary. More specific-
ally, the Contract Administrator should be responsible for:

o Ensuring the timely submittal of all progress and cost
status reports.

o Comparing these reports with the baseline schedule and cost
plans.

o Ensuring that the contractor receives the governmental support
promised him in a timely fashion.

o . Ensuring the timely delivery of all products, services, and
documentation required by the contract.

o Ensuring that all quality control procedures (i.e., tests and
inspections) are followed by the appropriate requirements and
technical support specialists immediately after receipt of
each contract deliverable.

o Reviewing the results of tescs and inspections before closing-
out the contract.
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TASK 16: AMEND THE CONTRACT, AS NECESSARY

Contract amendments should be avoided whenever poseible because
they usually lead to price increases, schedule slippages, and other
problems; nevertheless, unforeseen problems, circumstances, and events
may make 8 contract amendment a necessity. To protect the jurisdic-
tion's interest, contract amendments should not be discussed with the
contractor (either in person, by teléphone, or in writing) without the
prior knowledge and explicit approval and/or direct supervision of the
Contract Administrator.

The Contract Administrator can maintain control over contract
amendments by requiring that all proposed amendments follow these six
steps:

l. Draft the contract amendment.

2. Evaluate the proposed contract amendment.

3. Price the proposed anendment.

4. 1Issue a formal charge order under a unilateral change clause
(in emergencies only).

5. Negotiate an acceptable agreement.

6. Execute the contract amendment.

Step 1: Draft the Contract Amendment

A contract amendment may be proposed by either the jurisdiction
or the contractor. Regardless of who proposes an amendment, the amend-
ment should be written in the actual language that will be inserted
into the contract itself. Supporting documents should answer the fol-

lowing questions:
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o What are the expected disadvantages of the amendment?
o How can the amendment benefit the procurement?

o How critical is the amendment to the success of the procure-
ment?

o What unforeseen circumstances, problems, or events make the
amendment necessary?

o What tasks and steps will need to be added, deleted, or
changed to implement the amendment? Why are these modifi-
cations necessary?

o What impact will the amendment have on requirements for
manpower and materials?

o What impact will the amendment have on requirements for
governmental support, evaluation, and testing?

o What impact will the amendment have on direct labor costs,
overhead costs, expenses, or profits?

o What impact will the amendment have on the ability to com-
plete the contract on schedule?

Step 2: Evaluate the Proposed Contract Amendment

The Contract Administrator should review all draft contract
amendments and supporting documents and decide whether they merit f{ur-
ther consideration. Since a detailed evaluation of an amendment's
impact and cost may take some time, the Contract Administrator should
consider issuing a formal, written directive ordering the contractor
to stop or slow work on specified tasks until further notice is given.

The Contract Administrator should draw upon the skills of appro-
priate requirements specialists and technical support specialists in
evaluating the proposed contract amendment. The evaluation itself
should focus on the advantages and disadvantages of the proposed amend-
ment:

vVi-8

O



o Is each benefit cited in the supporting documents true and
desirable?

o How significant are the amendment's limitations?

Additional questions relating to the feasibility of the proposed amend-

ment are provided in Task 3, Step 6.
Once the Contract Administrator reaches a decision as to the
desirability of the proposed amendment, he should proceed as follows:
° If the proposed amendment does not merit further considera-
tion, then a formal letter rejecting the proposal and spe-

cifying the reason(s) for this decision should be sent to
the contractor.

Rl - L e

o If a desirable amendment was proposed by the contractor, it
L should be independently priced (Step 3) prior to negotiating
an acceptable agreement (Step 5).

> vy -

o If a desirable amendment was proposed by a government employee,
- it should be revised to incorporate the recommendations of
( ’ the reviewers and to delete the cost estimate before being
i formally transmitted to the contractor. The transmittal
letter, signed by the Contract Administrator, should direct
the contractor to assess the merits of the proposed amend-
ment and submit a priced counter-proposal. This counter-
: proposal should then be independently priced (Step 3) prior
1 to negotiating an acceptable agreement (Step 5).

i ) If there is not enough time for adequate negotiations and
the contract contains a unilateral change clause, the Con-
tract Administrator may price the amendment (Step 3) and
issue a formal change order (Step 4) before negotiating

r an acceptable agreement (Step 5). However, this option
should be used only in emergencies since it puts the juris-
F diction at a great disadvantage in any contract amendment
negotiations.

Step 3: Price the Amendment

The next step is to develop an independent cost estimate for the

gty

] contract amendment. This cost estimate should be prepared jointly by

the Contract Administrator and appropriate requirements and technical

3 (:) support specialists, following the cost estimating guidelines provided

in Task 3, Step 5.



In developing a cost estimate, the original contract price
should be adjusted to reflect work that is added to or deleted from
the contract. This adjustment may be made using one of three methods:

o Price the completed work that is being deleted from the
contract at the original contract rates and new work that
is being added to the contract at current or projected
rates.

o Leternine the net change in the work requirements for each
labor category, type of material, type of facility, and
other cost factors, and price net reductions at the original
contract rates and net additions at curreant or projected
rates.

o Determine uncompleted work that is being deleted from the
contract at current or projected labor and overhead rates
and the original contract profit rate, and new work that
is being added to the contract at current or projected
rates.

In analyzing the contractor's price proposal, the procurement
team should be aware that it is always to the contractor's advantage
to minimize the scope and costs of the work being deleted while maxi-
mizing the scope of the work being added. Therefore, the procurement
team should analyze each labor and expense category in the original
contract and in the new proposal to determine if the deleted work is
underestimated or if added work is overestimated. They should check
to see if the new proposal suggests a learning curve in estimating
basic labor and expenses, and also check to see if the new proposal
1is based on actual costs instesd of unadjusted projections of past
trends. Major changes in the overhead and profit rates should be
carefully validated, perhaps by an audit. The contractor should,
however, be granted an increase in the profit rate if the added work

{ is more complex and risky than the work that is being deleted. The
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proposed cost plan should then be checked to ensure that it is reason-
able, mathematically accurate, and consistent with generally accepted

cost guidelines.

Step 4: Issue a Formal Change Order, 1f Necessary

If there is not enough time to negotiate a contract amendment
and the contract includes a unilateral change clause, then the Contract
Administrator may issue a formal change order. A formal change order
is a letter, signed by the Contract Administrator, that is identified
as a change order and describes changes to work tasks and the basesline
schedule plan. Upon receipt of a change order, the contractor is imme-
diately authorized to begin work on the changed tasks. Since work
begins before a cost agreement is reached, this chenge order procedure
can be expensive. THIS PROCEDURE IS NOT RECOMMENDED; its use should

be limited to true emergency situations.

Step 5: Negotiate an Acceptable Agreement

Negotiating a contract amendment is similar to negotiating a
sola-gource contract. The Contract Administrator should carefully
review Tasks 12 and 13 in Section V for detailed guidance on how to

prepare for negotiations and how to negotiate an agreement.

Step 6: Execute the Contract Amendment

The execution of a contract amendment is a straight-forward
procedure. The contract document incorporating the amendment should
be prepared by a lawyer -- preferably the same lawyer who prepared the

original contract -- based upon the Memorandum of Understanding. This
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document should t'en be reviewsd by the Chief Negotistor and Contract
Mministrator prior ro obtaining tha approval of che appropriate deci-
sion-maker(s), (e.g., the department head, change control board, chief
sdministrative officar, or council). Next, the approved contract docu-
ment should be sent to the contractor for his signature and, upon its
return, signed by an authorized official .of the jurisdiction. Finally,
the Contract Administrator should formally direct the contractor to pro-

ceead with the contract as amended.
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TASK 17: CLOSE-OUT OR TERMINATE THE CONTRACT

All contractual relationships must eventually be closed-out
upon completion of all the work, or terminated prior to completion.
A cuntract close-out is an administrative procedure involving formal
acceptance of all contract deliverables and payment of the contractor's
final invoice. A contract termination is generally a unilateral action
that - :i2ps work on all or part of :ﬁe contract for cause or convenience,
A contract can also be terminated by mutual agreement in the same way
that a contract is amended (see Task 16).

This task consists of three steps:

1. Close-out the contract.

2. 1ssue a Stop-Work Order.

3. Settle all claims.
Step 1 is performed only upon the satisfactory completion of all work.

Steps 2 and 3 are performed only to terminate a contract for cause or

convenience.

Step 1: Close-Out the Contract

A contract should not be closed-out until the Contract Adminis-
trator is satisfied that all contractual obligations have been met by
the contractor. This occurs when two conditions have been met:

° The required products or services have been tested or
inspected (see Task 15, Step 2).

o The results of these tests and inspections indicate that the

required products or services comply with the technical spe-
cifications.

The Contract Administrator should formally notify the comtractor,

in writing, of the jurisdiction's final acceptance of all work products

Vi-13



as soon as these conditions are met. The contractor's final invoice
should be paid. 1If, however, the previous payments and final invoice
exceed the contract price or cost ceiling, then the Contract Administra-
tor should ask the contractor to submit a revised invoice for an accep-
table amount. Finally, all information relating to the procurement
should te given to the procurement manager for final evaluation of the

contract, contractor, and procurement.

Step 2: I1ssue a Stop-Work Order

All or part of the contract may be terminated for cause whenever
the contractor refuses or clearly fails to meet contractual performance
requirements. Common causes for default include: failure to deliver
acceptable products or services; failure to meet scheduled delivery
dates or contractual milestones; failure to perform according to other
contractual terms and provisions; failure to resolve disputes or. offer
explanations on disputed terms, conditions, or requirements; or demon-
strated lack of progress that is harmful to the jurisdiction.

The contractor should be warmed that he or she is in default
before work is actually stopped. This warning should consist of a
fcrmal letter from the Contract Administrator specifying how the con-
tractor is in default and suggesting that these problems be corrected
within a specified time frame such as ten or thirty days.

1f a Stop-Work Order is required, it should be sent by telegram
and followed up with a formal letter signed by the Contract Administrator.
The telegram should convey:

o The effective date of the Stop-Work Order.

Vi-14



o

o The scope of the Stop-Work Order in terms of the specific
work tasks being terminated (the entire contract or any por-
tion of it can be covered by the Stop-Work Order).

o Instructions for stonping work, cancelling all purchase
orders, end terminating all subcontracts.

o A request that the contractor acknowledge receipt of the
Stop-Work Order.

The letter should convey any claim forms used in processing a contract
settlement, provide instructions for filling out these forms, establish
a due date for submitting them and present any additional information
helpful in settling claims.

If the original contract includes a termjination for convenience
clause, the jurisdiction can also issue a Stop-Work Order for its own
reasons, regardless of contractor performance. Federal Government
contracts usually include a termination for convenience clause and
there is nothing to preclude its use by state or local governments.
When a contract is terminated for convenience, however, the jurisdic-
tion makes full settlement for all in-process work, materials, equip-
ment, and cancellation charges for outstanding service and supply con~
tracts. A termination for convenience clause is usually invoked when
program funding is cancelled, unexpected technological advances make
the contracted products or services obsolete, or new constraints are

imposed by political or administrative decisions.

Step 3: Settle All Claims

When a contract is terminated, the contractor may or may not
be due any money, and the government may or may not be due monetary

damages, materials, equipment, or partially completed work. The
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settlement agreement is dependent upon whether the termination is for
cause or convenience. Negotiations between the contractor and jurisdic-
tion also influence its outcome.

When a contract is terminated for cause, the jurisdiction is
only responsible for work that is satisfactorily completed. In fixed
price contracts, the jurisdiction is gengrally liable only for work
it had already accepted at the time of default. In cost-reimburseable
contracts, the jurisdiction is generally liable for all allowable costs
incurred up to the time when the contractor receives the Stop-Work Order.

When a contract is terminated for ccnveidence, the jurisdiction
is liable for all start-up costs, partially and fully completed work,
and for any cancellation charges on outstanding purchase agreements or
subcontracts. The contractor is liable for any costs incurred after
receipt of the Stop-Work Order.

The process of negotiating a settlement after a Stop-Work Order
has been issued is similar to negotiating a contract amendment except
that an audit of the contractor's books may also be required. The con-
tractor is requested to submit a settlement proposal that serves as the
basis for the negotiations. The Contract Administrator should (1) for-
mulate the jurisdiction's negotiating objectives, (2) select the nego-
tiators, (3) review the amended contract with them, (4) review the
contractor's performance with them, and (5) brief them on their roles
and methods of communication during the negotiation sessions. The
negotiating team should then (6) evaluate its relative bargaining power,
(7) select a time and place for the negotiaticns, (8) prepare a meeting

agenda, {(9) initiate the discussions, (10) sell its positions, and

VIi-16
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(11) conclude the negotiations with a signed Memorandum of Understzuding.
Further guidance in these areas is found in Section V, Tasks 12 and 13.

A formal settlement agreement is based on the Memorandum of
Understanding and should be prepared by a government lawyer and reviewed
by the Contract Administrator and Chief Negotiator. Approval of the
settlement agreement should then be obtained from the approprite decision-
maker(s). The Contract Administratﬁr should transmit the approved agree-
ment to the contractor with a letter requesting him to sign it and return
it with a final invoice. Upon the return of the letter and invoice, an
anthorized official should sign the agreement for the government, the
Contract Administrator should check to see that all terms of the agree-
ment are met, and the invoice should then be paid. Finally, the Contract
Administrator should turn over all written progress and cost status
reports, the results of all quality control tests and inspections, a
copy of the settlement agreement, and all other information relating to
the procurement over to the procurement manager for a final evaluation

of the contract, contractor, and procurement.
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APPENDIX A

Sources of Technical Assistance

-- Federal Programs Offering User Assistance

== Selected U.S. University Remote Sensing Programs
or Laboratories

-- State Remote Sensing Coordinators
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APPENDIX A-1

Federal Programs Offering User Assistance

Organization

Address

Services

NASA Remote Sensing
Regiortal Applications
Centers

(Northeastern, Middle At~
lantic, and Great Lakes
States)

Dr. Philip Cressy, Head

Eastern Regional Remote
Sensing Applications
Center

NASA/Goddard Space Flight
Center

Greenbelt, Maryland 20771

(301) 982-2658

{(Southern and Lower Mid-
western States)

Mr. Fred A. Patterson, Chief

Applications & User Develop-
ment Group

Earth Resources Laboratory

NASA/National Space Technol-
ogy Laboratories

NSTL Station, MS 39529

(601) 688-2042

(Western States, Alaska
and Hawaii)

Dr. Dale Lumb, Chief

Technology Applications
Branch

NASA/Ames Research Center

Moffett Field, CA 94035

(415) 965-6370

VIiI-2

Orientation, training, coop-

erative projects and techni-
cal assistance to State and
Local Governments interested
in applying Landsat data to
meet their information needs
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=

USGS EROS Data Center
(EDC)

EROS Applications
( Assistance Facilities

User Services Unit
EROS Data Center

U.S. Geological Survey
Sioux Falls, SD 57198
(605) 594-6511

EROS Applications
Assistance Facility

U.S. Geological Survey

National Space Technology
Laboratories

NSTL Station, MS 39529

(601) 688-3541

EROS Applications
Assistance Facility
U.S. Geological Survey
1925 Newton Square East

Mail Stop 730
Reston, VA 22090
(703) 860-7871

EROS Applications
Assistance Facility
U.S. Geological Survey
Geophysical Institute

University of Alaska
Fairbanks, AK 99701
(907) 497-7487
(Seattle operator will
connect to Fairbanks
aumber)

VII-3

The Data Center provides ac-
cess to Landsat imagery,
aerial photography acquired
by U.S. Department of Inte-
rior and aerial imagery ac-
quired by NASA research
aircraft and satellites.
Over 5 million images and
photographs can be accessed
through the Data Center.

The Center also provides
training in the interpreta-
tion and application of
remotely s~nsed data. EDC
sponsors orientation sessions,
workshops, courses and coop-
erative demonstration pro-
jects as part of its train-
ing program.

Applications Assistance
Facilities contain microfilm
coples of data archived at
the EROS Data Center. Sci-
entific personnel are avail-
able for assistance in apply-
ing data to a variety of
resource and environmental
problems and ordering data
from EDC via remote computer
terminals located at these
facilities.
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USGS National
Cartographic Informa-
ion Center (NCIC)

EROS Applications
Assistance Facility

HQ Inter-American Geodetic

Survey
Headquarters Building
Drawer 934
Fort Clayton, CZ

National Cartographic
Information Center

U.S. Geological Survey

507 National Center,

Room 1-C-107

12201 Sunrise Valley Dr.

Reston, VA 22092

(703) 860-6045

Eastern National Carto--
graphic Information
Center .

U.S. Geological Survey

536 National Center

12201 Sunrise Valley Dr.

Reston, VA 22092

(703) 860-6336

Mid-Continent NCIC
U.S. Geological Survey
P. 0. Box 133

1400 Independence Road
Rolla, MO 65401

(314) 364-3680

Rocky Mountain NCIC
U.S. Geological Survey

Box 25046, Federal Center

Mail Stop 504
Denver, Colorado 80205
(303) 234-2326

Western NCIC

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

(415) 323-8111, ext. 2426

Vil-4

NCIC collects and organizes
descriptive information
about cartographic data from
federal agencies, tells where
they are located, ensures
their availability and pro-
vides ordering assistance.
NCIC also provides profes-
sional assistance in select-
ing and identifying the best
cartographic data to solve a
problem. The kinds of data
which NCIC collects informa-
tion on includes maps, charts,
aerial and space imagery, geo-
detic control, digital data,
cartographic publications and
other survey data. NCIC also
provides ordering assistance
for aerial and satellite pro-
ducts available from the EROS
Data Center.

O
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Appendix A-1 (continued)

National Space Technology
Laboratories NCIC

U.S. Geological Survey

Building 3101

NSTL Station, MS 39529

(601) 688-3544

Tennessee Valley Authority
NCIC '

200 Haney Building

311 Brood Street

Chattanooga, TN 37401
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Selected University Remote Sensing Programs or Laboratories (:

APPENDIX A-2

Remote sensing Facility/

Area(s) of Major

School Program Applications
University of California Remote Sensing Research Forestry
Program Agriculture
School of Forestry and Range management
Congervation Water resources

Colorado State University

Cornell University

Georgia Institue of
Technology

University of Georgia

University of Idaho

University =f Kansas

Louisiana State University

University of Miami

Berkeley, CA 97420

Engineering Research Center
Foothills Campus
Fort Collins, CO 80523

College of Engineering
Remote Sensing Program
464 Hollister Hall
Ithaca, NY 14850

Remote Sensing Unit
Georgia Tech

Engineering Experiment Station

Electromagnetic Laboratory
Electro-optics Division
Atlanta, GA 30332

University of Georgia
Department of Geography
Athens, GA 30602

Geology Department

Geophotography and Remote
Sensing Center

Mosco, ID 83843

Center for Research
Remote Sensing Laboratory
2291 Irving Hill Drive
Lawrence, KS 60645

Remote Sensing and Image
Processing Laboratory
Louisiana State University
Baton Rouge, LA 70803

Remote Sensing Laoboratory
P. 0. Box 248003
Coral Gableg, FL 33124

VIiI-6

Multidisciplinary

Multidisciplinary

Multidisciplinary

Multidisciplinary

Geology
Hydrology

Land Use

Agriculture

Soil moisture

Microwave

Analog and digital
optical systems

Multidisciplinary

Meterology ‘
Oceanography {:)

Air and water pollution
Water resources



¥

<
)

e

u———

University of Michigan

University of Minnesota
Mississippl State
University

Murray State University

University of Missouri
at Columbia

University of Missouri
at Rolla

University of Nebraska

University of New Mexico

North Carolina State
University

Oklahoma State
University

University of Oklahoma

Remote Sensing Program
University of Michigan
Ann Arbor, MI 48194

Remote Sensing Laboratory
College of Forestry
St. Paul, MN 55108

Mississippi Remote Sensing Center
P. 0. Drawer FD
Mississippi State, MS 39762

Mid-America Remote Seasing Center
Murray State University
Murray, KY 42071

University of Missouri at Columbia
Geographic Resources Center

240 Electro Engineering Building
Columbia, MO 65211 )

Remote Sensing Laboratory

Department of Geological Engineering

University of Missouri - Rolla
125 Mining Building
Rolla, MO 65401

Remote Sensing Application
Laboratory

P. O. Box 688

Omaha, NE 68101

Technology Applications Center
Albuquerque, NM 87131

North Carolina State University
Department of Forestry

P. 0. Box 5488

Raleigh, NC 27650

Center for Application of
Remote Sensing

405 Engineering South .

Stillwater, OK 74078

Department of Geography

University of Oklahoma
Norman, OK 73019

V1I-7

Torestry

Wildlife

Ingect and plant dise
detection

Land usge

Light reflection

Energy flow modeling

Geological prospectin

Water quality

Urban analysis

Forestry
Range management
Hydrology

Multidisciplinary

Multidisciplinary

Multidisciplinary

Multidisciplinary

Lana use and
Wet lands analysis

Multidisciplinary

Multidisciplinary

Multidisciplinary

Multidisciplinary



Oregon State University
University

Pennsylvania State
University

Purdue University

University of South
Carolina

South Nakota State
University

Stanford University

Middle Tennessee State
University

Texas A & M University

University of Texas

University of Washington

Environmental Remote Sensing
Applications Lab
Corvallig, OR 97331

Office for Remote Sensing of
Earth Resources, Space
Science and Engineering
Laboratory

319 Electrical Engineering West

University Park, PA 16802

LARS
1220 Potter Drive

Purdue Univer|1t¥
West Lafayette, IN 47907

University of South Carolina
Computer Service Division
514 South Main Street
Columbia, SC 29208

Remote Sensing Institute
Brookings, SD 57006

Department of Applied Earth
Science

Remote Sensing Laboratory

Stanford, CA 94305

Geobased Information System
for Tennessee
01d Main Building
Middle Tennessee State Univer-
sity
Murfreesboro, TN37130

Remote Sensing Center
Texas A & M University
Collage Station, TX 77843

University of Texas at Austin
Department of Geography
Austin, TX 78712

Department of Urban Planning

Remote Sensing Applications
Laboratory

Mail Stop JO-40

Seattle, WA 98195

VIiI-8

Multidisciplinary (*)

Multidisciplinary

Computer analysis tech-
niques

Multidisciplinary

Multidisciplinary

Geology

Soil types -
Computer techniques (_)
Gcobotany

Multidisciplinary

Multidisciplinary
Multidisciplinary

Land occupancy
Environmental mapping
and analysis
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APPENDIX A-)

State Remote Sensing Coordinators*

ALABAMA

Mr. Walter Stevenson

Plannning and Development Office
Office of the Governor

3734 Atlsnta Highway

Moantgomery, AL 36130

ALASKRA

Mr, James R. Anderson
Department of Natural Resources
3001 Morcupine Drive

Anchorage, AK 99501

ARTZONA

Mr. Mike Castro

In‘ormation Resources Division
1624 West Adams

Phoenix, AZ 85007

ARKANSAS

Mr. William V. Bush
Geological Commission
Department of Commerce
3815 Roosevelt Road
Little Rock, AR 72204

CALIFORNIA

Mr. Timothy Hays

Office of Planning & Research
1400 - 10th Street, Room 15%
Sacramento, CA 98514

COLORADO

Mr. Leonard Slosky
Covernor's Office

136 State Capitol Building
Denver, Colorado 80203

DELAWARE

Mr. David L. Hardin

Department of Natural Rescurces
and Environmental Control

Box 1401

Dover, DE 19901

FLORIDA

Mr. William Kuyper

State Topographic Office
Department of Transportation
Haydon Burns Building
Tallahassee, FL 32304

GEORGIA

Mr. Bruce Rado

Environmental Protection Division

Resource Asscssment Program

19 Martin Luther King, Jr., Drive
Southwest, Room 400

Atlanta, Georgia 30334

HAVALT

Mr. Shoji Kato

Department of Planning and Economic
Development

P.0. Box 2359

Honolulu, HI 96804

1DAHO

Mr. Kim Johnson

Department of Water Resources
373 West Franklin Street
%oise, l1daho 83720

*Connecticut and Rhode Island do not
have contacts.



Appendix A-3 (continued)

ILLINOIS MAINE
Mr. John A. Bishop Mr. James Conners
Institute of Natural Resources Land Use Regulatory Commission
325 West Adams Street State House
Springfield, IL 62706 Augusta, ME 04333
INDIANA MARYLAND
Mr. David Zumeta Ms. Susan Alderman
Forest Resource Planner Department of Scate Planning
State Planning Services Agency 301 West Preston Street
143 West Market Street Baltimore, MD 21201
Indianapolis, Indiana 46204
MASSACHUSETTS
IOWA
Dr. Robert L. Huguenin

Mr. Bernard Hoyer Remote Sensing Center
Iowa Geological Survey Blaisdell House
123 North Capitol University of Massachusetts
Iowa City, Iowa 52240 Amherst, MA 01003
KANSAS MICHIGAN
Dr. Ed Martinko Mr. Larry Folks
KARS Program Division of Land Resource Programs
Space Technology Center Department of Natural Resources
University of Kansas Steven T. Mason Building
Lawrence, KS 66045 Lansing, MI 48909
KENTUCKY MINNESOTA
Dr. Wally Dryden Mr. Don Yaegar
Department of Natural Resources and State Planning Office

Environmental Protection 101 Capitol Square Building
Capital Plaza Tower 550 Cedar Street
Frankfort, KY 40601 St. Paul, Minn. 5510]
LOUISIANA MISSISSIPPI
Dr. Charles Harlow Mr. Paul E. Downing
Remote Sensing and Image Processing Research and Development Center

Laboratory P.0. Box 2470
3418 CEBA Jackson, MS 39205

louisiana State University
Baton Rouge, LA 70803
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Appendix A-3 (continued)

MISSOURI

Dr. Chris Johannsen
Cooperative Extension Service
214 Waters Hall

University of Missouri
Columbia, MO 65201

MONTANA

Mr. Thomas Dundas

Department of Community Affairs
1424 9th Avenue

Helena, MT 59601

NEBRASKA

Dr. Rex Peterson

Remote Sensing Center

Institute of Agriculture and
Natural Resources

University of Nebraska

113 Nebraska Hall

Lincoln, NE 68588

NEVADA

Mr. Mike Nolan

State Planning Coordinator's Office
Capitol Building

Capitol Complex

Carson City, NV 89710

NEW HAMPSHIRE

lr. James F. McLaughlin
Office of State Planning
2-1/2 Beacon Street
Concord, NH 03301

VIiI-11

NEW JERSEY

Mr. Bob Mills

Bureau of Planning & Automated
Systems

Department of Environmental
Protection

88 East State Street

Trenton, New Jersey 08625

NEW MEXICO

Ms. Kate Wickers

Department of Natural Resources
Villagra Building

Snta Fe, NM 87503

NEW YORK

Mr. John C. Harmon

Department of Environmental
Conservation

50 Wolf Road

Albany, NY 12233

NORTH CAROLINA

Mr. Peter Lund

Department of Natural Resources
and Community Development

P.O. Box 27687 ’

Raleigh, NC 27611

NORTH DAKOTA

Dr. Roland Mower

Institute for Remote Sensing
University of North Dakota
Grand Forks, ND 58201
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OHIO

Mr. Gary Schall

Remote Sensing Unit

Department of Natural Resources
Fountain Square

Columbus, OH 43224

OKLAHOMA

Mr. Keith Vaughn

Water Quality Program

Oklahoma Conservation Division
20 State Capitol

Oklahoma City, OK 73105

OREGON

Department of Land Conservation
and Development

1175 Court Street, N.W.

Salem, OR 97301

PENNSYLVANIA

Mr. Gary Peterson

ORSER

220 Electrical Engineering, West
Pennsylvania State University
University Park, PA 16802

SOUTH CAROLINA

Mr. Gerald R. Minick

USC Computer Graphics

2712 Middleburg Drive, Suite 104
Columbia, SC 29204

SOUTH DAKOTA

Mr. Bill Ripple

State Planning Bureau
Capitol Building
Pierre, SD 57501

VII-12

TENNESSEE

Mr. Sam Pearsall

Tennessee Heritage Program
Department of Conservation
2611 West End Avenue
Nashville, TN 37203

TEXAS

Mr. David Ferguson, Director
Information Systems and Services

Texas Department of Water Resources

P.0. Rox 13087
Austin, TX 78711

UTAH

Ms. Martha Smith

Utah Geological Survey

606 Blackhawk Way

Salt Lake City, Utah 84108

VERMONT

Mr. Dennis Malloy, Chief
Vermont Information Service
State Planning Office
Pavilion Office Building
Monteplier, Vermont 05602

VIRGINIA

Mr. Warren Hypes
Langley Research Center
Code 325

Hampton, VA 23665

WASHINGTON

Mr. Michael J. McCormick
Planning & Community Affairs
State of Washington

400 Capital Center Building
Olympia, Washington 98504
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Appendix A-3 (continued)

WEST VIRGINIA

Dr. Peter Lessing

Geological and Economic Survey
P.0. Box 879

Morgantown, WV 26505

WISCONSIN

Ms. Brenda Hagman

Ecological and Environmental
Planning Unit

Department of Administration

101 South Webster

Madison, WI 57302

WYOMING

Mr. Collin Fallat

Office of State Planning Coordinator
State Capitol

Cheyenne, WY 82002
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APPENDIX B

Major Sources of Existing Aerial and
Satellite Remote Sensing Data

Major Sources of Existing Aerial Photography

Major Satellite Sources of Remote Sensing Data
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