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Review of a Design-Build Option 

Background 

Development of the Nonproliferation and International Security Center (NISC) project was started 
originally in 1996. The NISC project is to provide 163,375 square feet of laboratory and office 
space for 465 technical and support staff. The total estimated cost for the facility is about sixty 
million dollars, The facility will consist of a new structure rising four stories above a one level 
basement. A one story high-bay area and basement will be provided on the West End of the 
structure. One of the primary objectives of the project is to consolidate operations currently 
located in about 30 structures at three different sites. At the time the project started, the Los 
Alamos National Laboratory (LANL) generally followed the standard process for construction of 
Design, Bid, and Build (DBB), The DEB process had been used at Los Alamos for the past 50 
years. The NISC project was developed using the DBB process. 

The NISC project team is composed of team members from the following organizations: the 
Nonproliferation and International Security (NIS) Division, users of the facility; Project 
Management (PM) Division, the Laboratory’s construction management organization; Los 
Alamos Area Office of the Department of Energy; Business Operation (BUS), the Laboratory’s 
procurement office; Security (S) Division, the Laboratory’s security office; and Environment, 
Safety, and Health (ESH) Division, the Laboratory’s main safety office. The team has the 
responsibility to insure that the NISC will meet the user requirement and comply with DOE 
orders. 

Standard DOE approach 

DOE has a number of policies and procedures related to the authorization and construction of 
projects. These policies and procedures generally favor the Design, Bid and Build process. The 
process include the following key items: 

1) Authorization to develop a Conceptual Design Report (CDR) 
2) Development of the CDR 
3) Validation of the CDR 
4) Authorization and fimding to design the facility 
5 )  Validation of the design 
6) Authorization and funding to build the facility. 

This approach placed the project management team in the position of resolving conflicts between 
the A/E and the contractor. The project management often also has to resolve conflicts between 
the facility uses and the A/E and contractor. These activities often distracted from the project 
management’s main objectives of controlling costs, schedule, and quality assurance. 

Design-build approach 

The generally accepted definition of Design-Build is that it is a very condensed process ruled by a 
single contract between the owner and the design-build team (firm) from the beginning of the 
project. 

The design-build team structure generally fall into one of the following three forms: 

1) Owner -+ Design-build general contractor -+ Architectlengineer 
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2) Owner + Design-build architecdengineer + General contractor 
3) Owner + Design-build joint venture + Architecdengineer & General contractor 

The main advantages to the design-build approach are single point of responsibility, accurate 
identification of project costs, faster delivery of facility, improved risk management, and better 
quality control. Each of these points will be discussed later as related to the NISC project at Los 
Alamos. Many of these points can be applied to other projects as well. 

Important factors when considering Design Build VS. Design Bid Build 

The following list provides and over view of the main consideration given to the comparison of a 
Design-Bid-Build project vs. a Design-Build project by the Los Alamos NISC team. The list 
includes main considerations and possible areas of benefits. 

Single Point of Responsibility - The number of contractors and contract 
Improved Risk Management - Reduction of risk 
Accurate Identification of Costs - Reduction of costs 
Faster Delivery of Facility - Possible overlaps 
Innovation - Better use of new materials and methods 
Continuity of Personnel - Better familiarization with project 
Management Costs - Reduction of management costs 
Quality - Better quality for the project 
Procurement Process - Reduced procurement costs 
Development of Performance Based Specifications - Better early definition of scope 
Institutional Barriers - What can get in the way 
Unfamiliarity with process - What can impact the project 
Control of Scope Changes - Better project cost control 

The following table presents the project management’s view of the main factors related to the selection of a 
design-bid-build project vs. a design-build project for the NISC project. The table was developed base on 
the current conditions of the project when consideration was given to going with a design-build process. 

Compression of important factors from the project management point of view 

Design-Bid-Build Design-Build 
NISC team must manage two 
contractors and delegate a portion 
of responsibility for the project 
completion to each. Must manage 
interface with designer and 
contractor. 
PM retains risk for project 
completion. 

Single Point of Responsibility One contractor, one source of 
responsibility, eliminates possible 
adversarial relationship between 
designer and contractors. 

Improved Risk Management Much of the risk for project 
success is transferred to the 
Design Build contractor, 
especially in the area of cost. 
More certainty of project costs 
with contract from one source. 
One contract will save 
procurement and start-up time for 
the NISC project. (Generic 
projects could save with 

Accurate Identification of Costs 

Faster Delivery of Facility 

Some uncertainty exists due to 
possible errors and omissions. 
Because of the need for two 
procurements (design and 
construction) schedule 
acceleration is diMicuIt to 



Innovat ion 

Continuity of Personnel 

Management Costs 

Quality 

Procurement Process 

Development of Performance 
Based Specifications 

Institutional Barriers 

Unfamiliarity with process 

achieve. 

The A/E may develop an 
approach that is reasonable and 
effective. However, the selected 
contractor may not have 
experience building facilities 
using the A/E approach. 
Often the AE design team is 
reassigned when a design project 
is complete and thus is not 
available to work with the owner 
or selected contractor during the 
construction phase of the project. 
The NISC team will need a 
contract with an A/E f m  and a 
contract with a general 
contractor. 

Quality can suffer as a result of 
effort being devoted to resolving 
questions between the AfE and 
general contractor. 
At least two contracts are 
required using the design-bid- 
build process. 
In the design-bid-build process 
there can be more flexibility 
during the design phase. The 
user generally will have more 
interacts with the AE. However, 
costs for changes made during 
design can only be est<hated by 
the A/E and overall are very 
difficult to control. 

This is the standard approach 
used by DOE at present. 

General the users of the new 
facility do not build many new 
project. Thus, either approach is 
somewhat unfamiliar to the users. 

simultaneous design and 
:onstruct.) 
Design Build contractors have 
teams of designers and 
constructors working together to 
balance constructibility with 
Esthetics. 

[t is more likely that the 
personnel assign to the project by 
the design build team will remain 
with the project until complete. 

The NISC will need one contract 
with the design build fm. This 
will save effort in selection and 
evaluation of bids. In addition, if 
schedule can be shortened, costs 
go down. 
The NISC team will be able to 
devote more effort to insure that 
the project will meet the quality 
requirements of the users. 
Only one contract is required. 

The ownertuser of the facility 
must define in more detail the 
requirements for the facility. 
This helps reduce the number of 
change requests. Generally, there 
are fewer interactions between 
the user and the A/E. On the 
down side, if user requirements 
change as a result of redirection 
of programs by DOE there may 
be added costs in changing the 
design to meet the new 
requirements. When changes are 
considered during design, 
accurate costs are developed and 
controlled. 
The project must be developed as 
design-build form the conceptual 
design phase. There are particular 
institutional barriers when one 
seeks to change after a CDR. 
(Schedule advantage all but 
disappears.) 
To effectively use a design build 
approach, the project team must 
be trained in this method of 
procurement. This includes users 
or tenants who must develop 



requirements early. 
Changes to scope can be quickly 
evaluated for impacts to costs and 
schedules. 

Control of Scope Changes Scope changes can be managed 
but their impacts on the project 
are difficult to control. AE 
estimated mav not be accurate. I 

Facility users point of view 

Consideration of a Design-Build option came late in the development of the NISC project. The 
initial CDR was completed in July of 1997. A revised and updated CDR was completed in July of 
1998. This CDR discussed the possibility of evaluating the use of Design-Build. Validation was 
received in July of 1998. The project team started a process to review the Design-Build option in 
March of 1998 with the object of selecting the procurement method for project by the second 
quarter of FY99. The process included researching the pro and con of design-build, developing a 
draft scope of work, training the team on design-build methods, develop and review general 
contract provisions, enhance users’ functions and requirements, and having and independent 
review of scope of work and general provisions. One of the main concerns of the facility owner 
related to the development of the functions and requirements. The standard Design-Bid-Build 
process allows the facility user the chance to modify the design up until the construction bid is 
released. Another concern relates to the lack familiarity with the Design-Build process. The 
following table provides a summary of the important issues the NISC project. 

Compression of important factors from the user’s point of view 

Single Point of Responsibility 

Improved Risk Management 

Accurate Identification of Costs 

Faster Delivery of Facility 

~~ 

InnoVat ion  

Design-Bid-Build 
The NISC team (facility users) 
must spend effort to resolve 
questions between the A& and 
the general contractor. 

The A/E may develop an 
approach that is reasonable and 
effective. However, the selected 
contractor may not have 
experience building facilities 
using the Ah3 auuroach. 
Greater cost uncertain because 
the AE is not working directly 
with the contractor. The 
contractor generally is not 
selected until the design is 
complete. 
The funding profile has been set 
for the project. The project 
schedule is based on the funding 
profile. Other projects could 
benefit from faster delivery of the 
facility. 

The A/E can not take advantage 

Design-Build 
This is an advantage to the 
project because the team will not 
have to spend time resolving 
questions between the AE and 
the general contractor. 
The design-build f m  can 
develop an approach that they are 
comfortable with based on past 
experience of both team 
members. 

There is a better understanding of 
the costs associated with the 
project because the A/E and the 
general contractor are working 
together to develop the costs as 
the design is completed. 
This does not help the NISC 
project because the project is 
constrained by the approved 
funding profile. If the funding 
profile had not been fixed, faster 
delivery would benefit the NISC 
Droiect. 
ThTAE-Sd contractor can work 



Continuity of Personnel 

Management Costs 

Development of Performance 
Based Specifications 

Institutional Barriers 3 
Unfamiliarity with process 3 

of the contractors knowledge of 
new methods and products that 
could effect costs. The contractor 
generally is not selected until the 
design is complete. 
Often the A/E design team is 
reassigned when a design project 
is complete and thus are not 
available to work with the owner 
or selected contractor during the 
construction Dhase of the moiect. 
If one common cost management 
system was used for both the 
contractor and the AE it could 
require that the NISC project 
team spend time training the two 
groups to use the common 
system. 

Quality can suffer as a result of 
effort being devoted to resolving 
questions between the A/E and 
general contractor. 
At least two contracts are 
required using the design-bid- 
build process. 

In the design-bid-build, process 
there can be more flexibility 
during the design phase. The 
user generally will have more 
interacts with the AE. 

This is the standard approach 
used by DOE at present. 

General the users of the new 
facility do not build many new 
project. Thus, either approach is 
somewhat unfamiliar to the users. 

together to develop a cost- 
effective approaches to the 
project by taking advantage of 
the knowledge and experience of 
the both. 
It is more likely that the 
personnel assign to the project by 
the design build team will remain 
with the project until complete. 

Much of the effort that would 
have been saved by design-build 
has already been completed 
during the CDR phase of the 
project. The remaining 
management costs may be 
reallocated to take advantage of 
the design-build approach. 
The owner will be able to devote 
more effort to insure that the 
project will meet the quality 
requirements of the users. 
Only one contract is required. 
The biggest draw back to the 
NISC project was the need to 
develop more detailed functions 
and requirements at an early 
stage of the project. Generally, at 
Los Alamos this effort is 
completed during design phase in 
conjunction with the A/E. 
The ownerhser of the facility 
must define in more detail the 
requirements for the facility. 
This helps reduce the number of 
change requests. Generally, there 
are fewer interactions between 
the user and the A/E. On the 
down side, if user requirements 
change as a result of redirection 
of programs by DOE there may 
be added costs in changing the 
design to meet the new 
requirements. 
The design-build approach is not 
heavily used by DOE at present 
and is not fully supported at this 
time. The design-build approach 
can change the funding profile 
for a project. 
General the users of the new 
facility do not build many new 
project. Thus, either approach is 
somewhat unfamiliar to the users. 



However, DOE build many 
facilities and is not as familiar 
with the Design-Build process. 
Changes in scope require 
working with one contract. 

Control of Scope Changes Changes in scope require working 
with two contracts. 

Results of the review 

The project team selected the Design-Build approach for the NISC project. The primary reason 
was the single contract. The team believes the design-build approach will reduce the effort to 
management the project and allow more effort to be place on cost management and quality control 
of the project. 

Effects of changing from a Design-Bid-Build process to a Design-Build Process 

Total project duration 

The NlSC project is not expected to reduce the project duration a significant amount 
because the project’s funding profile was set before the design-build process was 
consider. This is one of the problems associated with changing the approach after the 
project was started. The project could reduce duration by 4 months by eliminating the 
second procurement. 

Total project costs 

A small reduction in the cost of the project many result of the single contract and reduced 
project management. However, this may be a secondary benefit. 

Allocation of resources 

No significant saving are expected in the allocation of resources area. This area is 
difficult forcast and was not a factor in the decision. 

Allocation of risk 

Reduced risks based on have only one contract and not having to manage interaction 
between the AE and the contractor, including dispute resolution. 

Project management requirements 

The NISC project team does not expect a large saving in the total cost of project 
management. However, the team expects to see its efforts devoted to more productive 
areas such as enhanced quality assurance, better cost management, and better inspections. 

Design innovation 

The CDR developed a baseline design for the facility. This baseline shows many of the 
organizational relationships but does not lock in a final design for the facility. It is hoped 
that a design-build process will result in an innovative, cost-effective structure. 



Summary 

The project team selected a design-build approach for NISC project. The team must now convince 
DOE that this approach will allow the completion the NISC project on schedule and within 
budget. The major advantage that the team believes will help the project comes in the area of 
having just one contract for design and construction of the project. The main concern of DOE is 
the lack of familiarity with the Design-Build process by the project team. 
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