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1. INTRODUCTION 

  

The Department of Homeland Security (DHS) has the responsibility and national stewardship 
mandate for detecting, preventing, protecting against, and responding to terrorist attacks within the 
United States. These DHS responsibilities, as applied to the defense of animal agriculture, are shared 
with the Department of Agriculture (USDA). The interdependence of the DHS and USDA missions 
requires development of a coordinated strategy to adequately protect the Nation against biological 
threats to animal agriculture.  Consultations between DHS and USDA on a coordinated biodefense 
strategy as called for in Homeland Security Presidential Directive 9 (HSPD-9), “Defense of  United 
States Agriculture and Food,” have revealed an infrastructure gap that must be filled by an integrated 
research, development, test, and evaluation (RDT&E) infrastructure for combating bio- and agro- 
terrorism threats. The Directorate of Science and Technology (S&T) is responsible for filling the gap 
in the Nation’s biocontainment infrastructure as defined by the related homeland security efforts of 
DHS and USDA.  The proposed NBAF would enable DHS to fulfill its mission of detecting, preventing, 
protecting against, and responding to bioterrorist attacks within the United States.  

The Plum Island Animal Disease Center (PIADC) has historically conducted much of the research 
that would be conducted at the NBAF. The Homeland Security Act of 2002 recognized that protection 
of U.S. agriculture is a critical element of Homeland Security and transferred ownership of PIADC 
from USDA to DHS in 2003.  Recognizing the growing need for veterinary countermeasures to protect 
this Nation’s agricultural sector and recognizing the limitations posed by the current PIADC facility to 
meet this requirement, HSPD-9, directs that the “Secretaries of Agriculture and Homeland Security 
would develop a plan to provide safe, secure, and state-of-the-art agriculture biocontainment 
laboratories that research and develop diagnostic capabilities for foreign animal and zoonotic 
diseases.” Furthermore, HSPD-9 requires that DHS, USDA, and others would “accelerate and 
expand development of current and new countermeasures against the intentional introduction or 
natural occurrence of catastrophic animal, plant, and zoonotic diseases.” The Secretary of Homeland 
Security is responsible for coordinating these activities.  

Based on bio- and agro-defense mission requirements as well as facility limitations at Plum Island, 
such as its limited Biosafety Level 3 (BSL-3) space and lack of any Biosafety Level 4 (BSL-4) space, 
the need was identified to enhance the U.S. Government’s current research capabilities in the animal 
agricultural field to meet the requirements of HSPD-9. DHS therefore began exploring potential sites, 
in addition to its Plum Island site, for a proposed new national research and development (R&D) BSL-
3 and BSL-4 asset, the proposed NBAF. The publication in the Federal Register on July 31, 2007 of 
the Notice of Intent (NOI) to prepare an Environmental Impact Statement (EIS) began the National 
Environmental Policy Act (NEPA) process for the proposed NBAF. 

 

Site Selection & EIS Summary: 

The Site Selection Authority for the NBAF site selection determined that six (6) sites, including Plum 
Island, would advance as reasonable alternatives in the Notice of Intent (NOI), published in the 
Federal Register on July 31, 2007 for the NBAF Environmental Impact Statement (EIS) Process. The 
six (6) sites are listed in alphabetical order by state as follows: 
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The publishing of the NOI on July 31, 2007 began the National Environmental Policy Act 
(NEPA) process. The NEPA of 1969 requires the preparation of an Environmental Impact 
Statement (EIS) for major federal actions that may significantly affect the quality of the 
environment. Once the final EIS is published, a minimum 30-day waiting period is required by 
NEPA before a ROD can be issued in the Federal Register. The ROD notifies the public of 
decisions on the proposed action and the reasons for them. The ROD also notifies the public 
of the decision on the proposed action of whether to build the NBAF and, if so, where to build 
and operate it. The ROD documents the reasons for the decision and addresses the following 
items: 

1. The decision whether or not to build the NBAF. 

2. If the decision is made to build the NBAF, where it would be built. 

3. Discussion of the alternative sites considered, specifying the alternative sites which 
are environmentally preferable. 

4. Discussion of factors involved in the decision of if and where NBAF would be built, 
including any considerations of national policy, site specific costs, site 
characterizations, security, and other programmatic considerations. 

5. Discussion as to whether all practicable means to avoid or minimize environmental 
harm from the alternative selected have been adopted and, if not, why they weren’t; 
any required mitigation, monitoring and enforcement programs that would be 
necessary to offset any unavoidable environmental impacts. 

The engineering analysis, which contains a site characterization study and a site cost 
analysis, will provide this additional decision data that DHS may use to help evaluate and 
select the final site for the NBAF, which will be issued as a Record of Decision, ROD, in the 
Federal Register. 

In addition to siting and construction considerations, DHS is further considering a range of 
alternative operational governance models including GOGO’s, GOCO’s, and Federally 
Funded Research and Development Center approaches, as summarized below: 

o GOGO: provides for full government ownership and control of capital plant and 
equipment and public financing of operations.   

o FFRDC’s: originated during World War II as a way to meet specialized military 
research needs that some argued could not be met by existing military labs.  Since 

Alternative Sites   

Athens, Georgia South Milledge Avenue Site 

Manhattan, Kansas Manhattan Campus Site 

Flora, Mississippi Flora Industrial Park Site 

Plum Island, New York Plum Island Site 

Butner, North Carolina Umstead Research Farm Site 

San Antonio, Texas Texas Research Park Site 
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then, they have played a significant role in maintaining the defense technology base 
of the Nation.  The contractor owns the laboratory site, buildings, and equipment and 
also provides the employees and managers.   

o GOCO’s: the DOE national laboratories, such as Sandia National Laboratory, Los 
Alamos, Lawerence Livermore are defense-related GOCO’s.  The government owns 
the laboratory site, the buildings, and the equipment, while the contractor (a 
commercial company, university, or nonprofit) provides the employees and 
managers. 

It has been determined however that the type of operating models will not have a significant 
effect on the costs associated with the six sites being evaluated therefore the type of 
operating model will not be included in the site characterization or site cost analysis reports. 

 

1.1. Site Characterization Study and Site Cost Analysis Summary: 

Both reports represent the findings, evaluations and estimated costs based on a site specific 
analysis of each of the six sites using the following criteria:   

• Preliminary Subsurface Investigation 
• Phase I Site Assessment 
• Wetlands Delineation 
• Seismic Analysis 
• Foundation Analysis Based on Geotechnical Report 
• Preliminary Site Concept Diagrams of NBAF Program to Test Fit Sites 
• Evaluation of Anticipated Site Work 
• Analysis of Utilities 
• Analysis of Roadway Infrastructure 
• Evaluation of any Special Permitting Requirements 
• Evaluation of Labor Market 
• Evaluation of Required Security and Set-Backs 

Over a four week period members of the NBAF Design Partnership, NDP, accompanied 
members of the EIS and DHS teams to each site and met with the consortium 
representatives and walked the sites to begin documenting the items noted above. Each 
consortium also submitted various documents which were used to help fulfill the needs of 
completing the analysis of these sites. The site visit to Plum Island added the additional 
requirement of analyzing three potential sites on the Island. DHS selected a site for further 
analysis based on engineering feasibility, mission effectiveness and minimal known 
environmental impacts. The specific goals as set forth by DHS for both studies are as follows:  

    

Goals: 

Site Characterization Study - The Department of Homeland Security’s (DHS) goal with the 
site characterization study is to provide detailed descriptions and analysis to the NBAF 
steering committee to facilitate selection of a site with the least physical and geographical 
encumbrances so that the site may be developed without extremely complicated, costly, 
invasive, or lengthy mitigation techniques. This Report will indicate any factors relative to site 
selection and indicate any additional costs unique for each site. These cost factors are those 
which may require additional site work and/or specialized engineering in order to construct 
and or operate the NBAF program.  

Site Costs Analysis - The goal of the report is to determine the factors and effects of the 
alternative sites and to quantify these factors and express them in dollar amounts. DHS’ goal 
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is to minimize the construction, infrastructure and operating costs of the NBAF to be 
consistent with public health and safety, security, and environmental protection. When 
applicable, the report was written in accordance with procedures described as “Cost 
Effectiveness Analysis” in OMB Circular A-94. The Site Cost Analysis will present the final 
evaluation of each alternative, including all estimated costs. The goal is to minimize the cost 
while meeting the mission of the NBAF.  

This report will not present any recommendations but rather provide findings with anticipated 
implications. 

Organization of Site Cost Analysis: 

This report is organized to present the findings and costs that have been estimated and 
quantified based on the criteria as noted above. The first section, “Introduction”, provides the 
general basis of understanding for the purpose, need and process used to develop this 
report. The second section, “Site Specific Cost Estimates”, provides the actual estimated 
construction costs associated with each site and provides a comparison analysis. The third 
section, “Operations & Maintenance Costs”, evaluates the anticipated utility costs, salaries 
and maintenance of NBAF. The fourth section, “Cost Benefit Analysis”, provides a matrix of 
benefits and challenges for all six sites and also includes the proposed site concept 
diagrams. And the fifth section, “Summary”, provides the closing remarks based on the 
findings of this analysis and a summary total of estimated site specific costs. 

 

1.2. BASIS of DESIGN 
 
Program Basis of Design: 

The National Bio and Agro Defense Facility (NBAF) is envisioned to provide the nation with 
the first integrated agricultural and zoonotic disease, research, diagnostics, training and 
evaluation (RDT&E) facility with the capability to address threats from high-consequence 
zoonotic disease agents and foreign animal disease (FAD) agents. The facility would also 
provide the additional infrastructure required for threat and vulnerability assessments and for 
testing and evaluating promising FAD and zoonotic disease countermeasures. NBAF would 
support the complementary missions of the Department of Homeland Security (DHS) and the 
United States Department of Agriculture (USDA). 

The NBAF project provides an opportunity for a new state-of-the art facility to replace the 
current Plum Island Animal Disease Center (PIADC) which currently supports: 

• DHS Science & Technology (S&T) FAD Targeted Advanced Development (TAD) 
countermeasure program 

• USDA, Animal and Plant Health Inspection Service (APHIS) Foreign Animal 
Disease Diagnostic Laboratory (FADDL) program 

• USDA, Agricultural Research Service (ARS) Foreign Animal Diseases Research 
Unit (FADRU) program.  

The conceptual design and feasibility study, completed in August 2007, reviewed two major 
areas: 

o Existing Mission – The PIADC facility is now greater than 50 years old and due to 
obsolete design, systems, a deteriorating infrastructure, and expanded DHS and 
USDA programs it is becoming increasingly more difficult and expensive to maintain 
in support of the scientific research, development, and diagnostic programs. This 
feasibility study will explore keeping the scope of the NBAF the same as the current 
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PIADC mission while building the facilities required to meet the needs of the first half 
of the 21st century. 

o Expanded Mission – Expand the scope to include additional agricultural 
biocontainment laboratories at BSL- 3 agriculture (BSL-3Ag), BSL-3E and BSL-4 for 
foreign animal and zoonotic diseases as called for in Homeland Security Presidential 
Directive (HSPD)-9. 

 
  Program Components: 

  The NBAF project scope consists of two laboratory facilities and four outbuildings within the 
site itself. One of the two laboratory buildings would be the primary research building 
containing the BSL-2, BSL-3E, BSL-3Ag, & BSL-4 laboratories with their associated support 
spaces as identified in the space summary list located in section 4 of this report. The other 
laboratory building would be a cGMP laboratory located adjacent to the primary research 
laboratory. In addition to the two laboratory facilities, there would also be other outbuildings 
which support the overall operation of NBAF: 

o Entry Guard House – Controls site access 
o Central Receiving Facility – Controls all deliveries to the site for transfer to the 

laboratory facilities and provides central storage for the feed and bedding 
o Grounds Equipment Storage – Stores all grounds equipment and miscellaneous 

repair equipment 
o Parking – General surface parking for staff and visitors 
o Central Utility Plant (CUP) - Located within NBAF’s primary security zone. 

 
Architectural Basis of Design: 

NBAF is a national asset which would become the international ‘icon’ for biocontainment 
around the world. All design decisions will be measured against the goals and vision as set 
forth in the Conceptual Design and Feasibility Study (dated August 2007, NDP). The one 
overarching design goal would be to provide a facility which supports and enables the 
science while providing a safe, secure and enjoyable work environment. 

One of the primary design goals is to provide an adequate level of redundant safety and 
containment which would be integrated into every component of the building.  All lab areas, 
animal areas, support areas and engineering systems would have 100% back-up and 
redundancy.  Each site would be evaluated against the following design goals: 

•  
 

 
 

  
 

 
 

  
 

 

The facility functions serving our national security concerns would have multiple layers of 
security designed into every primary use and engineering support systems. This level of 
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safety, redundancy and security helps to provide instant and automatic safeguards to the 
staff and community it serves to support the overarching design goal of providing a safe and 
enjoyable work environment. Each site will be evaluated to insure that these safeguards can 
be met. 
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2.1. Project Cost Summary 

The following is a description with assumptions of how the NBAF project budget has been 
estimated in this report. With a project budget originally approved at $451,000,000, this report 
analyzed and evaluated all related project costs and provides a comparison against the 
originally approved project budget at each of the six sites being evaluated. The four major 
categories that comprise the project budget are construction costs, escalation, contingency and 
fees. The loose scientific equipment costs fall outside the NBAF project budget as these costs 
would be funded by the agency or program that will use this equipment. 

1. Construction Costs - The construction costs include all building related costs, site 
development costs and fixed equipment costs, both scientific and technology. 

2. Escalation – Escalation was estimated using the data as published and recorded by 
Engineering News Record, ENR, which has indexed 20 cities over the past 20 years. 
The escalation percentages used were the average taken from 2003 through 2008 for 
the cities of Atlanta, Dallas, Kansas City and New York. The specific NBAF sites were 
not listed in this index therefore the closest reasonable cities were selected. 

Table 2.1.1 graphs construction escalation over the past 10 years to indicate the 
general fluctuations in the market and demonstrates where NBAF falls within this 
escalation curve. The graph shows that current construction escalation is increasing on 
a steeper curve than the average escalation of 3.5% - 4% due to current market 
conditions, shortage of materials worldwide and escalating fuel prices. 

 
Table 2.1.1 – Market Escalation Trends 1998 - 2007 
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3. Owners Management Contingencies – Project contingencies are required to protect the 
project budget from various known and unknown risks. Most of these contingencies 
would ultimately be absorbed into the project budget as the project progresses. Below 
is a list and description of the contingencies as carried on NBAF. 

o Owners EIS Contingency – This contingency is carried to offset any unexpected costs 
associated with further development of the EIS document itself. These costs would 
represent the need to provide additional information and or reports that were not 
originally anticipated but found to be necessary to further support the findings of the 
EIS. This report carries a 5% EIS contingency applied against the original EIS fee. 

o Owners Construction Contingency – This contingency is carried to offset any 
unexpected costs which occur during construction due to latent conditions, ie. 
unforeseen site conditions, regulatory changes or interpretations in the field and 
imperfections in the documentation. This report carries a 10% construction contingency 
applied against the total estimated construction costs including CM fees and inflation 
has been applied. 

o Owners Design Contingency – This contingency is carried to offset any unexpected 
costs associated with further development of the design during the life of the project. 
This contingency would be used to compensate the designers for a change in the 
scope of services or for refinement in these services. This report carries a 10% Design 
Contingency applied against the original design phase fee. 

o Owners Construction Administration Services Contingency – This contingency is 
carried to offset any unexpected costs associated with extending or augmenting the 
Construction Administration services for the project. This may result from extension of 
contract schedule beyond the original agreement or the necessity to augment the 
amount of Construction Administration support whether on-site or in the office to 
support the project. This report carries a 5% Construction Administration Services 
Contingency applied against the original Construction Administration fee. 

o Owners Commissioning Contingency – This contingency is carried to offset any 
unexpected costs associated with additional commissioning activities found to be 
required during the actual commissioning of NBAF. This report carries a 5% 
Commissioning Contingency applied against the original commissioning fee. 

o Owners FF&E Contingency - This contingency is carried to offset any unexpected costs 
associated with a change in scope of the fixtures, furniture and or equipment during the 
life of the project. This report carries a 5% FF&E Contingency applied against the 
original FF&E construction costs and moveable scientific equipment costs. 

4. Fees – Includes all the architectural and engineering design fees through design and 
construction, commissioning fees, environmental impact statement (EIS) fees, 
conceptual design report fees, technical/public outreach fees, project management 
consultant fees and multiple special testing and inspection service fees. 

5. Loose Scientific Equipment – Includes all equipment not hard piped or wired to the 
NBAF facility which can be purchased and installed after the facility is constructed. This 
equipment cost does not fall under the NBAF project budget and would be funded by 
the specific agency and or program using the equipment. The cost is estimated and 
indicated for reference purposes only in this report however this cost is included as part 
of the Plum Island Animal Disease Center Closure and Transition Report. 

Additional contingencies that would be included within the project costs during the design 
phase are listed below. Unlike the contingencies listed above, each of these contingencies 
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would be absorbed into the project budget prior to commencement of construction and are 
used to insure that the project is not impacted at the time construction by possible budget 
overruns. Table 2.1.2 indicates how these phase specific contingencies would be used, 
when they would be reduced and at what phase they would be absorbed into the project.  

o Design Contingency – Covers further development of the design, unanticipated 
changes, development and definition of lump-sum allocations and measured elements, 
development and definition of details and assemblies, and estimating errors and 
omissions. This contingency is not to be confused with the previous design contingency 
which is intended for design fee adjustments only. This contingency is intended to be 
used to bridge the gap in the design documents to insure that information that is not yet 
clearly indicated in the documents is included as a percentage of the construction cost. 
This contingency is continually reduced as the project progresses from phase to phase 
and ultimately goes to 0% once the documents are completed. 

o CM Contingency - Covers errors in scope assumptions made by the Construction 
Manager  

o Escalation Contingency - Covers increases due to inflation (labor and materials) until 
start of construction, increases due to lack of bidders or busy market conditions, 
variance between actual bid amounts and averages used in estimating. 

 
Table 2.1.2 – Contingency Graph over Life of Project 
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2.2. Construction Costs Summary 

The construction costs are based on the NBAF program as indicated in the Feasibility Study 
dated August 24, 2007 and is comprised of the main research building, laboratory & office 
furniture, signage allowances, site preparation, security equipment, security fencing, IT cabling, 
gatehouse, ground keeping equipment/feed storage, transfer center, cGMP facility, central 
utility plant, site utility infrastructure and all associated site drives. These costs were generated 
and estimated using the NBACC and the Ames, Iowa BSL-3Ag facilities as the two benchmark 
projects. This analysis includes all cost associated with the construction, operation and 
maintenance of the NBAF facility at each site for the intended purpose of providing a 
quantitative comparison of these costs for each site.  

All activity base costs were estimated using 2008 rates.  All cost estimating was performed in 
accordance with the Association of the Advancement of Cost Engineers (AACE) Classification 
System identified in the AACE International Recommended Practice No. 17R-97.  In 
accordance with this practice, the cost estimates provided in this study are intended for a 
budget or control end usage and were developed with a combination of stochastic and 
deterministic methods.  Therefore, this estimate should be considered a Class 3 estimate with 
an expected accuracy range of -30%/+60%.  This class 3+ estimate represents a more 
conservative method of analyzing the project costs based on the stage the project is in and the 
availability and general accuracy of the data being evaluated. 

The varying cost factors that are found throughout the country can be attributed to the distinct 
labor markets, various taxing authorities, and specific delivery locations for material supply.  
From the materials perspective, commodity prices have eased slightly over the past quarter, 
but global demand, especially from the emerging economies, continues to drive an upward 
trend in prices.  Manufacturing and transportation cost increases, reflecting increased energy 
costs, have also added to the escalation of construction costs.  

Labor – The Davis Bacon Rates have been used in determining the appropriate labor costs 
associated with each site. In the Northeast labor unions have controlled the labor market for 
numerous years, starting shortly after the turn of the last century.  In the southeast this is partly 
true as well, but it has never been with as much intensity as the northeast.  In the south central 
US, many of the states are 'Right to Work States'.  This means that the unions have only 
voluntary control of the labor markets.  Supply of labor also has a bearing on the various US 
markets. With current population trends, availability of labor in the south central US is greater 
than in the northeast or central US. 

Taxing Authorities - Taxing authorities vary from state to state as well.  In some states there is 
no state income tax while in others it is imposed by the state.  This has an affect on the cost of 
doing work within the various US regions. 

Material Supply - Material production, delivery and supply is also affected by the labor market.  
This has less impact than the local labor markets but still affects costs.   

The table below represents the anticipated cost factors for each of the six sites being evaluated 
as part of this analysis. The cost factor for Plum Island represents an increase due to the 
remoteness of accessing the island from both the physical and security aspects. This increase 
was determined upon evaluation of past and current construction project costs on the island. 
These cost factors are be applied against the 2008 construction costs prior to adding further 
escalation through the mid point of construction.  
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Site  Cost Factor  

 Athens, Georgia 0.95 
Manhattan, Kansas 0.97 
Flora, Mississippi    0.90 
Butner, North Carolina 0.95   
Plum Island, New York 1.32 
San Antonio, Texas 0.90 

 

The actual cost breakdown tables are provided under section 2.3 of this analysis. 

 

2.2.1. Building Costs Summary 

There are five building structures included in the NBAF program. Each site will be 
evaluated, under section 2.3 of this analysis, to determine which of these 
components would be required based on the existing conditions. The following is the 
list of the five structures and approximate size. 

o Main Research Building – 504,000 GSF 

o cGMP Facility – 13,000 GSF 

o Main Security Gatehouse – 1,000 GSF 

o Central Receiving (Ground Keeping Equipment/Feed Storage, Transfer Station/ 
Visitors’ Center/ Feed and Bedding Storage) – 22,000 GSF 

o Central Utility Plant – 56,000 GSF 

 

2.2.2. Equipment & IT Costs Summary 

Furniture & Equipment: 

o Laboratory & office furniture includes all required furniture, not casework, and 
chairs for both laboratories and office environments. It is assumed that the 
average cost to fit out each office would be $7,500. 

o The fixed equipment category ‘A’ and casework category ‘F’ as indicated in this 
analysis is part of the construction budget. Fixed equipment is defined as any 
piece of equipment that is directly connected to the building itself by means other 
than utility connections. Casework is defined as furniture that may or may not be 
physically connected to the facility but is a component that is used and 
associated with the science which occurs within NBAF. The loose scientific 
equipment category ‘C’ is indicated in this report but its cost is not included within 
the estimated construction cost. This equipment would be funded and provided 
by the respective government agency or program. Loose equipment is defined as 
all associated scientific equipment that would be required to operate the NBAF 
scientific program but is not directly connected to the NBAF facility and has the 
ability to be moved between laboratories if necessary. 

IT – The IT scope provided under the NBAF construction budget has been based on 
the most recent IT cost encountered on the NBACC facility with a 2.82 multiplier 
applied for the increased project size as compared to NBACC.  
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The scope includes all cabling, service entrance facility, risers, all wiring between the 
closets, outlets with termination of wires at the patch panels and wall device, phones 
and computers as well as all active electronics including switching equipment, data 
routers and servers. The costs related to the infrastructure (raceways, cable trays, 
and data rooms) are carried under the electrical division. 

2.2.3. Sitework Costs Summary 

Sitework Costs – The costs associated with providing all grading, roadways and on-
site storm management is included within the construction costs. Each site has been 
evaluated to determine if any of the anticipated sitework activities impacts any 
existing environmental issues.   

2.2.4. Utility Infrastructure Costs Summary 

Utility Infrastructure Costs - The costs to provide utility services from the closest 
available utility connection point is included within the project costs. The costs 
associated with increasing the utility services if necessary have also been added to 
this report upon evaluation of the responses as received from each site consortia of 
their final in-kind contribution. 

2.2.5. Site Security Systems & Equipment Costs Summary 

 
 

 
 

 
 

 
 

 

 

2.3. Site Specific Construction Costs Assumptions  

2.3.1. Building Costs Assumptions 

a. (A) Athens, Georgia: 

o Buildings - The site requires the construction of all five building facilities, 
as indicated under section 2.2.1 above, to support the NBAF program as 
the placement of the site is remote from any other Department of 
Homeland Security structures. 

o Foundation Systems – The anticipated foundation system based on the 
preliminary Geotechnical report would be spread footings. Based on the 
amount of cut required it is anticipated that there would be some rock 
removal required however the majority of this rock is anticipated to be 
partially weathered based on the Geotechnical report and therefore 
should be removed during construction by earthwork equipment. There 
may be a percentage of this rock that would require blasting due to the 
amount of grading required. 

b. (B) Manhattan, Kansas: 

o Buildings - The site requires the construction of all five building facilities, 
as indicated under section 2.2.1 above, to support the NBAF program as 
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the placement of the site is remote from any other Department of 
Homeland Security structures. The conceptual site diagram for the main 
research building at the Kansas site has a more compact footprint due to 
the limited available acreage. The other five sites have identical 
conceptual designs. 

o Foundation Systems – The anticipated foundation system based on the 
preliminary Geotechnical report would be spread footings. It is 
anticipated that there would be some rock removal required and 
expansive soils to contend with however this rock is believed to be 
partially weathered based on the Geotechnical report and therefore 
should be removed during construction by earthwork equipment. Based 
on the depth of the expansive soils, removal should occur during the 
required earthwork for the site. 

 

c. (C) Flora, Mississippi: 

o Buildings - The site requires the construction of all five building facilities, 
as indicated under section 2.2.1 above, to support the NBAF program as 
the placement of the site is remote from any other Department of 
Homeland Security structures.  

o Foundation Systems – The anticipated foundation system based on the 
preliminary Geotechnical report would be spread footings. The 
preliminary Geotechnical report found minimal rock therefore no rock 
removal is anticipated. 

 

d. (D) Butner, North Carolina: 

o Buildings - The site requires the construction of all five building facilities, 
as indicated under section 2.2.1 above, to support the NBAF program as 
the placement of the site is remote from any other Department of 
Homeland Security structures.  

o Foundation Systems – The anticipated foundation system based on the 
preliminary Geotechnical report would be spread footings. Based on the 
amount of cut required it is anticipated that there would be some rock 
removal required however this rock is believed to be partially weathered 
based on the Geotechnical report therefore should be removed during 
construction by earthwork equipment. 

 

e. (E) Plum Island, New York: 

o Buildings - The site does not require the construction of all five building 
facilities to support the NBAF program as the island contains the 
following facilities that are proposed to be reused by the NBAF program.   

o Existing Security Gatehouse 

o Existing Ground Keeping Equipment/Feed Storage 

o Existing Transfer Station/ Visitors’ Center/ Feed and Bedding 
Storage 



Department of Homeland Security 
  National Bio and Agro Defense Facility – NBAF 

Site Cost Analysis 
 

2 – Site Specific Cost Estimates 

Site Cost Analysis   July 25, 2008 
  Section 2 – Page 8 

o Existing Training Module Classroom Support - ~3,600SF for 
auditorium, pre-function, security, storage, and rest rooms. 

o Existing Office and Auxiliary Space - 25% of all research program 
office space (ARS, APHIS and DHS) ~3,660SF of 14,640SF 
programmed. 

o Existing Conference Room Requirements - ~260SF 

o Existing Library Requirements – ~1,200SF 

o Existing 50% of Kitchen/cafeteria Requirements ~1,435SF 

o Existing General Building Support Space - 50% of Engineering 
Shops ~990SF 

o Existing Mail Room - ~440SF 

o Foundation Systems – The anticipated foundation system based on the 
preliminary Geotechnical report would be spread footings. Based on the 
amount of earthwork required no rock removal is anticipated pet the 
Geotechnical report findings. The Geotechnical report also indicated the 
presence of a water table that would require the foundation system have 
a foundation drainage system. 

 

f. (F) San Antonio, Texas: 

o Buildings - The site requires the construction of all five building facilities, 
as indicated under section 2.2.1 above, to support the NBAF program as 
the placement of the site is remote from any other Department of 
Homeland Security structures.  

o Foundation Systems – The anticipated foundation system based on the 
preliminary Geotechnical report would be pile footings. Based on the 
amount of earthwork required no rock removal is anticipated per the 
Geotechnical report findings. 
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2.3.2. Equipment & IT Costs – It is assumed that the equipment and IT scope would be the 
same at each of the sites. Any existing IT infrastructure at Plum was assumed to not 
be reused for NBAF as the capacity, age and compatibility of the system could not be 
evaluated or determined to meet the needs of NBAF.  

Table 2.3.2.1 indicates the estimated costs related to research equipment for NBAF. 
These costs were extrapolated from the NBACC project in Frederick Maryland and 
the National Center for Animal Health project in Ames Iowa which are similar in 
program to NBAF.  

o Category ‘A’ is fixed research equipment and is included as part of the project 
budget. 

o Category ‘C’ is scientific equipment, loose, and is not included in the project 
budget. 

o Category ‘F’ is casework equipment which is included in the project budget. 

  
Table 2.3.2.1 – Research Equipment Quantity and Cost Breakdown 
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2.3.3. Sitework Costs 

a.  (A) Athens, Georgia: 

o Earthwork - It is anticipated that the earthwork can be balanced on-site 
with 292,678 cubic yards of cut and 254,840 cubic yards of fill.   Fills 
range from 0-34 feet and cuts from 0-36 feet. Note that this earthwork 
would likely require rock removal. 

o Wetlands – A wetlands/waters of the United States (WoUS) review found 
that the site contains no wetland areas however some stream channels 
were observed on the western portion of the property. Careful planning is 
required to avoid impacting this stream. 

o Transportation Infrastructure - Approximately 1,200 feet of driveway 
would need to be constructed from South Milledge Avenue to the gate 
onsite.  It is expected that South Milledge Avenue can support the facility 
with its current condition and no major road upgrades are necessary.  
There may be a need for deceleration and acceleration lanes and a left 
turn lane at the driveway entrance to facilitate traffic flow. An exit only 
road (which is intended for emergency evacuations) is proposed along 
the southeast side of the site and connects to Whitehall Road. 

 

b. (B) Manhattan, Kansas: 

o Earthwork - It is anticipated that the earthwork can be balance on-site 
with 284,770 cubic yards of cut and 245,580 cubic yards of fill. The 
anticipated fill range is 0-24 feet and the cut range is 0-39 feet. Existing 
Small structures on the site need to be demolished and removed from 
site. Because the conceptual site diagram for the main research building 
at the Kansas site uses a more compact footprint the anticipated cut and 
fill would be proportionally less at the other five sites if this diagram was 
used. As noted earlier, this compact footprint was used to accommodate 
the limited acreage available at Kansas. The other five sites provided 
enough acreage to use a more open footprint. 

o Wetlands – No surface water is evident.  Hydrophytic vegetation and/or 
hyrdic soils were not verified during this limited review.  The site contains 
2 storm water detention basins.  These basins are isolated from other 
waters of the US. 

o Transportation Infrastructure - The proposed main entrance to the site 
from Denison Avenue is expected to be able to support the proposed use 
with no major upgrades. There is still the possibility despite being on a 
college campus, that a left turning lane and deceleration and 
acceleration lanes could be required by the city. An exit only road (which 
is intended for emergency evacuations) would be located along the south 
side of the site. Possible realignment of Serum Plant Road and/or the 
NBAF Property Line needs to be adjusted as currently Serum Plant Road 
crosses both the proposed boundary line as well as the 181-foot security 
setback. 
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c. (C) Flora, Mississippi: 

o Earthwork - It is anticipated that the earthwork can be balance on-site 
with 166,089 cubic yards of cut and 137,176 cubic yards of fill. The 
anticipated fill range is 0-14 feet and the cut range is 0-20 feet. 

o Wetlands – There are two watercourses located near the south east 
corner of the site that meet the definition of jurisdictional streams 
however the site concept is located in the northern portion of the site 
thus does not impact these features. A pond and detention pond are also 
located on the site however neither is impacted by the NBAF program.  

o Transportation Infrastructure - The property fronts U.S. Highway 49, 
which is a 4 lane divided highway, and the proposed entrance aligns with 
an existing median break. It is anticipated that a left turn lane (south 
bound Highway 49) would be needed, as well as typical acceleration and 
deceleration lanes at the entrance drive. An exit only road is also 
indicated.  

 

d. (D) Butner, North Carolina: 

o Earthwork - It is anticipated that the earthwork can balance onsite with 
244,235 cubic yards of cut and 216,701 cubic yards of fill. The 
anticipated fill range is 0-37 feet and the cut range is 0-33 feet.  

o Wetlands - The site contains several delineated wetland areas that 
require careful planning to avoid environmental impact. Areas that met 
the criteria to be considered a wetland or jurisdictional water were 
flagged. These on-site wetlands consist of head water forest wetlands, 
wetland seeps, and wet herbaceous assemblage. No known population 
of endangered species occurs within a one-mile radius 

o Transportation Infrastructure - It is anticipated that approximately 1,100 
feet of entrance paving to the immediate property line would be required 
and an additional 4,100 of road improvements of what appears to be a 
dirt road, would be necessary to connect the site to Range Road. The 
driveway would need to be constructed with a gate onsite.  It is expected 
that Range Road can support the facility with its current condition and no 
major road upgrades are necessary.  There may be a need for 
deceleration and acceleration lanes and a left turn lane at the driveway 
entrance to facilitate traffic flow. 

 

e. (E) Plum Island, New York: 

o Earthwork - It is anticipated that the earthwork would generate 
approximately 215,000 cubic yards of excess material with 264,544 
cubic yards of cut and 49,242 cubic yards of fill. This roughly translates 
to 5 feet of fill over a 25 acre area. Fortunately there appears to be 
sufficient area on the island to “lose” the excess material. Fills range 
from 0-16 feet and cuts from 0-30 feet. 

o Wetlands – Long Island Sound is located adjacent to the site to the north 
and unnamed wetlands are located approximately 500 feet to the south. 
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Both tidal and freshwater wetlands are also present on the Island 
however wetlands do not occur on the proposed expansion site. 

o Transportation Infrastructure - It is assumed that the existing warehouse 
and loading facilities are sufficient to handle the increased deliveries. 
Depending on staffing levels, residency (NY or CT) and shift schedules, 
additional and /or larger passenger ferry boats may be needed but have 
not been considered as part of this analysis. 

f. (F) San Antonio, Texas: 

o Earthwork - It is anticipated that the earthwork can balance onsite with 
324,900 cubic yards of cut and 277,165 of fill. The anticipated fill range 
is 0-26 feet and the cut range is 0-31 feet. It should be noted that the 
final site design may likely be able to reduce the overall earthwork 
quantities by as much as 20% by rotating the program almost 180-
degress. 

o Wetlands – No surface water or wetland features are evident. 

o Transportation Infrastructure - Other than the new facility entrance and 
emergency exit off of Lambda Drive, no other improvements are 
anticipated to the existing Research Park road network, or to the main 
roadways leading to the Park. 

 

2.3.4. Utility Infrastructure Costs – DHS submitted a request to each site consortia to 
determine and verify that the local utility provider is capable of delivering the required 
utilities to meet the demands necessary to support the NBAF program. The 
information below represents the final review and evaluation of this information. This 
report analyzes that the consortia have understood NBAF’s program requirements 
and that they have the infrastructure available and or to document any infrastructure 
upgrades that may be required. 

a. (A) Athens, Georgia - Utilities - Power, water and gas can be run directly from 
South Milledge Avenue along the proposed entrance drive directly into the CUP.   

o Electricity – Georgia Power has stated that they can supply the required 
electrical service to meet NBAF’s program loads off of a nearby 
transmission line by providing two new 25 MVA transformers in a 
dedicated substation. The two substations along with the two direct bury 
loops would provide a redundant power supply. The estimated cost for 
this infrastructure is  

o Water – The current off-site water supply is inadequate to supply NBAF 
with the required redundant feeds while still meeting the peak water 
demand. Athens-Clarke County proposes to meet this requirement by 
installing a new 200,000 gallon elevated water tank on-site connected to 
an existing 8-inch main off of either Milledge Avenue or Whitehall Road. 
This option is estimated to cost If this option is not 
acceptable a more costly option would be to extend two new 12-inch 
water mains for an estimated total of $3,700,000.00. Further evaluation 
is required before a final decision can be made as to which option meets 
the program requirements. 

o Sewer – It is anticipated that the sanitary sewer would be collected 
outside the basement level and be pumped via a pump station provided 
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by the NBAF project a total of 9,500 feet from the facility to a gravity line 
at a soccer complex located northwest on South Milledge Avenue. There 
would be some off-site infrastructure improvements required to meet the 
NBAF program demands. An off-site lift station and associated force 
main construction would also be required. These infrastructure 
improvements are estimated to cost  

o Gas – The infrastructure for non-interruptible gas supply would need to 
be added. This cost is estimated at  

o Telephone and Data – AT&T has fiber running along S. Milledge Avenue 
and is capable of meeting NBAF’s program needs without any 
infrastructure upgrades. 
 

b. (B) Manhattan, Kansas: Utilities - The proposed site indicates that all the required 
services run across the site or are adjacent to the property. 
 

o Electricity – There is an existing adjacent Westar Power substation just 
west of the proposed CUP. Existing lines traversing the site are relocated 
north of the proposed CUP and a new power line can be installed from 
the existing power facility to the CUP. Medium voltage power at 34.5 kV 
and 12.7 kV is available to provide two feeders. No infrastructure 
upgrade costs are anticipated. 

o Water – An existing 24-inch water main running easterly through the site 
would be re-located just north of the building with taps for the water. This 
line is part of a loop system and thus provides the required redundancy 
criteria. No infrastructure upgrade costs are anticipated. 

o Sewer – The sanitary sewer would exit at the basement level of the 
facility and be routed to a force main system near the BRI facility. A new 
pump station would be required to be installed on the existing forcemain 
to receive the BRI pumped effluent and NBAF’s gravity fed effluent. 
Storm would also be collected on-site and routed to the existing storm 
sewer system which runs adjacent to the site. The anticipated 
infrastructure costs for this is $  

o Gas – An existing 8-inch gas line has been confirmed to meet 
preliminary demand figures. No infrastructure upgrade costs are 
anticipated. 

o Telephone and Data – AT&T has confirmed that NBAF would be a new 
demarcation address and that they would provide connectivity to the site 
at no additional charge. 

 

c. (C) Flora, Mississippi: Utilities – The proposed site indicates that all the required 
services run across the site or are adjacent to the property. It should be noted 
that given the locations of the existing utilities, the service connections would not 
be ‘bundled”, but rather each in its own excavation. 

o Electricity – Power is available via an existing 115,000 kV overhead 
transmission line, with the capability to serve from two sources, which 
runs in an easement along the front portion of the property. A connection 
would be made using an underground service into the CUP. A new 
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substation would be required with two transformers both capable of 
serving 13,800 volts. Anticipated infrastructure cost would be 

 

o Water – There is an existing 10-inch water line running along U.S. 
Highway 49 from which a service line could be connected and routed by 
the proposed entry drive to the CUP. No infrastructure upgrade costs are 
anticipated. Water capacity and redundancy was not specifically 
addressed by the Mississippi Consortium and needs to be confirmed. 

o Sewer – It is anticipated that sanitary sewer would be collected outside 
the basement level and be connected via a gravity line to the existing 10-
inch gravity sewer that is stubbed into the southeastern corner of the 
site. This line then runs under the railroad tracks into a pump station that 
utilizes a 6-inch forcemain to send the effluent to the sanitary treatment 
plant (STP). No infrastructure upgrade costs are anticipated. 

o Gas – An existing 6-inch gas line runs along the eastern (far) side of the 
railroad tracks the area adjacent to the rear of the property. A connection 
to this line would require the line to be bored under the tracks. No 
infrastructure upgrade costs are anticipated. 

o Telephone and Data – No information provided and service needs to be 
confirmed by the Mississippi Consortium. 

 

d. (D) Butner, North Carolina: Utilities - The proposed site indicates that all the 
required services are available however these services are over 2,500 feet to the 
closets connection point along Hwy 75. Other than costs there may also be 
challenges with procuring the necessary right of ways. 

o Electricity – Duke Energy potential solution for meeting NBAF’s dual 
source requirements entails the use of the nearby 100 kV transmission 
system. A double circuit 100 kV transmission line currently serves Butner 
Retail. Duke has the capability of tapping those two circuits and bringing 
them the 2 miles to the site. Step down to the necessary 24 kV 
distribution voltage would then occur on the NBAF site. Duke would need 
to procure the rights of way to build this line since none are currently in 
place. Because of the confidence in the maintenance of the transmission 
system, and because of its historically strong reliability performance, 
Duke would propose to use a single tower line carrying both circuits to 
the site. The cost of this solution is estimated at approximately 

 

o Water – Water service is available however is over 2,500 feet to the 
closets connection point along Hwy 75. The North Carolina site 
Consortium confirmed that their system was capable of supporting 
NBAF’s program water demands however no real detail was provided for 
capacity and or redundancy. Further investigation is warranted. 

o Sewer – It is anticipated that sanitary sewer would be collected outside 
the basement level and is required to be routed approximately 2,500 feet 
from the facility to an existing gravity line south of the property running 
along Hwy. 75. The North Carolina site Consortium confirmed that their 
system was capable of supporting NBAF’s program sewer demands 
however no detail was provided. Further investigation is warranted. 
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o Gas – PSNC Energy has an existing 8” steel gas main running along 
Hwy 75, adjacent to the utility channel which would feed the proposed 
central utility plant (CUP). PSNC Energy facilities serving the CUP would 
be designed to be both adequate and highly reliable in order to provide 
service to the mission critical program of the NBAF campus. No 
infrastructure upgrade costs are anticipated. 

o Telephone and Data – No information provided and service needs to be 
confirmed by the North Carolina Consortium. 

 

e. (E) Plum Island, New York: With the exception of electricity, all the utilities are 
self sufficient to the island. 

 

o Utilities –  

a. Water - Water consumption ranges between 50,000 and 200,000 
gallons per day with a peak flow rate of 636 GPM.  The maximum 
value includes cooling tower make-up water for peak cooling days 
during the summer months and would be less other times of the 
year.  The estimated total annual water consumption is 36,500,000 
gallons. 

To meet these requirements a new well(s) should be added to 
ensure a minimum daily draw of 200,000 gallons.  An additional 
200,000 gallon water tower should also be added to allow storage 
of two days of water consumption during peak periods. 

b. Sanitary - Discharge to the sanitary system ranges between 
50,000 and 125,000 gallons per day with an annual estimated 
discharge of 23,000,000 gallons. Given that the existing system 
has a capacity of only 80,000 GPD it does not meet flows on some 
of the peak demand days. Therefore, a new waste treatment plant 
would need to be constructed as the existing plant is not capable 
of accommodating the anticipated loads from NBAF. This new 
plant would also be required to be permitted for an annual 
treatment capacity with SPDES. Pre-treatment of animal feed 
solids removal carryover would also be required. 

c. Electricity - The total normal power load required to accommodate 
the specific site infrastructure loads as well as the typical building 
load is approximated at 12.8 MW. A minimum of two redundant 
medium voltage services with multiple feeders are required to 
serve the facilities and Plum Island infrastructure.  

The addition of the NBAF Facility electrical loads would require the 
installation of (2) new undersea cables from Long Island Power 
Authority (LIPA) at Orient Point or from Connecticut Lighting & 
Power (CL&P) 

An Assumption regarding LIPA's ability to provide the additional 
service (Plum Island is at the end of a 70-80 mile transmission line 
from the generation point) has been made pending confirmation 
from LIPA of the available capacities from their distribution grid to 
support upgrades to the Orient Point supply service. 
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f. (F) San Antonio, Texas: Utilities - The proposed site indicates that all the 
required services run adjacent to the property. 

o Electricity – There is an existing electrical service connection along 
Omnicron Drive that is fed from a new substation that can meet NBAF’s 
dual feed program loads of 34.5 kV. No infrastructure upgrade costs are 
anticipated. 

o Water – There are existing water lines (16-inch lines) running along 
Lambda Drive, which runs along the easterly side of the site which meet 
NBAF’s program requirements. No infrastructure upgrade costs are 
anticipated. 

o Sewer – It is anticipated that sanitary sewer would be collected outside 
the basement level and be connected via a gravity line to the existing 8-
inch gravity sewer that runs along the northern side of the site, in the 
R.O.W. of the proposed Omnicron Drive extension, parallel with the 
existing gas line. No infrastructure upgrade costs are anticipated. 

o Gas – An existing high pressure gas line runs along the northern side of 
the site, in the R.O.W. of the proposed Omnicron Drive extension. The 
gas service to the CUP would run along Lambda Drive, parallel to the 
power and water services. No infrastructure upgrade costs are 
anticipated. 

o Telephone and Data – AT&T has confirmed that they can meet NBAF’s 
program capacity and would run the required line to the site at no charge 
if a contract is signed with them. 

 

2.3.5. Central Utility Plant Costs – The cost of the central utility plant includes the following 
components: 

o The facility itself. 

o The steam generating and chilled water generating equipment. 

o Associated auxiliaries and electrical system to support the plant. 

o Emergency/standby power generation system consisting of diesel engine 
generators.   

o An on-site fuel storage system to support the operation of the facility for a period 
of thirty days.  

o Estimated costs to fill the on-site fuel storage tanks for initial use. 

The CUP would be served by utilities including natural gas, medium voltage power, 
and water and sewer services from the local utility providers.   

The following tables represent the estimated required utility capacities applied 
against an estimated cost for each system listed to determine a total installed cost for 
the Central Utility Plant (CUP). These tables include costs for the above ground fuel 
storage yard and costs associated with filling these tanks for initial use. 
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Table 2.3.5.A1 – Site Specific Central Utility Plant Costs – Athens, Georgia 
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Table 2.3.5.B1 – Site Specific Central Utility Costs - Kansas 
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Table 2.3.5.C1 – Site Specific Central Utility Costs – Mississippi 
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Table 2.3.5.D1 – Site Specific Central Utility Costs – North Carolina 
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Table 2.3.5.E1 – Site Specific Central Utility Costs – New York 
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Table 2.3.5.F1 – Site Specific Central Utility Costs – Texas 
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2.3.6. Site Security Systems & Equipment Costs –  
 

 
 

 
 

 

a. (A) Athens, Georgia: 
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c. (C) Flora, Mississippi: 
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d. (D) Butner, North Carolina: 

 
 

 
 

 

 
 

  

 

e. (E) Plum Island, New York: 

 
 

 
 

 

f. (F) San Antonio, Texas: 
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2.3.7. Site Specific Costs & Quantity Tables 
The following tables represent the estimated site specific construction costs and 
project budgets.  

o The NBAF Baseline Project Budget indicates how the costs were originally 
estimated prior to development of the Feasibility Study, EIS, Site 
Characterization Study or Site Cost Analysis. This information is intended to 
serve as a point of reference. See table 2.3.7.1. 

o The APB Site Estimate Comparison is intended to show all related 
construction and management costs between each site in one summary 
table. See table 2.3.7.2. 

o The Site Specific Quantities and Costs tables represent estimates related 
to how each site affects the NBAF program as indicated in the site concept 
diagrams dated May 2, 2008. These tables address the anticipated 
earthwork, roadways, security fencing, utilities & infrastructure and central 
utility plant. These costs do not take into account the area adjustment factor 
and are meant to provide more of a quantitative review of each site. 

o The Project Estimate Summary tables represent all cost associated with 
and required to support the NBAF program. These tables address building 
costs, utilities & infrastructure, sitework, technology systems, escalation, 
contingency and fees. 

o The Site Specific Construction Costs Comparison table represents only 
the estimated site specific construction costs associated with sitework, 
utilities and buildings and provides a comparison between each of the sites. 
These costs do not represent the complete project budget as escalation, fees 
and contingency are not included due to the fact that these costs are 
consistent across all six sites. These costs do take into account the area 
adjustment factor. 

 
 

 
Table 2.3.7.1 – Original NBAF Baseline Project Budget 
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Table 2.3.7.2 – APB Site Estimate Comparison 
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The following tables represent the estimated site specific construction costs and 
project estimates.  
 
Reference Tables 2.3.7.A1 thru 2.3.7.F2 
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a.  (A) Athens, Georgia: 

 
Table 2.3.7.A1 – Site Specific Quantity and Cost Breakdown Georgia 
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Table 2.3.7.A2 – Site Specific Project Estimate Breakdown Georgia 
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b. (B) Manhattan, Kansas: 

 
Table 2.3.7.B1 – Site Specific Quantity and Cost Breakdown Kansas 
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Table 2.3.7.B2 – Site Specific Project Estimate Breakdown Kansas 
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c. (C) Flora, Mississippi: 

 
Table 2.3.7.C1 – Site Specific Quantity and Cost Breakdown Mississippi 
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Table 2.3.7.C2 – Site Specific Project Budget Estimate Mississippi 
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d. (D) Butner, North Carolina: 

 
Table 2.3.7.D1 – Site Specific Quantity and Cost Breakdown North Carolina 
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Table 2.3.7.D2 – Site Specific Project Budget Estimate North Carolina 
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e. (E) Plum Island, New York: 

 
Table 2.3.7.E1 – Site Specific Quantity and Cost Breakdown New York 
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Table 2.3.7.E2 – Site Specific Project Estimate Breakdown New York 
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f. (F) San Antonio, Texas: 

 
Table 2.3.7.F1 – Site Specific Quantity and Cost Breakdown Texas 
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Table 2.3.7.F2 – Site Specific Project Cost Breakdown Texas 
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Table 2.3.7.S1 – Site Specific Construction Costs Comparison 
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Table 2.3.7.S2 – Site Specific Construction Costs Comparison 
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Table 2.4A – ENR Construction Cost Index 
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Table 2.4B – ENR Construction Cost Index (Cont.) 
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3.1. INTRODUCTION 
 

3.1.1. Operations & Maintenance Costs 
 
This section will evaluate the costs associated with the maintenance, utilities and salaries 
related with the NBAF program. As the NBAF program is at a very conceptual stage, costs will 
be developed from other similar programs that are in current operation, have recently been 
constructed or are currently under construction as benchmark facilities. Reference to the 
specific projects will be provided to support the findings presented in this analysis. 
 
The operational cost will be calculated on a fiscal year basis starting with the first intended year 
of occupancy (2014) and be projected over an eight year period with escalation applied. This 
analysis will include all salary, contracts, supply/materials, administrative and utility costs 
associated with facility operation and the maintenance or minor repair of building systems and 
equipment and grounds and security costs. These O&M costs have been estimated by using 
the Canadian Science Centre for Human and Animal Health (CSCHAH) in Winnipeg Canada 
operational cost report and applying the necessary escalation factors for both calendar year 
and project size. 
These operational costs have been broken down into the following categories: 

o Systems Maintenance – This includes all maintenance related costs, both material and or 
contract costs, to support the NBAF facility. 

o Utility Costs – This includes the anticipated utility consumption based on this preliminary 
program. These costs were determined by using site specific climate data at each site. 

o Salaries – This includes all salaries related to the personnel that will be working within or 
supporting the NBAF facilities. 

All costs associated with client-requested laboratory fit- ups would be absorbed by the client at 
the time of request and are generally not represented in normal facility operation costs, with the 
exception of expenditure of time by operations, maintenance, and technical staff. For this 
reason, the percentage of time allotted to client-requested laboratory fit-up activities has been 
equated to a portion of certain technical staff’s salaries and omitted from this study.  

 
Costs do not account for any additional construction, renovation or revitalization of the NBAF 
facility once constructed. Should such activities be required these costs would be in addition to 
the O&M costs provided in this analysis. 
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3.2. MAINTENANCE COSTS 

Systems and maintenance costs are based on the actual operations & maintenance report 
provided for the Canadian Science for Human and Animal Health Laboratory in Winnipeg 
Canada (CSCHAH). This report will provide estimated operations and maintenance costs for 
each individual major building system as well as summary tables of this information. All of these 
costs have been estimated over an eight year period from 2014 through 2022. These costs 
have been adjusted to conform to the NBAF project parameters for currency rates, rate of 
inflation and size of facility. As the NBAF program is considerably larger than the CSCHAH, 
these costs have been increased by a factor of 73%.  

Base Estimate & Summary O&M System Costs - Table 3.2A summarizes the anticipated 
maintenance costs and includes an annual average cost for each system to be used in further 
analysis of costs.  

 
Table 3.2A – Table of Estimated Annual Maintenance Costs 
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Summary Estimate of Site Specific O&M Annual Costs - Table 3.2B represents the estimated 
O&M costs summarized and adjusted per site over an eight year period, 2014 – 2022 for 
comparison purposes. 

 
Table 3.2B – Summary Table of Site Specific Maintenance Costs 

3.2.1 Security System Estimate - Security costs have been estimated according to two 
categories: expenditures representing typical security costs for a non-laboratory 
facility comparable in size and population to the NBAF, and expenditures 
necessitated by the laboratory activities specific to the NBAF. Table 3.2.1 provides 
the breakdown of the estimated security system O&M costs. 

Table 3.2.1 Facility Security Costs 
 
3.2.2 Cleaning and Grounds Maintenance Estimate - Table 3.2.2 provides the breakdown 

of the estimated general cleaning and grounds maintenance O&M costs. 

Table 3.2.2 Facility Grounds Maintenance & Cleaning Costs  
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3.2.3 Administration O&M Estimate - A breakdown of administrative and miscellaneous 
building costs is provided in Tables 3.2.3a & 3.2.3b. Similar to security expenditures, 
the laboratory spaces are assumed to account for a greater proportion of 
administrative costs because their function necessitates a greater amount of 
scheduling, planning, and staff management than would normal office spaces. Table 
3.2.3a provides a complete listing of all typical administrative estimated O&M costs 
and table 3.2.3b provides all other miscellaneous administrative estimated O&M 
costs. 

 

Table 3.2.3a Facility Administrative Costs 
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Table 3.2.3b Miscellaneous O&M Staffing Costs 
 
 
3.2.4 Fire and Life Safety Estimate - Table 3.2.4 provides the breakdown of the estimated 

fire protection and life safety systems O&M costs. 

 
Table 3.2.4 Fire & Life Safety Costs 

 
 
3.2.5 Soft Water Estimate - Total facility soft water consumption is divided amongst the 

following systems: humidification, boiler make-up, reverse osmosis water, 
autoclaves, process water and chemical showers. Table 3.2.5 provides the 
breakdown of the estimated soft water usage system O&M costs. 

 

 
Table 3.2.5 Soft Water Production Costs 
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3.2.6 Hard Water - Total facility hard water consumption is divided between cooling tower 
make-up and potable water. The total amount of hard water consumed is taken as 
the remainder of water not processed through the softener. Table 3.2.6 provides the 
breakdown of the estimated hard water usage system O&M costs. 

 

 
Table 3.2.6 Hard Water Usage & Cost by System 
 
 

3.2.7 Steam Production - The steam production system includes boilers, feed water loops, 
and all integral equipment such as pumps and motors. The most significant cost 
associated with this system is natural gas consumption, which is assumed to be 
99.5% of total facility consumption. Other costs are soft water used for make-up, 
boiler chemicals, O&M, and electricity used by boiler motors. Table 3.2.7 shows the 
costs of steam production on a per pound basis by fiscal year. 

Relative steam use by each system has been estimated based on facility data for 
rendering and biowaste treatment, autoclaves, humidification, and domestic water. 
The remainder has been attributed to forced flow systems. Table 3.2.7 provides the 
breakdown of the estimated steam production system O&M costs. 

 
 

 
Table 3.2.7 Steam System Cost Summary 
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3.2.8 Chilled Water – This analyzes the costs for chilled water service contracts, chilled 
water system maintenance, process cooling, O&M, misc. manufactured items, rental 
of machinery, tools, and machine / replacement parts. Table 3.2.8 provides the 
breakdown of the estimated chilled water system O&M costs. 

 
 

Table 3.2.8 Chiller Cost Summary 
 

 
3.2.9 Air Handling Equipment - Aside from general operation and maintenance, the major 

costs associated with the air handling equipment are those incurred through 
environmental conditioning and bulk air movement. Conditioning costs are 
represented by steam consumption for heating and humidification, as well as 
electrical costs associated with the chiller for cooling. Air movement costs are 
represented by electricity consumption at fan motors. Table 3.2.9 provides the 
breakdown of the estimated air handling system O&M costs. 

 
 

 
Table 3.2.9 Air System Cost Summary 

 
 
3.2.10 Biowaste Cook Tanks - Table 3.2.10 provides the breakdown of the estimated 

biowaste cook tank system O&M costs. 
 

Table 3.2.10 Biowaste Treatment System 
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3.2.11 Renderer - Table 3.2.11 provides the breakdown of the estimated renderer system 
O&M costs. 

 
 

Table 3.2.11 Renderer Cycles and Consumption 
 
 
3.2.12 Breathing Air System - Table 3.2.12 provides the breakdown of the estimated 

breathing air system O&M costs. 
 

Table 3.2.12 Breathing Air System 
 

 
3.2.13 Chemical Shower - The number of showers per year was calculated based on the 

number of drums of Microchem purchased in those years; for all other fiscal years the 
number of chemical showers taken has been assumed from lab occupancy water use 
per shower based on a wash cycle of 88L and rinse cycle of 83.4L. Table 3.2.13 
provides the breakdown of the estimated chemical shower system O&M costs. 

 

Table 3.2.13 Chemical Shower Cost Summary 
 

 
3.2.14 HEPA Filters - The major cost associated with HEPA filtration is the maintenance of 

the equipment. The other costs associated are the filters themselves. Table 3.2.14 
provides the breakdown of the estimated HEPA filtration system O&M costs. Costs 
associated with first time replacement of these filters once the facility is turned over to 
the government are included as part of the first time construction costs. 

 

Table 3.2.14 HEPA Filter Maintenance Cost 
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3.2.15 Liquid Nitrogen and Refrigeration - The liquid nitrogen system costs include 

maintenance of mobile nitrogen type refrigeration units and the cost of maintaining 
the facility's nitrogen stock. The facility refrigeration system encompasses cold rooms 
and spot cooling, with O&M representing its largest cost factor. Table 3.2.15 provides 
the breakdown of the estimated liquid nitrogen and refrigeration systems O&M costs. 

 
 

Table 3.2.15 Liquid Nitrogen System Cost 
 

 
3.2.16 Biosafety Cabinets and Fume Hoods - Table 3.2.16 provides the breakdown of the 

estimated biosafety cabinets and fume hoods system O&M costs. 
 

Table 3.2.16 Biosafety Cabinets and Fumehood Cost 
 

3.2.17 Autoclaves - Table 3.2.17 provides the breakdown of the estimated autoclave system 
O&M costs.  

 

Table 3.2.17 Autoclaves Cycles and Consumption 
 
 
3.2.18 UPS System - Table 3.2.18 provides the breakdown of the estimated UPS system 

O&M costs. 
 

Table 3.2.18 UPS System 
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3.2.19 Reverse Osmosis Water – Table 3.2.19 provides the breakdown of the estimated 

reverse osmosis water system O&M costs. 
 

Table 3.2.19 Reverse Osmosis Water 
 
 
3.2.20 Electrical System – Table 3.2.20 provides the breakdown of the estimated electrical 

systems O&M costs. 
 

Table 3.2.20 Electrical System 
 
 

3.2.21 Water and Sewer System – Table 3.2.21 provides the breakdown of the estimated 
water and sewer systems O&M costs. 

Table 3.2.21 Water and Sewer System 
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3.3. UTILITY COSTS 
 

3.3.1. Introduction 
This report analyzes and estimates the anticipated utility costs specific at each of the six sites 
being evaluated. These costs have been evaluated using the anticipated degree days (outside 
air conditions), program loads, and utility rates as provided by each site consortia. As the 
degree days and loads are directly related to the site and/or program, the utility rates should be 
further evaluated with the specific provider at each site once the design is further developed. 
 
Heating and cooling loads have been estimated based on outside air conditions at the six sites 
as outlined below.  These loads are used in determining the anticipated utility consumptions.  

Summer: 

Region Dry-Bulb Temp, deg F Wet-Bulb Temp, deg F 
Athens, GA 89.0 78.0 
Manhattan, KS 90.0 79.0 
Flora, MS 90.0 80.0 
Butner, NC 88.0 78.0 
Plum Island, NY 83.0 76.0 
San Antonio, TX 87.0 78.0 

Winter: 

Region Dry-Bulb Temp, deg F Moisture, Gr/lb 
Athens, GA 20.0 7.74 
Manhattan, KS -2.0 2.56 
Flora, MS 21.0 8 
Butner, NC 16.0 6.3 
Plum Island, NY 8.0 4.2 
San Antonio, TX 26.0 10.3 

 
3.3.2. Electricity - A minimum of two redundant medium voltage services with multiple 

feeders are required to serve the NBAF campus regardless of which site it is located 
at. The specific arrangement of final electrical service would need to be coordinated 
with the utility provider during the design phase of the project. 
A utility substation at 34.5 kV is required on site with two transformers feeding 15 kV 
Class switchgear in a main-tie-main arrangement. The secondary feeders would 
provide primary electric service at 13.8 kV to the Central Utility Plant (CUP) and to 
the building. 
The total normal power load required to accommodate the specific site infrastructure 
loads as well as the typical building load ranges from 12.8 MW – 13.1MW depending 
on the site. Table 3.3, at the end of section 3.3, indicates the specific utility demands 
and estimated annual costs for each site. 

 
3.3.3. Gas - Table 3.3, at the end of section 3.3, indicates the specific utility demands and 

estimated annual costs for each site. 
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3.3.4. Fuel Oil - NBAF has two consumers of fuel oil, the boiler plant and emergency 
generators. The current program requires that there be a 30-day supply of fuel 
storage. The assumption is that this storage facility would be located adjacent to the 
CUP and the initial costs for providing this fuel is included in the cost of the CUP 
itself. Table 3.3, at the end of section 3.3, indicates the specific utility demands and 
estimated annual costs for each site. 

 
3.3.5. Water and Sewer - Table 3.3, at the end of section 3.3, indicates the specific utility 

demands and estimated annual costs for each site. 
 

3.3.6. Storm Water - Much like a kilowatt or a therm serves as the basis for other utilities, 
the Equivalent Runoff Unit, or ERU, is the base unit for a stormwater utility. An ERU 
is a measure of the amount of impervious surface on a property. Impervious 
surfaces, like a concrete parking area or a rooftop, do not allow stormwater to soak 
into the ground. These surfaces increase the amount of stormwater that runs off of 
the property and must be managed by the stormwater system. Table 3.3, at the end 
of section 3.3, indicates the specific utility annual costs for each site. 
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Table 3.3 – Site Specific Utility Summary 
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3.4. SALARIES 
 

3.4.1. Salary Introduction 
The salaries of all Technical, Plant, Building Operations, and HEPA NBAF staff are shown in 
the following tables which are site specific using the governments labor rates. These tables 
represent the anticipated staff with their pay grade. 
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Table 3.4.1.A1 – Staff and Salary Analysis – Athens, Georgia 
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Table 3.4.1.A2 – Staff and Salary Analysis – Athens, Georgia 
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Table 3.4.1.B1 – Staff and Salary Analysis – Manhattan, Kansas 
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Table 3.4.1.B2 – Staff and Salary Analysis – Manhattan, Kansas 
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Table 3.4.1.C1 – Staff and Salary Analysis – Flora, Mississippi 
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Table 3.4.1.C2 – Staff and Salary Analysis – Flora, Mississippi 
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Table 3.4.1.D1 – Staff and Salary Analysis – Butner, North Carolina 
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Table 3.4.1.D2 – Staff and Salary Analysis – Butner, North Carolina 
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Table 3.4.1.E1 – Staff and Salary Analysis – Plum Island, New York 
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Table 3.4.1.E2 – Staff and Salary Analysis – Plum Island, New York 
 
 
 
 
 



Department of Homeland Security 
  National Bio and Agro Defense Facility – NBAF 

Site Cost Analysis 
 

3 - Operations & Maintenance Costs 

Site Cost Analysis   July 25, 2008 
  Section 3 – Page 26 

 
 
Table 3.4.1.F1 – Staff and Salary Analysis – San Antonio, Texas 
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Table 3.4.1.F2 – Staff and Salary Analysis – San Antonio, Texas 
 

3.5. SUMMARY 
 

3.5.1. Operations & Maintenance Costs Summary - The totals indicated in the site specific 
tables below represent estimated operations and maintenance costs over the first 
eight years of operating this facility 2014 - 2022. As noted earlier under section 3.2, 
maintenance cost were gathered using actual costs as measured at the Canadian 
Science for Human and Animal Health Laboratory in Winnipeg Canada therefore no 
inflation factors were used over this eight year analysis. The utilities and salaries 
however were analyzed using anticipated costs beginning in 2014 as the baseline 
year and then a 2.5% annual inflation rate was applied for both over this eight year 
period. 
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4. COST BENEFIT ANALYSIS  

 

4.1. Introduction 

The following matrix, Table 4.1, is a summary which represents non monetary benefits and 
challenges found at each of the six sites using the same criteria to evaluate the NBAF program. 
This Matrix will analyze and evaluate related site benefits and challenges, then provide a 
comparison against each of the six sites being evaluated. Consequences for each of these 
benefits and challenges can also be determined to further analysis the impact against the 
NBAF program. 

For general summary information, the Project Estimate has been included within the matrix. 
Reference Section 2.3.7 - Site Specific Costs & Quantity Tables for an explanation of what 
these costs represent and how they were determined. 

 

4.2. Site Concept Diagrams 

Copies of the site concept diagrams have been included under this section of the report for 
informational purposes to support the findings presented in this analysis. 
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Table 4.1 – Site Benefit Analysis Matrix 
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5. SUMMARY  

5.1. Closing 

The goal of the report is to analyze each the alternative sites to determine the factors and 
effects and then quantify and express them in dollar amounts. DHS’ goal is to minimize the 
construction, infrastructure and operating costs of the NBAF. The Site Cost Analysis will 
present the final evaluation of each alternative including all estimated costs. The goal is to 
minimize the cost while meeting the mission of the NBAF.  

This report does not present any recommendations but rather provide any findings with 
anticipated implications. 

In summary, the aggregate of the anticipated site specific costs as analyzed is inclusive of 
the following four major categories: 

o Project Costs - This includes the construction estimate costs, escalation, contingencies 
and fees. 

o Systems Maintenance – This includes all maintenance related costs, both material and 
or contract costs, to support the NBAF facility. These costs have been adjusted using 
the site specific area adjustment factors. No annual escalation was used as the original 
costs were gathered from actual maintenance costs over this eight year period. 

o Utility Costs – This includes the anticipated utility consumption based on the 
preliminary NBAF program. These costs were calculated using the estimated facility 
loads multiplied using the utility rates as provided by each site consortia and then 
escalated at 2.5% annually over an eight year period.  

o Salaries – This includes all salaries related to the estimated personnel that would be 
working within the NBAF facilities. These costs were calculated using the published 
government site specific salaries then escalated at 2.5% annually over an eight year 
period. No site adjustment factor was used as the published site specific government 
rates already account for regional factors. 

The itemized project summary costs can be found in section 2, table 2.3.7.2. The Operations 
& Maintenance summary costs can be found in the tables within section 3.5.  

 

 

Table 5.1 Site Cost Summary 
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